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IMPROVED PORTABLE SAWMILL,

There is on exhibition at the Centennial & machine com-
monly known as the Canada sawmill, which has attracted
much favorable notice both on account of the simplicity of
its construction and the speed and accuracy with which it
accomplishes its work. It was designed by the Waterous
Engine Company, of Brantford, Ontario, Canada, expressly
for use in tho extensive lumber districts of the Dominion,
to saw up the timber in the localities where it is felled, and
thus to save the trouble and the expense of the carriage or
rafting of the logs to distant points; and being portable, it may
readily bo moved from
an exhausted part of a
forest 0 a now situa-
tion. The machine is
also excellently adap-
ted for employment in
shipyards, in most of
which establishments
in Nova Scotia and
New Brunswick, we
are informed, it has
superseded whip saw-
ing by hand.

In the annexed en-
gravings, Fig. 1 repre-
sents the mill as itap-
peared at work while
on exhibition at the
Santiago (Chili) Expo-
sition of 1875; and in
Fig. 2 the portable
boiler and engine are
shown. The portable
machine has a 20 horse
power engine, which,
together with its boil-
or, is of such weight
and of such construc-
tion that both boiler
and engine may easily
be loaded on trucks,
when changing the po-
sition of the mill, with-
out any disconnection
beingnecessary;so that
the labor of a skillful
machinist i8 not re-
quired to readjust the
wechanism. Thesaw
mandrel, feed, and gig
work are compactly

A Hint for Nervous Orators.

That distressing sensation known as stage fright, which
often afflicts persons inexperienced in speakiog before a
large audience, can be removed by a few whiffs of ether
Dr. William Fuller, of Montreal, says that either this rem.
edy or s minute dose of morphia will remove all the spasm of
the cerebral vessels and violent palpitation of the heart, and
obviate the confusion and forgetfulness with which the saf.
ferer is usually seized, so that he does not have to wait for
symptoms of reaction to set in to allow him to “‘get warmed
up,” a8 the saying goes  Too large doses of either remedy,
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CANADIAN PORTABLE SAWMILL AT THE CENTENNIAL.

arranged in an iron frame, and can also be londed and moved | it should be remembered, produce the opposite condition of
without being taken apart; so that, when resetting the mill, | the vessels, quite as fatal to a successful result. Anobjection
all that is necessary is to frame the foundation timbers pre- | is that reliance on this means may lead to a dangerous habit.

viously used in the ground, set the mill on them, coupling
the engine shaft and saw mandrel, lay the track, place the
carringe on it, and the millis then ready to start, The whole
operation does not take more than from one to two days.
The boiler is supplied with sawdust grates,
by means of which it is enabled to keep up a
full supply of steam with no other fuel than
pine sawdust and refuse edgings. It is
also covered with hair felting and lagged
with wood or sheet iron. Its form is olear-
ly shown in Fig. 2. The plates are of the
best Knglish material, and the heads are
Lowmoor iron. Euach boiler is subjected to
120 1bs, cold water pressure before ship-
ment, The 20 horse power engine drives a
56 inch saw, which will, it is claimed, cut
from 0,000 to 10,000 feet of lumber per day,
or 1,000 feet of one inch pine lumber in a
singlo hour. The 26 horse power engine,
which is usunlly employed in connection
with s tubular stationary boiler, drives any
size of waw up to 00 inches, and its capaci-
ty is said to be from 8,000 to 12,000 feet of
lumber per day.

At the Chill Exposition, the 20 horse
power mill, wo are Informed, gawed and
edged 1,060 foot of lumber in 40 minutes,
yanguishing all competitors and gaining
medal and diplomn, It hag received the
firnt preminms at ten Canadinn Provineinl
Exhibitions, bosides s highly favorable re-
port from the judges at the Centenninl,
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To wix fugitive colors in linens, musling, ote., sonk the
fabric for an hour in & pall of water containing a tablespoon
ful of turpentine

_— ——e<ere—
Drainage of the Eye Ball,
Dr. D. Weeker has introduced another new operation in
ophthalmic surgery, It consists of a system of drainage

offeoted by the introduction of a pisce of gold wire through
the membranes of the oye, which is so arranged that the
patient is in no way inconvenienced by its presence. This
new mothod is applicable to all cases in which the drainage

of a liquid from the eye would be indieated, such as hy-
drophthalmis, staphyloms, detachment of the retina, abso-
lute glaucoma, ete. Thus far the results have been en-
couraging.— British Medical Journwl
- ———etr— ——————
Open Alr the Best Hemedy for Consumption,

The conclusion reached by late observers is in favor of the
open alr trestment of consumption. The following case,
given in the British Medical Journal, is illustrative: ** An
officer of a regiment contracted phthisis when stationed In
the south of Fogland. He was under medieal treatment
some time, and had
the usual sick leave,
but, on his retarn to
duty, got worse again
in the same way. The
next time he was in-
valided with the up.
per lobe of the right
lung seriously invol
ved, in the third stage,
with cavities; and he
was examined by the
usual medical board,
and finally he sold out
of the service and re-
giment. Under medi-
cal advice he took to
traveling about this
country and the Con-
tinent, to riding on
horseback instead of
walking, and attend-
ing meetings of the
hounds frequently.

“Twoor three years
then elspsed, during
which his case was
withdrawn from my
observation; and [ was
then surprised to meet
him one day in the
summer at Lord’s
cricket ground, look-
ing quite recovered.”

This report, by Sur.
geon Major W, T,
Black, leads him to
formulate the propo-
sition: ““ It is living in
the open air in & fine
climate that is really

beneficial for consumption, and not the mere climate of it-
self.’

“If thisis not new, itis at least too often forgotten,” says
the Medical and Surgical Reporter. ** A friend of ours, a

medical gentleman, who hias suffered from phthisical symp.-

toms, and has traveled largely, has lauded the climate of
Northern Africa as best suited for open airlife in winter.
The recently pablished book of Dr. Arthur
Leared, ** Morocco and the Moors,” informs
us that at Tangier the accommodation is good
and the cost of living decidedly cheap. The
ordinary sSummer temperature ranges be-
tweon 78° and 82° Fah, The mesan tem-
perature of winter is about 56° Fah,”

—

Portland Comont on Woodwork,
Portland cement has many uses in the gar-
den and elsewhere, not generally apparent.
Some of them are enumerated by the Gar
den us follows: When made into a thin solu.
tion like whitewash, this cement gives wood-
work all the appearance of having been
painted aud sanded.  Piles of stone may be
sot together with common mortar, and then
the whole washed over with this cemont,
muking it look like one immense block of
gray sandstone. For temporary use, s flour
barrel may have the hoops natled, so as not
to fly apart, and the Inside washed with s
thin paste of Portland cement, and it will
sorve for a year or more to hold water,
Bourds nniled togother and washed with it
muko good hot water tanks; and it is of use
In so many ways that it may be regarded ns
one of those peculiar things in & garden

which it is always good to have at hund,

& bl
—t -

A cunicineh of eharcoal hus not less than 100 square feet

of surfuce In its pores,
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THE OCEAN ECHO--HENRY VS. TYNDALL AGAIN.
Even his arduous labors in connection with the Centen-
nial Exposition, added to his other pursuits, have not been
sufficient to cause the venerable leader of American scien.
tists to relax his researches into his favorite acoustical
problems during the past year ; and he recently eame before
the National Academy of Sciences with a new series of dis
coveries and theories, which he modestly announced as a
“ few additional facts” related to the results of his previous
investigations,

It will be remembered that, at the 1875 fall meeting of
the above named association, Professor Henry read a paper
on a similarsabject—in fact, his attention has been enlisted
in the same direction for many years—in which he changed
the scientific duel between Professors Tyndall and Osborne
Reynolds into a triangular controversy. While he contented
himself with disagreeing with Reynolds in many points, he
hurled such a host of convincing experiments against Tyn-
dall’s theories of *“acoustic transparency” that those struc-
tures, which Reynolds had already badly undermined, had
little substantinl support left them, even in the minds of
those perplexed physicists who watched this war of the
giants from afar, and who scarcely ventured opinions of
their own in view of the disagreement of so learned a tri
umvirate of doctors,

Now Professor Henry returns to the fray, and again pro-
ceeds to discomfit the results of the *‘ scientific use of the
imagination” of Dr. Tyndall, not by propounding adverse
theories, but by the inexorable logic of actual experiment.
How he does It will appear in the following brief explana-
tion of the new discoveries, which chiefly relate to the
““ocean echo.” Loud sounds, Professor Henry says, are
wanting in analogy to light, so far as concerns obeying its
rale that the angle of incidence is equaled by the angle of
reflection. Instead of being reflected from a parabolic mir-
ror in parallel rays, sounds diverge in all directions. A
whistle being located in the focus of a parabolic reflector,
12 feet in diameter, gave a sound which, at a distance of 4
miles, had diverged so that it reached the whole horizon,
and was heard with equal intensity to the rear and in front
of the reflector. The cause of this divergence is explained
in two ways: first, we may suppose the crest of a sound
wave to be sbruptly terminated at either extremity, when
the tendency of the compressed air which constitutes the
wave will be to expand itself in all directions—Ilaterally
from the ends of the wave as well as directly in front.
Second, another cause may probably be found in the retard-
ation of the two ends of the wave as it proceeds from the
mouth of the trampet. This would occasion a curling of
the ends of the wave, as well as an elongation of them as
they proceed from the swelling apertare. In the tendency
of the sound to spread is to be found an explanation of the
action of the trumpet, which gives the sound beam a greater
condensation along its axis, and thus checks its spreading.
Thus a spesking trumpet may act as efficiently if lined with
felt as if lined with metal.

Although the tendency of sound is to diverge in all direc-
tions from an axis, yet there are cases where “ sound
shadows" are produced. Professor Henry mentioned & case
where a fog whistle was placed near the water level of an
island on which was & conical elevation. Vessels approach

ing from the other side of the hill heard the sound distinetly
at o distance of three miles; but when the distance was re-
duced to a mile, the sound was lost and not recovered at any
smaller distance, Here the terminntion of the shadow was
at the one mile point, at which the diverging beams of
sound, passing over the crest of the island, bent down and
reached the surface of the water,

These conclusions are applied to the elucidation of the
ocean echo, which Is o reverberation coming from the hori-
zon, near the surface of the ocean, and from around a point
In the prolongation of the axis of the trumpet. It will be
remembered that last year, in a locture before the Royal In.
stitution, Professor Tyndall adduced a number of brilliant
oxperiments to show that echoes may be caused by reflection
of sound from clouds of air of varying density. He showed,
for examploe, that invisible warm air may act as an * acous-
tie eloud,” and he pointed out that, ** when such clouds are
close to the source of sound, the echoes are immedinte, and
mix with the orlginal sound ; but if the acoustic clouds are
further off, then there are prolonged echoes.” He also showed
the reflection of sound from gas flames. Professor Henry
offers no objection to Dr, Tyndull's proof that a reflection of
gound from a portion of alr of different density is possible ;
but hie says Tyndall’s experimental conditions are exaggern-
ted, and fall to represent any real atmospherie state, To
tost Tyndall's theory, he turned the mouth of a trumpet to-
ward the zenith, The blast was Intense, but no echo from
the prolongation of the axis, that is, from the zenith, came
baek, although it was audible all around the horizon, hulf
of which was on land and half on water. A rain cloud
passed over the trumpet, and even a fow drops fell : still no
sound from the wenlth, Compare thds with Tyndall's expe-
riment, in which he showed that, while two hundred layers
of muslin did not cut off sound, a sogle layer, whon wet,
d1d, the Iattor presenting continuity of the air. Certainly It
might be supposed thas the rain cloud would not in & some-
what slmilar maoner to the wot fubrio. Professor Henry
ropeated his exporiments soveral times, failing in ench cise
to find any substantial basis for Dr, Tyndall’s assumption
On the other hand, applying his own conclusions, he consid.
ors the echo o be due to reflection from the perfectly smooth
surface of the ocean. On account of the divergence of
sound, portions of waves In every direotion must have de-
scendod to the horson; and as some of these most have
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ward the source of sound, they would, when they reached
the ear of the observer in the vicinity of the source, seem as
if coming from a point in the horizon, and hence would give
rise to the phenomenon of ocean echo. Rays of sound at
different distances from the oar would be reflocted from the
surlace of the ocean, and thus oceasion the prolonged echo:
a blast of 5 seconds in one experiment on this point gave an
echo Iasting 20 seconds. ** This,” says Professor Henry, as
a final shot at the ““acoustic cloud” theory, ** could oniy be
produced by ordinary reflection from s series of surfaces
placed nt different distances, an arrangement of the mate.
rial of the atmosphers which (on the doctrine of probabili-
ties) would not be of frequent occurrence.”

SLADE SUSTAINED.

Speaking of the exposure of the Slade trick, in London a
few weeks ago, we expressed the belief that it woald not
lessen in the least the confidence of spiritualists in Dr. Slade
or his practices. Even if strong enough to secure his con-
viction in the courts as a common swindler, the evidence of
Dr. Lankester and others could not and would not shake
their assurance of his personal honesty and the genuineness
of his mediumship, for the simple reason that their eonfidence
was the result of delusion, not a sane mental condition de-
termined by or amenable to evidence,

Whether we were right or not as to the cause, we certainly
were right us to the fact, for which we have the testimony of
the president of the (British) National Association of Spirie-
ualists. At a special meeting of the association, in London,
October 4, that gentleman said he would wiliingly speak
of Dr. Slade, in compliment to whom the gathering had
been announced, bat that could hardly be done without be-
ing drawn into a discussion of the case before the courts,
and respect for the law made such a discussion unadvisable
at that time. “It may be permitted me, however,” he con-
tinued, with a sublimity of faith and felicity of diction mar-
velons to see, ‘‘it may be permitted me, however, to state
a fact, which we cannot conceal if would, that our confi-
dence in Dr, Slsde as a genuine medium is in no way affected
by the inferences drawn by two gentlemen who were quite
inexperienced in the difficulties of the subject, and which
inferences were founded on observations likely to be uncon-
sciously vitisted by apparently slight but really important
foregone conclusions !

Surely our venerable poet must have been in s satirical
mood when he penned the familiar lines :

* Truth crashed to earth shall rise agaln;
% cars of G hors:

But crro hacd “mgga‘l;'m ¥
woanded w
And d{u mm‘hh worsuippors "‘

Since the above was written Slade bas been found guilty
of trickery at his séance with Dr. Lankester, and sentenced
to three months imprisonment with hard labor. From this
decision, an appeal has been taken to & higher court, pending
which he has been allowed to go out on bail. He was given
the opportunity of performing his legerdemain in court, and
of satisfying the judge of its spiritual character, but de-
clined, not daring, apparently, to testify even in his own be-
half.
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THE LEVERRIER OF CHEMISTRY.

The correspondence between the hypothetical element
eka-nluminum, imagined by the Russisn chemist Mendeleef,
and the real element gallium, recently discovered by M. Lecoq
de Boisbaudran, is so remarkable that the attention of Eu-
ropean scientists is now being closely devoted to its exami.
nation. In 1869, Mendeleef published a memoir, which at-
tracted little notice st the time, but which abnounced as a
law that * the properties of simple bodies, the constitution
of their combinations, as well as the properties of the latter,
are periodic functions of the atomic weights of the ele-
ments,” Without entering into the detalls of the theories
whence arose this conclusion, it will suffice to state that the
author considers that this periodic law indicates the gaps
which still exist in the system of known elements, and ad-
mits of predicting the properties of unknown elements, as
well ng those of their combinations, Thus, for example,
there are two gaps in the groups D UT and IV of the fifth
series, which elements, yet to be discovered, M. Mendeleof
some time sgo named eka ailicium (Es) and cka-aluminum
(El). To show how this last mentioned hypothetical cle-
ment is related to gallium, the characteristics of that metal
must be reviewed.

At the present time, M, Lecoq de Bolsbaudran has suc-
coeded in preparing 7'5 grains, In a lguid stato, galllum,
the fusing point of which appears definitely to be 86:27°
Fali., is of a fine silver whitoness; but on crystallizing, it
takes n very marked bluish tint, and its brilliancy norably
diminishes. By sultable cooling of the melted material,
isolated crystals are obtained, in octahedral sbape, and
theso M. de Boisbaudran s now measuring. As regards
density, which s the important point to bo noted, M, do
Boisbaudran says: “In May, 1876, 1 attempted to measure
the density of galllum by a spocimen welghing 002 grain. 1
obtained 4-7 at 59° Fah. (and relatively to wator at the same
tomperature). The mean of the densities of aluminum and
of Indium being 48 (1o 6:1) the specific gravity provi.
sorily found for gallium appeared to nccord quite well with
the theory placing that metal between indium and alumi-
pum. The enlcalations established by M, Mendeleef, how-
ever, for o hypothetical body which appears to oud
with gallium, show the number 59, Galllum, erystallized
under water, sometimes decrepitates on heating, AP
wy fArst metal contained bubbles 1) with alr or water. To

reachod the plano of the ocean In & path curving inward to. [higher densities, varylng from 55 to 049, the weight :

ellminate this possibility of error, I heated the metal highly
innd solldified it in & dry atmosphere, Then 1
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pleces tosted being some tenths of a grain, Finally, I com
bined six specimens, nggregating 87 graing,” The mean of
two differont experiments gave (1st) 0 5985; (2d) 0:5056. It
is hardly necessary to ingist,” adds the author, *“upon the
oxtrome importance which attaches to the confirmation of
the views of M. Mendeleel concerning the density of the
now element.”

This, however, is by no means all.  Seven years ago, M.
Mendeleef said, eka sluminum will have an oxide of the
form El,05." The oxide of gallium is Gus0y. It will be
almost fixed, and will melt at a very low temperature,
This answers oxactly to gallinm, which melts at 86°. He
suid, further, that the future element, volatile and taking
its place botween indinm and aluminium, would be discov-
ored by spectral analysis, nnd so gallinm was discovered.

We may agree with ZLa Nature, whose editor, M. Tissan-
dier, discussing this same subject, holds that Mendeleef's
prediction abstracts nothing from De Boisbaudran's merit
a8 the origionl discoverer. The French chemist attained
his result in no fortuitous manner. He also foresaw the
oxistonce of gallinm, and he isolated it only after ten years
of persevering lnbor, He compared the spectra of different
metals minutely, and thus was led to suspect the interme-
diate element between aluminum and indinm.

The analogy betweon Mendeleef’s discovery in chemistry
and that of Leverrier in astronomy is most striking. Lever-
rier, from the perturbations of Uranas, deduced s hypo
thetical planet by purely theoretical considerations, treated
it us if it were n real world, and then verified his calcula.
tions and theories by his mngnificent discovery. Mendeleef
likewise, by considerations as purely theoretical, conceived
a hypothetical element, Had Adams, who discovered Ura-
nus almost at the same time as Leverrier, worked from that
astronomer’'s caloulations, the analogy would be without a

flaw, for he would then stand as De Boisbaudran now does
toward Mendeleef. As it is, the discovery seems to open as
wide an horizon in theoreticel chemistry as did Leverrier’s
achievement in theoretical astronomy.

PANICS IN SCHOOL HOUSES,

It seems to us that remedial measures are needed to pre-
vont the occurrence of the panics which, on the breaking
out of a fire, reul or imaginary, always occur in crowded
schools, or at least to obviate the dangers incident to the
headlong rush which takes place when the tumult overpow-
ers the means of prevention, Several such scenes of con-
fusion have lately been witnessed in this vicinivy, and they
are becoming sufficiently frequent to render parents unwill.
ing to permit young and feeble children to attend the crowd-
ed public schools. A panic occurred the other day in a large
schaol room, because a steam pipe, leaking, discharged into
the spartment a clond of steam, which the children sup.
posed was smoke from a fire. Another was just avoided
through the scholars being at recess, when a genuine fire
broke out near the recitation rooms, and on one of the stair-
ways which formed a means of egress.

The prevention of disastrous confusion demands the great-
est care, especially from those who construct school build-
ings and those who are responsible for their munagement.
That such care is not exercised, we are persuaded from the
frequency with which panics occur.  Had the steam pipes
been in proper order, or inflammable materials not existed
in the school honses, neither of the above examples would
have happened; and so, in every instance, some provoking
cause can generally be found,which is attributable to s lack
of proper vigilance or the absence of proper precautions,
School houses should be fireproof and contain no material
likely to feed flames. Even the probability of spontaneous
combustion should be considered, and no dry or pulverulent
material should be allowed to accumulate upon or around
the steam heeting apparatus. So carefully should risks be
avoided that, while considering plans for new structures, or
the intreduction of new appliances into old buildings, the
question whether there is anything in the schemes or pro-
jects proposed, which by any possibility might determine
conditions sufficient to cause a panle, should be fully
waighed. The case is one in which the ounce of prevention

sworth & great many pounds of cure, although in the lat-
ter respect much ean be done in providing smple modes of
exit. If some rigid system of inspection of all sshool bulld-
inge, to be made by men thoroughly conversant with all the

causes of schoolhouse panics—the principal of which, of
course, is fire—were enforced, we probably should hear much
less of children killed and injured through the efforts of o

frightened erowd to escape,
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VULCAN AGAIN.
8t another correspondent, ns tho subjoined lottor shows,
informs us that he saw Vulecan, or something on the sun
which may answer to the description of that fugitive pla
net.  This time the date is October 24, which is within Le
verrier's first predicted poriod when observations should be
mude ; and singularly enough the hour, 3 P M., colncldes
with that of the reported observations of our othor corre
gpondents. The motion of the body, according to Mr. Wright,
is different from that hitherto reported, a8 hitherto the spot
Lias nppeared moving upon the sun’s disk, while now it is
traveling off. The observation, inany ayent, is especially in-
teresting, because it is the only one made since Leverrier's
announcements in which anything resembling Vulcan has
been seen: and moreover, it is also the only one of late
dite where the observer was not talken by surprise,” und
where he adopted the bost measures |v'-~nl||lv* under the cir

cumstances to verify the discovery. The following is the
report
To the Bditor of the Scientific American

I was resding lust nlght In the SCIENTIFIC AMERICAN

Scientific Americun.

about the transit of Vulean, and was so interested that [ de
cided to make search myself doring these clear, unclonded
days, Sothisafternoon at8 o'clock [ got out my tubg (4 inch
leng); and at the very first focus the transit stood before mo
just as distinetly as it is printed in your paper (page 255). |
was 8o astonished and delighted that I had to Jook and look
again to satisfy my wondering eyes. Then Iealled my fum-
ily, and they all saw it as plainly as 1 had done.  Having
aatlsfied mygelf by a half hour's observation that it had mo-
tion. I at once telegraphed to Professor Davidson (of the U,S,
const survey) at San Francisco: “Transit of Vulean this af
ternoon ; look for it.” Then I went to the photograph rooms
and used overy effort to get a negative of it; but as we had
no appliances, no facilities, and no knowledge how to take
such nnegative, it is not surprising that the one plate ex-
hosed is not of much value, The transit, however, was sesn
y four persons; others 1 did pot summon, as I was more
anxions to get a photograph. Tad it been earlier in the day,
I would have telegraphed to some eastern obzervers, but nt
the time I saw it first (8 P. M ) the sun was already set to
eastern people ; but I did thebest I could by tolegraphing to
San Francisco,and then trying to get a photograph,

The npparent path of the planet, as near as my observations
show, for the two hours’ time before sunset, was as iodicated
on this diagram ; and the time occupied in its transit I judge
to be from about sunrise till 9 in the evening, about fifteen

hours. In this disgram, I have drawn Vulcan's appearance
100 large: the relative size is perfectly shown in your dia-
gram, page 257, this current month. W. G. Wrisur.

San Bernardino, Cal., October 24, 1876.

If we might pin our faith to M. Leverrier's recent utter.
ances, and assume, as we stated last week, that the supposed
planet rotates about the sun once in 33 days, an even number
of such periods from July 23, the date of other reported ob-
servations, would bring us to October 80, or within a week of
Mr. Wright's observation. But M. Leverrier's views on the
subject appear at present to be in a transition state, and our
French mails each week bring us new statements from him,
which of late have invariably failed to accord; in fact tLey
often wholly differ from those enuciated seven days before.
The reader will therefore understand that the data we now
give,as well as those which we have presented,represent mere-
ly stages of progress in M Leverrier's investigation, through
which we are endeavoring to follow him. The latest die-
tum of the eminert astronomer is more logical than some
previous snnouncements, but at the same time seems to con-
tradict flatly his previous results. Inlieu of Vulcan swing-
ing in & regular orbit in equal periods about the sun, we are
now told that its orbit is highly eccentrie, and that the plan.
et behaves like Venus, making two trapsits within a few
years, and then not repeating the passage for a century.
This, of course, puts a stop to any such off-hand calculation
of future transits as is above referred to.

M. Leverrier's reasoning whereby he reaches this conclu.
sion is very interesting, He starts with the idea of finding
# formuls which will enable him to predict the Vulcanian
transit, and to do this he makes use of Mercury, the theory
of the motions of which planet, as is well known, is com-
plete, Taking five good observations of Mercurial transits,
dated 1780, 1802, 1882, und 1845, he dotermines this expres
slon for the Mercurinl orbit: V="06:'04" 4 4:002307° j — 7°06°
— 018% cos. ¢, In which ; is counted from 1875,
From this he caloulated the next Mercnrinl transit, which he
found would fall on November 0, 1848, Now this is oxactly
the date when n trangit of Mercury did oceur, and it was ob-

sin, ¢

sorved by Hind in London, In other words, had Mercary
pover bofore boen seen, It would then have besn discoyered
throngh theonleulations,

M. Leverrier applies this method 1o Valean; and assum.
ing the data of provious obsorvers to be correct, he reaches
130 04°%-F 21618 & -+ (10'001252° — 1'072-
472° )/, In which & is unknown, but the values of which are
It Ix to be noted first that Al
the solutions differ in the majority of polnts on the orbis,

the formula V
nocessarily whole numbers,

they colncide at the node, aod this clreumatance ronders the
problem much simpler. Bosides, the varlation of whioh 4 Is
capublo v confined within very narrow Himity

With & =0, the distance to the sun is 0°204, or one fifth of
the earth’s distance. The elongation is then 10°, that Is to
say, Vulean I8 always so near to the photospliere that It is
onsy to understand why the planet 18 so rarely visilile,
With 4 The dis-
tance 1o not more than 0'181, and the rarity of observations
in still better justifiod,

I almost the same results are obtalned.

But if A=2, the rotation of the star
must take pluce in 24 days, or in a less poeriod than that in
which the sun revolves on its axis; and consequently this

solution is Inndmissible, unless Luplace's cosmogonio hy.

pothesin Is rojected. Inversely, If k=1 (or — 1) In the sbove
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equation, the elongation becomes g0 great that for this rea-
gon the planet could not often be abserved, y
Now thero ling always been noted, in the teansits of & sin-
glo planet, periods of frequence and rarivy. Venuos, ns wo
bofore stated, crosses twice in ten years, and then o century
elapses before another transit occurs, The same is 1rue of
Mercury, a I, Leverrier snys, also of Vulean, The period
of the latte s ». .o, he states, ia 74 years, and there should
be o transit on March 22, 1877, and not another until 1883,
He advisey that even the pasinge next year is not certain,
the caleulations showing that the trajectory of the plunet
will be sensibly tangent to the sun's edge; and besides, they
do not determine its position with accuracy. But he counkels
caroful observations on the day noted,

Mennwhile there will be a chance for spectrogcopists, as
pussages will oceur frequently in the coronal region. These
M. Janesen has already begun to search for.
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IRREGULARITY OF THE EARTH'S MOTION.

Professor S8imon NewcomD, of the Wushington Observa
tory, is to be credited with a new astronomical discovery,
which bids fair to be of some importance. He hos found
that our planet, instead of rotating regular’y about the
sun, is pursuing sn spparently irregular motion, some-
times runniog alecad of, sometimes falling behind, the time
based upon its own movement at any given period. The con
gequence is that the motion of the earth becomes po longer
an absolutely exact standard for time measurement;and thus
our reliance oncur globe, already impaired since it bas been
demonstrated that there is no such thing as ferra firma, and
that its surface is constantly changing, is again weskened,
and in & new direction. It is safe to believe that, now the
discovery is in the hands of the astronomers, we may look
for remarkable deductions.

Professor Proctor, who has recently been cdiscussing it,
says that for about half a century there has been a doubt
amopg astronomers as to the steadiness of the earth, and
that Sir William Hersclbel suggested the possibility that, if
a careful compsrison were instituted between the turzniog
motion of the esrth and that of other planets, minute
changes might be recognized. Accordingly he undertook
the study of Mars, ard meeasured the Martial day to = tenth
of asecond in a day; but this wasof no use in testing the
errors of our terrestrial time piece, where the same errors
have to be measured by hundredths of a second ina year.
Besides in Herschel’s time the doubt on the earth’s mo-
tion had been raised by Halley's recognition of themocn's
apparent hasteniog;and this suggested little, because the
lunar movements had never been closely analyzed, and the
lunar hastening, as it was, indicated too smasll & change for
Herschel to measure by his standards. Still this vague
doubt was deemed of sufficient importance to cause Laplace
to investigate it; and he showed that, among the various cir
camstances which affect the moon, there is one whose effect,
at present and for many centuries to come, will hasten her
motion. Then calculating the amount of such hastening, he
concluded that it exactly corresponded with the hastening ac-
tually observed. ‘‘Perbaps there is not, in the whole history
of Science,"” says Professor Proctor, ‘s more remarkable
circumstance than this seemingly exact solution of & most
difficult problem, where in reality the sopution was incor-
rect.” There was no foreed agreement of figures;the work
was placed in all its detail before the scientific world; math
ematicians and astronomers recompnted it, and all agreed in
its accurncy.

About n quarter of a century after Laplsce's death, Adams
(the co-discoverer, with Leverrier, of Neptune) re-oxamined
the reasoniog and found a flaw. Laplace judged a certain
effect might be neglected. Adams thought not, and tested
the matter; and then it appeared that it exercised so impor-
tant an influence that, when due correction was made in La.
place’s work, only one half the hastening was accounted for,
Then arose a storm in the astronomical world, Leverrier,
with all his acumen, falled at first to perceive the nature
of the correction, and declared Adams to be mistaken. Pon
técoulant sneered at it as “‘analytical legerdemain;” but the
English mathematiclans first accopted Adams’ result, and
then, after Delaunay had verified 1t, the continental astrono
mers followed, Delsunay not only admitted s retardation of
the earth’s motion, but pointed out whereand how the same
might be affected, namely, by the friction of the great tidal
wave, which travels round in a direction opposed to the
oarth's rotation, This view has beon genorlly accopted ; and
it can bo shown that, if & clook could be made 1o go at & rate
corresponding precisely to the earth's rotation, as lndicated
now, for 100 yeurs, at the end of that tirme the earth would
bo found to have lost 29 seconds,

Now comos in Newcomb's disecovery to show that the
varth (Judging from the moon's movements) wodergoes ir
rogular changos, It lost soven seconds betweon 1850 and
1802, and then, turning too fast between 1802 and 1874,
galnod olght woconds.  Moanwhilo smaller changes; sowme
in one direction, others in the other, have taken place, gen:
orally lasting sbout four weoks at a time,

Two theories are suggested to aceount for these move.
monts, olthor that the earth's motion is nominally Irregular,
or that some uossen body passes near enough to the moon
to disturb hor motion around the earth, Profeasor Now-
comb adheres to the first hypothesis,

.

Ur to the hour of goiog to pross, the list of patents issaed
during tho week ending October 17, and bearlog that date,
had not arrived from Washington, |

Suers Hme, which contalus conslderable phospharus, 1y
superior to stone Hme for agrionltural purposes,

B~ e

e s o T T e s il ey ¥




In the manufacture of ladies’ and childrens’ fine shoes, it
is now customary to scollop the edges of the vamps, quar-
ters, and button laps, This work, as ordinarily produced by
hand, by dles, is irregulsr in appearance, and not uniform
through any number of pieces; while, as each part has to
be scolloped in turn, the labor involves considerable expen-
_ diture of time. By moans of the improved proocess, per-
formed by the aid of the new machine herewith illustrated,
the work can be done with ease and rapidity by a boy or
girl; and the single tool used answers equally well for all
sizes, from the smallest infant’s shoe upward. The inven-
tion also admits of the use of cheap paper or cardboard pat.
terns, instead of those of galvanized iron or zine commonly

employed.
Fig. 11s a plain view of the machine, and Fig. 2 an eleva-

tion. A is a massive circular cutting block, in the lower

Scientific dmericun,

which hold the pleces, to be cut as already described,
When, however, the surface bocomes too badly searred, a
thin slice is sawn off, and the block turned upward on its
serew pivot, until its hight is such that it fits against guides,
oto,, ns before. In order to steady it, the four sot screws
are provided, These pass up through the metal base plate
and are readily adjusted from boneath,

The object of the set scrows which confine the slotted
bars, D, is to allow of the adjustment of the guides to suit
the different pleces to be scolloped. Thus, In Fig. 2 a but-
ton lap 1= belng operated upon, and but two guldes are used
to hold the corners, In Fig. 4 a vamp is in place; and here
all four guides aro employed, while the quarter in Fig. b
requires but three guides. Of course when the guides are
once adjusted, thoy enable a series of objects of like size to
be laid on the block, always oxactly in the same place

(NovemeERr 18, 1876.
your posing chairs are shaky, discolored, and sadly in need
of renovation for decency’s sake ; and numerous other little
maotters, apparently of trifling consequence, would be all
the better for a little, or, if you please, a good deal of, timely
attention,

And then the printer's quarters: Is everything in place
and there a place for everything—we mean, of course, every-
thing needful ¥ Are the printing frames in working order,
the negatives carefully clasgified—accepted, deubtful, and
rejected—and conveniently placed for the duty that awaits
them? Are the silver clippings and solutions prudently
bagged and bottled, and have you done all that an ingenious
and enquiring turn of mind would suggest to make this
branch of the photographer's savings’ bank a paying success?
Finally, have you straightened up things about the rooms

Another point to be noted is that the set scrows of the bars,
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part of which a hub, B, is let in, and tapped to receive the
vertical screw pivot, U, which rests on the circular bed
plate. Said plate is supported on legs, as shown On
each side of the block are slotted bars, D, which, by set
screws passing through the slots, are movably secured to
the standards, E, Fig.2. Projecting from each end of these
bars are pivoted arms, F, which at their extremities carry
the vertical three.armed guide pieces, G. His a bar, bent,
as shown, at right angles, its horizontal part haviog longi-
tudinal projections, which enter a guide socket beneath the
bed plate; so that by drawing said horizontal part out or
pushiog it inward, securing it in either case by the set
screw, the vertical arm may be adjusted farther from or
nearer to the cutting block, A. On the vertical arm, H, is
pivoted & presser, I, which is held downward by the leaf
spring shown. To an eye in the outer end of sald presser
is attached = cord connecting with a foot treadle, J, so that
when the Iatter is forced downward the presser is lifted
against the action of the spring. Also pivoted on arm H,
is & bar, K, at the extremity

of which and over the cut-

ting bar is pivoted a curved

adjustable | slotted bar, L.

To the rear of bar, H, is

pivoted & cam lever, M, on

the cam of which are shal-

low notches, which engage

against the end of bar, K,

and thus hold the same

when its opposite extremity

is pressed by the action of

the cam against the cutting
block,

Sufficlent of the mechan-
ism has now been deseribed
to enable its working to be
understood. In Fig. 2 a
button lap is represented
resting on the block; sever-
al of such portions are in-
tended to be adjusted and
cut at once. To this end
the bar, M, is turned back
out of the way, and the
foot, pressing on the treadle’
raises the presser, 1, as each lap is In turn adjusted in place
upon the one beneath it. The presser, it will be observed,
in #0 acting, leaves the hands free to place the pleces s
desired. When a sufficient number are adjusted, the pattern
is laild on top, and the bar, K, in carried down, jammed, and
locked by the lever, O, as described, Then the scollops are
cut by & proper tool placed so as to follow the scollops of the
pattern,

In course of time the surface of the cutting block becomes
injured ; but its durability is greatly increased by the fact
that it can be turned on its pivot so as constantly to expose
fresh surface, and through the adjustability of the parts

—_—
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MANLEY'S SHOE-SCOLLOPING MACHINE.

D, may be removed by the wrench, Fig. 3, and the bars re-
versed (as will be seen by comparing the different positions
of said bars in the various figures). This admits of accurate
and easy adjustments which would be impossible were the
bars immovable.

Patent pending through the Scientific American Patent
Agency. For further particulars address the inventor,
Mr. William Manley, 1114 North Water street, Rochester,
N.Y.

—_———ettr——— —
Nothing to Do.

Under the above heading, Anthony’s Photographic Bul-
letin counsels studio operators to put their places in order
during slack times. The editor's hints are equally appro-
priate to other professions.

Necessarily there are no idle moments in the photographic
studio—no need of yawning and lounging about for want
of useful occupation. In every department there is work
enough for willing hands to do, rain or shine; and if the

MANLEY'S SHOE-SCOLLOPING MACHINE.

“hond of the house in lovel, ho will soo to it that his sub
ordinates nre provided with useful if not at all times partic.
ularly agreeable occupation, Tosay nothing of the require.
ments of order and neatness in the seversl work rooms, as
woll as the recoption and sales rooms, there are always
little matters of repairing and adjusting, which the opers.
tor, closot hand, and printer In hurried moments deferred
tll “*a more convenient soason,” which season Is now,
when no orders are pressing, and no sitters in walting,
Your bath needs cleansing and renewing; your shields

with a view to safety as well as neatness, so that the in.
surance examiner, calling unannounced, would not write you
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specially hazardous, and charge your employer accordingly ?

And now, Miss Blank, of the reception room: are you
waiting for a customer, and while waiting have you taken
up your embroidery or the last novel, or, what is more like-
1y, a position of rest on your elbows with hands supporting
a head not able to comprehend the fitness of things in the
duties assigned you? If unable to wield the broom and
dust brush, you have, of course, had the service performed,
and in the meantime you have brightened up the showcease,
arranged in tasty order the specimens therein and there-
abouts, and you have not forgotten the disorder in which
you or some one else left the cabinet of drawers the other
day in looking for a needed mat, passepartout, or frame; and
you have looked into the toilet or dressing roow, and seen
that the mirror reflocted the image of a neat and tidy at-
tendant; and then you have carefally looked over the prom-
ised work and appointments to know of yourself that they
are not to result in disappointment when the specified time
arrives; and finally you have carefully surveyed the field

are loose-jointed and leaking light ; your chemioals newd

filtration: your enmera and lenses require readjustmont;

over which you hold dominion,
and find it not deficient in any
of those little attractions and
matters of taste which your
thoughtful brain and Indus
trious hands could supply.
Then you, and the operator,
the closet hand, and the print-
er, are always busyand use-
fully occupled, snd the pro-
prietor, if Lo Is observant and
appreciative, as ho should be,

is happy in the possession of
such help.

Swimmoer's Oramp,
The loss of body heat in
water Is now held to be in.
timatoly associated with the
cramp which so often seizes
even able swimmers. Hore
there In not only & genoral
powerlessness induced, but
the spasm of the musolos con-
nected with respiration dimin-
Ishos the eapacity of the
thorax, and the cramp.stricken swimmer often disappears
jmmediately without warning, nover to appear alive, The
buoyancy conferred by the chest belng full of air is largely
reduced by this diminished thoracle space, and the body st
once goos under water, No skill in the art of swimming
will socure any one from this risk; and when the water is
000l 1t In well that the swimmers keop near the shore, or at
loast noar onch other, so that ald can be readily rendered if
required. —Sanitary Record.
.
I, during a frost, the moles throw up fresh earth, within
48 hours the frost will be gone,

—




NovEMBER 18, 1876.]

CURIOSITIES OF THE CENTENNIAL,~I,

We have collected a number of the most curlous and in-
toresting objects, to bo uoen at the Contonnial Exhibition, in
the sorlos of skotchos herowith given, Theso articles, as
woll as those which will follow in future issues, are moatly
unique either in value, handiwork, or historical intorest, or s
represonting some unusual phenomenon or ocourrence: and
henoo nro, we think, the features likely to remain uppermost
in the mind of the visitor, whils the rest of the display may

be remembered in its immense ontiroty, The engraving in-
soribed % ey

SWEDISI norLEnR

ropresents a steam generator of Bessomor steel, which in it-
self illustratos tho great strength of ity material in with-
standing offects which might, In an ordinary boilor, easily
have dotormined an explosion, The generator was con-
structod ut the Goteburg Engine Works, in the summer of
1869, and, with a 10 horse power engine, was placed In a
small stoamor.  After a year the vessel returned for repalirs,
On examining the boiler, it was found that the crown sheot
had evidently, through lack of water above it, besn rendered
red hot, possibly repeatedly. The pressure above had foreed
the plates in, as shown in the two views given, without
injuring them or causing the slightest rupture, thus afford-
ing proof of the great strength of construction obtained by
flanging the edges of the flue joints as well as of the excel-
lence of the material. The plates were rollod from Fa-
gersta (Sweden) Bessemeor ingots. The diameter of the box
is 2 feet 8 inches, length about 5 feet. The plates are
inch in thickness, and the flanges 2 inches in width. There
are four depressi ns, the deepest of which is 6 inches, and §
inches by 1 foot in aren. Theoutline diagram given shows
the genoral construction of the boiler. We also give a

Seientific Amerioan,

akotch of ono of the Swedish iron exhibity, a four-stranded
rope made of § inch round iron and tied into s complicated
knot while cold, No fracture i visible, This is but one of
many shmilar objects displayed to show the excellence of
Swedish lron, The famons

$72,000 srLvER 18aor,

exhibited In the Mexican section, looks like s huge cake,
smooth and rounded beneath and having an irregular sur-
fuce sbove, It was produced from 272 tuns of argentifer.
ous lead, and was cupelled in & German cupelling furnace,
It weighs 4,002 1bs,, and thus averages 235°4 Mexican ounces
to the tun of ore. 'The cost of production was $1.76 per tun,
Its dinmeter is about 6 feet, and thickness at thickest part
nearly 5 inches,

THE BRAZILIAN COTTON PAVILION

and the Rhine wine exhibit, both in Agricultural Hall, are
remuarkable for tasteful and striking design. The cotton pa-
vilion is a large roofless enclosure having numerous gothic
arches, The framo 18 of light wood, but entirely hidden by
magses of pure white cotton which cover every portion.
Balls of cotton on stems, to represent flowers, project from
the angles, and inside the arches long fragments of the
staple hang down in a graceful fringe. At a little distance
the strocture looks as if made of snow. Inside, arranged upon
n pyramidal stand, nre glasses filled with samples of fine
cotton, and outside are cotton bales and similar packages,
tugtofully disposed, Thas Rhine wine exhibit is notable for
the four enormous bottles which stand on pedestals at each
corner of the platform. They are accurate imitations of the
bottle pecaliar to the variety of wine displayed, only on &
colossul scale. Smaller bottles, perhaps 8 fost in hight (the
large ones mensure about 10 feet) are placed in huge vases

and surrounded by imitation ice. Vines are trailed over the
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pedestals, snd with painted decorations render the exhibit
ono of the most notlceable in the entire building. Another
(lerman exhibitor, & scythe manufacturer, disposes his pro-
ductions in the form of a treo, so artistically that at first
#wlght the objoct looks like a leafless pine. The scythes are
turned backs up, and placed radially about the trunk. An
eaglo porchied on the apex adds to the 1llusion,

To ngricultural vinitors there seems to be no object in the
ontire Exposition which possesses s greater interest than

DANIEL WEDSTER'S BIG FLOW.

The erowds around this venerable machine are immense ;
and if it were not for the closs watch of the police, the relic
hunters would probably carry it off plecemeal. It isa huge
affair, 18 feet long, its boam measuring 9 foet 1 inch and its
handle 6 feet four inches. The share Is 16 inches, and Ity
mold board 20 inches, in width., It was made by the great
Webster of colossal brain himself, in 1837; and although
rudely constructed and bearing the marks of sge in numer-
ous cracks and weather stains, it looks capable of good ser-
vice yet. That it once did great work we have the famous
statesman's own word. In one of his speeches, he says:
“When I have hold of the handles of my big plow, with
four yoke of oxen to pull it through, and hear the roots
crack and seo the stumps go under the furrows and out of
#ight, and observe the clean mellowed surface of the plowed
land, I fesl more enthusinsm over my achievement than
comes from my encounters from public life in Washington.”
This extract is posted up beside the plow, and we suppose it
may be found in & great many more note books than in the
50,000 copies of the present issue of the SCIENTIFIC AMER-
1caN. We watched one aged and enthusiastic granger study
it till he knew it by heart, and then depart, repeating it
over to himself, in tones and with gestures doubtless born

D WessteRs: PLow.
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whereby the

vivid reminiscence of the ** Great Expounder's  match:

AN INGENIOUS MECHANIOAL DEVIOE,
of u piston is transformed into

rotary motlon, and the piston at the same time osclllated on

Ata nxls, oxists in the Russdan valveloss engine.  Ax repro.

wented Lo our sketoh, there is an arm attached rigidly to the
piston rod, and having on Its end a ball which entors a sook.
ot noar the periphery of a disk. The lniter snswers for a
flywheel, and is rotated by the arm as the piston rod reck
procates, while the rod {tself is vibrated. The effect of oxcll-
Iating the piston is to openand close the steam valve pas:
sages suitably arranged therein.

‘We have hitherto labored undor the idea that In in.
genlous combinations of furniturs our American Inventors
excellod the rest of mankind. But now we donbt {t, There Ix
an exhibitor from the Argentine Republic from whom our
Inventors may take lessons. He contrives to stow more
ntterly diverss articles Into a smaller space than any one wo
over saw; his farniture is at once n puzzle and succession of
surprises, No drawing would do justice to the principal ob-
Joet which he displays. It is a dressing case which con-
tains everything in the housekeeping line, from a conl cellnr
up. Thero are places for utensils, for blacking boxes, for
clgars, hair brashes, garmonts, gax stoves, provisions; and
the rest a New York Herald exploring expedition might
profitably be fitted out to discover. If there s a cradle and
baby tender also combined, and we dare say there is, the
young housekeeper needs nothing more to completo her
ménage. For people who have no fixed aboae, but who
“live in tranks,” this Sonth American inventor provides a
less complieated but none the less ingenious combination,
which is depicted in our sketch. To begin with, there is a
trunk about as large as the average “ Saratoga,” presenting
nothing remarkable in aspect except an exterior strength
caleulated to defy the most persistent baggage smasher,
Yon seize the top, throw it over sideways in two portions,
1ift up and open out the back part, and behold the trank
is & comfortable lounge. Where are the garments? In the
drawers under the seat, which the fall of a false front piece
reveals. Isatableneeded? Aflaphung to the back is raised
and firmly supported by props. One arm may he developed
into & writing case with all the appurfenances, the other into
a dressing box containing all the toilet articles, The empty
spaces in the lid are to be utilized. Step around to the rear,
pull on a couple of knobs, and there are two small tables
set with plates, knives, forks, tumblers, napkins, and all
the ef ceteras. That trunk is an exposition by itself.

THE CALIFORNIA MAMMOTH GRAPE VINE

is exhibited in Agricultural Hall, and is probably the lar-
gest vine in the world. It has produced yearly 12,000 pounds
of the variety known in Californin as the Mission grape.
It was planted by Dofin Maria Marcelina de Dominguez, ac-
cording to the custom of the country, at the birth of a child,
some sixty years ago. For several years it has shown signs
of decay, and was dug up, sectionized, and boxed for remov-
al to the Exposition. There the sections are bolted together,
and the vine is set up #8 nearly as possible in its natural
position. It is, of course, very irregular in shape, so that
no definite dimensions can be given. The size of the trunk
oan, however, be estimated from that of the figure repre-
sonted beside it,

Correspondence.

Boller Explosions,
To the Editor of the Seientific American :

In the last number of the SCIENTIFIC AMERICAN I read
your notice of a disastrous boiler explosion at Pittsburgh,
Pa., in which you state that ‘‘no cause is yet assigned for
the casualty,” and that ‘‘the boilers were inspected some
five weeks ago, and were then in good condition.” There
has been much argument on the subject of boiler explo-
wlons; and from an everyday experience of nearly forty
years in the construction and management of steam boilers
of various kinds, I will venture to give you my opinion on
the sabject, although I shall differ from many,

In the first place, I think there isone, and only one, cause
of boiler explosions. and that iy the want of a sufficient
quantity of water. But a boiler may be burst from many
canses. You will soo here that I draw a distinction be-
tween the explosion and the bursting of « boiler. An ex.
plosion ix an expansion with great force, followed by a vio-
lent report, and & burst is simply a liberation from confine-
ment, without the great force and violent report of the ex-
plosion. Bursting may result from various causes, such as
a woalk or dofoctive boller, an over pressure of steam, or
water, or alr, as the ease may be. A boiler may be made
defective In several ways. First, by letting dirt and sedi-
ment collect on the bottom of the boiler, whichis directly
over the fire, Bollers can be and are very frequently burnt
entirely through in this way. Second, by using inferior

qualities of iron in the construction. Third, by poor rivet-
ing. Fourth, by injury in testing, by subjecting the boiler
to more progsure than the iron is capable of bearing. Fifth,
by freezing. Sixth, by the present ruinous practice of blow-
ing the water out of the boller under & pressure of steam,
and while the fire box or bridge wall is still hot. The con-
sequences of this practioce are cracked sheets, broken rivets,
grooving, eto, Moreoyor the dirt and sediment dry and
adbere firmly to the iron, and form a crust or scale;
while If the water was drawn off cold, the sediment wounld
be soft, and the most of it would be drawn off with the water,
or at least could be washed off,

A boller may be burst either Uy stéam pregsure or hydro-
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static pressure, and the destruetion of property be the same ;
but of course life would be endangered by scalding water
and steam. The bursting of a boller makes little or no re.
port, no more than the opening of a safety valve or & blow.
ing-off valve. But a boiler Is seldom allowed to burst, as
timoly notice in usually given by the leakage of steam and
water from the defective part, Not so with an explosion.
This agent of destruction never seeks the weak places of a
bollor; and the strength and thickness of s boller hins nothing
whatover to do with Its explosion. In fact the stronger a
boller, the more terrific the explosion, and the more disns.
trous will be the offects,  And as far as boilor inspectors
are conoerned, they can pronounce a boiler good or bad, and
detormine its Hability to burst, but that ean do no good in
proventing Its explosion.  That depends wholly on those
having It in chinrge,

Boller manafacturers are often and unjustly blamed for
the explosion of a boller which, I repeat, can only oceur
from the want of & suflicient quantity of water, cnused by
the earelossness or Inoxperience of those In charge of it, If
employers wore more careful to secure competent engineers,
there would be fower explosions. There need be none.

L. B, DAVIES.

(For the Jmnnc ;ncrlnn. }
THE MERITS AND DEMERITS OF LINNEUS,

To the great Swedish naturalist Linnwus, who was born in
the year 1707, belongs the honor of having first originated a
system of elassifioation of the vegetable and animal kingdoms,
which system (although Linnwus himself remained perfectly
orthodox, believing in the theory of special creations) con-
tained In itself the germ of the evolution doetrine, now
grown to such mighty proportions. In regard to the account
of the ereation given in the book of Genesis, we must (with
Haeckel) acknowledge that it reveals two grand fandamen-
tal ideas, namely, differentintion and progressive develop-
ment of the matter “created” ‘“in the beginning.” To-
gether these form a grand conception, perhaps, far more
important to the truth of the narrative than the now ascer-
tained error of considering this little earth as the center of
the Universe, around which sun and stars revolve. This
error was confuted by Copernicus, Galileo, and their sue-
cessors. Another important change in the popular ideas of
creation, namely with regard to the position of man in the
whole scheme, has been effected by Lamarck, Darwin, and
others, It is strange that theologians should so frequently,
as they do, content themselves with asserting the literal
sccuracy of so ancient a book as the Bible, which has suf-
fered severely by the course of tradition and the vagaries
of translators, in place of confining themselves to the grand
moral lessons and the pure religious principles it inculcates,
The Bible is not a text book of natural science, nor has it
ever pretended to be one,

The great progressive step made by Linnmus was as sin-
ple as it was rich in results. It was the designation of each
plant and animal by two names. The first, the genus, was
given to each family of plants oranimals ; while the second,
the species, gave greater definition and more individuality
to each siogle plant or animal. Thus, for instance, he in-
cluded all animals resembling the tiger, whether large or
small, under the genus felis, and he uged the name for the
whole class ; and heandded a second name for the species to
which the animal belonged. Thus, he called the common
tiger felis tigris, the lion felis leo, the panther feliv pardus,
the jaguar felis onca, the wildcat felis cafus, and the house
cat felis domestica. ‘This method was perhaps suggested to
him by the custom in society of having family pames and
baptismal names, by which members of the same family
may be distinguished. Before the time of Linnwus, the
different names of the individual plants and animals formed
a perfect chaos ; but the dual nomenclature not only neces.
gitated a classification, but became its basis. The two
names soon proved the value of the system, as by them at.
tention was drawn to the similarity and relationship be.
tween the various plants or animals. Linnmus In fact at-
tempted to complete the whole system, and divided, for in-
stance, the whole vegetable kingdom into 24 classes, which
he subdivided into orders,these into genera, and these sgain
into gpecies. He divided the animal kingdom into ( clnsses,
which were again subdivided intomany orders, gonera, and
species. Notwithstanding that his classification hus been
modified, and has been based on factssince ascertained to be
more fundamental than those on which he grounded his
theory, the honor of the reform belongs to him: although
he was often in doubt, especinlly whether some particalar
animal had to be considered as a separato species, or only as
a variety of the same species, He evon went so far as to
admit that hybrids may constitute the origin of new spe-
cles, and even that a great number of now specios hnd orig-
inated by the interbreeding of other species. This opinion
was very remarkable as that of a man who had already ae-
copted the theory of the miraculous creation of every spo-
cles ; and it would have been in direct contradiction to his
creed, were it not that he had claimed ay an exception to the
ruls that some species were originated by hybridism or inel-
dental changes : and all that Lamarck and Darwin did was
to extend Linnmus' exceptional theory to the origin to all
specios whatsosver,

In regard to the origin of the distinot species, Linnwus, as
before remarked, believed in special aots of miraculous ore-
ation, and adhered strictly to the Mosalo necount, nocording
to which plants and animals were oreatod by God, *each
aftor ity own kind,” Linnwus expanded the idea, and went
into dotails, expressing the belief that, originally, either a
singlo individual or & pair of each animal or plant had

been crented,  He believed that “man and wife oreated Hoe
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thom ” of overy species which oxists In two soxes : how
over, in those cases whore every Individual Is possessed of
both sexual organs, as is the case with many kinds of snails,
worms, parasites, and the majorny of plants, Linnwus be
lleved that God created only one Individanl,as this was saf
ficlent, Linnwus forther believed that, in the deluge, all
tho then existing organisms were drowned, nxeept the fow
individuals of the varlous species which were saved In
Nonh's ark, and afterwards put mshore on Mount Ararst,
The geographical difficulty of widely difforing snlmals and
plants living together whon put ashore, he explained by the
fuct that Ararat, in Armenis, is situated in a Warm vlh'nnh-,
and being more than 16,000 feot high, it unites In itself all
the conditions for affording diversity of climnte to wult ani.
mals of difforent zonew, The animuls ncoustomed to the
climate of the polar reglons,such ns polar bears,conld there.
fore at once nycend to the cold snow-covered summits ; those
neoustomed to n warm olimate eonld go to the foot; while
thoe inhabitants of the temporato reglon could remain where
they were, half way up.  From this mountain,be asserted,
the nnimals distributed themselves afterward again over the
whole earth.

Havckel makes aserions objection to the posaibility of ex-
istence of a single pair of animuls of ench kind at the same
time. He says that, for the first fow days after the crestion
or after the deluge, the carnivorous animals would have eat.
en all the herbivorous cattle,the lions and tigers would have
eaten the single pairs of sheep and gosts in existencs ; while
the herbivorous animals would have eaten as once all the
vingle plants before there was a chance of propagation,
Certain it is that the balance in the economy of Nature,
sucli as we see it now, could never have existed if only
one single pair of each species had been created st the
same time. It is seen, then, that the hypothesis of Linnwus
is scarcely worth a serious discussion; and when we con-
sider that he had a clear head and excellent reasoning pow-
ers, it isindeed very doubtful if he counld believe in it him.
self.

This hypothesis prevailed, however, for about a century
without being disputed ; and this was perhaps partially due
to the merits of Linnmus as a naturalist, and the great re-
nown he had earned by his systematic description of the
works of Nature. This, added to the prevailing idea of
considering the Bible to be intended to teach the sciences,
retarded the acceptance of sound and correct ideas concern-
ing the institution of the Universe,

In closing this review of the merits and errors of Linneus,
we cannot abstain from expressing our surprise that Pro.
fesor Huxley, in bis recent lectures in this city, selected Mil-
ton in place of Linnwus as the defender of the six day
miraculous creation. Milton should be considered by every
one as drawing on his imagination, and availing himself of
poetical license to the fullest extent. He was no scientist,
but & poet ; and he should on this account not be held re.
sponsible for his guasi scientific opinions. But Linnweus was
a scientist, and his opinions, hypotheses, and theories fall

ly scientifically definite in all he said and wrote. If Pro-
fessor Huxloy selected the poet because everybody knows
Milton and his works, we may suggest that some informa-
tion about the great naturalist Linnmus and his services to
Science would hava served the purpose, of bringing out the
truth of the evolution theory, far better than the beautiful
poetical dreams of ‘‘ Paradise Lost.”
P. H. VAxDER WEYDE,

The Thirty=Eight Tun Gun,

For some little time past & substantial target has been in
courso of erection on the experimental grounds at Shoebnry-
ness, England. The object of this structure was to ascer-
tain the measure of power of the 88-tun 124.Inch gun at the
muzzle. This object was satisfactorily accomplished on
Wednesday afternoon in the presence of a large number of
oflicials connected with the War Department, besides offi.
cers of both branches of the service. The target was com.
posed of three plates of John Brown and Company’s make,
ench plate being 10 feet wide, 8 feet high, and 64 inches
thick. Between the plates were 5 inches of teak packing,
bringing the total thickness of the target to 204 inches.
The plates were bolted together in couples, the first to the
socond and the second to the third, with sixteen 8§ inch
Palliser bolts. The target was supported in the rear by
horizontal and vertical bracing formed of 14 inch square
timbers with raking struts abutting upon piles of the same
scantling, the latter being stayed agaiost an old target. At
the side of the target were placed some old 6 inch armor
plates on end strutted with timber, and on the top were
gome old 8 inch plates tied bnek to the target with old rail-
way bars, A trial shot was first fired at an old 10 inch
armor plate with a chargo of 180 1bs, of 1'5 inch cube pow-
der and an 800 lbs. Palliser shell made up to weight with
sand. The shell strack the plate with & velocity of 1,436
foot per second, punchod a clean hols through it, snapped
short a 14 Inch pile n couple of feet behind it, and broke up
ngainst an old target. The round sgainst the new target
was fired with a similar charge to the foregoing, the range
being, as before, 70 yards. Theshot, which had & striking
volocity of 1,421 feot por second, punched a clean hole 18
inches by 124 inches in the front plates, and passed through
the middle into the rear plate, where it broke up. The base
of the shot with s portion of the walls was loft in the hole,
but the point, with 0 inches of solid metal, struck againat the
roar targot some 10 foet off, and robounded to » distance of
20 feet to tho right proper of the target, The rear plate was
considerably buckled, but the iron around the shot f

within the pale of scientific eriticism: and he was especlal.

not eracked or gtarted, the motal showing & fibrous fravture |
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W‘lﬂhul:h qul“l‘t.y. The timbers were considera.
bly + & pile next target in the rear to the left pro.
- per being sheared clean oft. 1In fact the proper side of the
target was thrown back about 7 inches, and, of course, it
_genenally suffered weverely. The results as regard pene.
tration were such as had been anticipated by the Heavy
Gn Committes, 5o that practice here has satisfactorily con-
firmod theory, and has afforded data of cousidorable value to
the authorities.— Engineering.

NEW ICE VELOCIPEDE.

In the annoxed illustration in represented a novel lce ve.
locipede, invented by Messrs. Juan Arnso and Juan Arnso,
Jr, of Brooklyn, N. Y., and patented through the Scientific
American Patent Agency. A represents a drive wheel, hav
ing polnts, B, onits periphery, and arranged on a shaft that

is journaled in two longitudinal springs. Cis the frame,
and D a seat located on its rear so that the rider may con-
veniently operate the foot cranks, 0. H are rear bifurca-
tions of the frame, to whose lower ends are pivoted the run-
ners, F; while G is an Independent standard, swiveled in
the front of the frame, and connected, by cross pieces and
cords, with the front end of a lever, J. This enables the
rider to guide his velocipede with great facility. The lever,
J, is pivoted to a stad on top of the frame, so as to bring
its power end near the driver, and is connected at the other
end, by plvoted rods, L, with the drive shaft, By this ar-
rangement the driver can readily lift the wheel from the
ground atany time, and the runners are enabled to pass over
small obstructions on the lce.

L O

A Solar Distillery.

M. Mouchot, whose steam boiler, heated by the sun's rays
concentrated by a concave mirror, we described not long ago,
recently exhibited to the French Academy of Sciences a new
apparatus whereby by solar heat he distilled excellent
brandy. The mirror was but 195 inches in diameter. A
little over a quart of wine was placed in the boller, and
brought to boiling for 15 minutes by the concentrated rays,
The alcoholic vapor entered a tube placed in the center of
the boiler, traversed the supporting foot of the mirror, and
descended into a room, where it condensed. The liquor was
of remarkably good flavor, free from the disagresable taste
of aleohol peculiar to that obtained from wine in the usual
way, and savoring strongly of the best cherry brandy.

M. Mouchot afterward placed flowers and odoriferous
leaves in his boiler, and made a variety of perfumes and es-
sences, Floally leading the steam into a cooking appara-
tus, he prepared an entiredinner by the agency of the sun’s
heat,

NEW METHOD OF SETTING HAIR TRIGOERS OF RIFLES.
This {4 a timely invention, which will interest riflemen
and the many amateurs who are engaged in the laudable

effort of attempting to rival the famous scoreés mde by the
interpational teams st Creedmoor recently. The

ugusl manner of seiting thoe set trigger is to throw

the trigger, B, in the engraving, forward with

the thumb, This operation requires both tims

and some exertion, and the present device is in.
tended to obviate the diffioulties. Referring to the
engraving, which is a side elevation, A Isa fingor |
lever, which is pivoted tothe lock at a, in the usual L]
manner. B s the trigger, and C the set trig.
ger Disamilled boad serew, which runs through
the finger lever to a point near the trigger, and iy \
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of confidence in a third party by the inventor or his confi-
dents Is liable to,and often hias,cost the inventor not only time
and money to obtain his rights, but has entailed the entire
loss of his invention,

It Is therefore necessary that the patentagent should not
only have the confidence of the inven.or, but that he should
earefully guard the interest of his client and see that no in-
Judiclous exposure or explanation is made that parties lia-
ble to create trouble can get hold of. The utmost confidence
ought 10 be maintained botween an inventor and his attorney
or agent.

A patent agent ought to be patient. Inventors are pro-
verbially tedious. They like to talk about their inventions
especinlly to the person whom they have employed to pre-
pare their patent papers and attend to prosecuting their ap-
plications. This is also excusable, because it relieves the
mental pressure. It is the inventor's safety valve. Fear of
exposing his secret to others compels him to keep it locked
up in his brain; and there it lies, unfolding itself, expand-
ing in value and importance and permeating every tissue of
the human anatomy until the accumulated pressure is re-
lieved by a distribution of the burden with a confidant, and
the patent agent is usually that confidant.

The agent should patiently listen, for the talk of an in-
ventor is valuable to him. It gives bim the inventor’'s pe-
culiar ideas; and if he is a student of human nature, it en-
ables him to frame the case so that the Inventor will be sat-
isfied with it in every particular.

The patent agent should be accommodating. Inventors are
often whimsical; the very nature of their undertaking is apt
to lead them to peculiar theories and incorrect conclusions,
although the general resultof their theories and conclusions
may be correct. These theories the agent must not combat,
unless they are vital and enter into the essence of thecase. He
had better let their possessor retain them than incur hisdis-
trust and possible enmity by opposing them. The inventor
will find his errors when he comes to enter upon the actual
and practical field of operation.

The patentagent must be familiar with the law of patents;
otherwise how can he guard the vulnerable points of the in-
vention? Every specification must be prepared with a view
to its having to pass at some time or other through the
ordeal of a judicial examioation. and & judgment as to its
validity and scope; and unless the person who prepares the
specification fulfills the legal requirements, andin a legal
manner sets forth the description and claims, the patent
will not stand. .

No general knowledge which he may possess will make
up for the want of legal knowledge : this want is the one thing
that may defeat the end sought, and the knowledge must be
properly possessed and properly employed.

The patent agent must be a mechanic,theoretical, at least,
In this particular,a patent agent must be qualified by naturs,
and not by education, although education is necessary to en-
able him to dress his mechanical points in proper langunage
and render his points plain, certain, and intelligible, Tech-
nical knowledge of each particularart, trade, or profession is
not required, but a gonoral knowledge of the various steps
and requirements i8 necessary. A person who possesses
the Inventive faculty, if othorwise qualified, makes the best
patent solicitor; he can then see each invention through the
same medinm and in the same light that the inventor him-
solf sees 1t; he can pick out and embody the small mechani-
cal points that form the real safeguards of a patent, and
thus more absolutely prepare the case for the scratiny of
judiclnl investigation and the criticism of mechanical ex-

orts,
. Fow men possess all of these qualities, therefore we might
sy that fow men are compoetent to serve as patent solicitors.
The want of proper qualifications in patent agents is the
eauso of o many worthless patents being issued from the
Patent Office. The Inventor must absolutely depend upon

capable of moving the trigger sufficlently to set N Et

thoe set trigger, C, when the finger lover, A, is
moved either awny from or toward the ritle stock,
bisa jam nut placed on the screw, D, that bears
on the finger lever, A, to prevent the screw from
turning when once adjusted. The riflo can then be dis.
charged with greater rapidity and with less exortion.

The device was patented through the Belentiflo Amerioan
Patent Agenoy, September fi, 1876, by Mr. George 0. Loon.
ard, of Red Bluff, Cal,

What & Patent Agent Ought to He,

A pstent agent ought to be careful and honest, because ho
is the repository of his ollents’ secrets, No classof property
is more highly valued by it4 possessors than that which de-
rives it orlgin from Invention, No matter how trifling the
idon may be, the porson who concelves it s apt to place a

much Wigher estimato upon its value than others, and he In

therefore jealous of Its possession. This jealouny is excusa

ble, however, on account of the fragile nature of the tenure
by which he holds possession, and because his title cannot |
be permunnently established until the patent s actually al

lowed snd isgued,  Ap Jmproper exposure or unwise placing |

LEONARD'S METHOD OF SETTING HAIR TRIGGERS OF RIFLES,

the preparation of his case for his security and defense, and
it thorefore bohooves him to examine iuto the character and
qualifications of the person in whose hands he places his in-
vention nnd secret,

The safost and best guide for inventors who require the
sorvices of a patent agent is to choose those who have been
long In the business and who have acquired a settled repu.
tation for Integrity and eapacity. Mushroom patent agents
exist everywhere. They employ the most specious means
to entrap the uninformed inventor, but thelr services are an
actusl damege nine times out of ten. It is & hundredfold
cheaper to pay & competent attorney or sgent a falr fee than
to nceept the services of such men for nothing.— Mining and
Seientific Press,

e etr———

To runtey glycerin, add 10 1bs. iron fillngs to every 100
1w, glycerin,  In & few weeks all impurities will lay at the
bottom,

—~ —
IMPROVED BAP SPOUT.

Mr. Hiram A. Lawrence, of West Shefford, Quebec, Ca-
nada, has patented through the Scientific American Patent
Agency, Septemuer 12, 1876, an improved sap spout, which
may be applisd to the tree without pounding, and, conse.
quently, without injaring the bark : which will prevent leak-
age, cannot be forced out by the wap freezing in the hole,
and which eannot be deawn out or loosened by suspending
a bucket from it. Thebody of the spout, which is of iron,
is made in the form of & half tube. At the base the sides
of the spout are extended up to meet above the cavity, as
shown in the engraving, The hole in the tree is made
of such n ize that the stem, B C, can be Inserted in it by
ralsing the outer end of the spout. When the stem has
been pushed so far into the hole that the upper part of the
base of the spout strikes sgainst the bark of the tree, the
outer end of the spout, A, is then pressed downward. This
forces the transverse odge of the end of the hook, C, into
the upper part and the longitadinal edge of the base of the

hook, C, into the lower part of the hole in the tree. At the
same time, the edge upon the base is forced into the bark of
the tree around the lower part and sides of the hole, so that
there can be no leakage.

Solvent for Rubber,

This new solvent consists of a mixture of methylated
ether and petroleum spirit—the common benzolene used
for burning in sponge Jamps. This forms the most rapid
and, perhaps, the best solvent we have tried; the mixture
is as much superior in power to either of its constituents
singly as the ether.alcohol is to plain ether in its action on
pyroxylin. We make a very thick solution by dissolving
sixty grains of good india rubber in two ounces of benzo-
line and one ounce of sulphuric ether. If the india rubber
be cut up fine and the mixture shaken occasionally, the so-
lution will be complete in two or three hours, when it may
be diluted to any required strength with benzoline alone.
The india rubber should be as light colored as possible, and
all the outer oxidized portions must be cat away. Shred
the clean indis rubber with a pair of scissors, and throw it
at once into the solvent.—Britisk Journal of Photography.

-

Wood Pulp,

Many substitutes for cotton wool have been proposed for
the making of pyroxylin, such as linen rags, sawdust, flax,
paper, etc., thelast-named material alone being the on'y one
used practically, though it is by no means certain that saw-
dust might not supply a good pyroxylin with organic reac-
tions for special purposes. Butthemost promising material
of all is offered in cellulose prepared from wood, which is
now made for the paper manufacturers in very large quanti-
ties. The mechanical wood tissue obtained by grinding wood
does not answer their purpose at all; but the celluloss pre-
pared by chemical means is a substance whose qualities
render it suitable forthe manufacture of the highest quality
of paper. So far back as 1868, a company made paper from
this material alone, without the addition of rags. Three years
afterwards five large mills were started (by an English com-

pany) in Sweden; and In Germany, at the present time,
eneeesy, there are six factories in which the same process
i iscarried out. It Is somewhat as follows: The
¢ wood of pine and fir trees (oak is of no use what
i ever) is out into small pieces  little less than an
f inch long by half an inch wide and a third of an
inch thick, which are then comminuted by pass
ing them into & machine very like a large coffes
mill. Tt is then boiled, under & pressure of ten
atmospheres, In a solution of caustic soda for
about four hours. The residue Is well washed,
bleached, pressed, and lastly dried and cat up into
sizes sultable for packing, It s also sent out un-
bleached, In which form it is used for a variety of
purposes, bealdes making brown paper. This is
the form we should be inclined to think would be
most sultable for the manufacture of pyroxylin,
The greatest demand hithorto has been in Germany and Aus.
trin, the former country producing, It Is estimated, 230,000
tuns of paper s year, and Austria about 100,000 tuns. If
only one fifth part of this bo made with cellulose, that would
moan 70,000 tuos of this material, which would require
280,000 tuns of wood for lts production.
B
REMOVING Sunstaxoes reosd THE Ean.—Take a horse
balr, about six inches long, and double it 8o as to make a
leop at one end, Introduce this loop as deeply as possible
into the auditory canal, and twist it gent y around. After
one or two turos, according to the originator of the plan,
the foreign body Is drawn out with the loop. The method
is ingenious, and at all events causes little pain, and can do
00 harm. — Medical Record.

e
Tur Amazon river drains 2,500,000 square miles of land,
and is pavigable for 2,200 wiles from its mouth.
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IMPROVED TWIST DRILL AND TOOL-GRINDING MACHINE,

Great difficulty has always beon encountered in grinding
threading tools to an accurate angle and center. The same
is true of drills, and, in fact, of any tools whose edges are
made up of straight lines, in which symmetry of shape is a
necessity, in order that they may produce true and correct
work. Mukers of taps, among others, meeting this difficul-
ty, have been obliged to try many devices to obvinte it, and
often, to obtain uniformity, employ rotary cutters or other
and hitherto ineffectual substitutes; but as a rule most ma-
chinists rely on thelr manipulative skill and accuracy of eye
to grind their imploments to exact shapo,

The new maochine, which is illustrated herewith, Is anoth-
or instance of that
tendency, which
is everywheremn-
nifest, to substi.
tute the absolute
certainty of me:
obanism for the
doubtful results
depending on the
judgment; and it
is so constructed
that the correct
grinding of the
tool is simply a
matter of easy ad-
justment. Tools
may be ground to
any given angle,
from zero to nine-
ty degrees ; any
desired clearance
may be given to
them, and the
grinding is done
in an improved manner by using u wheel which has an an.
nular recess in each of its sides. This allows the edge of
the implement to pass entirely ncross the grinding face on
the side of the wheel, and thus be made perfectly straight
and fist, instead of concave, as must be the case when the
periphery of the wheel constitutes the abrading surface.

Fig. 1 represents the machine in use, grinding tools. The
ol is fastened to the top of a circular graduated and pivo.
ted tool block, and held the same as when in use in the lathe
or planer, being adjusted by the index on the edge of the
block to any desired angle and clearance with the grinding
face of the wheel; and when brought in contact with and
passed across the wheel by means of feed screws, the edge
is made perfect. Then (without unfastening the tool) pass-
ing it to the other side of the wheel by means of the feed
screws, the operation is repeated. This machine has a steel
spindle, with adjustsble taper bearings, of gun metal. A
wheel for general use can be mounted on the other end of
the spindle as shown. The machine is furnished with pa-
tent corandum wheels, which are made specinlly for tool
grinding, and which will do the work rapidly and effectual-
1y without drawing the temper. Fig. 2 shows a drill-grind.
ing sttachment, by means of which twist drills or flat drills
may be ground with accuracy. The shank of the drill is
held in a socket, the same as when in use. The point isheld
in jaws adjusted with right and left hand sorew. By means
of the graduated and pivoted tool block, the point of the
drill may be placed at any angle and clearance with the
grinding face of the wheel and ground the same as n tool,
using only one side of the wheel. After grinding one lip,
it is turned exactly half round by means of an index on the
end of the spindle holding the drill, and the other lip is
ground. Then, by passing the point just inside the grind-
ing face and drawing out the index pin, and turning the
spindle forward, clearance is given to the back corner with-
out making the edge too thin, and the drill is put in the best
condition for use, Twist or flat drills, of any length or size
up to two inches, can be ground on the machine,

This machine has been patented by John P, Fay, of Wor.
cester, Mass., and when exhibited at the American Institute
Fair of 1874 received their silver medal and commoendatory
report, as ** the first completely successful machine for the
purpose.” It has also received the same notice at the Cen
tennial Exposition, where it has been on exhibition. Itis
being rapidly introduced in some of the largest and best
shops in the country. For further particulars, address the
makers, the Wood and Light Machine Company, Worcester,

Mass,

Fig. 1.

—_————,atr———
IMPROVED COMBINATION DESK AND BOOK CASE,

We live in an age of condensation, and combination fur.
niture accords with the spirit of the times. Hence inven-
tors of the same find a ready sale for their productions, and
mnke money. At the present Fair of the American Institute,
thore is & table which transforms itself into n bed, n bed
which turns into & bureau, & combined washstand, ward
robe, and dressing case, & mixed blacking box and shaving
case, sofa beds uncounted, and so on through a long cate
gory of articles, whish are always surrounded by a curious
crowd. The exhibitors tell us that sach inventions pay ex-
collently, and point to the fact that large numbers of rogular
furniture deslers are now keeping the newest combined ap
plisnces in stock, in response to popular demand. On Broad
way there are two or three stores, in the large windows of
of which sctive individuals constantly display iron chairs,
which can be adjusted to form lounges or to suit any posi-
tion of thebody. The throng of gazers renders the sidewalk
almost impassable ; and if we may judge from the rapid ex-
tension of the proprietor'’s business from one store to several,

scattored nbout the city, his device also has paid. The in
vention illustrated in Figs. 1 and 2 of the annexed engrav
ings offers astill more striking instance, It is & combined
writing desk and book case, adapted to the uses of offices,
libraries, hotels, ote,, and was patonted September 7, 1875,
Tho inventor has oxhibitod it at local fairs and has displayed
it at tho Centenninl In a very prominent locality, The ro-
sult is that a number of clerks are employed to show the
article, explain its operation, and to fill orders. The denk
is an excellent article of furniture, handsomely designed, ns
our engravings show, and combining improvements in the
shapo of an ingenious inkstand and paper file, which are the
subjects of separate pntonts, and which aro Iustrated more

FAY'S TWIST DRILL AND TOOL-GRINDING MACHINE.

fully in Figs. 3 and 4. All were devised by the same inven-
tor, who ‘‘didn’t know he was inventing,” but merely wan-
ted gome conveniences of the kind to answer his own re-
quirements, and exercised his ingenuity to make them,

This suggests the idea that a process of solf examination by
overy one, to determine whether or not he is an inventor,
might result to the profit of a great many people. The pro-

babilities are strongly in favor of any origioal idea, which
will prove lucrative, as in this case, however trivial the in.

vention may seem st first.  But to return to the desk

It is construoted double or single. In the one case it has
desk, book shelf, and other conveniences below oenumera-
ted, on both sides, and is intended to stand in the center of
the room, occupying an area of only 6 x 2 feot; in the other
the conveniences are on one side, oceupylng oven Iu-m;
spaco, and it may be placed against a wall of the room. The
floor gpace occupied is then but 15 inches in depth.

In Fig. 1 the desk is represented opened, in Fig. 2 closed,
The various portions will be understood from Fig, 1. At
A nre hinged frames, whereon are mounted brackets to re.
coive paper files of the pattern shown in Fig. 4. These files
consist of a bent tin back, in which are a number of wires,

the ends slipping into sockets at one extremity, and belng
secured by alock-
ing hinged cap at
the other. News.
papersare held by
passing the wires
through them and
then fastening the
latter in place, as
alreadydescribed ,
In the book case,

B, & secretary, C,

is provided, The

folding desk, D,

is hingedand sup.
ported as shown,
and provided with
a swinging ink-
stand, which al.
WAYS remains per-
pendicular with

out regard to the
position of the
leaf. The ink-

. stand is h
gimbals, and is protected by a cap when the {:ﬁ oi:

closed. A similar arrangement of swinging ink wells, de-
signed for use on shipboard, is represented in Fig. 8 ' In
order to afford greater writing facilities, sliding desks v;hich
may be drawn out when desired, are provided at E, l'nd be-

Fig. 2.

neath, at F, thereis a case of drawers. Into the receptacle
at G, waste paper may be placed, and at H, attached to the
doors, there are boxes for letters and newspapers for the
mail, and in rear, in the body of the desk, are alphabetic
pigeon holes for filing printed documents, eto, A sot of in-
geniously contrived secret drawers are provided, the loca-
tion of which we leave the reader to determine if he can.

Fig 4

T
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The desk recoived a medal at the American Institute Fair
of 1875, and the Centennial judges have awarded it an ex-
collent report. Further particulars may be had by address-
ing the inventor and manufacturer, E. W, Stiles, 1,020 Arch
stroot, Philadelphis, Pa.

et Dl
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Sulphur Tampling,

Sulphur tamping for iron in stonework ought never to
have been substituted for lead tamping, since the presence
of the least moisture betweon the surfaces of the iron and
sulphur sets up chemical action, and, in a few years, the
sulphur has been converted into a true hydrated sulphide of
iron, Dnring this conversion, the tamping swells greatly,
and I8 either forcod out of its place, and consequently its
utility destroyed, or else it oracks thestone in lines radiating
from the tamping, if this ls used in a single spot; or, If
there is & row of holes so tamped, the stone will be cracked
longitudinally, To be sure, it may take fifteen or twenty
yours to actunlly break the stone apart; but in that time
granito stones measuring elghteen inches by elghtoen inches
by nine inches have been 80 broken.

B

A CORMESPONDENT, writing from Japan, says that one of y
the practical results of Japanese trafic with this country is
the extensive introduction into Japan of kerosens lamps and
g8 works, which the natives are commencing to manufsch

ture themselves,
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A MUSEUM OF BRITISH BIRDS,

Brighton, the Londoner's favorite seaside resort, has not
only the largest and most comploto aquarinm which hax yot
been bullt, but also many othor galleries of art, science and
literature. Among theso is n musoum contalning specimons
of nearly all the birds native to the British Isles. The col.
lection is the proporty of Mr, Booth; and the labor and ox.
penditure must have boon vory large before so complote a
collootion was obtalned. Wae select from the London
Graphie fonr admirable ongravings of subjects selected from
Mr. Booth's Musenm, the first of which shows a pair of
those wonderfully wild and shy blrds the herons, the Buro.
pean varlety of which has furnished from time immemorial
the game of the faleonor. It will be seen that the neck is
long and flexible, and the bill large, strong, and pointed;
850 that when the bird stands In & swamp or pool (as its
habit ix), with the long neck drawn down between the
shoulders, the bill oan instantly be darted forth and the
passing reptiles or fish seized and swallowed,

The European heron (ardea cinerea)is of a bluish ash color,
with a black crest on the hind head, the fore part of the
nock belng white with black dots. Its size and strongth
make it n noble quarry for the trained hawk, whose employ
ment for sport is still practised in some parts of England,
The faleonor carries a square wooden frame susponded
around him by straps over his shoulders. On this frame
are porched the hawks, their heads being covered com.
pletely with leathorn hoods, the caps of which, covering
the eyes, can be raised. When & heron appears in sight,
on the wing, the falconer ralses the cap from & hawk, who
15 instantly on the alert, turning his brilliant eyes in overy
direction in search of a victim; the falconer then takes the
bird on his hand and lots him go. The hawk flies with
lightning speed toward the heron; and & struggle botween
the cournge and skill of the one and the weight and strength
of the other takes place, ending sooner or later in the death
of the heron,

The peregrine falcons, shown in our second engraving,
have been much used for the sport of hawking, as they
are capablo of being tamed without loging any of their

YEREGRINE FALCONS AND YOUNG

Scientific Jmerican,

327

power and courage; and when the battle s ended, they re-
turn to the falconer to receive the prize of vietory, They
aro oxceodingly handsome birds, the eyes being Inrge and
koon ; the plumage is very compaot, the head and neck in
the adult male belng grayish black tinged with blue, the
rest of the uppor parts belog of & dark blulsh gray with in
distinet brown bars; the throat and front of the nock are
white, and a broad triangular mark of blackish blue ex-
tonds downward on the white of the cheeks from the cor-
nors of the mouth, The American bird most resembling the
poregrine falcon in the duck hawk ( fuleo anatum, Bonaparte),

The thres owls shown In our third illustration are of the
barn variety common in Eogland, The tribe is known to
sclence as afrie flammea (Linnwus); it Is somewhat smaller
than the American barn owl, and is lighter colored, the
breast being white, The singular look of wisdom of the
whole owl family Is well shown in the deep set eyes and
the solemn, taciturn expression of countensnce in this
varloty ; and thelr zealous hunting after mice and small
birds makes them useful in the barn and granary, “'

Our fourth engraving shows a farily of kestrels, birds to
which our sparrowhawks are very similar. The kestrel is
about 14 inches long, with an extent of wingz of 28 inches;
the general color in the male Is light grayish blue, the back
and wing coverts being pale red with triangular dark spots,
In the fomale, the upper parts are light red, with trangverse
dark bars and spots; the young of both sexes resomble the
fomualo. The kestrel hovers at a hight of about 40 feet
above the ground, and pounces suddenly on small birds,
mico, or reptiles, the numbers of field mice which it de-
stroys being enormous. When not in search of prey it
flies high, and is silent ; in the breeding season, however, it
becomes vociferous,

!Alcoholle Solution of Shellac.

The production of a clear solution of shellac has been the
subject of numerous experiments, but hitherto none has
turned out satisfactorily except slow filtration. As is known,
by digestion of one part of shellac with six or seven parts
70 per cent of alcohol, a solution is obtained which, when

—_

warm, lu almost elear, but upon cooling becomes turbid,and
is only partially clear after standing & week. The plan of
pouring sufficient alcohol over conrsely powdered shellac to
form u thin paste ylelds, upon the addition of more aleohol
aftor the lapse of elght or ten hours, a liquor that does not
doponit any more, but which is not clear. Another method
suggested, of boiling the alcoholie shellac solution with
unimal chinrconl, gives s clearor liquid, but there is always
loss through absorption by the animal charcosl.

The object sought by the author was to obtain a clear al.
coholic solution in a short time without much loss. Pre.
vious communications upon the substance oceurring in shel.
1uo to the extent of five por cent, which renders its alcoholle
solutions turbid, and is described by some suthors as wax,
and by others as a fat scid, suggested an attempt to effect
its remoyal before dissolving the shellase, The shellae,
therefore, wans boiled with water, from one to five per cent
of soda or ammonia being added, but without satisfactory
result; a somewhat larger addition of the alkali caused the
solution of the shellac. The author next prepared a solu-
tion with one part of shellac and six parts of 00 per cent
alcohol at the ordinary temperature, which was effocted with
frequent shaking in ten or twelve hours. To thix he added
carbonate of magnesia to about half the weight of the shel-
In¢ used, and heated the mixture to 140° Fah. The solution
80 obtained cloared more rapidly than a solution to which
magnesia had not been added, and filtered in less time; but
it did not supply what was sought. When powdered chalk
was substituted for magnesia, the solution, after standiog
some hours, became three fourths clear, while the lower
turbid portion could be rapidly filtered. It only required a
little aleohol to wash the filter, and & clear alcoholic solu-
tion of shellac was obtained. Further experiments—for in-
stance with sulphate of baryta—did not give a better result.
When guch & solution is made on & large scale, it would be
best filtered through felt.

Notwithstanding that the object of the author had thus
been attained, one or two other experiments were tried. To
three parts of the above mentioned shellac solution, one
part of petroleum ether was sdded, « nd the mixture was
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vigorously shaken. After standing a fow moments, the
Hquid separated In two layers; the upper light-colored Inyor
was the potroloum ether with the wax dissolved in it, the
lower yellow brown layer was a clear solution of shellao
with only n 1lttlo petroleum ether adhering.  Upon allowing
the petroloum hoat to ovaporate spontancously, the wax
that had been dlskolved out of the shellae was obtained s a
white residunm, By usiog alcohiol at 05 per cent to dinwolve
the shellao, and then sdding petrol.um ether. a perfectly
oloar solution was obtained that only separated into two
layors after water was added, Consequently an alcohol
woakor than 00 per cent should be used,

The shellno solution obtained by menns of potroleum other,
however, ling the advanyage that the shellac is left, aftor
evaporation, In a conrser form, and casily separates: this
may be obvinted by adding one to threo per cent of Venico
turpenting.—A. Poltz.

(For the wut:ncnmm‘ |
THE GAS MICROSCOPE,

BY UENRY NORTON, Fit, D,

il B il

The projection of images from microscople objects directly
upon the soreen with the gas microscope has always beon a
thing muoh desired by sll those whe have made use of the
maglo lantern ns & means of demonstration ; but the diffi.
cultios attending this experiment have been found much
more sorious than was anticipated beforehand. This is es-
pecially the case to oue who has been accustomed to use the
solar mioroscope, in which the advantage offered by the par.
allelism of the solar rays is of no great value., On account
of the smallness of the object illuminated, ag compared
with the errors of foealizing or concontration in the cone of
rays coming from the condenser, all the advantages in the
use of & lons in & magio lantern, as compared with its use in
a camera or the like, disappear, and the lens of the micros-
copic attachment is left 1o its own resources®, without any
of that aid from the condensers which they sfford so effec-
tively to the objective of the magic lantern in its best form
of construction.

Amoog the errors, which thus become conspicuous, the
most manifest and vitally important is the want of flatness
of field. By reason of this, while the center of the image
is well defined, the edges sre indistinot and unsatisfactory.
To obtaln lenses free from this defect has been the continu-
ous effort of some of our ablest opticlans for the last ten
vears; but the success so far has been very limited, and in-
deed it would seem as if the problem was one for whose
solution we could hardiy hope, for it must be remembered
that lonses whose flatness of field In the table microscope
leaves nothing to be desired in that direction, are entirely
unsauisfactory when used in the gas microscops,

One of the most intlaential canses of this we shall notice
presently ; but we will here only remark that, as the result
of a larger experience, we have become convinced that one
must be contented with a moderate amount of success in
this direction, and not expect what is, at present at all events,
impossible.

The second great defect that we encounter in the use of
the microscopic lens for projection is the irregularity of
distribution of light upon the screen. By reason of this we
may have o field of light, wich & small bright area at the
center, rapldly fading off into darkness,with no well defined
margin. The causes of this are, among others, the confu-
sion or want of accurate concentration of the cone of rays
from the condensers, and the smallness of the objective,
causing it to eut off oblique or marginal rays. more or less
according to their obliquity. To remedy this difficulty we
can work in two directions. In the first place we may Im-
prove the spherical correction of the condensers or the con.
centrated character of the source of light, The first of
these improvements, a8 we have shown in another placet,
has already been carried to its practical limit in the best sort
of condensers, and the second involves the use of the elee-
tric light or of sunlight.

In the second place, any increase in the dismeter of the
wmicroscople lenses, without & corresponding increase in their
nctual len rth, insures & great gain as regards the equal illu-
mination of the field, With this view alone, therefors, n
simple uncorrected or single corrected microscopie lens,
such as accompunies the regular gas or solar attachment

made for the last 50 years and still made by Duboseq and
other Fronch manufscturers, would be the best form, and,
as regards the equal distribution of light on the screen,
this is true; but when such lenses are thus used, and are of
suflicient size to secure this result, their errors of spherical
aberration and want of flatness becoms unendurable, We
are then fenced inon either wide by the nocessity of a large
and short lons to secare an equal illumination, and the dif.
ficulty in securing flatness or correction under these condi-
tions, The most successful compromise which we have yot
found In thisconnection is the gas microscopo objective of 14
focusinch by Mr.J. Zontmayer,the woll known manufacturer
of microscopie stands and lonses, With one of these a waell
defined objoct, such as & lady bug, mosquito, or the like,
may be thrown on the sereen with a elear image, protty
well defined up to the margin, and a field of light so bril.
lisot and regular that it s hardly distinguishable from that
of anordinary magic lantern projecting a colored glass slide
of the same object. Of course with such & power very min-
ute objects must be rejected; but by a judiclous selection, &
large sories of interesting ones can be secured, such as the
lady bug or mosquito already mentioned, the ant llon, field
spider, and various water Insects, or larvee of mosquitos
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and the difforent sorts of llos, also wood seotions, and aven
objoots wo small as the oye of a dragon fly ; but above all
with this power may bo most successfully shown what are
by far the most popular lustrations with the gas mioroscope,
such lving spocimony as the varions larvie above mentioned,
and such other things as are to be found 1n stagnant water,
For theso the very slmplo and effective form of live slide
devised by Mr. 8. Holman, Aotuary of the Franklin Insti.
tute, Philadelphin, s Invaluable, It consists of an ordi
nary microscoplo glass wlip, of greater thickness and size
than usual, with a spherioal cavity about § of an inch across
and A of an inch deop, ground nod polished in the middle
of ono face. This, when In use, is closed by a thin glass
vover, which i kept In place by ndhesion and atmosphoric
prossure, tho eavity bononth 1t being filled with water con-
taining the Insect or other object. If it s desired to use
higher powers, wo must bo contented with a limited selee
tion of objeots, choosing such as are strongly defined and
well colored. Diatoms, blood disks, or other objects which
are delleately tinted or colorless, are quite unfit for such
use, A strongly colored eye of a fly or stingof a wasp, or
other parts of inseots, such as n claw of n spider, answer
wall,

In this ease I have obtained the best results with Zent-
mayer's (4 objeotive, using an extra condenser consisting of
a plano.convex lens of about 3 inches focus nnd 1§ inch diam-
otor, placed about an inch back of the objeot, This greatly
inoreases the illumination of the fleld.

In using the gas microscope much depends upon the effi-
clenoy and convenience of the support for lenses and the
stage, or what is known commonly as the gas microscope
attachment. After many experiments and the frequent al-
teration of other forms, I have settled upon that represented
in the accompanying woodcut as the most desirable, The
portion holding the lens slides on & square bar recelvingmo

tion from the steep-threaded screw beneath, which is turned
by the large milled head in the rear. This gives a very easy,
smooth, and steady
motion, abundantly
delicate and yet admit-
ting of rapid adjust-
ment. The stage is
perfectly flat and un-
obstructed; and two
very elastic spring
clips, whose tension
can slso be adjusted
by a screw at the side, enable objects of almost any size or
thickness to be held in position.

Within the large ring, terminating the apparatus toward
the left, and which serves to attach it to the lantern, is a
smaller ring which carrles the extra condenser when re-
quoired. This form of microscopic attachment is manufac-
tured by Messrs, George Wale & Co,, Hoboken, N. J., who
are instroment makers to the Stevens Institute of Techno-
logy, of that place.
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Minute Time Intervals Measured by Frictional

Eloctricity.

An invention which will enable us to estimate the veloci-
ty of a projectile during its passage through the bore of a
gun is one which the great advances which have been and
are constantly being made in the science of gunnery has long
rendered desirable, To meet this requirement, Dr. William
Slemens recently renewed investigations into the subject,
undertaken as early as 1847, and his studies have resulted in
probably the most delicate and sccurate chronoscope ever
deviged, To understand the nature of the novel principle
introduced by Dr. Siemens, it is necessary to review briefly
the previous labors of others in the same direction.

The first attempts date from 1837, and were made by Pouil-
let, who measured the time employed by a projectile to
traverse & given path by estimating the intensity of the elec-
tric current provoked by the pulsations of a magnetized
needle. Wheatstone, in 1840, Konstantinoff and Breguet,
in 1842.3, and later De Brottes and others, sought an analo-
gous solution of the problem in the use of magneto-electric
roglstering apparatus, to which the names chronograph and
chronoscope were given, Among theso was included a de-
vice Invonted in 1845 by Leonhardt, which consisted in a
clockwork movement, the index of which was moved by an
elootrio current.

All these attompts, Dr, Siomens thinks, falled because the
electric current marks intervals of time, not directly, but
through the medinm of magnetic or mechanioal apparatus.
He proposed, in the boginning, to use frictional electricity :
but as at the time of his proposition experiments in that
upocios of olectrloity wero little Investigated, the methods
in voguo wero continued, Bubsoquently these have been
groatly improved; but recourse has always been had to the
Intermediary apparatus, This Ix the case in the Nobel and
Boulenger machines, in which small errors in construction
lond to greater ones in the indications. Recontly Dr. Sie-
mons has poerfooted and successfully tested his frictional
oloctriolty apparatus, which s constructed as follows. We
translate tho description from the Reoue Industrielle.

A very light and highly polished steel cylindor Is rapidly
rotated by means of goaring, provided with a very gensitive
rogulator, and capable of bolng instantly arrested in {ts move-
meont at will, The mechanism is so regulated that the cyl-
inder makes oxactly 100 revolutions per second. The com-
pletion of each hundred turns is suitably indicated so as to
correspond with the beat of a seconds pendulum. Near the
polished surface of the eylinder Is fixed a conducting needle
connected with the exterior armatures of an insalated bat-

tery of Leydon jars, The Interlor armature of éach jar is in
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contact with a wire, Insalated by rabber or gutta percha,
whioh enters the hore of the gun through a hole maage for
the purpose. The battery In provided with a commutator
which allows of the jars belng simultaneously clinrged I)}:
n Rulimlkorff apparatus,

When the gun Is fired, the projectile sucooasively destroys
the ingulating envelope of the wires which end in the bore :
the oxterlor armatures of the jars are then put in mmmunl-'
cation with the gun, and henes with the earth, As the ro
tating eylinder is itself in conneotion with the earth, the jurs
instantaneously discharge through the neodle and mark dotg
on the oylinder with great depth and distinctnesy,

The intorvals between these points s mensured with a
miorometrie serew, and the cylinder Is proviously covered
with lamphlack, Bach of the blaek dots is then sarround-
ed by a pale ring, and is easily rocognized, The axis of the

eylinder carrios a gear,in conneotion with which the microm-
etric scrow is disposed. The gear has 100 teoth, and the
head of the screw is divided into 100 parts, so that at the
ra‘e of 100 turns per second each division of the hoad of the
sirew  corresponds to 0:000001 second, an interval which
can be subdivided, With a little practios in manipulation
che apparatus is made to glve, for ench ghot fired, n numlmn:
of Indieations of velocity proportional to the number of jury
in the battory, and of communieations with the gun,

The great precision thus reachoed in gunoery experiments
has detormined Dr. Siemens to apply the same principle to
the estimate of velocity of electricity even in suspended
wires. The ususl method has been that of Wheatstone,
according to which electricity in copper wire travels at the
rate of 62,000 geographical miles per second. Wheatstons, in
in his experiments, used a rapidly revolving mirror, In
which he observed three sparks, of which two came from
the two ends of a conductor destined for the discharge of a
Leyden jar, while the intermediate spark came from the
middle of the conductor. Were the velocity of electricity
infinitely great, the three sparks observed in the mirror
would appear on a right linz, parallel to the axis of rotation.
But such is not the case, and Wheatstone deduced the ve.
locity of the electricity from the Intervals noted between the
extreme sparks and that at the middle. 1t is evident that
this kind of estimate is very uncertain, especially since re.
sults obtained later, by Fizeau, Gould, Gonuelle, and others,
by different methods, differ greatly from those obtained Ly
Wheatstone, Dr. Siemens' method of measuring the veloei-
ty of electricity in telegraphic lines consists in causing the
electric discharge from a Leyden jar to reach the revolving
cylinder, part directly and part throngh the length of wire.
The Interval between the two marks then gives & measure
of the time occupled in traversing the wire. The indiea.
tions have heen noted with great socourscy, and they show
that the velooity of electrioity is just half that announced in
Wheatstone's estimate, or §1,000 geographical miles per
second.

Pneumatic Tubes,

The Western Union Telegraph Company, in its annual
report to its stockholders, just issued, says, of the experi-
ment in adopting the tube system of transmitting
that during the past year the central office in New York has
been connected with the branch offices at No. 14 Broad
street, No. 184 Pearl street, and the Cotton Exchange by
pneamatic tubes. The tubes are made of brass, each 2}
inches interral diameter and ¢ of an inch thick, and are
laid under the pavements in the streets at a depth of three
feet.

Messages are sent from the central office to the several
branch offices by compressed alr, and from the branch offices
to the central office by atmospheric pressure or vacuum,
The motive power is furnished by a 50 horse power duplex
engine situated in the basement of the central office, which
operates two double acting air pumps communicating with
the compressed and vacuum mains termivating in the ope
rating room. These are connected to the tubes extending
under the streets by means of double sluice valves, which
are 50 constructed that carriers containing messages may be
sent through the tubes in either direction by turning a cock
connected with the compressed or exhaust air mains.

With the usual pressure employed—6 Ibs. to the square
inch—the time occupied in transmitting a box or carrior
contalning messages betweon the central office, corner of
Broadway and Dey street, to the office at No. 14 Broad street
(700 yards) is about 40 seconds ; and between the central of-
fice and the offices at No. 184 Pearl street and the Cotton
Exchaoge (900 and 1,100 yards) about one minute and five
seconds and one minute and twenty seconds respectively.

The operation of the pneumatic tubes is very satisfactory,
resulting in a material saving of both time and money.

The total cost of the system is less than $30,000, and
about one hall of the outlay will be suved annually, to sy
nothing of the saving in time, by the decreased cost of por-
forming the service by pneumatio tubos botweoen those sta
tions ns compared with the former cost by wire,

There are soveral otheroffices in the clty where the traftic
is Inrge enough to warrant thelr cannection by pneumatic
tubes with the central office, and it i probable that the sys-
tem will bo extended to some of them after its value has
boen more fully ascertained. .

A New EPhylloxora Iomody,

M. Gachoz recently announced to the French Academy of
Sciences that red Indian corn (maize) is an efficient remedy
against tho phylloxera, and that when it is planted botween
the rows of vines in a vineyard, the vines are pever in-
jured. Tbe insect, ho says, leaves the vine roots in order

to attack those of the corn. This is & new way of combat-
ting the phylloxera, and is ensily tested,
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' marvellously beautiful silver work is displayed in
bit of the Messrs. Elkington in the British section.
decorations on the silverware wore produced

entirely by the hammer, the plate being struck on the back

until the figures of the design are sufficiently raised. One
false blow might ruin the work of months. The English
anm‘ the finest exhibited, not excepting the
Chineso and Japaness. They wore produced in the follow-
ing mannor: The vase or other artiole is bammered into the
required shape. Inclofsonnd (panelled) work, which is by
far tho most prized, requiring as it goes greater skill and
pationce on the part of the artist, the patterns are teaced
very finoly on the surface of the motal ; very thin gold,
:sor‘. or other 'm.lyl' l\hw ‘:eht by hand with delicately
made twoozers exactly into the shapes of the ornaments,
birds, figures, flowers, ete., which are traced on the metal :
mwm?:.mm::ln soldered to the dish so asto

low on design its intricacy ; this requires the
utmost skill and delieacy of touch, for upon these lines do-
pends the success of the patterns. The enamel is then put
in the spaces or cells botween the wires ; it consists of me-
tallic oxides made into a paste which, when put into the
cells and subjectod to a great heat, develops the desired

This process is repeated again and again, the shading of
one color into another and the filling of all the cells requir-
ing many meltings. The face of the work is then ground
down smooth upon a revolving stone, or stoned down, as it
is called, This method of enameling is of great antiquity.
though it has never until late years obtained any great de-
velopment in Earope. The Chinese and Japavese still prac-
tise it, and their work, both ancient and modern, has been
described and can be seen in their sections. The ckamp leoé
(raised field) process is the reverse of this, the cells for the
reception of the enamel being cat vut of the metal on which
it is placed, leaving the raised pattern. The enameling is
done as before described.

HOW DOULTON WARE IS MADE.

The superb Doulton pottery in the English exhibitis only
a refinement upcn common stoneware. It is made of Dev-
onshire and Dorsetshire clay, kneaded into s homogeneous
mass, to which has been added a certain proportion of
crushed stoneware of former manufacture. Mr. Doulton
conceived the idea of making each piece unique, that there
shoald be no copying of designs in shape or ornamentation,
and that in every stage of manufactare the piece should be
the direct result of the mind and hand of the workman.
‘Workmen capable of being entrusted with this discretion
he found in the Lambeth School of Art. Every bottle,vase,
or cup is turned at the potter’s wheel by the hands of &
workman, and passes untouched from the wheel to the de-
corator.

The ornnmentation is of four kinds: raised ornaments, in-
dented or etched patterns, scroll work, figures or landscape
engraved by incised lines, and they may be painted in va-
rious colors. The encrustation is with clay, which has been
whitened by admixture with calcined flint, and the orna.
ments are first formed in & mold. The patterns are both
simple and elaborate; the simple ones aro laid on by young
girls, while the more elaborate have to be arranged by an ar-
tist.

The Incised work is all done by an artist, Miss Barlow,
and some very exqulsite productions of her graver can be
seen in the Main Byilding. In animal drawing, she seems
to excel, some of her groups of horses being in the highest
style of urt, This work is done after the piece has been par-
tially baked, and when it is in the biscult state and ensily
cut. Color is somotimes rubbed into the lines, or the lines
may be left as they are. The coloring Is done with metallie
oxides, and the plece Is then fired, Thereis o richness and
harmony of coloring about a group of this stonewars which
produces & pleasing impression, The ware is glazed, like
all the common stonoware, by throwing salt in the kiln,and
in every instance the piece is finished before it goes to the
farnsce. This enables the manufacturer to turn out works
of great artistic merit at & much loss cost than whero so
many processes are roquired to produce similar resalts,

THE RCLIPSE ENGINES IN MACHINBILY HALL,

One of the most intereating exhibits in Machinery Hall in.
cludes the various forms of Eclipse englve,manufactured by
Messrs, Frick & Co.,of Waynoesboro,Pa. The Ecidpse station.
ary embodies & large number of minor improvements and
a novel design governing the distribution of the muterial of
which the frame consisty, which keops the differont worllog
parts compactly togethor, and i enloulated to secure the
greatest strength with a given amount of material, T'he
Eclipse portable engine likewise is of now and improved con.
struction, and §s furoished complote with every appliance,

so that it is ready for immediate work. The same may bo
siid of the sgricultural engine, which, in point of Hghtnoss,
oasy portability, aod Ligh indloated power, Is oxeallontly

adupted to the uses of farmors. Of some of theso lmproved
muchines we shall shortly publish engravings with dotalled
description. In the meantime they may be scen at D 10, 78
Machinery Hall

THE CENTENNIAL POSTAL ENVELOPE,

In the Governmont Bullding {8 un exhibition of the mano.
facture of stamped envelopes, and o peculinr patternof post
ago stamp I8 printed upon thomw, These envelopes w«'-ro
gold only on the ground, and the sale, from May 10 to No.
vember 1, amounted to 8,500,000 envelopes, valued at

245,000,

EPRCIMENS.

The American Institute of Mining Engineers have ap.
pointed a committee to take charge of the arrangements for
establishing & permanent musoum of mineral and metallur.
gical products in connection with the Pennsylvania Museum
and School of Industrial Art, the collection to be placed In
one of the saloons of Memorial Hall. Many of the valuable
collections from foreign nations which have been exhibited
at the Centennial have beon presented to the Institute, and
smong them the following: The entire colloctive exhibit of
minerals displayed by the German Government, including
maps, drawings, statistics, ote,, presented by the Imperial
German Minister of Trade and Commerco, Siegorland col-
lective exhibit of iron ores, including the base of the Sple.
gel iron pyramid in Machinery Hall. Mr. A. Borsig's dis.
play, and the exhibit of the Luxembourg Mine and Saar-
briicken Furnace Company, both in Machinery Hall. The
entire exhibit of the Fagersta Iron and Steel Cowmpany, of
Sweden, including the valuable suite of test specimens by
Kirkaldy. The exhibits of Miller, Metcalf, & Parkins, Cre-
scent Steel Works, of Pittsburgh, Pa., and Cooper, Hewitt, &
Co., of New York city, Models of blast furnaces and hot
blast stoves, by Thomas Whitwell, Middlesbornugh, En.
gland. Rock Hill Coal and Iron Company's exhibit, ete.

CHINESE VASES,

Several boxes of antique Chinese vases from the private
collection of Hu Kwang Yung, Minister of Finance in Chi.
na, were received, on the 24 instant, in the Chinese Depart-
ment in the Main Building, The vases are extremely rare,
and are beautifully tinted in vermilion, ultramarine, blue,
and gold, and are regarded as some of the finest remnants of
the Eastern lost arts now extant. Thespecimens of cloisonné,
antique china, and bronzes are particularly beautiful.

THE CENTENNIAL AWARDS,

It is reported that the Centennial Commission has recon.
sidered its action, in causing all reports on awards to be
signed by the President and Director General, and has de-
cided to issue the papers with the judges’ signatures, as pre-
viously intended.

THE CLOSING OF THE EXPOSITION,

All arrangements for closing the Centennial are being
rapidly completed. The work of removiog goods must
begin on November 11, and be finished before December 31,
unless otherwise ordered bythe Director General. Goods
remaining without suthority after the specified time will be
removed by the authorities and sold to pay expenses, Most
of the railroad companies in the United States having offi.
cially announced that they would ‘‘ transport st regular
‘rates all articles intended for exhibition at the International
Exhibition of 1876, at Philadelphis,'as well as all other
articles forwarded by exhibitors for their own use, in con-
nection with the Exhibition, and would return unseld arti-
cles freo; exhibitors who expect to secure free return trans.
portation for their goods must apply for certificates at the
office of the Bureaun of Transportation, where proper blanks
for the purpose will be furnished. These certificates will
be issued to those exhibit>rs who have furnished to the
Chiefl of the Bureau of Transportation duplicate bills of la-d
ing or like evidence of being entitled to them."

There will be a general sale of all the buildings belonging
to the Centennial Board of Finance on Thursdsy, November
30, at 11 o'clock A. M. The list comprises the Main Build-
ing and Carriage Annexe,Agricultural Hall, with Wagon and
Pomological Annexes, the Art Annexe, Photographers' Ex-
hibition Building, Shoe und Leather Building, Judges' Hall,
Butter and Cheese Building, Guard Station Houses, and va-
rious other small buildings. Particulars of the sale will be
furnished in pamphlet form on application, ten days before
the appointed time.

New Invoestigations on thoe Spontancous Combustion
of Olly Refuse,

Mr, J. J. Coleman, of Glasgow, has recently transmitted
to the Soclétd Industrielle of Mulbouse, France, s memoir on
the spontaneous combustion of oily refuse and on the rela.
tive inflammability of the different oils employed for lubri.
onting purposes, He describes o series of experiments upon
fragments of cotton, linen, jute, and woolen waste, saturated
with oils of different natures, The materinls were placed
In a box of tin, having a double bottom in which steam on-
tered, so that the part which received the refuse could be
muaintained at & temporature of 180" Fah, A thermomoter
was insorted in the olly substance so that the variations of
tomporature oceurring therein could b noted,

The rosults obtained show, firet, that any vegoetable or anl.
mal oll inevitably takes fire aftor a fow hours, under the
above conditions. On employing cotton waate, the mass
burns quickly and with flamo, in contact with the ale. Woal
rofuse isslowly transformed Into a blaok earbonaceous mnss,
Hecond, the addition of mineral oll—known as lubricating
mineral oll=gerves to retard the spontansons combustion of
vegetnble or anlmal oll If mixed in small quantity. If a
lurge smount be added, Inflammation Is entirely provented,
The minoral oll used by Mr. Colemsn Is & vory dense pro.
duct (density 890), having groat viscoslty and smuittiog no in-
flammable vapors even in contact with an ignited body at
any polot below 338% Fah,, or In ather words remalning safe
at tomperatures at which mixtures of loss dense mineral olls
or colza ofl burn, The nddition of 40 por cent of mineral oll
issufficient to prevent spontancous combustion, Twenty por
cont doubles the time necessary to determine conditlons

favorable to the same. Spontanvous combustion ocours

most quickly when the cotton is soaked with its own weight
of oll.

The Messrs. Dollfus, who presented Mr. Coleman’s paper
to tho sbove named society, add the results of farther in
vostigations of thelr own. They nete the fact that access
of alr is Indispensable to the obtaining of a sufficient sleva-
tlon of temperature to determine combustion, and that it
was found necessary even to blow air into the hot box.
There is another advantage to be gained by mixing min-
oral oll with that of vegetable origin, in that the latter is
thereby prevented from resinifying, or thickening, on pro-
longed exposure to the sir. Mr. Coleman exposed in his
hot air bath, for s period of 48 hours, vessels containing
olive, colza, sesame, and cotton seed oils. The first thick-
ened, the second the same to a greater degree, the third sill
more, and the last yielded a semi-liquid, amber-colored mass.
The addition of 20 per cent of mineral oil caused all to re-
malin perfectly flaid. The author concludes that, for the
lubrication of machinery, as well as for the olling of textile
fibers, it is advantageous to employ & mixture containing as
much mineral oil as is possible while retaining the material
at the proper degree of viscosity. Colza and other oils em-
ployed for lubricating heavy machinery are greatly improved
by the addition of from 10 to 20 per cent of mineral oil, the
small viscosity of the former preventing s mixture of
greater proportions of the Istter. For spindles, on the con-
trary, it is better to use s larger amount of mineral oil,
making s mixture of about the viscosity of sperm oil.

— o

Professor Anthony’s Electric Light Experiments.

Professor Wm. A. Anthony, of the Physical Department,
Cornell University, sends us the following interesting ac-
count of his recent experiment, which we briefly noticed on
page 280, current volame, In that notice the lamp used for
comparison of light values was incorrectly designated as
the one used in the engine. Professor Anthony says:

**The following is a brief description of my experitgents:
To the electro-magnetic machine, which was driven by a
Brayton petroleam oil engine of five horse power, wires
were connected for conveying the electricity produced to &
room somse 300 feet distant, from which daylight could be
excluded, for photometric experiments. In this room, the
wires were connected with a Foucault regulator for the elec-
tric light, the light being produced by the passage of the
electric curve between two carbon points. The electric light
being too brilliant for direct comparison with the standard
candle, I took from my house a common coal oil lamp, hav-
ing a flat wick one inch wide. The electric light was found
to be equal to what would have been produced by 234 such
lamps. But 234 such lamps wou'd have consumed nearly 16
1bs. oil per hour, while the engine, whose power developed
the electric current, which in tura produced the electric
light, consumed but 84 1bs. oll in the same time. This fact
was stated in the psper giving the results of my experiments
merely as showing, in a striking manner, how very small a
proportion of the energy of combustion of the oil in the
common lamp is utilized as light.”

-t

Right of Passenger to a Soat,
In the case of Barnet Le Van sgainst the Pennsylvania
Railroad Company, in Court of Common Pleas No. 4, at
Philadelpbia last week, the facts are given us follows:
The plaintiff in November, 1868, purchased at Harrisburgh
a ticket from the defendants for passsge to Philadelphia,
the train on which he was to take passage being known as
the Cincinnati express. When the train reached the sta-
tion at Harrisburgh it consisted of but two passenger cars,
an ordinary car and a smoking car. The plaintiff asserts
that he was coustitutionally unable to ride in the smoking
car, and the other car was full. The plaintiff was afflicted
with a disease which made standing for any length of time
positively injurious to him, and, as some other cars were
added to the train at this place, he asked permission of the
brakesman, and was directed by him to enter one of them,
a sleeping car, where he found a seat. 'When the conductor
took up his ticket he demanded $1.50 extra for the privi.
lege of riding in the car, which plaintiff refused to pay,
alleging that his ticket entitled him to a seat, and that there
were no seats elsewhere on the train. The conductor
afterwards put plaintiff off the train about eight miles from
Linncaster, He walked into Laneaster, and in the long
waulk his disense, as he allegos, was aggravated to suoh an
oxtent that he has nover entirely recovered from the effects
of it, Lo Van's suit for damages has beon pending eight
yoars, On the trial the company’s vorsion of the affair was
that the conductor allowed the plalntiff to rewmsin in the
slooping car untll thore wore soats vacant in other parts of
tho train; that shortly afcer the train loft Middletown the
vonductor requested him to take one of these seats und he
refused, whoreupon the traln was stopped and ho was oject-
od.  Thero was no foree, the defendants elaimed, used on
the plaintiff except the more laying on of hands, so that he
should not seenn to assent to his boing put off the train. It
was the duty of the plainnff, His Honor said, to aceept the
sont offored in the ordinary car, I such had beon actually
offored him, and that the conflicting varsions of the affair
must be reconoiled by the jury. The jury, after a deliber-
ation of over two hours, returned & verdiot of $8,500 dam.
nges.—Chicago Railivay Review,
——t e —

I fu wald that the price of steel ralls, which has fallen
ono third within the last fow yoars, is now so low that the
business s really profitless, A movement Is on foot foran

sgrooment botweon the manufacturers for regulsting the
production and prices. Mo
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To Draw and Paint Magle Lantern Slides.

They are first prepared by having them cut the right size
in width and about ten inches in length (they can be bought
for & small sum at any glass warehouse); clean them, then
Iay your picture on a pad of blotting paper, and place your
glass over it; the blotting paper will serve as a bed, and the
glass will keep the picture in its place ready for tracing the
outline, which is done with a camel’s hair paint brush, using
ivory black, ground up in the best drying oil, made thin
with a little spirits of turpentine, The best outlines are
funny men and women, animals,birds,and grotesque figures,
gheets of characters, clowns, harlequins, ete. When done
i{n outline with the black, they are filled in with the trans.
parent colors,mixed up as the black: only use carmine, gam-
boge, Prussian blue (the more brilliant the colors, the better
effect they produce), the above being for red, crimson,
yellow,and blue, To form other transparent colors,mix car-
mine and Prussian blue for purple, and lavender, gamboge,
and Prassian blue for all the shades of green,using for light
green more gamboge. Carmine and gamboge make & fine
orange color, and for brown shades mix a little ivory black
with carmine or lake, with a little gamboge to temper it.
Many other tints are made by mixing the primitive colors
first named—red, blue, and yellow—by using less of one
color with another; and if at any time the colors are too
thick, thin with turpentine; it works more easily when not
too thick and is more transparent.

When all the colors are finished, mix a nice thin black,
and fill in carefully all the ground of the glass round the
edges of the figures with the black, leaving no part of the
glass slide plain. These slides should be made very well;
and to take better care of them,have them put in small wooden
frames, with a tongue at one end to move them in the lan-
tern withont the finger touching the glass part. Many beau-
tiful designs can be copied from a kaleidoscope, which,
when copied and painted on slides, are very beautiful, and
show the colors to advantage. Drawing and painting slides
is an instructive amusement, and worthy the attention of all
persons connected with youth, as it gives them original
jdeas for combining colors, and thus can be brought into use
for many pretty designs in a pleasing manner.

The Kahnweller Cotton Seed Huller.

Some time ago, we published an engraving of what we
considered at the time a very excellent machine for hulling
cotton seed, the invention of Mr. David Kahnweiler, of this
city. Attracted by the publication, an order was given for
one of the machines by a gentleman from near Newbern, N.
C. A few days ago, the machine was set in operation; and
according to the Newbernian, a newspaper published in
Newbern, “‘ the cotton-seed huller was quite a curiosity; it
did the work finely and thoroughly, the kernels being taken
from the hulls and separated from the chaff, which opera-
tion prepares the seed for feeding to stock, while the hulls
can be utilized for stock bedding. Ope tun of the cotton
seed will furnish 1,000 1bs., or about 20 bushels, of kernels
which are said to be better for food for mules, horses, cat-
tle, hogs, and sheep than an equal weight of corn. If this
is correct, it will enable the South to feed an unlimited
amount of stock, and to raise her own mules and provisions,
and literally to eat cotton.”

bl

A CORRESPONDENT, Mr. H. McMurtrie, of Boston, Maass,,
informs us that the Russian system of technical education,
recently described by us, has already been adopted by the
Massachusetts Institute of Technology, and will soon be in
full operation.

NEW BOOKS AND PUBLICATIONS,
Tne Learner MANUPACTURE IN THE UNITED BTATES, By Jnok-
son 8. Schultz. Illusuated. New York clty: Ofics of the
Bhoe and Leather Reporter,

The suthor of this work already possesses & worldwide roputation as one
of the most enterprising and Intelligent as well an one of the largest manu-
facturers In the American leather trade. The serfes of articles, reprinted
from the }Shoe and Leather Reporter, which compose this volume, could
therefore have bheen written by no higher suthority, certalnly by none
whose opinfons and advice will 1 greater reapect. While the whole
book Is eminently practical and 1s intended for practical use, It defends no
preferred theories, nor enforces any especial viows, On the contrary, it
presents the merita and demeorits of known systems and methods of leather
making ** as thelr advocates would state them,'* leaving all to the candld
comparison of Intelligent men; aod this done, the autnor suggoesta his
preference, warnnted by hisown experience, Mr, Schultz, besldes, acoom-
plishies the difficult sk of writing a technleal book without technivalition;
and he does it sadmirably, for the genoral reader, knowling lttle or nothing
of tanning, can read the work through with Interost, and obtain a vast
amount of really useful Information. The seloction and classification of
hides (s explained In the first chapter, the noxt takes up the sweating, then
Hming, then fealiing and trimming; then follows proparing the bark, and
20 0n through all the various topies, Including construction of tannerfes,
cost of tanning, utilization of refuse, tanning processes, and Anally & valu-
able report on the burning of tan in furnacos—on which subjoet he pos-
posses more knowledge than he communicates—closes the volume, A num-
ber of excellent {llustrations are provided, and a portralt of the author
constitutes the frontisplece,

zmnf Agmn:irévu and Soreign Patents,

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED WINDMILL,

Andrew J. Ball, Mount YVernon, Ohlo.~This invention relatos wo
cortaln improvements in windmills, deslgned to rendor the vanos
of the same sutomatieally adjustable, togothor and as a whole, In
their position 1o tho wind 50 as to diminish tholr arces of rosise-
ance o proportion to the strength or force of the wind, and thus
equatize (ts power. Tho Invention consists mainly In the arrmngo-
meoent of an osciliating tafl blade with a supplomental fall anda
deflector biade, which together effect tho desired result in a por-
fect and sensitive manner.,

IMPROVED RATOHET WRENCH.
Robert R, Wilson, New Orleaos, La.~This invention contoms
plates the saving of time and labor in putting on or taking off

Srientific dmervican,

nuts from a bolt or axle where thoy are Innocessible to the ordi-
pary wrench, The invention conslsts of n compound wrenoh, pro-
vided with a revolving part having sevornl nut sookets or nut hold-
ers of different sizes, It Is made to turn in either direction with
the handle by means of a two-armed pawl lover held by a spring
pin. One of the nut holders or sockets s open or out out at the
oorners, to adapt it to turn nuts one or more of whose sldes mny
be clogo to same obstacle.

IMPROVED PAPER PULP ENGINE,

John 8. Warren, Cumberland Mills, Me,—In using the machine
for beating and grinding, tho onse s filled or charged through an
opening In the soceen, and powoer s applied to glve n rotary mo-
tion to the cone and tube and thelr attached knives, This revolu-
tion of said parts engendors o contrifugal force, which causes the
pulp to flow up through the space botwoeen the tubes and cones,
the knives operating upon It during its passage. The pulp, as it is
thrown out, passes down the sldes of the case and establishes o cir-
oulty thus becoming thoroughly intermingled.

IMPROVED WATER METER.

Sebastian Plymale, Portland, Oregon, assignor to himself and
Thomas Hutten, of sgame place.—~This is 80 constructed as not to
become choked by sediment or other impurities passing in through
the supply pipe.  Inthe ease I8 placed a tank, which Is divided in-
to two equal compartments, and balanced upon pivots, When
the said tank is tilted, the head of a valve stem strikes upon a stop
attached to the bottom of the case to allow the water in said
compartment to flow out. When the tank is tilted, the water flows
into the upper compartment of said tank until that compartment
overbalances the other and reverses the tank. This opens the valve
of the full compartment, and allows the water contained in it to
flow out,while the other compartment receives water. By this
construction, exactly the same quantity of water must flow into
each compartment each time to tilt it, and, by registering the
number of times the tank tilts, the exact amount of water that
has passed through the meter is ascertained.

IMPROVED GEAR PLANER.

Andrew Hannuer, Covington, Ky.—This machine has a radius
bar upon which slides a tool rest, provided with two tool holders
capable of moving vertically in opposite directions. One travels
with the radius bar as it is guided by a form or templet, and the
other moves oppositely, receiving its motion through a lever and
connecting rod from the tool rest. It also consists in an arrange-
ment of a crank and slotted lever driven by gearing, and connec-
ted with the tool rest by a connecting rod. It further consists in
the arrangement of the pivotand feeding apparatus for the radius
bar. The object of the invention is to accurately plane both sides
of the teeth of cast gear wheels at one operation, thereby saving
the expense of handwork or of doing it with ordinary planes or
sharpers.

IMPROVED ORE CONCENTRATOR.

Francis E. Mils, Virginia City, Nev.—Thig invention consists
first, in arranging inclined tables in vertical series, like shelves.
one over another, all held in one frame, and sloping in the same
direction, but with yarying degrees of inclination. The purposes
are to enable a concentrator of large working capacity to be
constructed at small cost, occupying small ground space, be
easily housed and operated in cold weather, and be quickly swept
atone operation; also, to insure a proper and easy classification of
the sands as thoy flow upon the respective tables, and thus secure
a larger percentage of the ore; secondly, connecting with such
vertical arrangement of tables a classifying head box, by means of
which the sands naturally grade themselves as they flow out up-
on the different tables, the coarsest and heaviest flowing over the
bottom tables,the finest and lightest over the top table, and grains
of intermediate grades of fineness over the intermediate tables,
the inclination of each table, respectively, and the volume of cur-
rent, being adapted to the grade of sand it carries; thirdly, in
employing on all stationary tables a traveling water broom,which,
conslsting of a perforated pipe, extending across the tables and
fed with clean water under pressure, is made to traverse the
length of the table, close to thesurface, and sweep off the deposit
in {ts progress by jets through the perforations.

IMPROVED BAFETY WHIFFLETREE HOOK.

Adam A. Wise, Belle'Plaine, Iowa.—This invention consists in
securing a trace to a whiflietree hook so that all liability of escape
under any contingency is effectually removed, by making the end
hook In two sections, each {n the shape of a hook, but having the
bend In opposite directions so that one may overlap the other,
form an encloged space for the ring or loop of the trace, and
be nllowed to rise In order to admit sald loop or ring.

NEW HOUSEHOLD INVENTIONS,

IMPROVED LAMP OHIMNEY CLEANER.

Dantel T, Frecee, North Amherst, O.—This consists in the ar-
rungement of two flat bow springs secured to a handle, the bow of
the springs being adjustable by u screw at the end of the handle,
and nlso by a coll spring which permits the bow springs to yield
more or less for chimneys of different sizes. The flat springs are
covored with tufts of yarn,

IMPROVED BTOVE PIPE JOINT.

Hobert Mainer, Orilla, Ont., Canada, assignor to himself and
Charles MoInnes, of sumo plaee,~This invention consists of rivets
at tho end of one stoyepipe entering into slits of the other stove
pipe end, and being locked by pivoted fustening hooks of the
Ame,

IMPIROVED WASHING MACHINE.

Colling Fitch, Garnetaville, Ky.—As the rubber ls moved back
and forth upon the clothes interposed botween It and a hurdle, by
opernting a lever the linges of the arms attached thereto enable
the rubber to adjust {tself according to the amount of clothes be-
Ing washed.

NEW AGRICULTURAL INVENTIONS,

IMPROVED CIHURN,

James M. Roberts, Bast Monroe, O.—This churn has no motal
parts to stain or otherwise affect the milk or butter, and I8 50 con-
structed that it may be readily ropaired at home without Its being
necessary to take it to n foundery or blaokamith shop, Moans are
provided to give an osolliating motion to the dasher,whioh throws
the milk toward the centor of the churn and gathors the buttor;
und the cover and Its attachments may bo roadily remoyed to give
noooss to tho Interior of the churn body.

IMPHOVED ROTARY CHURN,

John R, Bennott, Nunda, N, Y., assignor to Jamoes A, Duryea,of
snme place.~This oburn is provided with dashers that revolve in
apposite direations; and thore s & combination of a floating dasbor
with a foathered shaft in such a manner that while the dasher
flonts on the surfaoce of the oream it s carried around by the sald
shift. The advantage clalmed 1y that the oream i confined by the
flonting dasher, so that (t s more thoroughly soted upon by the
wings of the dushers, producing an Increased quantity of butter

In nshorter time than whon the ordinary dasher is usod.
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IMIFROVED ROTARY CHURN,
Andrew M. Mortimer, Snlt Lake City, Utah Ter.—By sultable
construction ns a shnft nnd plates revolve, beaters are vibratod lr;
throw the milk Into ngitation, nnd the currents thus formed are
broken up by the rovolving ana stationary burg,throwing the milk
Into violent agltation, nnd bringing the buttor in nvery short
time. By withdrawing tho shaft tho entire opernting mechanism
can be lifted out of the box for convenlence in clcnnlnuth.e churn,

IMPROVED IHAY LOADER,

Thomas Ellfott, Poterborough, Ontario, Canadn.—The hay 18 elo-
vated by endless belts. The novel feature in the device relates to
means whereby the rako teoth muy be conveniently adjusted
closer to or farther from the ground, as desired.

IMPROVED AGRICULTURAL BTEAMER.

Rullfr W. Ruliftson, Stamford, N. Y.—This consists in n fire box
made of gheet fron, open at top and bottom, provided with a door
adraft opening, a pipoe collnr, and crossburs, to nssist in support-
Ing the cooking vessel. Sald vessel (s nlso made of sheet iron, and
has a flat bottom to rest und fit upon the upper edge of the fire
box nnd upon the oross bars, Upon the bottom of the vessel {8 a
ruck to support the false bottom, which ia perforated with numer-
ous holes to allow the steam to puss through, The rack and per-
forated false bottom support tho grain or vogotables above the
water, and prevent any possibility of tholr burning upon the bot-
tom of the vessel; and thoy also prevent any dirt that may be upon
the vfgemmos to pass through nnd sertle upon the bottom of the
vessel. '

s SHNO RS
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NEW WOODWORKING AND HOUSE AND CARRIA
BUILDING INVENTIONS, o

IMPROVED AXLE BET AND GAGK,

William C, Carlton, Boise City, Idnho Ter.—This I8 un improved
instrument for setting and laying off nxles, nnd getting the gather
and dish of wheels. In applying tho Instrument to use, it s placed
upon the axle, and right hand or double clamps are adjusted to
the shoulder and end of the right hand spindle, and the left hand
or gingle clamp is adjusted to the shoulder of the left, hand spin-
dle. To obtain the dish of the wheel, the Instrument I8 placed
across the wheel close to the hub, with the inner prongs of the
double clamps against the tread of the tire. A sliding rule s
moved to the center of the hub, and is secured with o serew, thus
getting the half diameter of the wheel. The Instrument, after
having been set and an axle made to conform to it, will bring the
wheel on & plumb spoke.
IMPROVED CHIMNEY.

Mercy C. Halsted, St. Louis, Mo.—The smoke is conveyed upward
from the furnace at the cellar of the building, between the inner
surface of an exterior cylinder and the outer surface of the Inte-
rior cylinder, by a spiral flue. The interior cylinder is divided by
a vertical partition wall into two passages, of which the larger one
is designed for supplying fresh heated air to, and the other for car-
rying off the effete air from, the apartments.

IMPROVED VENTILATOR.
William H. Maxfield, Maysville, Harlan P. O., Ind. —The boxfits
in a collar, which is set in a hole in the ceiling or wall. From the
box a pipe leads to the chimney flue; and in the lower part of the
box is a grate formed of two sets of parallel siots, placed the one
above the other, and so arranged that the upper set may be slid
over the spaces between the bars of the lower set, to close, or par-
tinlly close, the said spaces. The upper set s moved by a lever,

IMPROVED COMBINED CHIMNEY TOF AND VENTILATOR.

Joseph Harmon, Decorab, Iowa.—This conslsts of a ventilating
tube that surrounds the chimney, and is enlarged at the chimney
top, the enlarged part being connected by draft apertures at the
bottom of the enlarged part, and at the sides of the base with the
outer air, to draw the afr drawn up toand out at the exit openings
of the top cap plece.,

NEW TEXTILE MACHINERY.

IMPROVED FRINGE-TWISTING MACHINE.

Samuel Mortimer, West Troy, N. Y.—The object of this invention
is to improve the mechanical construction of the machine for
twisting fringes. There are six novel devices introduced, the na-
ture of which cannot be explained without drawings. Theinven-
tion consists in sockets attached to the guide rods to receive the
stems of the shells; in a spring with the jointed upper twisting
finger; and in the spira! spring with the shaft thatcarries the lower
twisting finger. A toothed roller and {ts spiral springs are com-
bined with the front bar of the carriage; and there isa combina~-
tion of the spiral springs with the fingers of the inner shell.

G-

NEW MISCELLANEOUS INVENTIONS,

IMPROVED GROCER'S SAMPLE CASE.

Huns A, Winden, Clermont, Iowa.—This trinngular case is pro-
vided with an nccurately fitting blook of corresponding form.
Said blook rests on spiral springs which keep the cross partitions,
nserted in the face of the block, in contact with the under side of
tho gliss cover of the case, and thus prevent the samples from be-
coming mixed or wasted,

IMPROVED MASONIC DADGE.

Jamos McCoy, Ypsilanti, Mioh,—This consists of a masontc badge
{n whioh tho legs of the compnsses are pivoted to be carried
above or bolow the squarc. There I8 a spring-noting pin, that
ulldes by & thumb picce in gulde projections at the back, to bo
readily attached to the coat,

IMPROVED PIANOFORTE ACTION.

Martin O. Knabe, Philadelpbia, Pa.~This isan fmproved devioo
for withdrawling the check from the butt nose, to allow tho ham-
mer to drop quickly and frecly from the string aftor striking n
blow. It may be adjusted to withdraw the ohock at any desirod
point.

!
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IMPROVED PASSENGER REGISTER,

Willlam Mohan, Hoboken, N. J., assignor to himsolf, Hozekinh
Dutts, and Jobn Egun, of samo place.~Thix consists in tho ar-
rangement of n cam and friotion roller with n turnstilo aod movi-
bl platform, so constructed that the porson passing tho turnstilo
must stop upon tho movablo platform, by the motion of whioh,
undor control of the cam, the apparatus s made to registor once,
and cannot be made to do more or less,

IMPROVED BIREAST STRAPF FENDER,

John €. Look, Bremen, O.~This conslsts of a wearing plate for
the broast strap of o harnoss, mado In two parts, hinged togother,
On ono part is & braco for tho jolnt and support for the neck yoke
strap, and on the other forks to throw out the nook yoke ring, so
that the latter 18 looked in the fendor whon tho strap is ln posi-
ton, When it 18 disconnected the ring i unlocked and thrown
out by flexing of the plato on the joint. The fender I attached to
ho straps by loops, through which steaps aro pussod, (=4




NoVEMBER 18, 1876.]

Buginess and Vergonal,

The Charge for Tnsertion under this head & One Dol-
!@‘;‘;W Jor u&bnwn the Nottee er-
ol e horoed, s

For Sale—State Rights of
Hopplea; solls on ﬂnlt‘.h Auml: ':ﬂ?‘..'&ﬂ?'ﬁ.ﬁ?.?ﬁ
ote., J, ¥, Riosgraf, oaro of Dox 778, New York olty.

oultural Imploments and Industrial M -
ery for Export and Domestic Use. n.ll.wnam...o:.lg.

500 Maohines, now and 20d hand, at low prices.
Seo page &4, for particalars, §, C. ndﬁ.uu & 0o, Man-
chestor, N, 11,
For Salo—An 18 tun i
20 11, bhod, triple mﬂn%n
Havorhiil 8t,, Doston, Mass,
Hook on Making and Working Battorios, Blootro-
ml.t'lnln.to.guu. T, Ray, gol 04, xpﬁnon.nm.
Lansdoll's Pat.Stoam Syphons—Lansdoll & Leng's
h'v.:l.u:‘M Valve, Long & Ogden, 212 Peart 8, N, Y,
o—Patent Right (17 ~A Maohi
for trimming Clgarettes, A“m’:'::;pu o uontn:
Bro's, 3 Beokman Streot, Now York,

To Clean Boller Tubes— Uso National Stoel Tube
Cleanor,temperod and strong, Chalmers Spence Co,,N. Y.

0 Lt ho, 74 ft swing
L. Holt Machine Co,, 5

For Salo~Two first class Housohold Articles, by
Htate or Countlos, Address Duke & James, Lancaster, s,

Valves for Pipe Wells and Foot Valves, Alw!
hold eharge In sand. Neverout of order. One lnuh.ux
T, Magulro, Port Jorvis, N, ¥,

Baxtor's Adjustable Wrenoh rico groatl
reduced, Groene, Twood & Co,, 18 I?:;l‘:’luco. N.Y. %
Muchine Shop to Let—the wholo or
first  olass—onpacity, 4 men—noar Boston,

M, B., 101 MUK St,, Boston, Mass,

Tho Cabinet Machine—A Complote Wood Work-
er. M, R, Conway, 222 W, 24 5t., Cineinnati, Ohlo,

Wanted—Rolinble man, with small capital, to
take one half Interest In & good, practieal, valuable pat-
ent, Investmont will be safe and profitablo. Addreas
A. K, Blake, Mendota, 1inols,

For SBalo-Gearod Bofler Plate Rollers, rollers
wrought tron 6 ft, 2in, long, 8% In, diam., has rolled
In, plates 4% ft, wide. G, Hardle, &2 Chureh St., Al-
bany, N, ¥

The Gatling Gun recolved the only medal and
award given for machine guns at the Centennlal KExhibi-
ton, Forinformation regarding this gun, sddross Gat-
lUng Gun Co,, Hartford, Conn., U, 8, A,

500 Machines, new and 20d hand, at low prices.
Soe page 33, for particulars, 8. C. Forsalth & Co., Man-
chostor, N. H,

Latost and Best Books on Steam Enginecering.
Send stamp for catalogue. F. Keppy, Bridgeport, Conn.

D. Frisble & Co. manufacture the Friction Pul-
oy—Captaln—best In the World, Neow Haven, Conn,

Patent Scroll nnd Band S8aws, bost and cheapest
nuse. Cordesman, Egan & Co., Cinolnnati, Ohlo.

Chester Steel Castings Co, muke castings twice
88 Atrong sa malleable fron castings st about the same
price. Sce thelr advertisement, page 533,

The best Sewing Machine in the world—Makes
the Lock Stitch, the Chaln Stitch, and Embroldery Stitch
rom two whole Spools, Agents wanted everywhere.
G, L. Du Laney & Co., T Brosdway, New York Olty.
Town and Village Hand Firo Bogines, with hose
carriage and Octings, only $350. Send for cuts and full
information. 8. C, Forsalth & Co,, Manchester, N, H.
Journal of Microscopy—For Amntours, Plain,
practical, rellable, 50 centa per year, Speclmons froe.
Address Box %5, New York,

For Sale—Shop Rights to every Tool Builder and

s
Addross

manufacturer for Bean's Patent Friction Pulley Coun-

tersbaft. D. Frisbie & Co., New Haven,Conn,

For Sale, Cheap—Centennial Shafting—In Ma-
hinery Hall: 8 plete Unes, each &4 11, long; 1 Une
In Machlne Shop,

162 fe. In Pomp Annex, 1 line 101 ft,
1 lne 112 fe,
2 Driving Counter lines. All Cold Rolled. For full
wpecifieations and price, apply to Jones & Laughlins,
Pittaburgh, Pa,

Superior Lace Leather, all 81208, Cheap. Hooks
and Jouplings for fat and round Delts, Send for eata.
logue, . W. Arny. 148 North 4d 8t., Philadelphis, Pa,

Mugic Lanterns, Stercopticons, for Parlor En-

tortalnmonts and Public Exhibitions. Fays woell on
sall capital. 74 Page Catalogue froe, Contennim Medal
und Diploms awarded. McAllister, 40 Nussau 8L, N. Y.
Nolscloss Exhaust Nozzles for Exhaust Pipe
and Pop Valves, T, Shaw, 915 Kldge Av,, bils,, Pa,

Fire Hose,Rubber Lined Linen, also Cotton,finest
quality. Eureka Fire Hose Co., 14 Barclay 8¢, New York,

Walrus Leather, Emory, Croous and Composi-
tion for polishing Metals, Groene, Tweed & Co., 18
Fark Place, Now York.

Bhingle, Houding and Btave Muchine, 8oe ad-
yortisement of Trovor & Co., Lockport, N. ¥

The Sclentific Amerioan Bupplement—Any de-
#irod beok number can be had for 10 conta, st this otllos,

or altmost sy nows store,

o0 new and second hand machines ut low prices,
tully described 1o printed lsts, Send stamp, statlng Just
what you want, ¥, C, Yorsaith & Co,, Manchester N I,

To stop leaks In bollor tubes, use Quinn‘s Pat-
wnt Ferrules, Address 5, M, Co 8o, Noewmarkot, N. H.

Water, Gus, und Steam Plpe, Wrought Iron,
Bond for pricos. Balley, Farroll & Co,, Piitaburgh, Fa.

For Bolid Wrought-fron Beams, oto,, seo adver-
tisemont, Addross Unlon Lron Mills  Pittaburgh, Pa.
for lithograph, &o,

Solld Bmory Vuloanite Whools—~The Solld Orlg-
1ol Kmery Wheel—othar kinds mitations and infarior.
Caution.—Our name s stamped in full on sl our bost
Standard Belting, Fscking, and Moso. Buy that ounly.
Tho best 1s the chespest. New York Delting aud Puok~
g Company, ¥ and 38 Park How, Now York.

M. Shaw, Manufacturer of Insulated Wire for
galvanic and telegraph purposes, &c, 29 W. M b, N Y.

¥, O, Beach & Co., makors of tho Tom Thumb
Telograph and other eloctrical wacliines, have removed
1o 80 Water Btreot, Now York,

Hyatt & Co.'s Varnishos and Japuns, ns Lo price,

colar, purity, snd durability, wraohonpor by comparison
Lhan sny othurs extant, WO Grand st (N Y, Faotory, Now-
wrk, N.J, Bend for clroular and desoriptive prico Hat,

& Foot Promos & all Fruit-osn Tools. For-
'l::::'wn.. Bridgoton, N.J. & C. ¥, Mohy, Hall,Cont'],
Yor Bolid Bmery Whoeols and Maolinery, send W
e Unton Stone Co., Boston, Mass,, for clroular.
¥or bost Presses, Dies, aod Fruit Oan Tools, Bliss
& Williawus, cor. of Flymooth and Jay, Brookiyn, N. Y.

In Agricultural Hall, 4 lines, each 152 ft.;

Scientific

The “Abbe" Bolt Forging Machines and the
S Palmer'’ Fower Hammers a speclalty. Nond for re-
duced price sta 8,0, Forsalth & Co., Manchester, N, 11,
Bteel Castings, from one Ib. to five thoumnd ba.
[nvaluable for strongth wnd durability. Clroulars freo.
Pittaburgh Bteol Casting Co., Pittaburgh, Pa,
naydnullo Prossos and Ju new and seoond
nand. Lathos and Machinery for Poltahing and Bufing
wotals, K. Lyon, 470 Grand Street, New York,
Dinmond Toous—J. Dickinson, 64 Nassau BL,N. Y.
Slido Rost for 88 to fit any lathe, G
Wightman, 23 Cornbill, Boston, {Iun BRasy. 8
“Dead Stroke" Power Hammers—rocon t-
Iy tmproved, incresaing cost over 10 per cont. uP{!g?n-
Aucod over 2 per cent, Huall & Belden Co., Danbyry, Gt

American,

torn has been filled and emptiod; and having
agnin beon filled with rain water, it Is not conve-
nient to empty It again, A, The cement lining
of the olstern bug evidently been nllowed a sufll-
olont longth of time In which to set and dry per-
foctly; tho result s that the witer has dissolyed
out u consldermble quantity of the lime. Tho
groator part of the lime may be removed as sul-
phato by tho addition of a caloulated quantity of
nlum (sulphnte of aluming and potash), Tako o
nllon of the water In question and add to It »
strong aqueous solution of wlum, of n known
strongth, In varying quantities, until the precise
quantity of the reagent nocessary has boen de-

AT G

G. B, P. will find a deseription of u cheap
galvanio battery on p. 234, vol. 34.—J. M., will find
agood reoipe for shoe blacking on p. 27, vol. 34,
—H. L. G.will ind directions for coloring gold
on p. 43, vol. 30.—C, H. will find a recipe for a de-
pilatory on p. 186, vol. 34.—J. R. C. will find some-
thing on moles In the skin on p. 347, vol. 32,—-W,
8. will find direotions for straightening wire on
p. 200, vol. 84.—L, R. P. will find agood recipe for
muellagoe for labels on p. 202, vol. dl.—H. R, E,
will find directions for making printing Inks on
P. 208, vol, 31, A cheap battery is desoriboed on p.
234, vol. 84.—A. A, A, will find a rocipe for a co-
ment for fastening glass to brass on p. 117, vol.
&2.—H. N. H. should varnish his brass with the
proparation desceribed on p. 310, vol. 85, for silver.
—H. E. N. will find directions for making an in-
cubator on p. 278, vol. 33.—F. W, M. will find di.
rections for gulvanizing fron on p. 848, vol. 81.—FP.
will find an answer to his query as to speed of
navy cutters on p. 251, vol. 35.—R. T, M. will find
an explanation of his wagon wheel difficulty on
p. 208, vol. 81.—E. H. will find & formula for the
width of belting on p. 244, vol. 34.—A. B, C. will
find an explanation of the transmission of vocal
sounds by cleotrle wires on p. 827, vol. 33.—E. B.
will find an article on taking the kinks out of
sawson p. 11, vol. 8.—J. H. will find directions
for lacquer or bronze on cast iron on p. 11, vol. 83
For japanning cast {ron, see p.122 vol. 27.—D. &
D. will find directions for enameling leather on
p. 122, vol.21.—M S,F.G,J.A.T,C. AJ.C.C,
G. A.C,, and others who ask us to recommend
books on Industrial and scientific subjects, should
address the booksellers who advertise in our col-
umns, all of whom are trustworthy firms, for cat-
alogues. )
(1) A. E. H. says: I send you by this
mail a pleco of copper tube taken from a coll
used for cooling brine. You will notice that there
has been a chemical action which destroys the
copper, but this on'y occurs when it Is threaded,
or close to the threads. What s it that produces
this action? The coll was put together with
plumbago and ofl as a lubricant. A. It seems
very probable that the corrosion was caused by
the galvanio action set up between the copper
and carbon (graphite) in contact with molsture
and the fatty acidsin the lubricant. The salt wa-
ter is in no way accountable for the corrosion.

(2) W. H. A. says: Please give me the th
ory, causes, and circumstances attending the un
dertow on thesea const A, The following state-.
ment, from Maury's “Physical Geography of the
Sea,” may be of Interest in this connection :
“Suppose the case of a long trough, opening into
a vat of ofl, with a partition to keep the oll from
running into the trough. Now suppose the trough
to be filled up with wine on one side of the par-
tition to the level of the ofl on the other. The
oll 18 fntroduced to represent the lighter water
as It onters olthor of theso seas from the ocean,
and the wine the samo water aftor it has lost
gome of ita freshnoss by ovaporation, and there-
fore hus become salter und heavior,  Now sup-
pose the partition to be ralsed, what would take
place ¥ Why, the ol would run in as an upper
current, overflowing the wine, and the wine
would run out as an under current.'

(8) J. 0.G. says: You state under the head-
ing of “ English Fire Engines” that the engine
lifted tho water 82 feot in a perpondioular line.
Is it possiblo for s fire ongine, with Its many
joints and {mperfections, to ralso & column of
water 82 foot without the Intorvention of a foot
yvalve In the suotion? A, From all that nppoars
in tho statoment, we should say that the englne
Just lifted the water slowly, which would be
quite possible, with u very soouratoly construot-
od pump.

(4) G. A. A.says: I am building a steam
chimnoy 90 foot high with 6 foot base, with a
round fluo 2 feot across Inside ; should this flue
run to the top of chimooey or not, to got botter
denft? A, To tho top, na we understand you,

1. Fora lHghtning rod, will common gus pipes
do? A, It will bo botter to mako the rod of o
slngle ploce of motal, with u coppor Hp added,
2. In It nocessary in connooting lghtning rods
with olty wator pipos to conneot underground,
or cun I oonneot (¢ with & elght und loft coupling
abovo the ground, say fnslde thoshop ¥ A, Tt s
bettor to conneot it underground,

1 intend to resot my boller, whioh s a5 horse
power tubular, horfzontal. My prinoipal fuel is
wot tan. How shall I sot the bollor to get bost
results 7 A, Soo p, 59, vol. .

(5) 0.7, B, naks: How muny cuble feet of
witer por minuto willn oast lron plpo 18 feot long
of 0 inohes bovo dischirge, If lnid horlzontally,
roecolving 1 supply undor 12 Inohos hoad mod dis
oharglog into open air? A, About seventooen, (f
the Interior of the pipe I smooth,

(0) V. nskn: Can the water in a newly ce
monted olstern of 4,000 gallons, whioh Is strongly
tmprognated with Hme, be made At for drinking,
cooking, and washing with by the use of wlum ?
If 80, what quantity should bo used ¥ The ol

ter This quantity, multiplied by the num=
bor of gallons contuined In thoe clstern, will be
the total amount roquired. This Is ono of the
best mothods thit onn bo employed {n such oases;
but it I8 somewhat objeotionable where the water
I8 to bo employed for cooking and drinking pur-
Posos, a8 It loaves In solution In the water n nota-
ble quantity of the soluble sulphate of potash.
Thore aro muny othor mothods by which the
ltme might be romoved from the water; but
owing to the polsonous charmoter of the reagonts
or the impracticabllity of thelr appleation In
your case, thoy are out of the question. Where
the water I8 to bo used only for washing pur-
poses, perhaps the cheapest plan would be 1o pre-
cipitate the ime by the addition of a solution of
common soap. This answors the queries of sev-
eral other correspondonts.

(7) J. P. M. asks: Will mercury evaporate-
when heat Isapplicd? How long will it last un-
der a constant heat of 14*? A, Mercury is vola-
tile under the tempernture m d, and will
ovaporate, but not very rapidly.

(8) J. W.B. saya: Please give the chemical
analysis of quinine. A, The sulphate of quinine
[CHHNO)SO 414 (H,0)] 18 the medicinal pro-
paration commonly called quinine. The vegeta-
ble alkali quinia Is obtained from the yellow bark
(cinchona eordifolia), in which it occurs mixed
with cinchons, and combined with quinio and
quinotannic nclds,

(9) T. M. asks: 1. How many cubic feet of
carbonic acid gas can bo obtained from 1 Ib, of
marble dust? A. About five. 2. What amount
of ncid perlb. s noeded ? A, About 3 Ib. This
{s the calculated amount ; it will require some-
thing more than this in practice.

(10) J. D. says: Please give me a recipe for
filling the graln of sole or other heavy leather,
and making it firm and stiff so that it will resist

and dampness, which will not rot or de-
stroy the durability of the leather 7 A. We under
stand that very good results have been obtalned in
similar cases by tho use of carbolic acid, but can-
not furnish you with the details of the prooess.
It is necessary 10 have the leather very dry, and
to force the acld into the pores by hydraulic
pressure.

(11) J. H. N. asks: Does everything that
existson the face of the carth contain poison?
A. Every known substance, If taken in excessive
quantity, will prove destructive to human life.

(12) W. S. D. says: 1. I have a keel boas
11 feet 2 inches long, 8 feet 2 Inches wide. She
draws 18 Inches whoo loaded. 1 have an engine,
wnverted cylinder style, with link motion, Cyl-
inder is 234 inches In diamoter with 4 inches stroke;
the engine welghs 100 1bs. without wheel. Is the
engine (with boller In proportion) too large for
the boat? Would it do to build & boller a lttle
too small, say 10 x 3 inches, and run the engine
withal§ or 3§ cut off 7 What should be the dlam-
eterand bight of fire box, und the size and num-
ber of tubes for upright boller of thatsize? A,
Build a boller large enough to supply the engine.
You can use tubos 1% or 2 inches in diameter, 2.
What should be the dlameter and pitch of pro-
peller? A. It may be 15 lnches in dismeter, and
have 2 to 214 feer pltob.

(18) T.J. G mays: In a book of instruction
on shooting the following rule is lald down:
“Whon the sun shines from the lefr, it will -
minate the right side of the back sight and the
loft sido of the foro sight; and when these two
points are aligned on the target, it will cause the
ball to go to the right of the mark, and vice porsa,*™
Now I maintain the very opposite, that is, that
the ball will go to the right in this case. Who In
right? A, As tho sights on a ritle are usually ar-
ranged, wo do not see how the statement in the
book will hold good.

(14) J. H. D. asks. What substance, sulta.
blo for n traveller's pookoet, will, by burning, bost
disinfeot tho alr of & room? A, The vapor of
burning sulphur (sulphurous seld) s one of tae
best of disinfootants, but has the disadvantagoe of
a very pungent odor, and In any considerable
quantity s irrespirable,.  Chlorine or bromine wa-
tor, ohloride of Hme (hypochlorite of Hime), oar-
bollo neld, oto, are vory powerful disinfeotants,
#0 that & small quantity only will be roquisite.
Huoh o quantity may bo oarrled In the pookot,
Those will not burn, but nn ethereal solution of
bromine probably will,

(16) E, 1, sska: 1. In spoaking of comont
to bo used In making conorete bulldings, do you
moan ordinary water llme, or some of the m-
ported comoents, sioh as Portland, ete.? A, Ro-
sondale and ke comonts of this country make
vory good conerete,  Portland comeat makes u
vory superior eonorote, %, Thore are conerete
bulldings In this viclnity, the mortar of which iy
composod of sand and grave!l mixed with guiok«
Hmo only; would suoh budldings bo durable? A,
Walls of oonerete In whioh common Hme I8 the
only binding Ingrediont eannot be depended up.
on for a pormanent carcer in this climate, &
Would conerote muke w good bullding for a shop
in which te run woodworking machinery, or
would tho Jar have s tendency to crumble the
walls? A, Whon properly construoted and time

given them to harden, there is no reason why
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they sbould not answer well. 4. How thick
ought the walls to be for a bullding 3 x 40 fout,
16 or 18 feet high? A. Buch a bullding would re-
quire nglrder through the center If two stories
in hight, and the walls would do at 14 Inches
thiok ; If one story in hight, the walls should be
18 inches thick. 6. Would concrete do for the
foundation on ground overflowed by water dur_
ing part of the year, or would it be preferable to
Iny up # stone wall with hydmulic mortar? A.
Conerete would do,

What is the rule for finding the size of shafts
for transmitting & given horse power, speed be-
ing given? 1 wish to know how large & line shaft
3 foot long, to run at 30 reyolutions per minute,
would be needed to transmit the power of & 12
horso englne, A, About 13 Inches In diameter,

(10) C. nuks: What Is the weight of & 13
fnoh onst fron ball ¥ A, About 30087 Ibs.

(17) J. H. L.says: 1. I am about to erect an
outside cellar of brick ; it Ix to be entirely sepa-
rato from any other bullding, and I want to have
it frost-proof. It isto bo 18 x 22 outside ; the out-
or wall will be § inches and the Inner wall 4 inches
thick, with a space of 12 Inches botween the two
walls. Should this 12 inch space be filled In with
something, or left open, to secure a perfeotly
frost-proof bullding? A. If your cellar is to be
sunk Inw the ground lts whole depth, or the
greater part thereof, it would be better to make
{ts outslde wall 13 inches, the spaoe § inches, and
the inside wall 4 inches, the tloor jolsts being ex-
tended to rest upon the exterior wall. The inter-
mediate space will answer without filling, if made
tight. 2. What is the best meaps of ventilation?
A. A slight ventilation may be provided for the
cellar itself without materially reducing the tem-
perature.

(18) J. R. B. asks: Does the ostrich, after
laying her eggs in the rand, brood them like other
birds, or does she leave them to be hatched by
the sun? A. She Incubates at night, and leaves
them In the sun in the day.

(19) X. says: We are digging o reservoir to
supply a trough for horses and cattle on the street;
tho reservorr is 3§ mile away, fall about 3 feet.
Wood pipe, about 2 inches Internal diameter, is
used. The reservolr 1s 17 feet deop. Is It econom-
fcal to dig the trench for laying the pipe as deep
us the reservolr, that is, 17 feet? They are doing
this for 25 or ¥ rods, in order, as they say. to take
all the water from the reservoir (or in other
words, from the bottom) in a dry season. A. A
regularly graded pipe from the bottom of the
reservolir will make the surest job, as in many
cases siphon pipes have falled 1o act, mainly, it is
thought, from the common cause—the collection
of air at the bighest point of the pipe. In this case
the use of wooden pipes would be likely to add
to the difficalty.

(20) A.B. C. says: 1. I have a2 cast iron
frame for a lamp, that bas become soiled by
smoke and flies. How can I cleanse it for re-
bronzing? A. Use sulphuric scid diluted in wa-
ter. 2. How can I put oo the bLronze so that
kerosene smoke will not remove it? A, Try the
recipe given on p. 231 vol. 82,

(21) J. M. B. asks: Which is the best way
to make a telescope speculum, 5 or 8 inches in
diameter? A. We would advise you to make
your reflector of glass, and silver it. Unless you
have had some experience in working specula,
you will find it not easy to make and not very
good when made. Take a thick piece of glass
and grind and polish it to the curve you wish. If
you wish it to bave 5§ feet focus, you must grind
iton a curve of 10 feet radius,

(22) W. L. W. asks: What substance could
I puton the sights of my rifle to make them vis-
ible in the dark? A, Put a lttle phosphorus on
the foresight.

(23) W. H. E, says: | am copying photo-
graphs on glass, Ia ofl paints. Can you give me
a recipe for & mixture to make the photograph
stick to the glass, 50 that it will not peel off or
leave a shiny appoamnce between the ploture and
the glass? A, Use a paste made by mixing starch
with a little cold water; then add bolling water,
and stir until it is of a uniform creamy consist-
ence. Press out the alr bubbles and excess of
paste from between the ploture and glass, and
lot dry slowly.

(34) P. H. C. asks: How can 1 obtain the
morfdinn altitudo of the sun for any place at any
wivon date 7 A, From W, subtraot the latitude
of the place, whioh gives the co-latitude or s
oqual, which Is thoe distance from the horizon to
the equator ; then, If the sun Is north, add his
declination, and If south, subtract it,

(25) E. C. says: In building a new house,
socond hand brick were used for partition walls,
some of which were from an old ohimney. Plas-
tering 18 laid directly upon the bricks, thon hard
finish and paint, Severnl coats of the latter fall
to cover u stain whioh comes through from the
brloks, What {8 the remedy ? A, The most of«
foctunl remedy 18 to out out the smoky brioks
and replace thom with new ones.

(20) K. 8. W, asks: 1. How oan | constroet
o portable retort, to make gus of coal, wood, or
Krewso, to il a 30 x 40 inoh gws bag * How large
a rotort will be required? A, A rotort about 18
inches long, baving a dlameter of about 10 inches
and a movable cap at one end, will answer, The
rotort may be of lron, 2, What degree of hoat 1s
neodod to bring tho gas over? A, Tho heat of a
good conl or oharcoal fire will be requisite, You
will find desoriptions of gua apparatus in any
wood work on chomistry or ohomival teohnology.
(27) B8 C. Bosnys: | have ao astronomi-
oal gl of 80 Inchos foous, How can I fix it so
that | oan look st the sun with lmpunity, over-
voming the extromp brightness ! A, Put a dia-
phragm over the objeot gluss with 4§ (neh aper-
wire; thon uso & nouteal tnt shade glass botweon
'hn oye and eyeploce,
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il asks: I there a nonco duc-
(&' inlhdmm? A. Yos. An Intorval of

(SD) O BT, says: An “Engincers’ Pocket
Book™ statos: “Wator may be reduced to 5* Fal.if
confined In tubes of from 040 to 0°:008 inoh in di-
ametor ; this s in consequonce of the ndheston of
the wator to the surface of the tube, (nterfering
with a chiango (o ity sate, Is this true, and (f 5o,
how do you know (7 A, We do not know whe-
ther it is true or not. It might be tosted by ob-
sorving whother the water would flow m the
tube 4t this tomperatire, Probably the author
has some authority for bis statoment, although
ho dou not give it

80) T. M. saye: 1. I F. states that, in
bnlldlncu grist mill, to use 48 cubfe foot of water
per second, with n 48 inch pipe 1o convoey water,
the flow must be 4 feet por second, or 240 feot por
minute. Would not a larger pipo or penstock
give better results with less veloeity, say 100 foet
per minute 7 A, There might be some gain, but
possibly not enough to pay for tho Inereased prico
of pipe. 2. What would be the difference In the
velooity of water under any head, say 16 foot,
with & deaft tube (and yacuum pipe) or without
one? What is the formula for veloeity ina va-
cuum? A, Without the draft tube, the total head
s that of the water, With the draft tube,the head
15 increastd by the welght of tho atmosphere,
equivalent, for a perfeet vacuum in the tube, to
a column of water 84 feet high.

(31) M. B. L. saya: | am making a magneto-
eleotric machineg, in which I bave two 0 (nch per-
manent horseshoe magnots  Itried a pale of
electro-magnets 13§ inches long, with a dinmeter
of 14 inches and 3§ inch ocore; the resistance of
the magnets {8 30 ohms (each spool 150 ohms).
The current from these could not be felt. Please
let me know what the resistance of a pair ot
spools for such a machine should be, A, The
resistance of your spools is correoty and you
ought to get & powoerful shoek from your ma-
chine. If you do not got ity the fault will proba-
bly be found in your connections,

(32) C. E. A, says: The following is a cheap
device for oiling loose pulleys: Cut a shallow
scerew thread, of 1inech piveh, vight and left hand.
nearly the whole length of the eye of pulley hub
(the threads can be cut after tho pulley 18 bored
and while it is in the lathe), Then it will readily
be seen that, while the pulley is in motion, the
ofl will follow in the grooves from right to left
and left to right, nearly the whole length of pul-
ley hub, without any chance to escape, nsthe
groove ends within X Inch from the end of hub.
It will be necessary to fit a plug in the ofl hole, as
the centrifugal force will have a tendency to
throw thecil out. A. This is a very good idea
where the bearing surface Is ample.

(83) J. M. L.asks: How can I make a fluid
that, when a stick or paper are dipped into it, and
exposed to the air, will take fire? A. Phosphorus
is slightly soluble in ether, more so in benzole or
turpentine, If asolution of phosphorus be made
in either of the abuve solvents, and a drop of the
solution be allowed to evaporate in the air, the
phosphorus, which is left behind in a very finely
divided condition—thus exposing a very extend-
ed surface for oxidation—takes fire spontaneously.
It paper or other similar combustible muterial be
molstened with one of the above solutions and
subsoquently allowed to dry in a warm air, it
will becoms Intlamed at the moment of the igni-
tion of the phosphorus; this flame, however, will
specdlly be extinguished by the coating formed
on its surface by the deposition of the white an-
hydrous phosphoric acid. The best solyent for
phosphorus is bisulphide of carbon.

(31) H. B.nsks: How can 1 make hyposul-
phite of lead? A. Add a slight excess of an
squeous solution of acetate of lead (sugar of
lead) to a strong solution of hyposulphite of sodn;
the white precipitate which formns is b)posul-
phite of lead. Tt is very sparingly soluble in wa-
ter, but dissolves (1 elkaline hyposulphites with
the formation of double salts, It may be dried
at 212* Fah. without decomposition ; but at a
higher temporature it blackens and gives off sul-
phurous oxide, and leaves a residue of #ulphate
wnd sulphide of lead. When heated in the alr it
¥lows like tinder,

(35) J. D. B, asks: 1, What will make gel-
atio insoluble in water, without losing its adhe-
sive property ¥ A, If treated with a strong solu-
tion of blohromate of potassa in water, and thon
exposed to strong sunlight, any form of gelatin
is rendered superficlally Insoluble. Tannle acld
renders golatin insoluble by forming with itan
insoluble tanonte, Gelatin is also rendered ingol-
uble by solutions of corrosive subiimate. 2, Is
#lue or gelatin soluble in ether, and how mphlly
does It dimolve thoreln in compacison with wa-
ter? AL 1tis losoluble in ether, but dissolves to
Rome oxtent in n mixture of strong vinegar or
nootio aoid and aleobol (vinegar 4 parts, alcohol 1
part: hoat,) 8. What acid Is bost for etehing type
metal? A, Use nitrle neld, 4. T8 kerosono injuri-
ouklo leathor ¥ A, Keroseno I8 Uable to ronder
tho leathor brittle snd reduce s wnacity by ro-
moviog a purt of fte natural oll. 5, Inking roll
urs can be kept soft In keroseno, but wili the kor-
osone have an Injurious elfect 7 A, If the rollers
wre of the same composition as those usaally em-
ployed by printers, the oll will nut injure them

(34) » K.V 0. W. J. can preserve
oitron by bolllog the sliced frult, In cnough wator
Lo cover It waell, untll tender ; then to 2 1bs, frult
wdd L1b, sugar (A) and 1 lemon, sliced, and cook
until the sirup Is thick
paured off, aod as much more added before add-
ing the sugar, oto. Thebetter the sugar, the bet-
tor tho suoe,

(37) Professar C, .
give plaoe

BAVH:

MucCord says: You
o the statement that the curve do-
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soriboed by n point (n the conneoting rod, betwoeon
the contors of tho orank pln and the crosshead
Journnls, 8 0 perfeot ollipse: This statement Is
correot If the lepgth of the conncoting rod bo
oquil to that of tho ornnk, and the stroke of the
orosshond four times ne groat, that s, twioce the
throw of tho crank, but not otherwise,

MINERALS, ®RTO,~8pecimens hnve been re-
soived from the followlng correspondents,and
pxamined, with the results stated :

J. H. P.—~No, 1 {8 sulphuret of lron. No, 2 Is
geaphite in gquartz rook —J, 1 Po—The markings
nee a thin oont of oxide of mavganese, formed
by doposition between surfaces nearly In con-
ot A. O D1t Is enrbonute of sodn mixoed
with somo sulphate of sodn.—~A box, with no
name or nddress on ity contains one of the epelra
~lorge garden spiders —0. 8.~The gelatin sent
I8 propared from the finest matorinl, tinted with
one of the aniline colors, by passing it, while in
n viseld condition, botwoeon rollors,

1. H, B, nuks: How can rice imitntions of
alnbaster ornamoents bo mude 7——A, I, asks : How
can I brighten bronze castings 7—J. K, nsks:
What paint is tho most durable for coating mir~
rors ovor the silvering #—=W. D, nsks: Why, In
BEoglish conches, are tho hind wheels turned 1o at
the baso (nstead of being at right angles with the
nxle ?

COMMUNICATIONS RECEIVED,

The Editor of the SBCIENTIFIO AMERICAN n0-
gnowledges, with much pleasure, the recelipt of
sriginal papers and contributions upon the folloyw-
Ing subjects:

On the Trisection of an Angle,
and H, A. H

On the Russinn Frost Plant. By J. 8,

On the Sun’s Retrograde Motion. By J. H.

On Measuring the Width of a Stream. By
W. A. D,

On the Canadinn Patent Oflice.
On the Sun's Heat, By H. 8. W,
On the Ball Puzzle, By J. D.
On Hats and Bald Heads, By J. H,

On Professor Huxley's Lectures. By W. M.
On Land Waterspouts, By 8. McD.

Also inquiries and answers from the following :

W.W.P.=C.F. G.~J. W. H=R. J, L.=J. K, F.—~
C. M. =W, K. =N, J.=J. C. D.~G. L. P,

By A. B.J, B,

By ¥. L. J.

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

Enquiries relating to patents, or to the patenta-
bility of inventions, aselgnments, eto., will not be
published here. All such questions, when initials
only are given, are thrown into the waste basket,
as it would fill half of our paper to prict them all;
but we generally take pleasure in answering briefly
by mail, if the writer’s address {5 given.

Hundreds of inquiries analogous to the following
are sent: * Who sells the best utensil for steam-
ing cattle fodder, etc.? Who makes machines
for making square biscuit tins? Who sells phos-
phor bronze? Whose Is the best apparatus for
extracting lead from ores?” All such personal
inquiries are printed, as will be observed, in the
column of * Business and Personal.’” which Is
specially set apart for that purpose, subject to
the charge mentfoned at the head of that col-
umn. Almost any desired information can in this

TALUE OF PATENTS

How to Obtain Them.
Practical Hints to Inventors.

ROBABLY no investment of a small
sum of money brings u greater roturn
than the expense Incurred In obtaloing
patenty even whon the Invention is bul n
\ smull one. Largo Inventions are found
to pay correspondingly well. The names
of Blanchurd, Morse, Blgolow, Colty Eries-
son, Howe, MeCormick, Hoo, nnd othoers,
who have mmassed immense fortunes
from tholr fnventions, are well known.
And there are thousands of others who have real
fzed largo sums from thelr patents,
More than Fiery Tuousasn inventors bavo
avadled themsolves of tho servioes of Muss & Co.
during the THIRTY yours thoy hovo noted as so-
Bertors and publishers of the SOIENTIrIC AMei-
CAX., Thoy stand ut the head In this olass of busi-
ness; and their Wrgo oorps of aasistants, mostly so-
lected from the ranks of the Patont OfMoo : moen ons
pable of rondering the bost service to the Inventor,
from the experience praotically obtained while ox«
wminers n the Patent OMoo: enubles Musy & Co,
o do overything appertalning to pntonts CIEAER
than sny other relinble ngonoy.

HOW 10 23 p i
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ory lottar dosoribing some Invention,whioh comoes
to this oMo, A positive noswor oan only bo had by

» The firet wator should be |

prosenting u comploto applioation for u patent to
| the Commissionor of Patents, Anappliontion oons
4 alsts of u Modol, Drawlogs, Potition,Onth, nnd full
| #pooifeation. Various offiolnl rules nnd formall-

tion must also be obsorved, The offorts of tho o«
‘ vontor to do all this businoess himsolf are gonoernlly
without suocess, After gront porploxity nnd de-

gmuimn.
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Iny. he lg usunlly glad to seek the ald of persons
oxporionesd fn putont business, and bave all the
work dono over ngain, The best plan Is to solielt
proper ndvige at the boginning. If the parties
consulted are honorable men, the inventor may
safoly confide his [dens to them; they will advise
whether the mprovement I8 probably patentable,
nnd will give him all the directions necdful to
protect hig vight.

How Onn I Bost Socure My Invention ?

T'his fs an nguicy whioh one Inventor naturally
wales nncther, who hus had some experience in ob-
talning patonts, Hiy aoswer generally (sas fol-
lows, nnd correot:

Construct n neat model, not over a foot in any
dimension—smaller If posiblo—and send by ex-
prosg, propald, nddrossod to MUNN & Co., 87 Park
Row, togothor with a deseription of 1ts operation
and merits, On recelpt thereof, they will examine
tho invontion carefully, nnd adyise youas to its
patentabllity, free of chiuege.  Or, if you have not
time, or the menns ut hand, to construct n model,
mike as good o pen and nksketeb of the improve-
ment ng possible and send by mall. An answeras
to the prospeotof a patent will be received, usu-
ally by return of mall, Itls sometimes best to
huve o search made at the Patent Office ; such
mensure often saves the cost of an application for
n patent.

Proeliminary Examination,

In order to bave such a search, make outn
written desoription of theinvention, in your own
words, and n penoll, or pen and ink sketeh, Send
these, with the fee of 85, by mail, addressed to
Muxx & Co., 87 Park Row,and in due time you
will recelve an ncknowlodgment thereof, followed
by @ written report in regard to the patentability
of your improvement. This specinl search is
mude with great enre, nmong the models and pat-
onts at Washington, to ascertain whether the fm-
provement presented s patentable.

To Make an Application for a Patent.

The applicant fora patent must furnish a model
of his invention, If suscoptible of one; or if the in-
vention bo n chemical production, he must fur-
nish samples of the Ingredients of which his com-
position consists. These should be securely packed,
the Inventor's name marked on them, and sent
by express, prepald,  Small models, from a dis-
tance, can ofton be sent cheaper by mail. The
snfest way to remit money is by & draft or postal
order, on New York, to the order of Mosx & Co.
Persons who live In remote parts of the country
can usually purchuse drafts from their merchants
on their New York correspondents.

Forelgn Patents,

The population of Great Britain is 31.000,000; of
France, 37,000,000; Belgium, 5,000,000; Austria, 85~
000,000; Prussin, 40,000,000; Russia, 70,000,000, Pat-
ents may be seoured by American citizens o all
these countries. Now is the time, whon business
fs dull at home, to take advantage of these im-
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Any [mtnm 1ssued ginee ‘{nw-mln'r 21, 1807, nt
which time the Patent Office commenoed print-
Ing the deawings and gpecifications, muy bo bad
by remitting to this office £1.

A copy of the claims of any patent lswuod winee
1856 will be furnished for 81.

When ordering coples, please to romit for the
same a8 nbove, and state name of patenteo, title
of invention, and date of patent,

A pamphlet contalning full directions for ob-
taining United Btates patents sent frre. A hund-
somely bound Reference Book, gllt edgos, con-
taing 140 pages and many engravings and tubles
Important to every patentee and mechanie, and Iy
1 useful handbook of reference for everybody
Price 25 cents, mailed free,

Address

MUNN & CO.,
Punrismers SCIENTIFIC AMERICAN,

37 Park Row, New York.

Buaxon Orvioe—Corner K and 7th Streets, Wisli-
ington, D, C,

BCKEDULB OF fATENT ms

n each Cavent

n filing each application for a Patent (17 years)
m {ssuing ench original Patent..............oee vossss
n appeal o Examiners-in-Chiet, .
Jo appeal to Commissioner of Patents,
Jn application for Relssue............
Jofling a Disclaimer. ......vvvvnnnns
In an application for Design 3% yoars),
Jn application for Design (7 years)....
Jn application for Deslen (14 years)

THE VALIDITY OF PATENTS,

We recommend to every person who is
about to purchase a patent, or about to com-
mence the manufacture of any artucle under a
tdcense, to have the patent carefully examined
by a competent party, and to have a research
made {n the Patent Office to sce what the condi-
tion of the art was when the patent was issued.
He should also see that the clmms are so worded
18 to cover all the inventor was entitled to woen
ais patent was issued; and it is still more essen-
dial that he be informed whether it is an infringe
ment on some other existing patent. Parties desir-
'ng to have such searches made cap have them done
through the Scientific American Patent Agency,
vy giving the date of the patent and stating the
asture of the information desired. For further
‘uformation, address MUNN & CO,,

87 PArk Row, New York.

Sdvertisements.

Inside Page, each Insertion - - - 73 cents a llne.
Back Page, each insertion - - - $1.00 a line.
Pngravings may head advertisements at fAe ame rate
Muuwmrmt.umla:cyru. Adver-

mense foreign fields. Mechanical improv ts
of all kinds are always in demand in Europe.
There will never be a better time than the pres-
ent to take patents abroad. We have reliable
business connections with the principal caplitals
of Europe. A large share of all the patents se-
cured in foreign countries by Americans are ob-
tained through our Agency. Patents obtained in
Canada, England, France, Belgium, Germany,
Russin, Prussio, Spain, Portugal, the British Colo-
nies, and all other countries where patents are
granted, nt prices greatly reduced from former
rutes. Send for pamphlet pertaining speclally to
foreign patents, which states the cost, time gran-
tod, und the requirements of each country. Ad-
dress Muxy & Co., 87 Park Row, New York, Cir-
oulars, with full information on foreign patents,
furnished free.
Canadian Patonts,

In ordor to apply fora patent in Canada, the
applicant must furnish a working model, showing
the operation of the (mproved parts; the model
noed not oxcood clghteen inches on the longest
slde. Bond the model, with a description of its
morits, by oxpress or otherwise, to Munn & Co.,
47 Park Row. Also romit to their order by draft,

4 IAuAL De 7 d at p office a1 early
as Friday morning 1o appear s next (wue

o - ——— -
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q BONSER'S STEAM TRAP Is Warmnted
v e toworkinan &posl!loll‘ it doos not require n}r

leveling. Scnd for Circular. 5. Boxsex, Dover, N

THIS NEW

ELASTIC TRUSS

Hasn Padaiffering feom all athers, (v
cupetbape, with n'clt .l\'dem|=7|'mna'n
In conter, w L A e
S ous ofthe rJ"-nu. 1he blll "
the cup \ ¥ sses ba thie fn=

lunu ust as o orl?
wo wld { o i 3 With
lzht presure |Iw Herula 1o beld
wectirely day and night, and & radical oure anuls. Iv s eany,
dursble aud cheap, anlgnnl Clroutars

ECCLESTON TRUSS CO., Hnuhnll. Mich.

M P 0 Y M ENT.
ANY Ptmtox of o intelligence can earn a living
by canvassing for Tne ll ustrated Weekly, E:pc{llenct
in nofl {'{;’“""""’T 3 : &l;lﬁ requisite bulnc. asinn i
cesstul business, indus CUCTRY lars,
Address (,IH\B.’(,LU(,ASC C() et W-mn gt.. \ NY.

T PAYS to ull onr Rubber"Hand Printing Stam)
l Terms free . HARPER & BRO., Ul:\quhnd.

cheok,or postal orderthe money to pay expe
which nro ns follows: For a flve years' patent, $50;
for nton yoenrs' patent, $76; fora fifteen years'
putent, $100,  The five and ton years' patents are
grunted with priviloge of extension to fiftecn
YOnrs,

Tradomarks,

Any poerson or firm domiciled 1 the United
States, or noy fiem or corporation residing in uny
forclgn country whero simiiar privileges are ex-
tendod to oltzons of the United States, may rog-
{stor thelr designs nnd obtain protection. This is
vory lmportant to manufacturers {n this country,
wnd cqually 50 to forelgners, For full partioulnes,
addross MUNy & Co,, 87 Park Row, New York.

Design Patonts,

FYorelgn designers and manufucturers, who send
goods to this country, may socure patents hore
upon thelr new pattoros, and thus prevent othors
from fabricating or solling the same gkoods in the
market,

A putent for u dosign may be granted to any
person, whother cltizon or alien, for any now and
ortginnl deslgn for o manufacture, bust, statue,
wto rellevo, or bas rollef, noy new and orlginal
deslgm for the printing of woolen, sllk, cotton, or
other fabries, uny now and ovginal fmprossion,
ormumont, pattern, print, or ploture, to be print-
od, painted, oast, or otherwise placed on or worked
Into any artiolo of manufucture,

Dowlgen patents aro oqually us important to oitl-
gons a8 to forolgnors. For full partioulors, send
for pamphlot to MuNy & Co, 37 Park Row, Now
York,

Coples of Patents,

Porsons destring noy patont fssuod from 15836 to
Novomber 80, 1807, oan be supptod with official
voplos nt reasonnblo ooty the price depending
upon the oxtont of drawings and length of specl-

nontions, i e

Pond’s Tools.

ENGINE LATHES, PLANERS, DRILLS, &e.
nd for Catalogue. DAVID W. POND, Successor to
L Uwu w. POND, Worcestor, Mass.

MAOH

COLD RO um%é‘
COUPL ul."és BELTY M. ! By W
GRINDERS,
RGE I'LAOB
111 Chiambre & 108 Hota bir., Naw Sark OikY:

Lehigh IXmery W heels.

' One (;f onllr frm, \vll’m s hnd " lm v:ﬂ%neu: :’Il.l;
w l. e
o "’& }' WHERD CO5, "Weliaports
Ordora W Wheel try It

PATENT, DOURLE-ACTING, WA'I'BR RAM—
Valvos balanoed porleou: upder any ”}ﬁ

up"’r‘l‘rg:.or bbes e cb'imnuxl‘gn. M“o
THE BEST
GOLD PENS

taoti Joux n u.,um Mo 19 Woas Pourth

ll-. :’tm‘-nmmn” ..e.- : .ln .“ llh
make It - Mun llul

‘l.h wld -uu- Bond for (llustraied price

A LCOTT .,Am'gevg'ﬁm-wwg&w‘
HOLLAND'S Q}
N

AT, GLASS OIL CUP

ARE THE BEST =
48 GOLD STREET, NEW YORK.
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FOR SALELE.

-BARGAINS EX'I:RAORDINARY

"r:ﬁ.':s.'.‘.."""‘,)' R Ta i Nery ST el
ors bclu second

IIA()IIINI% OLS,
PLANKRS: 22 11,50 In, qun O SO0 10 e Al In. v

g 4 .uunn. L AT 11080 08, %, #3405 1) 10X

s x7iin, unxau. N, m- 1.
ATy LV By

nl -.. L) ln.lu ln.. t‘nu Hun.ln 1

. wiroke, 16X aner, @ Inixid in,, N,

GEAR )l ILLING lhcunun — Patnam

Goear tuuo elulu with arbors,

Vin ,Win
F,\ :cw Maven “"'c.‘.?“?"nﬁ"','.'ﬂ R lu;nglnm A
Aer al ] e oY
I ﬁﬂgﬂ |ﬁt‘.‘§lum»o. platen u'il'{’"
ne, a0
l#lmur ny I-IA D AORILL Paesars 82 In, Warner
rill, $568; Pond, No. m‘c pright
ot S B S
2 n., Pond's, each .h; n;'! bed. 1210, wwynK Aril oF

¥ Lathe, Morse & Co va Aties, N., 61t
XI2In , §75; 8 8. bed, X8 1, awing, $75; & fx04 1o, $99;
fft.xlaim,,

smnm MAoHINEs, —Wood & Light Upright Spliner,
: Pond Uprigat Spliner, $:5; Smail U pright Spliner,

Puxssus (Combined  Punches and Shears). -No, -
ruﬂarl‘overl'nn #4331 No. ll’o‘mhm 15; Geard
> ble I'ress drhm.. 30 Tart Power s

eavy a AN 4 0. Pulley Chucklog
Lathie, with 34 in. Hortun three Jawed Chuck, $310: Boit
Cutier and Nut Tapper, 1% ., $17%; No 1 Durreil Nut
mm. Ny mn. Cotmbiued pe Cutter, solt Cuiter

Nat l‘-p‘nc i FOX or Pipe Fluiag Lathe, 5 t.x
uln.. B b, steam ) wer, $47%; Trip or Helve
§ W in, swing, Wl 1, bed, Borag Lathe,

m.
y EXOIXE I.A'nln—Ml back geared, acrew cutting, com-
e with center rosts, face lates couniershatis, etc.

. bed, N in, --Iu. 9, 18 fr. bed, @ in. swing,
N., 82,00; B fl.bod in. :ﬂu..\ ,u.m 22 (L. bed,
( nn..\..a W TEXN

8ln awi
in. o v Ve b X34 in,, Compuund
m-n eross and luep‘munt rud feed, .. S0
wﬂ. nlu. WIng, xeared Iaca plate, §1,600; 16 te.x2l
n., N, s.m 041t mm..’m 16 1T
o B3 1 fxas o,

3 x15 (0., cach 36 (exibin , $4i5; 6 ft. xl.
, $.00; Gn X 8 Ib., 193 6 (X186 1., N., $280; S {t.x13
in., pi65: 5 1,005 In., &0, Not screw cutung, 16 ft.
bed, 3 In. swiug. #133; 13 (L x 2 ia., double headed,
3 16 fL.x in , avuble beaded, nw 11 fLxi2 in.,
125: S f1.xi7 In., 8215 5 fe.x1% n,, $135:6 .18 1n.,
120; 5 00.x18 In. it °s.
CHUCKS. In. Horton Chuck, $140; ¥ In. 4 jawed
Chuck, N., $i03; l:‘l‘n. 3 Jawed Lhuca,, N.. 89: 1310.3

Jawed Unsick. Y.

POB'I'ABI.B AND STATIONARY EN-
GINES AND BOILERS.
:cuuonr’. no.uoum A.n{’l-c.s <y Unuer 22X, cach
p. Ma. hur\ Kngxncg
or. t.o;'hu
N..)

1 b p., N,
m« ‘: M. m..p. aia. nor. Sa‘me. 8x

hop. sta, lwr.
cr. $45; 0O h.p. ofler, u’s- "—.l)
- Locomotive ¥ire Box Boliers, eaca $2.0: g
Lpﬂsbl ngln'. Chubbuek's, 2—4xis cylinders §1,00;
250 wo & 2 fue Bollery, esch $625; #0 h.p. 2 due
Bol er, ila mhr. sta. hor, Engioe 13x2i, 785 40 b p
Uprigtt Engiue, 1252, 800; 3 U.p. Hoadley Portable En-
rl e.:.xn 10 3 o p. tduadiey Portavle Engine, i3x1s,
r sta, bor, Engloe, 12x24, $625; 30 b.p. roru-
blv: l-.ngluc 2x18, $1,30; W h.p. Upright Engine,
$55; 2 0. p. Bta: hur. ENgno, aud .0 . p pright uou-
or, $850; 3 h. p. Fortable knkioe, luxn
Hoadley |‘nruul-.- huulno Naw atyle, §1,.20; 26 h. p, Sta.
bor. Engine, xx L 45 1), p. sta. hor. Engine, and $0
L'pmnv. wolee, BLI00 b . Upright suiler, $300
.'un Uit Boilur, €450 141, . Hoadiey Porcable .
sxlnv:. uxl $01 10 b p Foirtabl  Engine, Uxi¥, $850; 15
. Hosdloy Portable Enginy, New styl . $9005 15 11, p.
bul hor, Kogine, Uxil, s&ha; Upright 1o b, p, k.nglnc.nud
16 h. p. I'oruhlc lmr Boller, $5505 12 h. p. Sta yor, kn-
ﬁ’lnc. T ;U b op, uoadiey Fortable Engine, Now
st ian ) nu lior. Holier, $175; i p. Upright
]ioller .no' ), Upr uh kngine, u,xl 18 h,
Vprlg it uoilvr B0, p. Mot Alr orulom‘ l-m:luc.
$550; and 8 u. 1ot Alr ur Caloric Engine, $235; 7 u.
.!oldlcy Fortabl : o qudnu (arranged to ran n u woliter ll

desdred, $45; 6 b, rortablo kogine, $840; 6 b, p. Sa,
ho- E: ue, s&.nu. $100: 5 b, P. noot Se uonnl safety
Boller, dh.p. Upright Eosine, $150; 4\3 . 5ta.
hor. Bo ler, l." 1M b, p, Uprigot Engioe an potler, .\.

i
$1%0; New Slnch stean dages, 10 1oy, , $6.50 each;
15 in. steam Whistle, §78; Ae 1t {n. Steam Whistlo, MI.
Now § (o, Steam W u-llu §2; 3complete Glass Water

Gages for any size Uolle , $10 each.
SAW MILL AND woon WORKING
ACHINER

Excolslor Machine, ., u‘: 251, Llrcuhr Saw M,
set wOorks, carriage, saw and beloing, with draw-In rig-
tog 830 Brown Frost Log Dog $22; U2 1L, % In. huw)—
f chaln with sheave, per b, 4440; Up and dnu
ML 1o saw 85 fr. with <24 in, water wu.-u.,puu -ml
Down saw MIll, Lo saw o 1t. #£200; Double Bonrd I-d vr.
10 mlunl‘(l .A) 16 £t hoard Kdger,860:19 ﬂ Edger,
10 ft. n.u( S0; 1oft bed #ide Jointer, 850; Uprignt lmn
shin, AUl 86 1n,, saw sud Jolater, shiingle M1
and jolnter $155; uhluuh Ml and Joint $#40; shingle
Mill'and Jolnter, #0; Lath sawing hlnr'hlnc. a n\n,
159; % Lach uumr‘{ Bed Vlaper, N,, $325; 36 In. Rotar
Bed Planur, $240; 20 in, lotary Bed Planer, N.
26 10, Rotary Ued Planer, 81805 34 In. Rotary Ded
N, 81005 30, Hotary nml Planer, $1605 20 In. Botmy
Hed Fluuor $1l; No, § Woodworth  Planing,
Tonguelng and (.rumlnu Maohine, i, Ball & Co. muko,
Wi: No, I Woadworth Doubie I'lunlnu. l'uuuu'lnu,
ing Machines, Witherl 1y, Bugkg,& Richardson
make, , do0f B vall & Co N 4 Woodworth
Planers and Matchers esoh, 1 Woodworth Double
Planer and Matohor, No. 0 af Ball & Co. make, N,
§7251 No. 2 Plaaer uud Matoher, Woodworth, M. Cocli
rane & Co.'n inake, #4355 It Ball & Co.,Exce I-lur Planer
and Muatcher, .. 579 Wopdworth Planer, 24 Hall &
Co,. mako, 843 No. @ Woodworth Pl . .‘l In Hich-
ardson, Merisin & Co l make, #u in. Cylinder
Planer, Baxter Whitoey s umlu, #145: 16 In, sta. bed,
Woodworth Maner 80; Power Mateher, 1 Jolouting,

AV

nod Grooy

Tonguelog and l,u...\lnu W 1e In, wiwe, 823510 in
Busz Maper 830 8% in, Barzx Flap er, $95: Gmay &
Woods Combloation Plaper, planiong 8 e, x 3 1n., $ 00y
No. 5L Ball & Co, Danlels Plane Vaning 14 L. x20 (y,

Daniel's Mlaver }»Iu-lu: B x35in
S, x 2 In, $100) Danlels® Flaoor, |
& Co, make, 5 ft. x M in. $190; No, 13 Davis Dovetall-
ing Maculpne gl Hor, Cornering and shaping Machine,
K. Ball & Co., make, 885; Andraws' Box Board Sawing
Machine, £2 in. Baw, 2 Box Howrd Matching Ma-
chine and Edgor 470 Bwing Saw 815 Dox Board Matcher,
N., 5 Large Lot Stave sawing, Vlaning, Jointing
\\--u.lvm Muachioer rught barrel work, fall par
lars upon applic ul( tron Frame Blanchard Spoke
Flek, hamm T or othe ¥ handle Lathe 0“'. Richardson,
Merlam & Co., Ax Habvdle atd H.mkv Aathe, $140; lron
Frame Spoke Tenon #45; Oylinder Stave Mn-ln.c Mu-
chine, saw Hixiy, linder Btave Bawing Maching
for Kits, saw LIXIS, §74 {\ heelar, Mollok & Co., singin
Horan Power with Wool suwing Attacliments, $165, Gray
& Bonsslngle Horse Power, $5); Capstan Horse Power,
1 or 2 uorses, B Upright haper or brregulor Molder, 8100,
Upright Sl por or In«,mlur Molder, wood frame, lh.,
A tde Monltor Moldoer, uss' patont, 15, Hall & Co umkn
T, N, 80 4 side Monitor Moulder, |.um-
I, Bl & Cao., make, works Wx7, N, $7'
s 4 alde Molder, 89051 No, 2 Hou ton \Iuhh'
Na. % Hogers & Co o Molder, 8 alul-,

A3 Dantel’ s Maner,
chardson, Meriam

-
o

Jdron Frame, Molder, I8, Hall & Co.,
§ alde smith Molder, Skaxi0, #1104
Bash \l lli'-v, Hnll & Cu, dnlde, N, $1; Wood Frama
Bash Molder, Ball & Co,, N 80007 Sash Molder and Doves
fler, B No. 2 M. M mith Tenouer, double hoads
wod eope ) No. 4 Ball Tenoners $140; No. 4 Ball

Tananer,
Tononer, § N0, 2
Powor x| ,n ¥ p-
Nall & Co., ¥, ™
. d

\\ 00 frame Tenoner,
Hipdth Power Mortiser, $158): Foot
Horlzontal Car Doriog Msachioo,
tron Vramo Dand Baw, N CYE)

Wood frame

aw Maohine, S8, Rollstone Seroll ‘-.w \ , $90;

v s Wi, oach, B0 Bgusring and Mitering Saw Table
f Wood Yrame saw Donches at $£0, 886, 521, and

z| Hallway Cul-afffaw. fron fraue, N, Ball's, §0;
Catoft Baw Honel, 801 In, Cat.off Naw Arbor and
Denoh for Woaod Sswing, 820;: Weaver Hand Power Clr
cular nod seroll Sawin g, Baring Planlog Machine,
1 iwin Waood Lathe, b W auger style, 2 re-

s oarrying cglters, #1355, % ft. bed x 1310

Maker Lathe with large tent

Min, Wood Tarnlog Lathe, N, 896; 16 1t,

Latho, N

Pin, an
Dowel Machine, $13;

zontal Borin

Boring Shafts and
Grind

ting Machioe, V.,
28 Rmen

Saw Arhors, N, la
stones and frames, 4

Wheel, 6 b, p. Bofler,
leation) ; Flecelng

ble,\. (1.‘ in, ‘.3

N., 8); Cloth Sewlin,

$‘!xhbcl’|. $IS each:
ump, §53;
Pum,
Wright I'nlnp. ~.
150; No.
Anowles l‘nmp. 0 &

7L, wmast, 32 fi, boom,
cach

Wheel

\\'hllno; Wheel,

‘Water Wheels, each §73.

bed, U ln -vlnq‘“uud Lathe, #9:
bed, 19 16, awln

Three iead nml Tall Stooks far Wood Lathies
Stretching Machine with three C nurn ¥13; No o hnd.
owel hhrmmv N

chinecgs; Smith ‘""}"1 tile Boring Machine, $61;
nehines,
and cuuch. W ¥quaring and_Grooviog Machlne, $40;

Bnh Horin f.. brom‘m:(. a\nd Turning Machine,
ng Machines, N, each, $16;
%) Double rmw) Arbor and Siand

‘heels and Arhors, K

e and ouull fmm ”io

COTTON, WOOLEN
CHINER Y, SEV
Lom;-lt‘(euulul fora \hm-“\lm Includic g 4 in. Water

hlnhvr. H0: Waste Wheel, $29; 2 lnrgr Waste Boxes,
1034 10, x30 {0, , each §6; bmn\
ne m. *0, 1 Card («Iunhm
Cara (aluuhle» Cyl,

$35; 300 Sheets Press Paper, 21x%, #4; Uriss
Plalec l\h‘:l 0 1he,, ¥27;

Bar, 6 tt., #%; 6 Finisher Cards, with rah roll, feed aprony,
workers and strippers, cach $130; Gl )urhlnr and Baller,

F:rl. $100 cach; 3 Alken Leggers. $13 oach; 3 Afk- n
ooters, §5 mh 4 Pepper
hattan Sewing Machines, each .
BLOWERS AND FANS
No. 7 Sturtevant Blower and Hot Blast .\ppunuu L TN
l?lllls‘. ENGINES, STEAM pUMP
First Class Amoskesx Steam Fire kn,lae Rotary Punp.
Ql A0: 2 Hand ¥ire Engines (Hunneman) + With 2 Hose
Carriazes for same, 885 eswch; ow
lnd Hose Carrlage $£200,
Loary Nrr Pamp, N
wuppl{ "umps, Corlias, en‘h $135: Slae B
o N

Ruowies Boller Feed Pumps,

3 m ml Copper Kettle, $0,

WATER WHEELS,
.\ll com&lcxe with \hnluu. Luupllm.- (lur- l\oxc

cock Water Wheel chuhlor. xood as new, §35, 2.%n,

§2 Send stamp for printed st No, 8, fully descridb-
iog the above machines and man
what you want, and where you saw t

S, €. FORSAITH & co.,
Machinists & General Machine Dealers,
Manchester, N. H.

Scientific Qmerican,

2in, Wood Tum!nu
Wood Lathe,
each

Prive Medal Awarded

5110, Rod, Pin, and
in, ‘lml. Pin, and Dowel Ma-
4 Horl-
33 and 8.0, Boring Mactine
38 ; 4
. each, 316 3 Planer Knite
fateher Cuttor Set-
And $30: W Steel
2118 Grind-
8, and
.\A ll IWASTE MA-
VG MACHINES, &,

&e
Machi

W (full parGoular on w
, 1% Extractor, 0‘;8-

14 ruw or Litting Ma-
{ . X34 In, , $125;
« $10; \u 3 Card (dou-
l'lclu-r. " In.xi3 In., 12); Cloth

Press Screw, 3 (t.x3 in., and SCIESTIFIO BOOKs—%

Machive, N., ¥ Pepper Leg-

Ooters, each $90; 12 Man-
ment of literatare.

HENRY CAR
S, &e. | st

Centennfal Exhibition 1876,

Our new and enlarged CATALOOUE OF P'RACTICAL AND
gos, Y0, ~sent free Lo any one
who will furnish his sddress

& We are now recelviog and keeplog in stock the
most important EXGLIMSN AND

BOOKXs as they are pablistiea, and are prepared to furnish
all American snd Forelgn publications in this depart-

EY BAIRD & CO,,

L INDOSTRIAL PUBLISHERS, BOOKSRLLERS AND [NPFORTERS,
0 Walout Street, Philadelplus.

AMERIOAN ACIENTIFIC

333

VERSIBLE
HOISTING GINE

FOR ALL PUEP‘,O:I:;
- darabl nd effoct .
l(:l"l')(fil.i’\'\n)l(gb M G CO., 165 Poarl 85, ¥.¥

HUBBEL'S PATENT

ana Fire tmm
American Portable Fire Ex
\o. « Satheriand Steam l’nmp.
v $135; Balance Wheel Steam

?IRST PRIZES, VIE

Bend for c!nuhr of rec

N l knn'lr‘ l'um ., $16; No.
2 No. 2 knn'lu l‘umw. cnch

BALTIMOWK
THE NOR

STEAM P”'U M PSS,

NN l(la NEW YURK,
| lk rovements,
o mpro
Irl.x llw\p\\ulmn

south Norwalk, Conn.

+1: 2 No.,
$5; most pew Steam Derrick. ﬁ
$500 220 gall. Copper Kettles,

s Ac,
Wheel, €503 ft.
|30, Cotirell & Bab:

7 5 11, Whitne

Junar, Compeats sampla
'2 e, Wheel,

e battons . And Ladies
d.rog- POst-pa hl 28 conta,

NOTICE, We havs the
largest and best selling
Foationery Fackagein the
WorkL {I ontaine |18

showtn of --pov 18 wvivei.

opes., pencil, penhalder, gelden pen and & p wow 0 1 Yaluahin

Kage, with elogant gobd plated
Wul.h-mhh “”l Mot pin and
8 packages, wit Assorind Juw.

elry. 8 1. »-mo-»lmmvumnmulmuull-mu.
BRID® & CO..700 Broadway, N. Y.

Self-Slotting Screw Machine.

Capacity—13 Groms Scrows, threaded and -lmud per
day. For ticenses, &c., address JOHN S, LENG, Trxa-
SURER Ilrlun. SoxEw O , LiMITED, 212 Pearl St., New
Y Mk. x W45,
YOUNG AH 1 H('ll()l.l. SAW besta mc
world, J E[’bl“i Mt \Mm.un-po .
25 ) AGENTS Pl!lll’l‘l’-‘pcy weck. Will | prove
SHT.60 1% torrer sn New articies are just pat-
ented. ﬁm‘»{c- sent free toall,  Addre
w. CHIDESTER, 118 l‘nl(ou 5t., New Yort.

EN-
FOR ONEDOLLAR 320 7 s 55
mas Box, containiog three beautiful and useful pre-

sonts, 1o any part of the cnun"y post paid, or to & clud
of five ONE HOX FREE. §# Willalso send, on receipt

HAY PRESSES,
No. X. P. K. Dederlek Perpotual Hay Baline Fress
$33); No. 2 Ingersoll & Dougherty Hay Baling Presi, $35, With
ITRON PULLEYS, &c. ments,
roed, set screwod, and halnnccd: 9 fe.x21 in. Cogine
rerlb ), Jo. ln.;ﬂgh.mln.. 3¢, w.;mx. N
b..sn x12, N .k. %;;c.‘:l.&a‘n,xz;.sa emlh S0k Prices.
. 50, 1b.: 10, d4¢c
c:m e ~‘§zxw. 3, Thes 4 Bnder ftolls. 2 .m: —
10; 3-22x19, cach §$S—all complete. Lo! of ¢
Castiron Pipe, 3c.'1b, wa

EAGLE FOOT LATHES,

u-cb-
&e. suoucnl'

g

for the Am-

1l and
lao Host,

thes, lnn'im.'
-un-

Circular saw

¥i Liberty St. New York.

of 6ty ceats, post pald, an Elegant Floral Pleture. Ad-
dress CHEISTMAS BOX MANUFACTUKING CO.,
Cincinnatl, Ohlo.

Cotto uller.

Highest A-nrd at the Centenntal Exhibition. D Kaho-
woller's Celebrated Patent, used Ly O] Mills and Plasie-
tions, Head Judges' Report. Plantation Power Haller,
$175; Hand Machine, §75. 13 Center 81, New York

LEHIGH EMERY WHEELS.

olbcn. State Just

per, and address ¢

Cider, Wine or Sorghum, withowt

HOW MADE 1IN
10 HOURS trom

uring drugs. Name pe-
.WﬂO.m.

1. BAGE

l. SHOVEL CU., | ethichem, Pa.. say: ** We have
romhl’ tested yonr Wheel, and think there i none
*L.V. EMERY WHEEL Cu. ‘dupon.l':.

roll patterns, 8

of price named.

rm's Damascns Spring Steel Self-Adjusting ',

\tecp 8§ 10 12
Price, $1.25 LA0L752.00 295
With each frame is meluded 12

mimitable and original fret or

blades, 1 sheet impression paper, 1 bravl awl,with
fall instructions. Ry m-ulpa

receipt of stamp. GEO. PARR, Buflulo, N, ¥.

KIESECK

lhtf are
Bracket and Fret -.uiudon." L \' Sll’

14 18 1in. Saw.

Prafit & Pleasare !

L WORKSHOP | e et

COMPLETE [2MERIC AN ENSMEL CO.1T
For - - £125 —

bhracket say

prepaid, on receipt

LETIFR Book.
100 seroliwork ilesigns free, on

for circula

CO., Walssport, Pa,

LEHIGH EMERY WHEELS

SUSQUEHANNA IRON \\Ul(K“ n{' * Your Wheels
glve un full satisfaction ** A\
Send mr rlrl*nlnr.

EX(.‘ELSIOI! CO.,

W E E NAM E L
nFINEJET BLACK every variety

parts of machinery,castings; lin ware and sther metal

wple Book worth

Lehigirh Emery Wheels.

BEO., Pittsburgh, M'f'rs Eogines, &c.,
1ne best we ever w

Y WHEEL CO, , Welmpor, I's

efturned waod werk

inwsad ermetal. mude ts arder
Wasntw SrPROVIOENCE R )

500 A MONTH a certalnty to any person selllag our

NoO press, brush or water used.
.0 sent free,

17 Tribune Bullding, Cuicaso.

[ERY WHEEL

POTTER'S AMERICAN MONTHLY.
50,000 [ELvsrnaTen;

Luunlry. ut .1’
mco’»lu for rn 1 20 cop r
|n ot u‘lrr’- ble I*.'m- rlo

Subserib- & sis
mfor 4,9,

the m-r-on uule s nlub,
Newas stands, st centa & number,
1877 unmJ!oLA en

llr-l l"nully Magazine In the
4 ml IL-- one yoear for
o8

uunl m -. nncc w23,
For Jc at lll

YOUR

C.RAVEL ROOF’S
LEAKS

SHINGLE, SLATE, AND GRAVEL ROOF CAN BE
rrmnnenur repaired with our

Granite Pomtmg Cement,

atfa trifing expense. Send fo
dn P EEADY

r Circular
uoon\u R
Cortland §

0‘. Y
e'\ort

used—give us cnn"

Hend stawp

OTIS’ Miachinery.
Mschinsry.
¥o. 348 nmmWAgr.!?# PR .

ACHINERY OF IMPROVED STYLES FOR
makiog SBIVGLP.S BIADI\O and STAVES;

a0 GUAGE LATH TURNING HANDLES, Sole
makers of Lawa Pu sun ie and Headiog sc-n\ Ma-
chine. Address TEREVOR & CO.,

Lockport N.

PORTABLE STEAM ENGINE
WITH AUTOMATICAL CUT

\\l)

-OFF REGULATOR
BALANCED VALVY
THE BEST = MOST KCONOMICAL [NC!N[ MADE

Thed G.HOADLEY CO. LAWRENCE. MASS.

STATE WHERE YOU SAW THIS

STEAM ENGINES FUR SALE

1 offer the following very superior Todd & Rafferty En-
nes for sale at greatly reduced ?ﬂcﬂ One 15x®, ope
ix18 (sawmill), one 12xi4, one 11334, one 10X, one

one 3x16, one 5xi0 on legs, one 12, portable one nll.
double Bolsting; all first class and enunly new. Also
various sizes and kinds of Bollers. | will' also furnisd
cgeclncnl?m and estimates for all kinds of rope and dag=

\M(
'UH‘MI & CO,, l’mlmlt‘lphll l'n

Dl.lxu

“7 ANTED—Salesmoen on Salary only. w.w
per month, and all travelin

goods of our owon man
Address NOVELTY

$100.
evels, C

ETS oF DRAWING INSTRUMENTS
Drawing ﬂ_}!tmh of all kinds.

% to
; Anerold Barome-

5 expenses, to sell
Jacture to dealers, No Prn-
M'F'G CO., Cloclonatd, O

g?oll

BLAKES PATENT
Stone and Ore Breaker

Crushes all nml uul Hrittle Subatances to

Address B

pes from 33 to
l‘vlccd and Ilustrated

Instruments.

‘ wize, Also, any Kind of
for ﬂwu .nd h{r [§ onurn. &o.
AKK C ER CC

Opti

Mathematical. Catalogues
Sent on nppllcn lon.

JAMES W. QUEEN & CO.,

ape
ter from 1% inches to 6 inches (o diameter.
Telescoves from $§30 to §230
S y (nlum tnm 3 1o $25 each,

each.
1 W0,

‘atalogues, Part tst, 84 pnﬁ
Part 2d, 190 pages, Opt

icians

924 Chentnut St., Philadelphia, Pa.

Machines,

LIW Maghines, ana

BUREW.OU

850,

§250:+:

JOWER PIPE M

ROK & ROUGH, Bug
entire satisfaction’, '’
1 EMERY

for 8500,

struction, fast
Also oy fool tre uuh .

RICAN sUPPLEMEN
0o of all nows agonie

Wood-Working Macnlnery,
Such e Wnndworm Planing, Tonguelng, and Grooving
Danfei's Planers, Rlohardson's Patent lme

roved Tenon Muvmm-u, Mortisl nrn‘hluult ing, and Kee
mlly, llluulnl«um m“

26 Ballahury Nireet
(8hop formerly oocupled hy IC VALL & u,, )

SHAFTS PULLEYS
COUPLINGS

1u dlock, and for Bale by

Phllsdeiphia, and 9 Liberty 8t., New York,
l'rlco Illu nm‘l ;umpm--h oo applieation,

Foot Lrill P l-lnc ’

Hulldors of the
tha best and moust
alther for land oF marine Ui ) slso
HOMIZONTALY,
the Kider Cataoft

nll at

tHon

LEHIGH EMERY WHEELS.

oK
One Bample free, and

ATKINMUN A LO
ELOCIPEDE CARRIAGES, OF LlUlll‘luN

MANUFACTURER OF

EEEOMICARPENTER

FIRST CLASS TAPS AND

DIES, Pawtucket, R, 1,

Wood-Work Maohinery gone-

, RUGO & RICHARDSON,

1 free to agonts

3200 8 month.  Outft worth b
Exc EL3IOR ll ¥'o Co., 151 Mieh, Av,, Chicago,

\V(-ne-lor. Muan,

HANCERS
ETC.

uulrl|)§;.ru! nlrrmrlh
to CH TEEL
l INA H'l‘lll‘.b“l‘. "l

"

Steel Castings,

From ¥ to 10,000 Ibs, welght,

An Invaluable substitute

for expensive forglngs, or for malleable tron castings re-

COMP

q h‘nr clroular ung nncno‘lla
A llLl.l'lllA. PA.

WILLIAM BELLEIS & CO.

Mouidin
nd Geners

ATHE

Send for Clrewlar to
SHEFARD Clnelnnoatl, O,

I'TING FOOT L,

BIG PAY %
j"

to soll nu
NI

ACHINERY,
AT CEN 'l v \
Awuul-'l \l--dul ol l |‘|l|ulr ‘mnl lllvluluu ul Merir,

Portand, Matno

e B oy

Haws u 1 Wood. Workin
JOHN B SCHENCK 'S SUNS

Machlt n!!
f ttcawan, &
151 Lioerey . K . olty.

f “I lll'l llll'l’l‘ﬂ ATAMPS

Terma free. TaviLon & Co,,Cleveland, V.

\ Model Engines.

Complete sotas of

Castings

YALE
IRON WORKS,

Now Hoaven, Conng,
ALE VERTIOAL,
Keonomival,

ditto ¥ In. bore

Parta of Models, All kimln
Iluatratod Catalogun K
GOUODNOW & Wi
with or without
JOHUNBON, DLACK & ¢
\\lw-l sont them **
woll." LV, b‘lIH\ \\

GEORGE C.

Henciat Toors made to order,
oo that defy gompeti-

i for Clrowlar

hanan, Mich , say! ** They give

WHEEL CO., Welsmport, I'a,

est Nolling srticles in \he World

0 order good
s 1 luo \

NO

oan mak

il lm!

wod, W ..rlul by band cranks,
rated (n ILEN CIFIV AME~
No.n, To oo nad st this ofice
Frios 10 conts,

{0, atroke, p
Eureks Foot Lathes only 1) ‘lnnnn (‘on Wi

M o N E Y ‘-A.l.\!nl.n“Lum‘l, ( o 1) llo'.r,,

$3 WATCHES,
world. Sampie walch and owlAl freato dgents
For berms addross COULTER & 00, Chicago

Mode! chum l'.nrlum 14 In, bare, 8 In, stroke, price #;

for making small

rlow $10, same ll;!n anout,
vols and
Aterinis,

af Small Tools and

roe
ulll\l.\‘d W Cornhill, Boston, M-u.

LEHIGH EMERY WHEELS.

0., Htove M'f'rs,
OUls FIUAT BATE and "M"
HEEL CO “’\"llll'h'ﬂ Pa.

HICKS & CO.,

Krip, Va

Baltimore, Md.

CLAY RETORTS, TILES, HIH. HRICKS, &o,
§ Term ( mu l'lprn of all -u

\‘\e will stars you \n s mnnm{ .

e aweek 'Iﬂwul rnp

U{l.

4 respectable for e

COheapest In the known

g nﬁ y- Send for ducﬂpdve circularand price
Addreas uDD.
10 Barclay St., New \ork.or Pateron, N.J.

ARMSTRC 5 HEATER, FILTER,
AND LIME EXTEACTOR comblues the
greater eticacy (n heating, condensing,
and fltering impure waler. It retioves
and prevents scalea by supplying Hollers
with pure water. Willsave [ts cost {n fuet
within one year Nooneahould use steam
bollers wi om onc Also Manufactarers

&rﬁln- Stationary

Blenm rellabie

for any service,
teed. For

® calars, address

Curtia& Co,,

Toledo, LUhlo

SPARE THE CROTON & SAVE TUHE COST,

Driven or Tube Wells

turnllhea to lme consumers of Croton and Ithluwood
ater. WM. D.ANDREWS & BRO., 414 WaterSt, N Y «
'hooonl.ml mep-(onuorurun‘-unomn Driven'Wall

P. BLAISDELL & CO,,

Worcester, Mass,,

Manufacturersof the Blalsdell Patent Uprighs Drills and
other first-class Mach'nist's Toous,

The Toll-Gate! EXafti et 56" Sicuts

And! Address, with stamp, E. C, AUUL\ Duftalo (N. Y

. Lehigh Emery Wheels.

ROME, W ATERTOWN, & QGDENSKU RGH R. R,
say: ** We prefer your W heols L0 any wo have used. **
L. V. EMERY WHEKL O, Welssrnarn Ps.,

Boult's Patent

Roverse Motlon
Paneling, Varlet
Mouldlag n
Dovetalling
Mauchine
outs Panols o

lul Y KuAran-
leulars and cir-

Bavomuax,
Manufucturers,

Do Reno

Ilowulltni w .&
thick or thin
sufls, Nimple,

Durable, and Eficlont,

¥ Send for Famphlet and

a?ﬂ'mm)mﬂm 1 Cuttens for
3

m. of” Varivly Soulde

Variety
to order, lnd WArTAn

B c. b AR T
-:::_---:«Mlymm Machines 1,y
G R S e




334

mm.-------’l.“ln

- ... oonte n line.
Mngravings may Aead adosriisements at the sama rake
per Nne, by measurement, o the lettor press, Ad.
verhiseniente must de recelved al pubdlication afice ax
early ar Prvday mormng 10 appear (n next (srve,

n:IlLL STONE DIAMOND D‘Rlﬁsniﬂ Alll:’-
0: lN‘? . “wo‘o%ﬂ"'ku‘s‘nnumﬁf. Grind-
stones, ﬁlll ron, and r lenntyr{‘tg'l:o. “:nm:w;
B&?ﬂ"ﬁ.&“oﬁn. ‘J.Tﬂkmﬂ. Nassau St Nq‘
Faleilol ey WROU G
‘ ! LA > IRON
7 ErAMS & BIRDERS
SHE UNIUN IRON MILLS, Pitsourgh, Pa—
The attentlon of Engineors and Architects Is called
820 IPCIES e REN o et bt e e
W" - '3%?&&52?&?’3&»&1” onuﬁelnmoold

'
manufacturing,are entirely avolded. Woare pro-
m% farnish all llnl‘& AL terms Ll’lv rable ws can be

, For descriptive Il o&rq\budnu
msmg:‘".m?.vnlom«m‘mu. ttabargh, I's,
ar A RN

OLD ROLLED
SHAFTING.

The fwot that this sharuing has 75 per cent greater
. A finer finlsh, and Is troer to « than an
other in use, renders itundoubtedly the most economical.
We are also the sole manufactorers of the CELENRATED
CoLLINS' PAT. COUFLING, and furnish Pulleys, Hangers,
eto,, of the most approved ol‘ln. Price 11t malled on
spplication to JONES & LAUGHLINS,
Street, 2nd and 8rd Avenwes, Pittaburgh, Pa,
« 100, and Mliwaukie, Wi,
g 1n store and for sale by
DANA, & FITZ, Boston, Mass
A1 (hamhars AL N, Y.

Todd & Rafferty Machine Co.

MANUFACTURERS OF
The celebrated Greene Variadle Cut-OfF ne, Lowe's
Patent Tubular and Flue Bollers, Plaln Slide Valve Sta.
tionary, Hoistiog, and Portablie ﬂnnne-. Bollers of all
umé ‘ksumm l'nmp-.mm Gem“ﬁ?m'k“' Bk,
m, BARRIDE Flax

o O ohe N Haven Manufacturing Go.'s Maqhin:
1st’s Tools, for Judson's Governors uul P

SRR T SRR R T TR
WORBS, PATERSON, NEW JERSEY. .

MPORTANT FORALLCORPORATIONS AND
MANF'G. CONCERNS.~Buerk’s Watchman's

Time Detector, capable of accurately controlling the
motion of a watchiman or patrolman at the different sta-
tions of his heat, Send for clrcular,
J. % BUERK, P, 0. Box 979, Boston, l!{-

N, B.—The sult sgainst imbacuser & Co., of New York
was decided In my favor, June 10, 155, Proceedin
have been commenced against Imhacuser & Co. for sell-
Ing, contrary to the order of the Court. Persons using
clocks Infringing on my Patent, will be dealt with accor-
ding to law.

s W

F I?I.KB
BRO. PLACR & ¢

Scientific American.

' : The Scientific Americgn | TFLE TANTTE CO.,

g N b

(Tormerly o €2 Coundt Bid, Now.Yerk.)
CUNTIW BRRART, Pk JONN & 00, Bopl B L AN, By, AL

Reliel PlatesinHard T

Fee

CROERS & MANOTACTURLAS Gvaghnt &4 evuaty,

Sed Sumy hr Wew Buabnded Coalas, Fhans viy whem you iaw Qe
) T L R i 1 A

AND MOAT BOONOMIOAL

Boiler E_E‘eeder

FRIEDMANN'S INJECTOR

MANUFACTURED 0y

NATHAN & DREYFUS, New York.
108 Liberty 8t.

o $0) P

Send for Clreunla'r,

OMPRESSED AIR MOTIVE POWER.—For

J {eulars of the most recent practice, sond 20 centa
tozsﬁ"lsx‘a‘ﬂ‘c A,Mt;lllce‘h‘ tlll"l"llellisl;~"‘l‘|.n moé
. oD, 0 o ‘' Co
ﬂr--‘l.%‘éﬁmo'h?‘u nov"l'n g tn St. Gothard o

Works, with dimensions, eto.

H.W.JOHNS" PATENT.

KSBESTOO
*“MATERIALs. **

ESTOS ROOFINC.

The only rell: ubstitute for tin, at about one-balf its cost,
finlsbed with white Fire-Prool Coahn' sultable for steep or
fat roofs, 1o rolls ready for use, Eusl fy spplied by any ove,

ASBESTOS PAINTS.

All shades, ready mixed, n:rerlor body, rich colors, for gen.
eral purposes ; the most disrable and economieal protective cov.
eringy for exposed wood and fron. In pafls, Xegs and barrels,

ASBESTOS STEAM-PIPE AND BOILER

S COVERINCS.

Blowing n Ilnrge Organ at
Americnn Iostitute Falr.

q SHRIVER’S
B Hydraulic
ﬁl ORGAN BLOWER
.- l Sas

T. SHRIVER & CO.
t =5 K., %ch St., N. Y

est, most durable and effective non-conductors o
wvvﬂ superior to all others In U, B government tests—
- fect insulator for halr felts, rendering them tndestruetible,

ASBESTOS STEAM PACKINC.
Indestructible, self-lubricating, fat, and round, all szes,
Fire-=Proof Paints and Contings, Coments
for Steam=~Joints, Acld and Cas Retorts,
Leaky Roofs, &o. Roof Paint,
Sheathing and Lining Felts.
Asbestos Boards, Paper, Thread, Cloth, &e.

These articles are ready for ase, and can be applied
by any one. Send for Samples, Pamphlets, Price , ete,
H. W.JOHNS, 87 Maiden Lane, N.Y,,
Patentes and Manufacturer, Established 1858,

Last Chance.
Buy vour Tickets
Now!!

DRAWINC POSITIVELY
Thursday, Nov. 30th,

O M B!_EKI'UNDBD.
A Fortune for only $12.

Tue KEENTUCKY CASH DISTRIDUTION C0,,

suthorized by a s sct of the Kentucky Leglslatare,

the Pablic Schools o{ mnhun‘

will have the First of thelr series %v Ciran wings &

F&iﬂl HALL, In the CITY_ OF l'rlA K

T, K fhundny. Nov. W, \¥6, on which vcoa-

won they will distribute to the tieket holders the (m-
mense sum of

$600,000!

Thoes. P. Porter, |‘nx‘r-‘(3§'u )'{B'. Gen'l Mannger.

1
.

Gran: y
Gran i
ne (irnn. y
n
ne Gran DM
e Gran
" VOO

10, ’1. it of 2 ench....

Townl 11,156 Gites, All Cash.......
PRICE OF TICKETS:

Whole tickets, $12; Halves, 84; Quarters, 83; 9 Tickets,

'xm mf Tickets, '$300; vﬂ Tloketa, $500; %% Tiokets,

] 'lh 0,00 Tiekets at $12 eaclhi.

‘hw flon. K. H. Taylor, Mayor of Frankfort, the entire
Board of City Coupclimen, the Hon, Alvin Duvall, Iste
Ohdef Justice of Kentucky, and other distingulshed
citizens, together with such disinterceted OnAe A
the tiekat holders present may designate, will superin.
end the drawing .

The paywent of gifts o owners of prige tickets (s as-
sured, A hond, with beavy Yﬂul(y and approved securi
1y, has heen executed Lo the Common wealth of Krnl-"h(,
which s now oo record In Ulerk’s Oftice of Counly
Court st Frankfort, sulject (o Inspection af any one

is b o now feature, an
mont of gifts
Hemittances can be made by Expross, Draft, Fost
office Nnur) Order or Hegistored Letter, made yn(nhln
W KENTUCKY CASH DISTHIBUTION CONPANY
All communioations, orders for Tickets, and applics
Uons for Agencios shiould be sddressed o
HON, THOX, F. PORTER,
Genernl Mannger, Franktort, Ky,
O L WL BARROW & CO.,
Genornl Bastorn Agents, 710 Brondway,
New York

ROSE-BUDS IN WINTER

Dv.—»( Pt Bosss, spmrially propared for fall planting end

quick bloom, sent salely by mall, pestpaid, Five sple A

waristios, 81) Jabwiod, for 8 1 AM) |£.«.' ug,?:

B300( 00 do B4 00 do K500, For1o centa

sach addithonal, one Mg rrn, ’ rrmhlnn‘](o?r 1o

"--qﬂnl'l-"';’:(""'"";'.";"'-',- 'v‘w ¢ oy hn’r new (01 'l lz
O O T Ly a0 chooss fromm gver §
O LA dirime 2 DI CIT S CONARD COu

S UROWERS, Wt Uryre, Ubsster Co., Pa

will almolutely secure the pay-

¥For showing heat of
Pyrometers,

Ovens, Hot Blast Pipes,
Botler Flues, Su

r-Heated Stoam, O1) Scills, &c.
HENKY W. BULKLEY, folo Manufscturer.
1 Droadway, New York.

Machinists’ Tools.

Nxw and IMrRovED PATTERNS
BSend for nov/ lllustrated catalogue.
NG ©0.

weiothes, Plaers Drils,

ow Haven, Conn.

ROCK DRILLING MACHINES
AIR COMPRESSORS,

MANUFACTURED BY B0, eicuRockDrue Co
SEND FOR PAMPHLET FITCHBURG MASS

I OW TO BUILD CHEAP BOATS. By Pad-

dlefast. A sorfos of articles showing how any
person may bulld s boat, with economy. Each articlo Is
nccompanied by dl’l'l"zl and diagrams, with minute
directions, dimensions, &c.

No. 1. The Three Dollar Scow.—Directions for con-
struction, with 7 1llustrations. Contalned In BCIENTI.
YIC AMBRICAN SUPFLEMENT, No, 3. Price 10 cts,

No. 2. The Prve-Dollar Rowing ShJf.—~Wita full di-
rections for construction. 13 filustrations, Contalned
in SCIENTIFIC AMERICAN SUPFLEMENT, No, ¥,

No. 8, A Mourteen. Dollar Salling Nkl[.--‘\'llh 11
lastration. Full directions for construction of boat,
center board, rudder, mut? sall, ote, Contained In
BCIENTIFIC AMERICAN BUPPLEMENT, No.#. Price

10 eanta,

No, &, A Dwetve Dottar Row Hoof, )4 (1lustrations,
IHustratos the construetion of a graceful ribbed boat,
Hght welght, Shows the method of seouring good Hnes,
how to bend and arrange the ribs, dimensions of all the
waris, and Alreotions for construction In full, Contalned
0 SUIENTIFIC AMERICAN BUFFLEMENT, No, %,

All the above numbers of Supplemaont Lo be hind at this
Omee and of sl News Dealors,

s Week to Agenta, nit:-pnt-'rlmk'.

8"5& 87‘1' O, VIOKERY, Augusta, Maine,
NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITHYAIRAFPACE” IMPROVEMENT,
Saves 10 o W ;;-‘I u‘(MY CHALMEKIS BPFENCK (:u.h
N Y0 0.

Yoot K, i 1208 N. Ind B, B Louls,

« BELIG JUNIOR, & 00,
Importers of Amarioan Machinery, ‘r 018, A.r‘anllunl
Implements, Wholesalo and Kxport Hardware and Ma-
ohinery Merchanis, Kat'd 168

LONDUN, Exorawn, and BERLIN, Unaaxy,

Lathes, Planers, Shapers, Drills,

Geonr & Bolt OUuttors &eo. K, 01 'l.l'.)’n'ul.n,J.
PERVROT
NEWSPAPER FILE.

The Koch Patent File, for preserviog newspapers
magazines, and f,.m‘:l.ln 14, ins boen rogontly improye
and price redpeed ubseribers o the BOIRNTIFIO AN
ERICAN and BOTENTIFIO ANERICAN HUPPLEMENT o4l be
suppiied for the low prioe of §1.5 by mal), or §1.25 st the
office of this paper Heavy board sides necription
RCIENTIPIE AMERIOAN, " 1n Kiit Nocessary for
overy one who wishies Lo preserve the paper

Addreas
MUNN & 00,

Publishors BOresTinig AMERIOAN,

[NovemBER 18, 1876.

REFERENGE BOOX

A Bound Book o@ Pages, for 25c.

On receipt of 25 cents, we send by mall, post patd,
oopy of a l?-ndlomo Httle bound volume :-mn';gd the gmf
ENTIFIC AMERICAN REFEREXCE BOOK, contalning 144
mgon Hlustrated with engravings, and forming one of
e choapost and n.ont yaluable books of condonsed re-
forence over printed, Among its contonts are:

1, Tho Census of the United Stntes, by State
vl'vrr"lnrl\m, and Counties, in full,showing :nl-uytlul‘a:r.f,'.
Oof the soveral States,

2. Tablo of Occupntions.—Showing the principal oe-
cupations of the poople of the United Etates, and the
puthber of persons engaged Ineach occupation,
plled from the last Cenwsus,

Tubie o Citiex haying over 10,000 {nhabitants—~Com-
plled from the last Consus,

3. The Patont Laws of the United States In full,
‘With r»ln-c(lnn- How to Obtaln Patenta, Ofilcinl Rules
Conts, ote,; Forms for Applications for Patents and
Cavonts; Formom for Anlpnmrnll. in wholg and part;
Liconces; State, Town, County, and Bhop Rights; Di-
rections I'Imr to Introduee and Sell Inveotions ; General
Principles applicable to Infringements ; Synopais of the
‘atent Lawe of Forelgn Countries, Costs, Frocedure,
Hghts of Employers and Employeces In respect to In-
vontions; State Laws concerning Patents,

4, Unlted States Trade Mark Registration, show.
Ing the Trade Mark Law in full, with Directions for
Rogistoring Trade Marks, Costs, ete,

o, ‘Inlvnd sintes (!o{)'ﬂnht Lonw for Labels, In
full.  With Directions, Expenses, eto,

G, The Principnl Mechnnienl Movemoents. De-
soribed and Hlustrated by 150 small diagrams, of great
value to Inventors and Designers of Mechanism,

7. Geomotry, as Applied to Practical Purposes, With
lustrations.

N. The Modern Stoenm Engine,—With en

showing all the parts, names, cte., and a brie

of the Invention and Progress of Steam Power,

L] !Iom Power,~Simple and plain rules for Calcu~

‘l’! ‘l~w the Horse Power of Bteam Engines and Stroams

o ater,

Com-

ving,
history

'2 dl(nou.—l‘rcaonunf engravings of 45 difforent
{nds of Rope Rnou‘ with explanations us to lylnqr
11, Tables of Welghts and Mensures.—Troy
elght; Apotheearies’ 'elgm; Avolrdupols, or Com-
mercial Welght; French Welghts; United States Stand-
ard; Dry Measure; Land Measure; Cublc Measure;
I.Iytuld casure; French Square Measure; Fronch
. Cuble, or Splld Measure; Measuring Land by Welght,
with on&lnvlnl of usection of the Kngliah, and a soc-
tion of the Frenoh rule, of equal length
12, Valuable 'l‘ub!’m
1) Table of the Veloeity and Foros of the Wind,
2) Table of the Specific Gravity and Welf‘h‘: por Cu~
lb':c&ooll‘:&d Cuble inoh, of the principal substances used
e "
(3) Table of the Heat-Conducting Power of various
Metals and other Solids and Liquids,
(4) Table of the Mineral Constituents absorbed or
removed from the Boll, per acre, hs differont crops.
20; Table of Steam | and Tomporatures.,
6) Table of the Effocts of Heat upon various bodles,
melting polnta, ete.

13. Miscellaneous Information.—¥orce of -
slon by Heat; small Steamboats, &ror" dimensions of
engines, bollers, propeliers, boats; Incubation,
perature of; To Make ‘hlclnﬁhper; Constituents of
varfous Bubstances; Fm:umaﬁ ow E“ and
for Calculation; Specific Heat Explain

ravity of Liquids, Sollds, Afr, and Uases; Gus:
or—Pressure, Heat, and Horse Power of ; Copylng 1nk,
to Make; Heat, Ita mechanical equivalent ex 5
Molecules of Matter, sizeand motion explained; l‘,lnl-
Rods—val

ning and Lightain, usble information Value
of Drainage Explalned; Amount of Power al prescat
Yielded from Coal by best ; Bound—its velocity

gg ‘::l‘:: i)tu(, “1‘:':3.'?- ’o.l.wlm Bpoed oi

Kledtric Spark, ete. ; Vdu.blgéndpd. :

The SCIENTIFIC AMERICAN REFERENCE BOOK.
Price only 35 centa, m‘behndol News :‘unu all
parta of the country, and of the undersigned. Sest by
mall on recelpt of the price.

MUNN & CO.1 Publishers,

Sciontific A Oflice.
Park Row, Now York.

Danbury Drill Chueks,

New—1876—Pattern.

§# GREATLY IMPROVED—ALL CAST STEEL. &2
PRICE REDUCED TO $8.00.
Sold by all dealers in Mechanic's Tools.
THE HULL & BELDEN CO,, llulv:nm'lm

FRIGTION C '

LUTCHES =~
2 AND

eLEVATORS.

VOLNEY W.MASON & CO.PROV.RI

At Centennial Exhibition, Mschinery Hall, D. &, 6,
Also at entrance to Pump Annex.
By

OW TO MAKE BPIRAL SPRINGS.

Joshua Rose. With three engravings of the tools,
whioh are eastly made, and complete practical directions
for working, including Hardening and Tempering, Price
10 conts, Contalned In BOIERTIFIC AMERIOAN BUFFLE-
MENT No.2. To be had at this office and st all Nows
Btores throughout the country.

wt
s, worth 1.
GORMAM & CO,

BOSTON, MASS,

BATTERIKS, CHEMICALS, AND MATERIALS, in
aols or .lngln. with Nooks of ln-wouur luhh'lchl.
Gold, and Slver I'l-m;f. THOMAS HALL, Manufao-
‘uﬁnl Klectriclan, 19 Hromnfeld SBtreet, Boston, Mass
Hustrated Catalogue sent free,

PORTLANDCEMENT

HOMAN & KEENE'S, For Walks, Clsterns, Founda-
tlons, Btables, Ueliare, Bridges, Resorvolrs, Breweries, ote,
Hemit 10 conts for ¥ cal Treatise on c,rnnl.

B. L. Mxsouawt & Co,, 7 Bouth Bt., Now York.

NOYEK' N

are the lnsut In the United Statod® c{ make Bury
Millsto ‘ortable Mills, Bmut Maohines Paokers, Mill
Moks, Palleys sod Gearing, spocislly

sdapiad to Bour mille" Bend Tor ta
ur m . ir o
1. T NOVE & BON, Vammalo, N. Y.

Portland and Keene's Cement.

¥rom the best London Manufacturers, ¥or sale by

JA#KD HHAND, ¥ Beokman #t,, Now York,

A I'ractioal Treatdse on Comont furnished ‘for 3 centa.
Niagara

SteamPumpWorks

EsTAanLisnED LM,
CHARLES B, HARDICK,

Ne 93 Adanme Niroest

BROOKLYN, N,

STROUDSB 3 :
EMERY WHEELS PNRD%RII)'&)ERS.

_}LHU.‘ {',!i"_\(_;..fl Gen'l Agent for N. Y, ofty anu Btate,

OOA‘RDUS' PATENT UNIVERSAL BOOEN-
TRIC MILLS—For grinding Bones Ores, Band, O14
jructbles, Fire Clay, Guanos, O1) Cske, Feed, Corn,
Corn and Cob, Tobacco, Bnuff, Sugar, Salts, Hoots
B&!ccu. Coffee, Cocoanut, Flaxseed, Asbostos, . Mica
ote., and whatever cannot be ground by other mills
.?(l).lom'o;vp!l!?]tf)\ﬁtm ‘ Inks, Paste anlln,. ote,
. L « Fuccee .
DUB, corner of White and Klm.:l(:.nr.foNu’:?t:‘vi.“ s

'WO00D & LIGHT
Machine Co.
WORCESTER, Mass.
Manufacture all kinds of
Iron-Working
Machinery,
including many novelties.
Bhafslag, Pulleys, &2.

Send for Circular.

l;l"'HHUM ROCK, HAnoR oF SAN FRANCISCO.

&l 'Vull Account of (ts RBemoval, Method and Cost. By

h{ : ll.":.‘:"tl“l‘:-n:::r '\l\'uh ’?f.munnlmm. dl-rrxm-.
. un ]

Price 10 conta. 7‘“_nl4|"r"ll Iv:np;'ﬂ':!ll";;.l(’{'afln)“lt';:s\"‘i

1011 b : r
:lll lhlnl'i.\’l':-\h:l’r.'hu . To be bad at this OMice and of

DAMPER
REGULATORS G 35%%%‘6%%8

MURRILL & KEIZER, 44 Hollldny St., Balt

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.
V. B. FRANKLIY, V. P, J, ). ALLEN, Prast,
J. B, PIERCE, Sy,

For the Beat and

UNCHIEDG address THE iin
DROP PRESSES, Mvorerows, conn. "

or Tus

SCIENTIFIC AMERICAN,
For 1877.

THE MOST POPULAR SCIENTIFIC PAFER
IN THEE WORLD,

—

THIRTY-SECOND YEAR

The publishers of the SCIENTIFIC (
beg to announce that on the first day of UAry,
1577, & new volume commences, It will
to be the aim of the publishers to render con~
tents of the new volume more attraotive an
ful than any of its prodecessors.

To the Mechanic and Manvfacturer.

No person engaged (n any of the mechanioal pur-
suits should think of doing without the Sores-
TIr10 AMERICAN, Every number contains from
#ix to ten engravings of now machines and Inven-
tions which cannot be found (n any other publica-
tion.

The SCIENTIFIC AMERICAN Is dovoted to the
inverests of Popular Solence, the Mochanic Arts,
Manufactures,Inventions,Agriculture,Commerce
and the industrial pursuits generally; and it is val-
uable and {nstructive not only In the Workshop
and Manufactory, but also in the Household, the
Library, and tho Reading Room, Each volume
contains hundreds of Notes, Rocelpts, and Sugges-
tions and Advioo, by Practical Writers, for Work-
ing Mon and Employors, in all the various arts.

TERMS OF SUBSCRIPIION.

Ono copy of tho BOIENTIFIC AMENICAN will be
sont for one year, 5 numbers, POSTAGE PRE-
PAID, to any subsoriber in the United States or
Oanada, on reoelpt of three dollars and toenty cents
by tho publishers,

Ome dxtra copy of the BOINTIFIC AMERICAN will
be suppliod gratis for every olub of Muve subseribers
at $3.90 vaoh; or slx coples for $10.50 without extra
copy. Postage froe.

The Nolentifioc Amorican. Supplement,

A wookly papor, uniform In gl with tho Soien-
TIrI0 AMERICAN, but & distinot publioation. n
oontains working drawings of enginooring works,
and olaborate treatises oo every branch of Solence
and Moohanics, by omipent writers, at home and
abroad. Ap {llustratod cover protects the hand-
somely printed sheeta. Price, $5.00 por annum.

Binglo coples 10 conts,
One copy of the BOIENTINIO AMERIOAN ad one

copy of the BOIRNTIFIO AMEIRICAN Surriesens will
be sent fOr OnO YOAr, postage propald, (o any sub.
soribor (0 the United States or Canada, on recelpt
of seven Dotlars by the publishers.

Tho safost way to remit s by Postal-Order,
Draft, or Kxpross, Money carofully plnoed insldo
of onvelopoes, soourely sealed, nod onrofully ad-
Arossod, soldom goos astray; but it is at tho son-
dor's sk, Addross all lotters and make all or-

ders, drafts, eto, payable to

MUNN & CO.,

37 PARK ROW, NEW YORK

HE “Bolontifioc Amoerioan* t:r’mmd wita
T e SO o et

VOLUME XXXVL—NEW SERIES.




