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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superseded whip saw-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,
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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,
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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,
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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

- e~
o -
ot )

il

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
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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,




-

' 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
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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-

Seientific

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
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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,
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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
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$8.20 por Annum,
[POBTAGE PREPALID, .

The policy of exhibitors has been to give in every case " being to select good examples from the stock on hand. Thus
the fullest possible representation of their products; and in | the visitor saw the average tools under ordinary conditions
lleu of oneor two prominent machines working, while the : of trinl, and at the same time could draw his own inferences
remainder in any one exhibitor's space remain idle, all are |as to the excellence of the material used, and the design
shown in operation. In very few instances, moreover, wore | employed in construction.

special machines made for the Exposition, the general rule Continued on page B44.

[NEW BENIES, )
J. A, FAY & 00.,'8 EXHIBIT OF WOODWORKING ted.
MACHINERY AT THE CENTENNIAL.

It is generally sdmitted that the display of woodworking
muachinery at the Centonnial Exposition has never been
equaled in any previous world's fair, either in pointof va-
rioty, of efficiency, or of numbers of the implements exhibi.
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O~ coDY, Six months, postage tncloded.......... GeevNae s Nae wesases 160
Cludb Raten.
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THE CLOSE OF THE CENTENNIAL EXPOSITION.

With ceremonies as simplo and yet as befitting as those
which marked its opening, the Centennial Exposition has
closed, and so our grand celebration passes into the history
of the country. The present is hardly the time to view it
in the light of a single event, still less to attempt to point out
its results and probable effect upon the industries of the na-
tion and our future intercourse with the rest of the world.
Our participation in its occurrences is too recent, the mem-
ory of its details too fresh, for a retrospect ; nor can we pre-
dicate results on the recent past, during which the excite.
ment and turmoil of a phenomenal political campaign has
held the uppermost place in the public wmind. We shall
rather look for results after the business and trade of the
country, now rapidly recovering from the stagnation of the
past three years, shall have resumed their normal sctivity,
and after the finances of the nation shall have been settled
on some sound, honest, and enduring basis.

That the Centenninl, both intrinsieally as a display and in
the circumstances connected with it, has been successful
far beyond the lot of all previous world’s fairs, is plainly
evident, The exhibits collectively were, with few exceptions,
splendid representations of the resources and skill of the
contributing nations. Never before has there been gathered
such a collection of wonderful productions as the English
and German pottery, the French silks and tapestries, the
Chinese carvings, the Japanese bronzes, the Austrian art
work, the Belgian laces, the superb records of the vast en-
gineering works of Holland, the exquisite Italian mosaics,
the Bohemian glassware, the Russian silver and gold ob-
jects and precious minerals, the Swedish iron and steel, the
magnificent groups of Australian products, and our own la-
bor-saving machinery.

The extortions and privations which visitors to Vienna
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2 %ﬁm lding and roundlnp Apparatus for Sweeping Prismatic
and Cireular Patterns, Ring and Polygonal Figures; Ornamental Fig-
-ru;s;‘?t Patterns of Various Shades Apparatas for Sweoping Gear
Wheel terass for Forming and Ad f'mu:x the Toeth: for Boft Metal
ll;.rx’{fnn; for Cast Iron Beams . —~Exhibits of Rock Drills, The Burlelgh

J1. ENGINEERING AND MECHANICS.~The Great Suspension Bridge
between New York and Brooklyn, with 4 [Hlustrations, —~Deseription of
the Mode of Makiog and um' the Cables, the Cradies, und Tempo-
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untered at every turn were in Philadelphia rarely met
with. Within the grounds the provisions for the public
comfort were such that even the colossal crowds, which at
times filled the bLuildings, failed to disarrange them. And
then the crowds themselves! Where could two hundred
thousand enthusiastic people be zathered within such nar-
row limits for a day, and yet not a single accident, no inja-
ries to individuals, and no acts of lawlessness occur? What
a magnificent proof of efficiency, for our railroads to beable
to point %o the fact that eight million people have been trans.
ported to Philadelphia from every portion of the country,
over a period of six months, and but one casualty wherein
life was lost had occurred! Eleven years ago, these eight
million people were engaged in & bitter and terrible inter
necine war. Now, great national gatherings have taken
place day after day, unmarred by a word of sectional strife
or ill feeling. For three years the nation has been suffering

345 | under o shrinkage of values and a financial stress which

has brought ruin to thousands, and of which no one has
egcaped the evil effects.  Yet despite all the privations and

x57
s | suffering incident thereto, s vast national enterprise has not
5 |only been successfully carrled through, but has included

such u representation of the fraits of American industry and
gening as has never before been seen.
‘While we cannot yet point to special results due to the

344 | Centennial, we may at least be assured that it has imparted

to our people a valuable and healthy appreciation of the
¢ goodness which lieth abroad.” Its tendency has been to
break down that bulwark of intolerance and self-sufficiency
which Brother Jonathan too often deems in accordance
with his independent notions of self-sovereignty, and which
has caused him to depreciate the productions of older na-
tions. On the other hand, it has opened the eyes of the
world to the fact that we are ready to compete for prece-
dence in the trade in certain products, hitherto monopolized
abrond, notably our steel, our porcelain, our cotton goods,
and our silks. We have also learned to compare our own
work with that done In Burope; and having found where we
are excelled ns well s where we excel, we have stored up a
stock of ideas, sure to bear rich fruit in the future.

In these idess and thoughts suggested, in extended com-
merce due to the closer intercourse with, and henceo bettor
knowledge attained of, other nations, in the consequent fm-
petus to our industries and educational systems, and in a
brosder cosmopolitan spirit diffused over the whole country,
do we look for the best results yet to be gained from the
Centennial Exposition.

Al A
4

INTERMITTENT RECORDS AND THEIR INTERPRETATION

A fow years ago, men wrote universal history with the
utmost precision and confidence, as though the doings and
developments of humanity, during all sges and in every
part of the world, were perfectly known. The threads of
Luman history, so far as then possessed, plainly converged
toward a little tract of country ecast of the Meditorrmnean
Soa; and bolieving that the Scriptures contained n divinely
Inspired necount of man's origin there, men not unreasons.
bly Inforred that all the world outside their knowledge wns
notunlly or practically blank. But for the past half century,
Intelligent people have ceased to entertain that view, except
with great and varions modifications, determined by a more
or loss honeat desire to maiotain the integrity of the sorip.
tural record,  As soon as the matter began to bo critically
investigated, it booanme very clear that, so far from being
complote and continuons, the chronicles which lnd boen
woven no often into exhaustive histories, were disconnected
and fragmontary, extremely limited in scope, and wretchod:
ly deficlent every way. Even when fullest, they gave but
seanty Information of the daily lives of the peopls, the move-
moents of nations, the rise of empires, the progress of Inven.
tlon and discovery, indeed of everything now considored

mont valunble and important, historically considered,
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Gradually historical research and archwological investiga-
tion came In to discover and imperfectly bridge over enor
mous gaps in the history once thought complete; highly im
portant events were found to have been lost track of; during
long periods of time no records had been kept, and of records
carefully made only disconnected fragments have survived ;
unmentioned or falsely mentioned empires were found to
have flourished side by side with those which had professed
to be not only the people but the only people of their day,
while others a little further off were utterly unknown.
Splendid civilizations, lasting many centuries, had contribu-
ted nothing to the written chronicles of the nations whose
records remained ;: and others which had spparently burst in
full panoply upon the gaze of an astonished world, were
found to have had their beginning in barbarism, and to have
slowly risen to the lofty stage at which history had formerly
found them,

Still more fatal to the ancient view of universal history
were the discoveries that, at the generally accopted date of
man’s beginning, Egypt was in her decline, the grandear of
her civilization having reached its culmination before Satan
talked with Eve in the garden, and that other parts of the
world which had been accounted historically blank could
show, like China and Peru, the remains of ci-viliulion cer-
tainly as ancient as that of Egypt.

Then geology came forward to show that the six thousand
years of Hebrew chronology, or the doubly extended clhro-
nology of Egypt, covered but & minute fraction of the time
since man made his first recognized appearance on our globe,
and that all we know of human history is as nothing com.-
pared with the unrecorded ages of which we only know that
man existed. Evidence of the gaps inthe story of human.
ity, gaps of enormous duration, are indeed overwhelming,
Evidence of what man was doing during those sges is for
the most part nil. It is possible, however, to bridge over
some of those periods by inferences which cannot be consid-
ered wholly illegitimate, We know that, back of every civi-
lization which has been critically studied (no matter how ab.
ruptly that civilization may have first seemed to come upon
the stage of history),there have been found evidences of low-
er and still lower culture. In some cases it has been possible
to trace the successive steps of progress almost continuously
from barbarism upward, and everywhere the drift of evi-
dence touching early races is such asto justify the convic-
tion that civilization has always been a product of human
effort and time, Even when the antecedents of a civiliza-
tion are lost entirely, we still know enough of human devel-
opment not to believe that the nation began when and as it
first appeared on the stage of history.

All this is now common place enough, we are well aware;
and it would be unworthy of serious rehearsal here were it
not for the instructive parallel which may be drawn between
it and the historical interpretation of the equally intermit-
tent and fragmentars records of geology, touching which
there is stil! a great deal of misunderstanding.

In the early days of geological observation, men proceeded
just as they had done in the case of humnan history. It was
assumed that the rocks contained a divinely appointed re-
cord of the earth’s history, from which men could gather an
exhaustive knowledge of the whole earth’s experience. The
strata of England and Western Europe were studied with
great enthusiasm; their relative ages were determined, and
their fossil remains were arranged nccording to the assumed
order of their creation, with more or less forcing to make them
tally with the Mosaic days. Everything seomed straightfor.
ward and easy. If fish appeared in great numbers in one
stratum, it was because they were created then and there; if
monstrous lizards swarmed suddenly in another, it was be:
cause a new chapter had been begun in the geologic history;
and so on to the minutest detail,

But as knowledge increased by the study of outlying stra-
ta, grave doubts began to arige with regard to the complete-
ness of the supposed ‘perfect” record and the correctness of
previous interpretations. The times of “‘first" beginnings had
to be pushed back again and again. Formations supposed to
have suceeeded each other immediately weore found else-
where to be separated by deposits of vast thickness, requir:
ing enormous periods of timo for their doposition. Creatures
supposed to have come suddenly into belng in one age were
found to have existed at periods immensely more ancient,
Gaps were discovered whore none had been suspected; broad
distinctions of age and formation were ruthlessly wiped out;
and a8 the work went on, it became more and more apparent
that tho classifications and chronologic schemes, which had
been so confidently adopted, were largely misleading or
meaningless, To those who studied geology in books, the
completeness and continuity of the geologic record remained
undoubted; to those, howover, who wero engaged in the
study of the record itself, its intermittent and fragmentary
nature was most apparent. It was seen that only under rare
and exceptionally favorable conditions was it possible that
any record of 1ifo could be made, It was only under still
more excoptional conditions that the record, if made, could
be preserved, And when the limited scope of
investigation was taken into the account, the absurdity, of
the early deductions considered as comprehensive and ox-
haustive, becamo ludicronsly plain, Yet when Mr. Darwin
appealed to the imporfection of the geologlo M;Olm‘
geologlsts everywhero raised w great laugh of derlsion, as
though he had invented thoe plea to wmﬂ kne s of
his caso.  Public opinion on this point had indeed to under.
go thesame course of lnstraction and enlig ent that we
have notioed in connoction with the hi . 0.
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_frequently show thelr unfamiliarity with Nature by repeat-
ing the old objections to any admission of broaks in the re-
cord of the rocks, apparently unconscious that the pro.
sent scope of geologleal knowledge is as limited, goographi-
cally viewed, as the range of universal history was a contury
ngo, or that it 18 slmply absurd to argue as though what is
known of the earth's history is the whole of that history,
Even if wo had, duly arranged in our cabinets, overy fossil
the world contains, we should still full as far short of a con-
nected history of 1life as our libraries do of a history of
humanity,

From the necessary conditions of the case, it is and must
always be simply presumptuous to make sweeping asser-
tions of what may or may not have been, in the absence of
positive evidence. We ean only assume that the unknown
most probably conformed to the known in general character;
that, if there is found in any region & sudden accession of
vestiges of high civilizntion, it is more likely that a civi-
lized people suddenly invaded that country and took posses-
sion of it, us the whites have this country, than that a pe-
culiar civilization camo suddenly into existence by direct
creation. And similarly, if we find & stratam of rock sud-
denly (geologically speaking) filled with the remains of a
higher form of life than the underlying strata showed, it is
more reasonable to attribute the change to migrations, such
as we have evidence of, than to creations, of which wehave
no evidence. And when all the evidence we have points to
the evolution of higher types of civilization or of life from
lower types: and since we know that, in our histories of
varth and man, the unrecorded periods clearly exceed enor-
mousiy in duration those of which we have even partial
rocords; it is altogother more prudent to be modestly guided
by the known than to give ourselves up, as the unscientific
are prone to do, to wild imaginations and the traditions of
those whose means of knowledge were demonstrably inferior
to ours.

— = vtre——
THE STEREOSCOPE,

We are indebted to the late Sir Charles Wheatstone for a
series of investigations on binocular vision, which finally
culminated in the invention of that now very popular little
apparatus, the stereoscope. It wasin 1823 that Wheatstone
called attention to a fact until then hardly noticed, namely,
that the perception of relief in objects is the resultof the
superposition of the images, one on each eye ; but these im-
ages slightly differ from each other. The mind, guided by
the experience of many years, receives in this way the im-
pression of various distances; and Wheatstone discovered
that this impression may also be given to the mind by two
pictures if each is drawn so as to cerrespond,respectively, to
the image received by each eye. In order to prove this,
‘Wheatstone invented the stereoscope. Considered from the
standpoint of pure Science (spart from its practical applica-
tion for amusement, instruction, and research, and the bi-
nocular micr pes and telescopes that have grown out of
it) this discovery of Wheatstone's is perhaps as interesting
as any other invention of recent date, not excepting the ka-
leidoscope, the telephone, the pseudoscope, and the revol-
ving mirror for measuring the velocity of light, etc. Sir
David Brewster, who was erroneously supposed by many to
have invented the stereoscope, used often, while insisting on
the importance of this new conquest in physical science,
to describe this instrument unhesitatingly as the most re
markable gift with which the study of binocular vision had
been enriched,

The first stereoscope by which Wheatstone demonstrated
his discovery was n reflecting stereoscope. Two vertical
mirrors were placed so as to make, respectively, an angle
of 457 with the axes of the eyes, and in such a position as
to reflect the rays coming from the right and left into the
eyes, the mirrors belog joined at a middle point between the
axes. Two perspective drawings, correctly made, so as to
correspond with the image which the real object would make
in each eye, were then so placed, at the right and left, asto
cnuse these images in the mirrors to coincide in the act of
vigion, and the illusion was porfect. Wheatstono found
Inter that he could dispense with the mirrors and simplify
the appuratus by using two prisms, to which le had lenses
attached so a8 to magnify the drawings. Browster finally
had prismatic lonses made, joined by their thinnest odges,
by which small drawings, placed at the distauce of, say,
threo inches, could be made to colncide for the vision, It
should, however, bo mentioned that Duboseq, of Paris, was
the first to give to the stereoscope the simple practical form
in which it is now seen in the trade; but its popularity did
not become established until photography came to its aid, ta
make binocular pictures porfect in all their detalls.

It wis ot the first universsl exposition,in London, in 1851,
that Duboseq exhibited a stercoscope, and then for the first
time the instrument became noticed by the publie, although
it had been known to sclentists for 13 years, during which
time Dr. Carpenter and others had continually, in lectures
on physical sclencos, pxhibited the instrument and demon
strated the principles of Wheatstone's discovery. Accard-
ing to the statemonts of one menufscturer of optical in.
struments, & long time elapsed before the people began to
appreciate the beauties of the stereoscope ; und for several
yours no sulow of any lmportance could be made. But at lnst
itn morits wore realized, und suddenly a large demand
sprang up.  The storeoscope soon beenme in fashion | and
the manufacture of the different forms of the instrument
(varying in price from B0 conts to $100), the grinding of the
prismatic lonsos, and the production of the photographic
pictures (on paper and on glass) have now bacoms an impor-
tant branch of business, in which thousands of artists and

workmen are occupled
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A recent application of the spectroscope, especially useful
for the student of Sclence, consists in the reproduction of
drawings of geomotrical figures, illustrating the various
forms used in the study of stereometry, such ns the pro-
Jection of solids in descriptive geometry and spherical tri-
gonometry, and espoecially in crystalography. In the latter
sclence, it may be made especially useful, as, in this way,
not only the crystals themselves, but also the forms result.
ing from the interpenctration of two crystals, may be ex-
plained better than can be done in any other way. The re-
Intion of various systems of crystalization, the transition
of one form into another, the relation of the nucleus to ex-
terior forms, thedirections of cleavage, the position of axes
of crystalization, thelaws of double refraction, and various
other more or less intricate subjects may thus be made sim-
ple to the avernge understanding: and these studies may
awnken some interest in this important subject, and sim-
plify it to those who cannot afford to buy the expensive and
bulky models of crystals. A number of stereoscopic pic-
tures may thus be made equivalent to a collection of models
costing as many dollars as the pictures cost cents,

-

ARTIFICIAL BUTTER

There has been for some time past a prevalent impression
that, if the manufacture of artificial butter has not died
out, at least no product of this description is now industrial-
ly made which has any standing in the market, or which
cannot, by any one, be properly distinguished from the gen-
uine article, It is true that the public, both in this country
and more especinlly in England, has had placed before it in
the newspapers more records of failures in artificial butter
making than of the successful efforts therein; and these, to-
gether with the popular prejudice which exists against the
material, are sufficient, perhaps, to account for the general
impression referred to. The facts, however, we are assured
by competent authority, are altogether against any such con-
clusion, for quite recently no less than fifty artificial butter
factories were counted in this city; and large quantities of
artificial butter are sold in the market by wholesale dealers,
or are purchased direct from the manufactories by large re.
tailers, and offered to the customer as genuine butter,
There is, of course, a duplicity in this business which is re-
prehensible; but if people cannot distinguish the made from
the natural vroduct, and if the former is, ag reported by
Professor Chandler, actually more healthful than theaverage
cow butter sold, it would be difficult to prove any damages
save to the moral sense to all, and to the over-qualmish pre-
judices of a part, of the community.

It will be seen furthermore that, the above being the
case, the problem of succesfully producing the imitation
product has been golved, and in that we may recognize an
important step in sclentific progress, which it is worth
while to consider briefly in the light of previous efforts, As
the successful process is based mainly on the invention of
Hippolyte Mége, patented in this country in December 1873,
the previous patents, obtained by Bradley in 1871, and by
Peyrouse in the same year, as well as that taken out by Paraf
in April, 1873 (which last is charged to be a piracy of Mige’s
ideas) need not be referred to. The best points of Mige's
invention are found combined in the reissue of his patents,
dated May 12, 1874, and among them these two essential
and important operations, namely, the extraction of the oil
from the fat, at a low temperature, and the conversion of
the oil, by churning with milk, into butter. The caul fat,
being washed, is hashed, melted in a water bath at 125°
Fah.,, and, after becoming separated from the membrane, is
allowed to solidify. It is then pressed, and the oil treated in
different ways according as the resulting product is intended
for immediate or future use. It will suffice here to say that
the product thus obtained has a grain, and seemingly has no
resemblance to genuine butter save in color, With refer-
ence to the many other patents issued since the date of
Mdge's, it may be said that, as a rule, the common defects,
of grain, lack of savor, and inferior keeping quality, are pre-
sent in all; and the products may more fairly be described
a8 chemically prepared tallow than as butter,

The above statements are made on the authority of Dr,
Henry A. Mott, E, M., n promising young chemlst of this
city, who for some years back has been engaged in lnvesti-
gating the subject wo are here examining, His researches
have included the actual manufacture and testing of the va-
rions compounds patented ; and their result is found In the
present, or “ true,” ng he terms it, process for producing ar-
tificial butter. To Dr, Mott belongs the credit of this dis.
covery, although the ownership of his process is in the
hands of others; and its saliont feature Is that he produces,
not tallow disguised as butter, but butier itself, This will
be seen at onee from the fact that chemical annlysis of cream
butter gives water 1220, and solids 87°71 parts per 100: of
artificial butter, water 12:000, solids 87005, The amount
of casein in the artificial product, the detailed analysis
shows to be n little highor than in the natural butter (0745
to 0r10) but not sufficlent to make any difference, Compar-
ing the futs proves that there is s very small amount of
butyrin in the artificlal product, nnd herein lies the chief
disparity : which amounts to an abgolute virtue, because,
while safficlent butyrin exists to afford the necessary odor
and flavor to the artificinl produet, there is not enough con
tained to render the butter rancid by decomposition,

Dr. Mott's process of manufacture is as follows: The fat,
after being welghod, is thoroughly and repeatedly washoed in
tepid and cold water, It is then disintegrated in a meat
hasher, and foroed through a fine sleve. Next, it is placed
in the melting tunk, which is surrounded by water at 146°
Fah., and there kept until the temperature of the fat renches
124° Fah. During this process the matorisl is constantly
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stirred, After the scrap has settled, the clear yellow oil is
drained off in cans, and left for from 12 to 24 hours in &
room at 70° Fah. to granulate. The refined fat Is now
packed in cloth into small packages, about 8 inches long by
13 inches thick by 4 inches wide, and these are placed on
metal plates, and piled one above another in n press. Girad-
ual pressure is applied, when the oil ls driven out, lm:
cakes of pure white stearin left. Theoil, belng cooled to 70
Fah,, i8 next churned with sour milk, annatto, and soda, 100
1bs. of oil being used to 15 or 20 1bs. of milk, 3 ozs. of an-
natto solution, and § oz. of bicarbonate of sods. The mixture
is agitated for ten or fifteen minutes, and then led into &
tub of pounded ice, with which it is thoroughly mingled.
This process completely removes the grain. After the ice
melts, the solidified oil is crumbled, and 30 1bs, of it are in-
troduced in a churn with 25 1bs. of churned sour milk.
Here it takes up a percentage of the milk, as well as the but-
ter flavor and odor. Lastly, the butter is worked and salted
in the usual way, and is packed in firkins, ete,, for the mar-
ket.

Hon. X. A. Willard, President of the New York State
Dairymen’s Association, an able butter expert, admits his
surprise at the flavor, and declares the butter the best yet
made. The cost of manufacture is about 18 cents a poand,
the selling price 25 cents to wholesale dealers; so that, so
far as the saving is concerned, there is very little, over the
cost of genuine butter. The economy, however, would doubt-
leas become manifest were the people willing to accept the
material for what it is, and thus enable the industry to be-
come established on a broader foundation.

Dr. Mott’s report on artificial Lutter, recently read before
the Chemical Society of this city, contains complete details of
his processes, together with 2 review of those previously
patented, besides full chemical analyses, complete estimates,
and plans for a factory capable of producing 500 lbs. of but-
ter daily, and drawings of apparatus, etc. This valuable pa-
per, too lengthy for these columns, appears in full in the
SCIENTIFIC AMERICAN SUPPLEMENT, Now. 48 and 49, cur-
rent volume.

THE SALT BLUFFS OF VIRGIN RIVER, NEVADA.

The mineral wealth of Nevada is by no means confined,
as many may suppose, to Big Bonanzas and similar stores
of precious metal hid within its seemingly barren moun-
tains. In many places its sterile plains—the beds of recent-
ly evaporated seas—are underlaid with extensive strata of
cruder though possibly not less important commodities,
among which common salt is certainly not the least valu-
able.

Perhaps the most important of the formations of this
character are the vast deposits of rock salt along the valley
of the Rio Virgin, in the southeastern corner of the State.
Their discovery is quite recent. Lisutenant Wheeler, in
charge of the survey of the region west of the 100th meri-
dian, first visited their neighborhood in 1869, and again two
years later, at which time the only indication of their pres-
ence appears to have been a curious natural well, which Mr.
G. K. Gilbert describes and figured in his report on the ge-
ology of those parts. It lies near the confluence of the Rio
Virgin and the Colorado, in a smooth gravelly plain sloping
gradually toward the latter, and presents a round, crater-
like opening nearly three hundred feet across at the top.
The sides are of unconsolidated defritus horizontally bedded,
the upper thirty-five feet being of half-sorted gravel and
sand, and the lower fifteen feet of saline sand showing a
slight efflorescence. At fifty feet below the land surface is
a water level about a hundred and twenty feet across, and
below the water the slope of the bottom can be seen contin-
uous with the bank for fifteen or twenty feet. The water
is too salt for drinking. There is no sign that the well ever
overflowed, the water is not thermal, and no marks of gey-
ser action are to be seen. Mr. Gilbert suggests that the
well might have been opened by the solution of a salt de
posit, which is extremely probable in view of the vast ex-
tension of saline strata along the river valloy.

A correspondent of the San Francisco Chroniele, who
lately made a specinl visit to the salt quarries now being
opened up at various points from six to twenty miles above
the Colorado, roports that the rock salt ocours in * moun.
tains," and is quarried like marble or granite. The salt
mountains begin about six miles from the mouth of the Rio
Virgin and extend along its valley a distance of thirty miles,
For the first six miles or so, the salt rock appears like com-
mon coarse gray granite, and Is said to contain 92 per cent
of pure salt.

The quarries hore le along the east side of the river and
within half a milo of the river bank, On the western side,
twonty miles up, the salt is as white as snow on the surfuce
but beautifully transparent within, The blocks of salt
thrown out by blasting look like cakes of clear ice, 80 crys.
talline that fine print can be read through several inches
of it
The Rio Virgin is & muddy turbulent stream about a hun.
dred feet wide and very shallow. Where it joins the Colo-
rado,the Iatter is perhaps seven hundred and fifty foot wide
and from ten to fifty foot deep at low water. The head of
navigation is at Collville, twenty-five miles below, but small
bargoes of a few tuns burden are towed up to the mouth of
tho Virgin for cargoes of salt for supplying the mines of Bl
Dorado caiion and elsewhers, The Virgin joins the Colora-
do at a point six hundred miles above its mouth, and about
fifty milos bolow the outlot of the Grand Caflon. The re-
glon about the salt mines is altogether barren and desolate.
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IMPROVED FIREPROOF AND BURGLARPROOF SAFE.

1t has boon suggested that the simplest firoproof safe is
found 10 a hole in the ground. The present invention im-
proves upon this idea by suspending a safe by a chain in a
well, and also by locking it there so as to prevent burglars
from raising it, A, in the engraving, ropresonts a well of
strong masonry in the collar under the safe, B,in which isa
watertight case, C, of galvanized iron, surrounded, excopt at
the top and bottom, by water, Into this case the safe is low.
ered by a chain, pulley, crank shaft, counterweight,
ote. A staplo is attached to the bottom of the safe,
and a bolt, K, which is operated through the medium
of tho arm, a, and rock lover, b, by rod, Z, passes into
said staple and o holds tho safedown. m, in the small
diagrams, is a aliding bolt, which, in connection with
the tumblers, L, controls the locking bolt, K. The
tumblers are connected to rods, O P, respectively, ex-
tending up through the floors to the room in which the
safe is used, to be manipulated conveniently. Q is a
trap door in the floorof the room, over which the safe
stands when raised.

The invention was patented through the Scientific
American Patent Agency, September 26, 1876, by Mr,
1. J. Gray, of Pentwater, Mich.

In Case of Fire.

The season is at hand when fires most prevail, and
when the precautionary hints of the late Dr. Hall are
most important to be heeded. They are as follows :
Keep doors and windows of the structure closed until
the firemen come; put a wet cloth over the mouth, and
get down on all fours in a smoky room; open the upper
part of the window to get the smoke out; if ina thea-
ter, church, or school room, keep cool; descend lad-
ders with a regular step to prevent the vibration. If
kerosene just purchased can be made to burn in & sau-
cer by igniting with a match, throw it away. Put wire
work or glass shades over gaslights in show windows,
and in bedrooms with curtains; sprinkle sand instead
of sawdust on floors of oil stores; keep shavings and

wood awsy from steam boilers, and greasy
rags from lofts, cupboards, boxes, etc.; see that all
stovepipes enter well in the chimney, and thatall lights
and fires are out before retiring orleaving the place of
business; keep matches in metal or earthen vessels,
and out of the reach of children; and provide a piece
of stout rope, long enough to reach the ground, in
every chamber. Neither admit any one if the house
be on fire, excapt police, firemen, and known neighbors;
nor swing lighted gas brackets sgainst the wall; nor
leave small children in & room where there are matches
or &n open fire; nor deposit ashes in a wooden box, or on the
floor; mor use a light in examining the gas meter. Never
leave clothes near the fire place to dry; nor smoke or read
in bed by candle or lamp light; nor put kindling wood todry
on top of the stove; nor take a light into a closet; nor pour
out liquor near an open light; nor keep burning or other in-
flammable fluids in rooms where there is a fire; nor allow
smoking about barns or warehouses.

-—
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TIME DROP ATTACHMENT FOR ALARM CLOCKS,
This is an ingenious device connected with ordinary clock
mechanism, which may be attached to the door of a fur.
nace to turn on the draft; with the faucet of & water pipe,
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to turn off or on the water; or with the valve of a gas pipe,
to turn off the gas at any time, A rod, C, passes through
the bottom of the case of the clock, and has a loop formed
upon its upper end, to enable it to be hung upon the teeth
of the wheel of the alarm mechanism, B, To the lower
end of the loop rod, C, Iy plvoted the end of a lever, D,
which is pivoted to the bottom of the clock, A, when sald

Feientific Qmevican.

elock is attached to a wall and to the bottom of a shelf. The
other end of the lover, D, rests against the arm of an obtuse
angled lever, E, which is pivoted at its angle to the bottom
of the clock, or to the shelf to which said clock I8 attached,
80 that its othor nrm may project boyond the end of the sald
bottom or shelf. The loop rod, ¢, the lever, D, and the ob.
tuse-angled or cam lever, K, aro so arranged that the ope-
ration of hanging the loop rod, C, upon a wheel of the alarm

mechanism may raise the free ond of the obtuse-angled le.
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in ndjusted upon the long arm of the square at a point re.
prosenting the half width of the bullding, and upon the
#hort arm at a point representing the desired piteh of the
raftors. The bars, C, are then ndjusted sgainst the edges of
the arms of the square, and are clamped in place by the
sorows, B. The Instrument 18 now sot to give the lengih of
the rafters and the bevels of their ends. The Instrument
may bo used without a square, by having lines drawn upon

the undor side of the bar, A, to represent the different po-
sitions of the bars, C, for different lengths and pitch-
08 of raftors,

The device was patented September 26, 1876, through
the Sclentifie American Patent Agency, by Mr. George
H. Bradahaw, of Fayettoville, Tenn.

-
Enameled Cooking Vossols,

Cast fron cooking vensoln, conted on the inside with
a white poroelain or enamel, nre now extensively used,
and nre gonerally supposed to be as safe as they are
convenient and cleanly. It has been assumed that
vegetable acids, which act more or less energetically
upon metallic surfaces, do not affect this porcelain
lining, and that vessels protected by it may therefore
be used for cooking acid fruits, preparing pickles, and
kindred processes. It seems, howsver, that there msy
be ‘“death in the pot,” even when it is enameled. A
Scotch chemist, in a paper recently read at Glasgow
before the Society of Public Analysts, states that some
kinds, at least, of this porcelain lining are very readi-
ly acted upon by acid fruits, common salt, and othe:
substances used for food, and that thus large quanti-
ties of lead and even arsenic are dissolved out during
culinary operations. Analyses were given of three en-
amels taken from cast iron pots made by as many dif
ferent manufacturers. All contained arsenic, and two
of them lead; but it is not so much on account of the
presence of these substances that the enamels are ob-
jectionable, but because of their highly basic charac-

ter, which renders them peculiarly susceptible to the
action of even feebly acid solutions. The percentage
of bases in the three enamels was 38°58, 53-73, and
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5528, respectively. A one per cent solution of citric
acid, boiled in the third, roughened and destroyed the
enamel at once, dissolving out enough lead to give a
dense black precipitate with hydrosulphuric acid. An
enamel that will not bear so moderate a test as s one
per cent solution of citric acid is certainly not fit tobe
used for culinary purposes.

GRAY'S. FIREPROOF SAFE.

ver, E, into a horizontal position, so that it may receive and
hold any object hung upon it. With this construction, as
soon a8 the alarm mechanism starts, the loop rod, C, will
drop, which withdraws the end of the lever, D, from the
arm of the angle lever, E, so that the object hung upon or
from its other arm may drop. In case it is not wished to
sound an slarm when the alarm mechanism, B, starts, the
bell, or hammer, or both, may be detached. The lower end
of the loop rod is provided with ahandle for convenience in
hanging it upon a wheel of the alarm mechanism. The ob-
ject, in falling, may release a weight which performs the
required operation. This device was patented through the
Scientific American Patent Agency. September 26, 1876, by
Mr. Charles Cottrell, of Newport, R. L.
IMPROVED BEVEL,
Carpenters and builders will be interested in a new in-
strument which we illustrate herewith, and which is in.
tended for use in determining the length of rafters and the

s
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bevels of their ends, when the width of the building nd
the desired pitch of sald rafters sre known. The device
may also be used for getting the length and the bevels of
tho ends of braces, and for othor similar purposes, A 1o°
presents a bar, upon the edge of which Ix formed a scale of
division marks, numbered to ropresent the length of the
rafter or brace, and which should be made upon a soale of
an inch to the foot to make it correspond with the division
marks of an ordinary square. The bar, A, Isnslotted longi:
tudinslly to recelve the clamping screws, B, which are
serowed into straight bars, C, placed upon the lowar side of
said bar, A, us shown. In using the instrument the bar, A,

If the enamels employed in this country are similar
to those in Europe, as they probably are, our readers
should be cautious in using vessels coated with them.

We have not experimented upon them as yet, but may doso
and give the results at some future time.

i

A NEW IRRIGATOR.

Mr. Frederick Taylor, of Covington, Pa., has patented,
through the Scientific American Patent Agency, September
26, 1876, an improvement in irrigating apparatus, which, as
shown in the engraving, consists of a tube, A, with & point-
od and perforated end to be set in the ground near the plants;
the water froin this tube slowly escapes through the perfo-
rations and thus gently moistens the ends of the plants.
A number of conically pointed and perforated tubes, B, are
attached to a main pipe for holding the water to irrigate a
number of plants or hills from one supply, the pointed pipes
being attached 8o as to project laterally from the main pipe.

These irrigators may be used indepondently of the maln pipe
by sotting them upright on the point in the ground and filling
thom. For elevating the main pipo, and for adjusting the
Iaterals as required, they ure made of fexible matorial; but
the points are of metal,
.ttt —

Curonorons has beon administored to » child during
sleop, and a painful operation was performed, the ohild sleep-
ing on and awaking in the morning unconsclous of anything

is 1aid disgonally across the arms of an ordinary square, and

unususl having occurred.
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~ LOCOMOTIVES AND RAILWAYS.

Our seloctions this week from Knight's * Mechanical Dic-
tionary” (published in numbers by Messrs. Hurd & Houghton,
New York city) include a number of interesting engravings of
locomotives, among which will be found represented the early
machines of Stophenson and others, now carefully presarved
as historical relies. We alwo give (Nustrations of two rail-
ways of curlous construction, The

FELILY RATLWAY,
Fig. 1, has its track on the bottom of  water course, and

Fig. 1.

o e met He
NV
N IV
PRI
P oS

‘ Jt IR VISR A 77
Ferry- Railheay
the earriage which runs thereon has an elovated deck which
supports the train, Chalns are attached to the carriage and
connected to engines on each side of the stream, and in this
way the huge vehiele s pulled from shore to shore. A fer.
ry of this kind is in existence at 8t, Malo, France, and there
aro othors in various parts of Holland, Tt is a cheap sub-
stitute for a railway bridge. Fig, 2 represents Vignolles
and Ericason’s

CENTRAL FRICTION RAIL,
which Is grasped by apparatus from the locomotive, so that
the Iatter is thus assisted in
asconding grades. The rail
consists of & flat pilece of
iron fixed in & vertical posi-
tion in chairs, a. ¢, d are
horizontal friction rollers,
¢ being fixed and d movable
on their respective shafts,
To the driving axle, g, is
attached bevel gear, % i,
which rotates the shaft, e,
of the driviog roller, e. The
friction roller, d, may be
pressed against the rail by the lever, m, which is so cou-
nected as to be easily operated by the engineer. Thedriving
wheels, 7 0, may be released from the power of the engine
by disengaging the clutches, p ¢, so as to throw the whole
force of the engine upon the griping rollers, ¢ d, when as-
cending & grade. In Fig. 8 are represented

BLENKINSOP'S AND HEDLEY'S LOCOMOTIVES,
two of the earliest constructed machines. Blenkinsop's lo-

Fig. 8.

Fig. 2

_‘A—,Vallnh'mo[-‘n Locomotive (1811),
B, Hedley's Locomotive (1813)

Fig. 4.

— - — |
DPodds and Stephenson Locomotive (1815

Scientific American,

comotive, In 1811, was usefully employed at the Middleton
colliery In hauling conls on s tramway, the engine having
spur wheels working Into a rack on one alde of the track.
The engine, A, Fig. 3, was otherwise supported on four
wheels. The fire was built in & large tube passing through
the boller, and the tube was bent up at the end to form a

Fig. 6

A, Scphrmzon's * Rocket ™ (1829),
B, English Lncomotire ( Longitudinal Section).

C, Goock's Exprexs Engine ( English).

D, Cramptan’s Express Engine ( English).

chimney. Two vertical cylinders were placed sbove the
boiler, and the pistons were connected by crossheads and
connecting rods to cranks on the axles of spur pinions, which
geared into the main spur wheel, which formed the driver.
It was long used on a colliery railway between Leeds and
Middletown, 3} miles distant, and perhaps was the first suc-
cessful locomotivein regular use. It drew trains of 30 tuns

weight at 3§ miles per hour.

Fig. 6

In the spring of 1813, William Hedley built a locomotive
with four smooth drive wheels, to run on & smooth rail.
The machine failed to accomplish much, on account of its
small boiler. Hedley thereupon, the same year, built ano-
ther engine (shown at B, Fig. 8), having a return-flue boiler,
and mounted on eight driving wheels, which were coupled
together by intermediate gear wheels on the axles, and all

339

propelled by & gear In the center, driven by a pitman from
the walking beam. Hedloy's locomotive was objected to by
rosidents of Newcastle, on secount of the smoke. He there-
foro passed the smoke into & large receiver, », and tarned
the exhaust steam upon it. From the receiver the steam and
smoke were conveyed by a pipe, b, to the chimney, which
devieo soon developed Into the steam blast, * Puffing Billy”
was st work more or less until 1862, when it was Isid up as
» memorinl in the British Patent Offico Museum. Hedley
died in 1842,

DODDA AND STEFHENSON'S LOCOMOTIVE.

In 1815, Dodds and Stephenson pstented an engine (shown
by side and end views, Fig. 4), in which the power might be
applied either through wrists, at angles of 90° to each other
on the driving wheel, or an endless chain working In gear.
ing on the axles,

In 1820, the Liverpool and Manchester rallway, then the
most extensive and finished work of the kind ever under-
taken, was completed, and the directors offered a reward of
$2,500 for the best locomotive which should fulfill certain
imposed conditions. Among these were that it was to con.
sume its own smoke, and draw three times its own welght at
a rate of not less than 10 miles an hour, and the boiler pres.
sure was not to exceed 50 1bs. per square inch. The welght
was not to exceed § tuns, nor the cost $2,750.

THE '* ROCKET,"”

Three engines competed for the prize: the Rocket, con-
structed by George Stephenson; the Sanspareil, by Thomas
Huckworth ; the Novelty, by Messrs., Braithwaite and Er.
jesson. The Rocket weighed 4 tuns 5 cwt., and its tender,
with water and coke, 8 tuns 4 cwt. It had two loaded car
ringes attached, weighing a little over 9 tuns and 10 cwt,
The greatest velocity attained was 24} miles per hour, and
the average consumption of coke per hour 217 Ibs. See A,
Fig. 5. The Sanspareil attained a speed of 22§ miles per
hour, but with an expenditare of fuel per hour of 082 Ibs.
The Novelty carried its own water and fuel. In consequence
of successive accidents to the working arrangements, this
engine was withdrawn from competition. A fourth .
the Perseverance, by Burstall, not being adapted to the track,
was withdrawn,

The Rocket engine was superseded in 1837, belng con-
demned for lifeto the collieries. Here it proved itself ea-
pable of & rate of 60 miles an hour; but being sgain con-
victed of levity while on duty, it was cashiered and its place
filled by heavier machines of 12 tuns. After a few years of
inglorious retirement, some one, not totally oblivious of how
it would look in history, recalled the old soldier from his
limbo, and now he enjoys the company of his elder brother,
Hedley's Puffing Billy, in the English Patent Museum.

In Fig. 5, A is an elevation of the Rocket. The boiler, a,
isacylinder 6 feet long, and has 25 tubes. The fire box, b,
has two tubes, communicating with the boiler below and
above, and is surrounded by an exterior casing, into which
the water from the boiler flows and is maintained at the
same level as that in the boiler. B iss longitadinal vertical

s

Buldwin Locomotive ( End

Blevation and Tmmfvru
Section).

section of a modern English locomotive, which may serve as
a contrast to Stephenson’s first crude effort. The boiler is
surrounded by two casings, one within the other, united by
stays, The tubes, @, are of brass, 134 in number, and the
boiler has longitudinal stays connecting the ends. & is the

smoke box, into which the blast pipe, ¢, discharges. d is the

Fig. 8.
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! hhvhldl the steam from the upper part of
onters, ita t being governed by a regulator
1 by n This serves to obviate in great de

‘:Mdm‘. The steam pipe, ¢, has two

branches, each entering one of the boxes containing the
valves by which the flow of steam to the cylinders is con-
trolled. C is an express engine designed by Gooch for the
Gireat Westorn Railway, where an unusual rate of speed is
maintained. The boiler has 805 tubes, 2 inches in diameter.
The cylinders are 18 inches diameter and 24 inches stroke,
the driving wheels 8 feet in diameter, the heating surface of
the fire box 158 square feet, D is an express engine de-
by Crampton. It is adapted for the usual gage.

Fig. 6 is a central longitudinal section of an approved
form of American Jocomotive as made at the Baldwin Loco-
motive Works, Philadelphia. Fig. 7is a perspective view.
Fig. 8 Is a front elevation, one half of which shows a trans.
verso section through the boiler. The engine has four dri
vers, 00§ inches in diameter, and a four-wheeled swing bol-
stor truck, and weighs, with water and fuel, about 65,000
1bs. The flues, 144 in number, are 2 inches in diameter, and
11 feet 5 inches in length. The fire box, of cast steel, is 66
inches long, 343 inches wide, and 63 inches deep. Water
space § inches sides and back, 4 inches front. Grates, cast
jron. The cylinders are horizontal. Valve motion gradua-
ted 1o out off at any point of the stroke. The tires are cast
steel, and the wheel centers of cast iron with hollow spokes
and rims, the wrist pins of cast steel, the connecting rodsof
hammered iron. The truck wheels are 28 inches in diame-
ter. All the principal parts of such engines are interchangea-
ble.

Attempts are being made, by adaptation of the furnace
and boiler, to run locomotives by means of liquid fuel. Dif-
ferences also occur in the construction of the heating parts,
according to the character of the fuel—coal, coke, wood,
peat, ete.

The ordinary speed attained on English railways is great-
er than that ususl in this country. The Great Western ex-
press from London to Exeter travels at the rate of 57 miles
an hour including stoppages, or 55 miles an hour while ac-
tually running. Midway between some of the stations &
speed of 65 miles an hour has been reached. A speed of 75
miles is equivalent to 35 yards per second, so that if a row
of stakes one yard apart were driven at the side of the road,
they would, at this velocity, appear undistinguishable one
from another. Were the driving wheels of the locomotive 7
feot in diameter, they would revolve 5 times in a second,
each piston would traverse the cylinder 10 times per second,
while there would be 20 discharges of waste steam per se-
cond, causing a continuous sound instead of the cough
which is heard when the engine is moving slowly.

Very high speeds have been attained, on special occasions,
on American roads, probably fully equaling any time ever
made in England. For instance, it is stated that a train, con.
veylng some officials of the New York Cemtral Railroad,
made the distance from Rochester to Syracuse, 81 miles, in
01 minutes, said to be the fastest time ever made in Ameri-
ca.

The life of a locomotive engine is stated, in a paper read
before the British Association, at thirty years. Someof the
small parts require renewal every six months. The boiler
tubes last five years, and the crank axles six years; tires,
bollers, and fire boxes, seven to ten years, The side frames,
axles, and other parts, thirty years. During this period, the
total cost of repairs is estimated at $24,450 in American mo-
ney, the original cost of the engine being $8,400, It there.
fore requires for repairs, in eleven years, a sum equal to its
original cost. In this time it is estimated that an engine in
average use has run 220,000 miles,

@orrespondence.

The Sun’s Retrograde Motlon and the Weather,
To the Editor of the Scientific American :

Some time ago, [ showed, In your columns, that both
lunar acceleration and retardation in the earth are pure re.
sults or outgrowths of increase in the sun’s motion; and still
Inter, I showed, through the same channel, that inequality in
the moon’s mean motion Ix & result of solar retrograde mo-
tion: and now, with your permission, I will show that solar
retrograde motion, or the sun's velocity, has much to do
with our terrestrial winds and weather,

Itis recorded in Harper's Monthly Magasine for November,
1876, that Mr. Charles A. Schott, of the Const Survey Office,
has, by great lnbor and investigation, discovered that there
In what we may call an oscillation of the winds and weather
In sbout every seventy years, Bays the magazine: ** All the
stations agree in showing a rapid rise in the temperature

sbout February 20, There are also Indlcations that the ||

bottest and coldest epochs change somewhat from year to
yoar, making s complete olrcult in seventy years through a
range of about six weeks. On comparing the average di-
rection of the wind with the average temperature,it appears
svident that for years of northerly winds the temperature is
lower,and for southerly winds it is higher 8o that secular
changes in local temperature are attributable to correspond-
ing changes in the direction eof the winds. These latter
chianges, on the other hand, must be & part of a system of
oscillation in the general currents of the stmosphere, which
may be ultimately due to slight varistion in solar radiation,”
Heore 1 wish to note three things: first, that the wind and
woather nre supposed to olrculate round the esrth in gome 70
yoars; socond, that change in the winds may possibly be due
to slight variation In solar radiation; and third, that I see,
from snother printed source, that a certain ‘' German phil-

Scientific nimx.

osopher, Professor Prestel,” ascribes weather changes “to
the moon.” Allow me to present my views,

The sun retrogrades In the plane proper of the ecliptic 504
seconds, annually; and so of course does the earth, in her
own orbit, as it were; and It takes her 20 minates and 20
seconds, In other words, 1 year, 20 minutes, and 20 seconds,
to reach the same point in the heavens that she was at, say,
on December 81 1ast at 12 o'clock atnight. Twenty minutes
and twenty seconds amounts to one day, or one rotation of
the earth, in 707 years., In 70 years and 8 months,therefore,
the earth loses one day on the stars; and it will be seen in
& moment or two that she loses the same amount, in the
same space of time, on the winds and the weather ; for the
winds do not circulate round the earth, as supposed, but the
earth turns—retrogrades round—to receive the winds, sup-
posing them to blow from the same quarter.

To give a proper idea of what we mean, suppose the sun
to be moving retrogressively at great velocity,and the earth
in consequence to be ever meeting and stemming an etheric
current: suppose too that the earth’s rotary motion is
stopped, and that nothing but her orbital motion and the
sun's is going on. Insuch a case the etheric current would
ever strike the earth on one pointof her surface; that would
be the point or side of her that is ever lying next to the cur-
rent. Now suppose that she retrogrades round her axis in
a year, an amount equal to the 1-365} of a rotation—an
amount equal to 20 minutes and 20 seconds—the pointon her
surface that directly breasted, so to speak,the etheric breeze
last year would not breast it this year; but one, a little more
than 5° east from it, would. Thus, by the earth’s westerly
or retrograde motion, as it were round her axis, the ever
parallel current of storm seems, to all appearance and to
meteorological evidence, to circulate easterly round the
earth, while in reality it is the earth that is turning round
to receive the ever parallel-flowing etheric breeze: a current
that must ever flow directly from the sun as radiance, or
be the result of the earth’s being drawn, asit were, through
ether by virtue of the sun’s velocity, as a vessel propelled
through water meets the still water as if it were flowing in
a current against it. T'his, I say, would give the winds and
weather an apparent easterly motion round the earth in
some seventy years: and that is exactly as Mr. Schott finds
it. I cite again from Harper's Magazine:

““Mr. Schott finds no perceptible secalar change in the
temperature of the country, nor any decided connection be-
tween our temperature and the variations in solar spots.
For ten stations the mean temperature has been commuted
for every day of the year, and it appears from these that
changes in the normal temperature of any day oxtend over
large tracks of country, and progress in an easterly direc-
tion.” Thus I connect even the winds and the weather
with solar retrograde motion, and I think that the moon has
nothing to do with the weather. She, in every 18 years,and
all along through the 10th year, so conjoins with the sun
and earth that the four—sun, earth, moon, and storm cur-
rent—are in line, or parallel with each other, and so a sort
of periodic 19 years storm occurs. But the moon has no
more to do with raising it than the surface of the earth has
with the so-called seventy years oscillation, that is, the
seventy years and eight months oscillation.

When astronomers, meteorologists, and other scientists,
can clearly see the sun and the whole solar system moving
retrograde in the plane proper of the ecliptic, they will be
much more able to tell how and why phenomena occur; and
it will cost them less time and labor too, I think.
Glouncester city, N. J. Jonx HEPBURN.

The Corliss Engine at the Centennial,

To the Editor of the Seientific American :

‘While watching the movements of this celebrated engine
a few daysago, I noticed among its details two improve-
ments upon former engines of the Corliss style, The most
important of these consists in the placing of the valves in
the heads of the cylinder instead of in the cylinder casting.
This disposition of the valves does away with the eight tri-
angular cavities in each cylinder which form the steam
AN AT S AT NNNNNN porta. nlmoly. A, the lnlet, B, the
exharust ports. The diagram shows
n cross section at one end of a oyl-
inder through the center of the
ports, the aggregate capacity of
these ports being equal to from two
to four per cent of the steam used
in working the engine. By placing
the valves in the heads of thecyl-
inder, they are brought almost in
contact with the piston (when at
the end of its stroke) from end to
end of the ports, thus effecting a
saving of the two or four per cent
of steam ususlly wasted, and of course enhancing the econ.
omy of the engine in like proportion,

Could a like improvement be made in the valve gear of
locomotives, the consequent saving of fuel ought to give the
inventor a fortune in a short time. In locomotives, from
five to ten per cent of the steam used s wasted in the huge
passages botween the valve and piston: and more, another
benefit (aside from the direct saving of from five to ten per
cent of steam, owing to the more perfect appropriation of
the steam used, consequent upon the close proximity of the
valves to the piston) Is lost, Somo engineors argue that
short stenm ports are of but little benofit in any case, espo.
clnlly In engines working under a high dogreo of expansion,
By what line of sophistry they arrive at such a conclusion,
I know not.  They might, by the same reasoning, say that
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an engine would work just as economically with steam pas-
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sagos long enough to contain half of the stoam used, It
makes no difference whether the steam is exhausted from
the cylinder at 90 or at 5 1ba. pressure to the inch; the por
centage of waste will be precisely the same. The cubic capa
city of the steam passages between the valve and the bore
of the cylinder represents exactly the cuble quantity of
steam used over and above what is needed to work the en-
gine; and the sooner locomotive builders realize this, the
soonor they will be prepared to reduce the length of these
wasteful passages.

Another improvement noted in this engine consists in the
interposition of & short link between the rocker arm and
the arm upon the valve stem, in sucha way as to cause the
valve to open and close quickly, and to remain open and al-
most stationary for a considerable interval, thus giving a
very free exhaust and a timely and rapid opening and clos-

ing of the valves, F. G. WooDWARD,
Worcester, Mass,
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The Bude Canal in Cornwall, England,
To the Editor of the Seientific American -

The Bude Canal, from Bude to Launceston, is said to have
been working for fifty years. It was intended to transport
ore from Launceston to Bude, but is now principally used to
carry coul, and sand from the coast for manure for the farms,
In order to carry the canal over the highest points of the
land, & very simple and wonderfally effective plan has been
carried out. The canal is made in sections, each on & level;
and each two sections are joined by an inclined plane, on
which are laid grooved rails. The barges, which are built
for the purpose, are hauled bodily out of the canal laden
with, say, 4 tuns of coal or sand, and drawn up the tram.
way with a chein, and launched again in the next section
of canal, which starts from the top of the hill. There sre in
the entire length of the canal six of these planes, three be-
tween Bude to the highest point, and three down into Laun-
ceston. At Marham, about 13 miles up the canal from
Bude, is the first ascent. I judged the length of the incline
to be 800 feet, and the gradient 1 in 6; the total ascent,
therefore, is about 130 feet. The barges are small, of about
5 feet beam, and 15 feet in length, and are londed with 4
tuns, total weight being 5 tuns each when loaded. Fitted
on the fiat bottoms are four wheels, which run in the
grooved rails, laid like an ordinary tramway, in two lines up
the incline. An endless cable passes between the rails, up
one and down the other, and round large wheels at either
end. These wheels are fixed horizontally, The wheel of
the upper end has a strong shaft or axis, which descends
into a chamber below, where, by means of cogged wheels, it
is connected with an enormous water wheel, the moving
power This water wheel is overshot, and has a diameter
of 60 feet. The barge to be hauled up having been placed
in position and fastened to the endless cable chain, the
water wheel is set in motion, and the barge is rapidly
drawn to the top of the incline and floated againin the
upper canal. About two miles further up I came to Hob-
bacott, where is the second incline. This is longer and steep-
er, and is worked in a different manner. This incline is
900 feet long; total rise, 275 feet. At the top are two wells,
20 feet in diameter and 225 feet deep. At the bottom of
each is an escape for water to flow out into the lower canal.
Suspended in these wells, by massive cables from a horizon-
tal roller, are two huge iron buckets, capable of holding 60
hogsheads of water each, and weighing, when full, 16 tuns,
These are so arranged that, when one bucket is at the top of
one well, the other bucket is at the bottom of the other.
The bucket which is at the top of the well is filled with wa-
ter from a sluice, and is allowed to descend; and in doing
80, it raises the bucket in the other well, which comes up
empty, the water having escaped through a valve which
opened mechanically when the bucket reached the bottom.
The alternate rising and falling of these buckets sets in mo-
tion the endless chain cable on the incline; and by means of
cogged wheels, the power is so multiplied that the descent
of the bucket, weighing 16 tuns, into the well 225 feet deep,
suffices to haul a barge weighing5 tuns up the entire length
of the incline, 900 feet, in the space of 4} minutes. The
whole of this machinery is worked by two men and a boy,
with no further expense than the oil for the machine.

About nine miles further up the canal, at its highest
point, is a vast reservoir messuring (0 nores, which supplies
the water for working the canal.

London, England.

—_——————qtr——
The Supposcd Planot Vuloan,
7o the Editor of the Scientific American :

Plonso to add my testimony to that of others regarding
tho intra-mercurial planet. Unfortunately, when I saw
the planet, supposing it to be known to astronomers, 1
did not attach such importance to the subject ax to induce
me to make memorands, and st this distance of time can
only think that it was about the year 1800, [ was residing
then in Washington Territory, and was superintending
wome work on a prairie, n few miles from Fort Vancouver,
on the Columbia River, A range of mountaing was in tho
distance, from behind which the sun had reached an alti-

B. R. PLANTE.

tude of about 30° above the horizon, when & small boy asked

me what was the matter with the sun, On ‘I:O::COQ :.:
waw & planet, not as your correspondent saw It, but as a
foctly rounded, well defined dark spot, having with the disk
u wmallor relative proportion than that you have illustrated,
and sltusted nesrer the dixk’s dinmeter, 1 watohed its
grons 1l its completion without o telescope, merely &
clng with partially closed oyes, at vory short intervals, It
was in the hight of summoer, and the hour was so early that
no one but our party, that 1 have heard of, saw it. T am.




_ - l&?"f&ﬁnn few data regarding an event of which 1

' :ﬂeﬁm :‘l‘ny o‘:n existence. The clear but pecul-
dnr skies on in summer may account for the dis-
tinctaess of the view. % s

Rionarp COVINGTON,

~ Washington, D.C.

PRACTICAL MECHANISM,
BY JOSHUA ROSE,
8B00¥D Sknies—Number X V.

PATTERN MAKING.
Oar second example, Fig. 106, is a design for another kind
of gland, such as is often fitted to glands for pump rods and
spindles, For the small sizes, the glands are usually cast

solid, and the hole is drilled out in the lathe, in which case,
providing the gland is not very deep, it would be molded
vertically, with the head in the nowel, and would be turned
out of the solid piece of wood in the style of our previous
example, treating for the moment the hexagonal part as a
flange, whose diameter must be turned to the size of the
hexagon ncross the corners.  After tho turning is done, we
mark the hexagon as follows. We set a pair of compasses ss
nearly as possible to the radius of the turned piece that is to
form the hexagon, and divide that piece off into six divisions,
in the manner shown in Fig. 107; for the radius of a circle
will divide its circumference into six equal parts, So that,
if the compasses are corractly set, one trial will be sufficient ;
but if not, we must readjust the compasses and go around
again. Then, from these points, we square lines, as shown
in Fig.107,at 1, 2,3, 4, §, 6; and then, with the paring

chisel, we puare off the sides to the lines, It is not necessary
to actually draw the hexagon on the circumference by join-
ing the lines of divigion on the top of the flange; fora
straight edge, being applied as the paring proceeds, will be
all that js necessary to produce a true hexagon. Neverthe.
less it is possible thet error may have crept in, though we
have performed the above operation with the greatest of
care; it is therefore Imperative upon us to apply correcting
tests to our work, such as a pair of calipers to try if each
pair of the opposite sides are parallel, also the bevel to ve-
rify if ench angle of the figure containg 120°, Hexagon
shapes are 80 common that a special hexagon gage is very
useful; and such a gage, of the most approved form, is shown
in Fig. 108, together with its method of application, the
vdges, A B, being to try the hexagon, and C D to square

the edge to the face, and the edge, E, being used as a straight
edge. If, however, wo have not such a gage, we may set
the bevel square, shown in Fig., 24, in the following man.
ner: Take a piece of board planed on one side and on ono
odge, and let A B, in Fig. 100, represent the planed edge,
from which we mark with the gage the line, CD. Then
taking any point, such as I, in the line, C D, as a center,
at a convenient distance we describe with a palr of com

pusses tho are, F G. Wo thon tuke the compnmses, and, | yud best water supply known in the country.

without shifting their points at all, we rest one polot on the B v Sm—

intersection of the Jioes, C D and F G, and then mark the Origin of Wire Ropo.

arc, H. [If then we draw a line from the intersection of the Mr. Andrew Smith, O, E., of London, in the year 1828,

pattern work are mads very fine, in fact merely distingulsh-
able; and the instrument by which they are drawn is shown

in Fig. 110. It is called a cutting scriber, and the end at A
is beveled off at both sides, like a skew chisel, forming »
knife edge. The end, B, is ground to a point, and both ends

are finished on an oilstone. The point end is for drawing
lines along the grain, while the cutting edge, A, is for draw-
ing lines across the grain of the wood. The wooden handle
in the center is to enable the operator to hold it more firm-
ly. It somotimes happens that the size of the hexagon is
given across the flat sides instead of over the angle; and
when that is so, we proceed as follows: We describe upona
piece of board, as in Fig. 111, a circle of a diameter equal
to the given distance between the flat sides. We then take
a hexagon gage, or else set the bevel square to an angle of
120°: and applying it to the planed edge of the board, we
draw the line, C D, in Fig. 111, in which figure, A is the
¢irele of the size of the flat sides of the hexagon, and B E
are the planed edges of the board. We next reverse the be-
vel; and from the opposite edge of the board we strike the
line, F D, cutting C D at the point, D, where both the lines
cut the circumference of the circle, A. Then from the cen-
ter of the circle, A, we draw the circle, G, intersecting the
point, D. The diameter of G will be the size of the hexa-
gon across the corners.
If the gland isa long one, it will be better to make it in
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halves, letting it part across two corners, as shown in Fig.
112, When a gland of this kind is made in halves, the cor-
ners at the parting are liable, from their weakness, to chip
off, and it is therefore proper to make it of hard wood.
Water Supply for Towns,
The subjoct of water supply Is one that is now engaging
the attention of the authorities in many large towns, The
extended drought in the Eastern States during the past
summer has revived in this vicinity the enquiry for advice
ns to the best means of providing an inexhaustible supply
of water,
The city of Orange, N. J,,and the adjoining wown of Mont.
clair, both rapidly growing places, have during the past
summeor been exceedingly short of water, to the Inconve:
nlence of many of the eitigens. Montelair lies at the foot of
Orange Mountain, and the city of Orange scarcely one mile
from the base of the same mountain, on which inexhausti-
ble springs are found by digging only a few feet. It occurs
to us that the above places, as woll as many other towas,
similarly situated in the vicinity of monntains, might
readily bo supplied in the manner in which the eity of Da-
buque, Tows, has recently (by accldont)acquired s novel and
practical water system. Some time ago, in oneof the bluffs,
a load-mining company met obstruction from water; and to
obtain rellef the bluff was tunneled, when it was found
that & coplous fountain had boon struck, which ran to waste
for soveral years. But the water was most excellent, the
supply exceedingly liberal, and the'head so elovated that the
idea of utilizing It was selzed by a company, the property
purchased, and a system perfected which gives the cheapest

to test its strength in comparison with hempen rope and
chain, as regarded weight, size, strength, price, darability,
and economy. This required time, patience, and s heavy
outlay of capital. On January 12, 1835, the first patent was
obtained by Mr. Smith, and in 1830 he had obtained his

fourth patent.

Stiek to & Legitimate Business,
Woll directed energy and enterprise are the life of Ameri-
can progress; but If there is one lesson taught more plainly
than others by the great failures of late, it is that safety lies
in sticking to a legitimate business. No man—manufacturer,
trader, or banker—has any moral right to be %o energetic and
enterprising as to take from his legitimate business the eap.
ital which it requires to meet any emergency.
Apologies are sometimes made, for firms who have failed,
by recurring to the important experiments they have aided,
and the unnumbered fields of enterprise where they have
froely seattered their money. We are told that individual
losses sustained by those failures will be a8 nothing com-
pared with the benefits conferred on the community by their
liberality in contributing to every public work. There is
little force in such reasoning. A man's relations to a credi-
tor are vastly different from his relations to what is called
the public. The demands of the one are definite, the claims
of the other are just what the ambition of the man may
make them,
The histories of honorably successful business men unite
to exalt the importance of sticking to a legitimate business ;
and it is most instructive to see that, in the grester portion
of the failures, the real cause of disaster was the branching
out beyond a legitimate business, in the taking hold of this
and that tempting offer, and, for the sake of some great gain,
venturing where they did not know the ground, and could
not know the pitfall.

The Inventor of Gas Lights,

The inventor of gas lights is said to have been a French-
man, Philippe Le Bon, an engineer of roads and bridges,
who in 1782 adopted the idea of using, for the purpose of
illumination, the gases distilled during the combustion of
wood. He labored for = long time in the attempt to perfect
his crude invention, and it was not antil 1700 that he con-
fided his discovery to the Institute. In September, 1800, he
took out a patent, and in 1801 he published a mwemoir contain-
ing the result of his researches. Le Bon commenced by
distilling wood, in order to obtain from it gas, oil, pitch, and
pyroligneous acid; but his work indicated the possibility of
obtaining gas by distillation from fatty or oily substances,
From 1789 to 1802, Le Bon made numerous experiments.
He established at Havre his first thermo-lamps; but the gas
which he obtained, being a mixture of carburetted b,

and oxide of carbon, and but imperfectly freed from its im-
purities, gave only a feebls light and involved an insupport-
able odor, and the result was that but little favor was shown
to the new discovery; the inventor eventually died, runined
by his experiments. The English soon put in practice the
crude ideas of Le Bon In 1804, one Winsor patented and
claimed the credit of inventing the process of lighting by
gas; in 1805 several shops in Birmingham were illuminated
by gas manufactured by the process of Winsor and Mur.
dock; among those who used this new light was Watt, the
inventor of the steam engine. In 1810 the first use was
made of gas in London, and it was not until 1818 that this
invention, really of French origin, was applied in France,

-

How the Centennial Revives Business,

Much has been said by the press throughout the country
about the visitors to the Centennial, and the advantages to
be derived by the Exhibition, But the American Buwilder
advances an idea which we have not seen alluded to oise-
whero:

Every merchant and most well-to-do farmers sod mechanios
have visited somo one of our lnrge cities. But never bofore
did they bring their wives and daughters. This last Is the
marked feature of the travel this year, For the first time,
in n number of cases, the wife, mother, and daughters have
passed the borders of thelr native States. To them the
crowded car, the well lightod hotel, the thronged streets,
the new customs, are & revolation. They will carry back to
their homes new wants and desires. Insensibly, perhaps,
there will be a change in household and personal habits.
The furniture of the parlor and sleeping room will have ad.
ditions and changes. Clothing once esteemed as tasteful
will be replaced by other styles, not more expensive, but of
different shades and shapes. The mechanic or the farmer
will have new and enlarged ldeas of his power as a part of
our political and economical forces. This inoreased know.
ledge is one of the principal rensons why such expositions are
encouraged; and it is to play no unimportant part in the pre-
sent marked revival of business activity.

T'0 electrotype insects, forns, eto,, immerse the abjoet in
asolution of nitrate of silver in wood naphtha. When par.
tinlly dried, the object should be treated with ammonia, the
result being s double salt easlly reduced. After
drying, expose the article to the vapor of mercury, when the

are, F G, aod the are, H, to the conter, I, upon which the | first applied wire rope as a substitute for catgut, in aid of | surface becomes complerely metallized in a fow minutes, It
are, 1 G, how struck, the loes, H 1, 1 ©, form the angle re- |another invention of his for metallio shuttors. The rats | may then be placed in the bath and metal deposited In the
quired; und we may apply the stock of the bevel square to | have destroyed the strength of the eatgut line by eating it; | usual way.

the plsned edge, A B, and sot the blade to the line, I H, as | the position of the sheave or pulley was so placed sod so nar- -~ —

denoted by the dotted lines, The bevel beolng set, we test [ row in the groove that none but a small substance could be| Brass cooking pans should be cleaned Inside with vine-
the work ns it procosds, first cutting down one hexagonal [ applied to that particulur case, Necossity, after all, was the | gar and brick, then rinsed, thoroughly dried at the fire, and
aide and then applying the bevel to gage the angle of the | the mother of lnvention, Time rolled on, and the suthor | wiped witha clean cloth,  White enameled pans require
others; and ax the dinmetrically opposite wldes are finished, | watehod anxlously the working of this experimental metal. | only a little soda und warm water to keep them olean and
we apply the calipers, The lines of division upon all good "lie cord; four yoars were spent In experimenting, in order ' free from groase,




RAPID TRANSIT LOCOMOTIVE.

Wa give a plate ropresenting one of the threo new tank
engines bullt for the New York and Harlem Railroad, by the
Schoneotady Locomotive Works. They are intended "to run
local trains between the Grand Contral Depot, 42d street,
New York, and Willlamsbridge, s distance of eleven miles,
including that portion of the Underground Rallway on
Fourth avenue, between Grand Central Depot, 42d street,
and Harlem river. Thoese trains are at times very heavy,
owing to excursions, races, ete.: and as the stopping plaoces
are vory close together, very powerful engines are required

RAPID TRANSIT

for the service. Their general plan will be recognized as
that which has long been advocated by Mr. M. N. Forney.
The frames which extend back of the fire box are continuous,
although they do not appear so on the engraving. The
Waestinghouse brake has been applied to the truck and also
to the driving wheels. Owing to the great weight on the
latter, and the power which the brake exerts on them and
also on the truck, the engine can be stopped very quickly;
and as there is plenty of adhesion, it can be started without
much danger of slipping. The following are the principal
dimensions: Gage of rond, 4 feet 8} inches; total wheel base,
a0 feet 11 inches; distance between centers of front and back
driving wheels, 6 feet 8 inches; total weight of locomotive
in working order, 72,000 Ibs.; total weight on driving wheels,
40,500 1bs. :diameter of driving wheels, 48 inches; diameter of
truck wheels, 26 inches; diameter of cylinders, 15 inches;
stroke of cylinders, 20 inches; outside diameter of smallest
boller ring, 44} inches; size of grate, 85x58 inches; number of
tubes, 144 : dismeter of tubes, 2 inches; length of tubes, 9
feet 63 inches; square feet of grate surface, 12-88190; square
feet of heating surface in fire box, 81; square feet of heat-
ng surface in tubes, 710°4; total feet of heating surface,
£04'28 ; exhaust nozzles, double; dinmeter of nozzle, 24 inch-
os; size of steam ports, 1x18 inches; size of exhaust ports, 23

Scientific American,

x13 inches; throw of eccentrics, 4} inches; outside lap of
valve, | inch; inside Iap of valve, % inch; size of main dri
ving axle journal, 6ix8 inches; size of other driving axle
journal, 6§x8 inches; gize of truck axle journal, 8§x6 inches
diameter of pump planger, 4} inches; stroke of pump plun
ger, 3} inches; capacity of tank, 1,200 gallons.— Railroad Ga-
getle,

et -
Common Sense Chalrs,

For several months we have had in use sundry examples

of the ** Common Sense ” chairs, as made by Mr. F. A. Sin

| NoveMBER 25, 1876.

tion wheels are used. That marked B ean be wodged out
between or withdrawn from the other two by & serow on the
axis of A. This Intter wheel can be moved by the endless
chain, C C.—The Engineer
—_— ———eetr o
An Fee Water Head Dress,

In cases of hyperpyrexia, the rapid redaction of the
pationt’s temperature by means of local applieation of eold
l# known to be highly beneficial, and in many cases Is exe
cuted in a rather rough manner by sponging the lead, ote

But this presents many inconveniences, such as unnecossary

PR

LOCOMOTIVE, UNDERGROUND RAILWAY, NEW YORK CITY.

clair, of the Union Chair Works, Mottville, N. Y., and we
are therefore enabled to speak from experience concerning
their merits. As to comfort, they compare favorably with
the most expensively upholstered or stuffed chairs, and are
superior to the Iatter in durability of materials and economy
of price, The ‘‘Common Sense " chair is made wholly of
wood, with elastic wood woven backs and seats. Mr. Sin-
clair has evidently discovered the art of physiologically
forming and proportioning the parts of the chair so as to
secure the greatest amount of ease.

Furthermore, his flourishing establishment is an example
of what may be achieved by intelligent effort and persever-
ing industry. From a smuall beginning, with his own labor,
his works have grown until now he employs twenty-five
men, aided by improved machinery. The best ornamental
woods are used, which are kiln-dried, worked, aud joined in
the most substantial manner. His illustrated catalogue
shows several varieties of chairs, with the prices, which are
quite moderate.

el

COUNTER GEAR FOR LATHES.
Our engraving shows a new driving gear for lathes, ete.,
now being introduced by Messrs. Hind, of Nottingham, En-

BEVEL COUNTER"GEAR FOR LATHES

The illustration practically explains itself. Frie-

gland,

fatigue to the patient, and probability of wetting portions
not requiring the application of moisture. Mr. Knowsley
Thornton has perfected an ice water cap, composed of a coil
of India rubber tubing, bound together so as to fit the patient’s
head. One extremity of the coil is connected with a pail or
other vessel containing iced water; the other is placed in any
convenient outlet for the water to trickle away. Its effect
in cooling the brain makes it most valuable in cases of this
description.

A Dangerous Plant,

The Revue Horticole draws attention to the fact that con-
tact of the skin with the leaves, and more especially the
roots, of the rhus juglandifolia or vernicifera is likely to be
followed with great irritation from the stinging juices which
exude from them. The symptoms much resemble those
caused by the rhius tozicodendron, or poisoned sumach, long
used in Eagland as an irritant, and still in use in America.
There is an intense itching, followed by swellings and,
perhaps, severe and obstinate ulcers. Though some people
can handle the plant with impunity, yet to most it is dan-
gerous; therefore, us it is now in great request in conse-
quence of the beauty of its folinge, let them beware how
they handle it,

&

AND OTHER MECHANISM.
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THE CASTOR OIL PLANT AS A TREE,

h France, undor favorable clroumatancos, oastor oll
plants somotimes grow to the hight of ten or even 12 feet,
and have lonves nearly n yard in width, In England, they
give indications of becoming arborescent In autumn; but the
cold weather which woon afterwards sets In puta a stop to
farther progross in that direction. The tree riel-
nus, shown In our engraving, is not a distinet wpo-
cles; on the contrary, it is the type of all the va-
rlotlos with which wo are acqualnted, and may be
mot with continually in warm climates, like those
of the Riviernand Algeria, and oven as far north
ns Montpellier, in France, provided it bo protected
ngoingt frost by straw or matting.

The common eastor oil plant,says a corrospond.
ent of the English Garden,likes a warm aspect and
a light rich soll. It is easily, as all of us know,
raised from soed, which should be sown in heat
oarly in spring. As soon as the young plants are
old enough to handle, they should be pricked out
soparately into pots, and again placed in heat.
They must be well watered and shaded until they
have become thoroughly established, and should
be allowed plenty of air on fine days, otherwise
they will throw out long, weak shoots that very
materially detract from jtheir besuty. Their
growth being vory fast,the roots soon fill the pots in
which they are placed, and when that ocours they
must be shifted into larger ones. Towards the end
of this month they may be gradually hardened off,
and finally transplanted out of doors in good rich
soil when all danger from frost is over, care being
taken to give them plenty of water in dry weather.
When castor oil plants are once transplanted, their
roots spread so rapidly that they cannot be lifted
and potted again successfully; therefore, if they
are to be grown in pots, they must always be kept
potted, shifting thom, of course, into larger ones
from time to time. The only care which they re-
quire during the winter is frequent but moderate
watering, giving them air whenever the weather
is favorable. Thus treated, castor oil plants may
be kept in growth and beauty for several years in
succession, when they will form trees, which, if
not as large as that here represented, or those
grown in more favored climates, will at least add
beauty to our gardens in summer. The most nota-
ble varieties are ricinus sanguineus, the stem, leaf
stalks, young leaves, and fruit of which are of a
blood red color; r. Borboniensis, which in southern
climates attains a great hight ; and r. giganteus.

- THE CASTOR OIL PLANT.
BIXA ORELLANA---ANNOTTA.

Tt is from this shrub, the folinge and flowers of which is [ can and English dairies.
now figured that the annotta of commerce, commonly called — 38—
annatto, is produced. Plants of it are seldom seen except A Hospltal in a Crater.
in botanical collections; but they are not devoid of orna-| The Board of Physicians of the Neapolitan Hospital for

ment by their fine green leaves and chaste pink flowers, | Incurables have determined to build s hospital in the crater
When grown from seed, the plants attain a large size be-

fore producing flowers : but when raised from cuttings they
flower freely when ina comparatively dwarf state, Cut-
tings of half-ripened wood strike readily in heat undera
bell glass, The plants require a summer temperature
of 75° to 85°, and a winter temperature of 50° to 60°.
This shrub grows spontaneously in South America, and
is cultivated in the East Indies. The fruit is like a
chestnut, a two-valved capsule covered with flexible
bristles, and contains a certain numberof seods smaller
than pess. These seeds are covered with a soft, viscons
resinous pulp, of a beautiful vermilion color and un.
pleasant smell like red lead mixed with oil, and it is this
matter which constitutes annotta or annatto, The mode
in which it is obtained, says the Journal of Horticulture
and Cottage Gardenoer, 18 by pouring hot water over the
pulp and the seeds, and leaving thoem to macerate, and
then separating them by pounding them with a wooden
pestle. The seeds are then removed by straining the
mass through s sieve; and the pulp being allowed to
settle, the water is gently poured off, and the pulp put
into shallow vessels, in which it is gradually dried in
the shade. After acquiring a proper consistence, it is
made into eylindrical rolls or balls, and placed in an airy
place to dry, after which it is sent to market, It is
most common in the English market, and is in the form
of small rolls, each 2or 8 ozs, in welght, hard, dry, and
compact : brownish without and red within -~ The other
process of manufacture is that pursued in Cayenne. The
pulp and seeds together are bruised in wooden vessels,
nnd hot water poured over them ; they are then left to
sonk for several days, and af.erwards passed through a
close sieve to separate the seeds. 'The matter in then left
to ferment for about a week, when the water is gently
poured off, and the solid part left to dry in the shade.
When it has aequired the consistence of solld paste, it is
formed Into cules of 8 or 4 1bs, welght, which are
wrapped in the leaves of arunda or banans,  This vari-
oty in of & bright yellow color, rather soft to the touch,
and of consldorable solidity. Labat informs us that the
Indians propare an annotta greatly superior to that /

which is brought to us, of a bright shining red color, /|

almost equal to carmine. For this purpose, instead of

steeping and fermenting the seceds in water. they rub BIXA ORELLANAN
them with the hands, previously dipped in oll, till the |of Bolfatara, lying between Naples and Pozzuoli, in Sonthern
pulp comes off and is reduced to a clear paste, which is | Italy. The vapor that arises from the erater has been found
soraped off from the hands with a knife, and Inid on a clean | to be charged not only with sulphur but also with arsenie,
lenf In the shade to dry, Mixed with lemon julco and gum, | and it Is sald that several porsons suffering from lung

Scientific dmerican,

incronse the flavor and give a saffron color,

butit in also used to color cheese with, a pale yellow or flesh

Annotta Is prinelpally consumed by painters and dyers ;

343

Itmakes the crimson paint with which Indians adorn thelr ! dlseasos have been restored to health by inhaling this vapor
bodies; and they employ the leaves and roots in cookery to | for a fow weeks.

¥acts About Alr and Mine Ventllation,
At n rocent meeting of the North Staffordshire Mining In-

color., The Dutch use it for hightening the color of their stitute, & paper by Mr. Wardle, of Barslem, was read on

this subject. He sald the temperature of tha earth
{ncreased ax they descended at sbout 1% Fah. for
svery 50 feet to 00 feet, At the deep conl pitat
Dukinfield, the temperature was constantly 5
Fah. at a depth of 2,151 feet, and at & depth of
17 foet 1t wasonly 17 Fal., which gavean increass
of 1° Fah. for every 80 feet only. The average
degree of tomperature of the earth was 17 Fah

for every 55 feet in descent to s depth of 1,800
feet, and afterwards 12 Fub. for every 44 feet, At
10,000 fest, the temperature would be 212° Fah,,
provided all other circumstances remained the
same: at 20 miles, 1,760° Fah.: and at 50 miles it
would be 4,600° Fah., heat sufficient to melt any
known metal. Thus, the desper the shafts of
their cosl mines, the greater the amount of na.
tural ventilation they would obtain. A current of
air, traveling at a speed of 10 feet per second,
gave & “pressure of 0°402 Ib. to the square foot

at 18 feet, = 0080 at 5134 —6027; and at 200,
=392, as experienced on the surface of the
earth, These might be described as, first, &
breezs ; second, & light gale: third, a gale; and,
fourth, a hurricane. Increased velocity of wind
meant greater friction or higher water gage. Air
was perfectly elastic; by pressure it could be
squeezed into less bulk; and if that pressure
were withdmawn, it filled the same space as for.
merly. Heat had the same effect upon it as
pressure. A cublie foot of air weighed 223 grains;
2 cable foot of water weighed 1,000 ozs.; a cubic
foot of watery vapor weighed only 272 grains.
8o that the more vapor there wasin the air, the
lighter it would be. Friction was estimated by
the force required to overcome it. Friction of air
increased or decreased in the same proportion
that the extent of the rubbing surface exposed to
the airincreased or decreased. A circunlar airway
offered less resistance in proportion to its area
than any other form, becanse its circumference
was less in proportion to its area than the pe-
rimeter of any other figure. Airways should be
as large and with as smooth a surface as pos-
sible. Splitting the air current was preferable to
taking the whole current of air round the work-
ings in one body. Generally speaking, splitting

butter, and it is used for the same purpose in some Ameri- [the air increased the quantity of air obtained by a given ex-
penditure of power ; but the benefits to be derived from split-
ting were limited by the area of the shaft.

The Twinkling of the Stars,
The scintillation of stars, snd its close copnection with
changes of weather, has, as is known. much interested
Humboldt, Arago, Kaemtz, Secchi, and many others; and
recently it has also been the subject of valuable spectro-
scopic researches by M. Respighi. M. Montigoy, who
some time ago investigated scintillation in relation tothe
special characteristics of the light of different stars, pub-
lishes in the Bulletin of the Belgian Academy, No. 8, an
elaborate report upon his researches into the connection
existing between scintillation and various meteorological
elements. The chief results, arrived at after a discussion
of 1,820 observations made on 230 days on 70 different
stars, are as follows: The intensity of scintillation (mea-
sured by a special apparatus, the seintillométre) increases
invariably with the occurrence or approach of rainy wea
ther, and with the increase of tension of vapor in theair
on one side, and the increase of pressure and decrease of
temperature on the other: the influence of the two for-
mer factors being far more sensible than the combined in-
fluence of the two latter. The scintillation, which is on
an average stronger during winter than during summer,
increases with the arrival of moist weather at all seasons.
It increases also not only on rainy days, but one or two
days before, decreasing immediately after the rain has
censed. Moreover, the intensity of scintillation increases
during strong winds, and with the approach of barome-
tric depressions, or bourrasgues, the increase being most
pronounced when the depression passes near to the ob-
server. It then largely oxceeds the average increase cor-
responding to rainy days;and the influence of great move-
ments in the atmosphere totally counteracts the contrary
influence of a lowering of pressare. M. Montigny is thus
correct in saying that a continued investigation of sein-
tillation would be of great service, not only for the pre.
vision of weather, but also for the general study of me-
teorology, affording a very useful means for the explora.
tion of the higher regions of the atmosphere.—Nature,

Appleton's Encyclopreding,

The new revised edition of this magnificent work is
now completed, and forms one of the most valuable and
important collections of popular knowledge ever brought
out in this country. The printing materials, engravings,
oto., have alone cost the publishers over half a million
dollars. The reader will be able to form an approximately

correct idea of the magnitude and sterling character of the
work by consulting the publisher’s sdvertisement given
on another page. The work more than justifies what is
there stated,




Coatinued from first page.

The large engraving which ocoupies our initial page this
week represents one of tho most complete exhibits in the
whole magnificent array of woodworking machinery, It s
that of Messrs.J. A. Fay & Co., of Cincinnati, Ohio, with
many of whose excellent machines our readers are already
familiar through the illustrated descriptions which have
sppeared in thesecolumns. In the manufacture of these im-
plements, extensive experionce, talent, and tho greatest care
are brought to bear, All shafts and turned fittings are fin.
ished to standard sizes, screws are tarned, hoads and threads
made on a regular system, holes are bored and tapped ex-
actly to correspond, overy revolving part is carefully and
accurately balanced, all bearings are renmed and scraped,
none but the best materials are used, and finally & rigid trial
and Inspection renders each machine, before issuing from
the factory, in the best possible condition, The implements
exhibited at the Centennial are by no means all of the dif-
ferent productions of Messrs. J. A. Fay & Co., but are selec-
ted with much discrimination, so as to typify generally the
variety manufactured by this firm. We describe them be-
low in detail, referring to each, as will be seen, by = distin-
guishing number placed on the engraving.

THE X0. § PLANING, MATCHING, AND BEADING MACHINE

is marked 1 in the illustration. It is claimed to be the most
important implement of the class displayed, on account of
its admirable construction and the speed with which it fin-
ishes the work it is designed to accomplish. The principal
advantages are enumerated as follows:

There are 0§ feed rolls, 8 inches in diameter. The weight
of the No. 6 machine is 10,600 1bs., and it surfaces two sides
24 inches wide, 6} inches thick, and matches 14 inches
thick, For a more detailed description, the reader is referred
to page 147, Volume XXXV of the SCIENTIFIC AMERICAN.

At No. 2 in the engraving is represented the

N0. 4 LARGE §12E OUTSIDE PATENT MOLDING MACHINE,

This will work any size of molding up to § inches wide,
also plane, match, and bead narrow flooring, ete. The main
spindle is 1§ inches in diameter, provided with an outside
bearing ; it is made from best English cast steel, and runs in
patent self-oiling boxes,lined with the lining metal. The side
spindles have patent seti-oiling steps and bearings, and ad-
just vertically. The outer spindle adjusts laterally, and
swings to any angle desired. The inside vertical spindle is
arranged to adjust to and from the stuff, without altering
the cutters. The under cylinder has a vertical movement,
also a peculiar arrangement enabling the operator to take a
greater or less cut without altering the cutters. The cylin-
der is combined with the rear bed, and is adjusted on the
main bed, the false or rear bed moving with the cylinder,
making it very convenient to adjust. The feed works are
driven by improved gearing, which is heavily weighted, and
has two changes of speed. The feed rolls are hung in
swinging cranes, and, by the means of a lever at the rear of
the machine, are instantly elevated from the stuff, when it
is degired to withdraw it before passing the cutter heads.
The bed drop is 18 inches. The machine is furnished with
pressure bars, springs, steel wrenches, guides, and every
thing needed for speedy adjustments. It is made to work
either 3 or 4 sides, as may be desired, of 8,0, and 10 inches
wide or under.

THE X0. 2 INSIDE PATENT MOLDING MACHINE, WITH HEAD-
ING ATTACHMENT,

is represented at 8. This machine will work moldings on
one or both sides, 12 inches wide and under, and up to 5
inches in thickness, also plane, tongue, groove, and bead
12 inches wide.

The cutters may be set at varying angles and are capable
of sticking any style of molding, by using cutters on all four
sides, thus equalizing the cut and utilizing the power. The
under cylinder has s vertical adjustment, graduated to differ-
ent thicknesses of cut while in motion; and by simple loos-
ening one bolt, the pressure barand stands can be swung en-
tirely clear of the cylinder, giving free access to the cntters
for purposes of sharpening or adjusting.

A patent beading sttachment upon the pressure bar, over
the under eylinder, gages the depth of the bead from the
surface of the board, thus securing an automatic adjustment
of the beading shaft at all times.

The upright splodles can be moved vertically or horizon-
tally while in motion, the outer spindle to any angle de-
sired. Devices are provided for preventing the possibility of
movement after the heads are brought to the desired posi-
tion; and there is a chip breaker for holding the fiber of the
wood while the side cuts are being made. An equal pres.
sure is maintained oo the lumber being worked, regardless
of any equalities in the thickness, The rolls are connected
by expansion gearing, which allows the upper roll toadapt
ftself to the varying angles on irregularly sawn lumber,

At 3 Js represented the

PATEXT CARVING AND PANELING MACHINE,

the object of which is to produce carvings and recessed or
rolieved panels on the surface of lumber, e¢dge molding, or
namenting, fret and bracket work, ete. It is especially
adapted for fine furniture, coffin and piano manufactories,
ote. A hollow lrom column gives an ample support for the
eutter spindle and also for the table, which in adjusted and
regalated 1o form the required depth of moldings or carvings
by means of hand wheel and scrow, and has sufliclent ver
tical movement 1o admit of workiog stuff of four Inches

thick and under,
THE XO, 2 VARIETY WOOD WONRKER

I represented at 6, This s one of those remarkable tools

Scientific Qmevican,

onpable of porforming the work of several machines, It is
adapted to planing out of wind, surfacing straight or tapered
work, rabbeting door frames, etc., rabbeting and facing in-
side blinds, jointing, beveling, gaining, chamfering, plow-
ing, muking glue joints, squaring up bed posts, table legs,
newaels, eto., raising panels, either square, bevel, or ogee,
sticking beads, working circular molding, ripping, cross.
outting, tenoning, ete.

When facing or planing out of wind, the vertical and lat-
eral adjustments can be made simultaneously, thus constant-
Iy retaining the proper distance botween periphery of cut
and the edge of table. All of the different functions of the
machine are secured by the use of two tables. For sawing,
an oxtra table can be inserted betweon the other two, malk.
ing a solid and continuous saw table, The arbor is of steel,
of large dinmeter, and revolves in bearings supported on the
column, One bearing is cast solidly to the column, and the
other is movable, and is readily detachable for the purpose
of substituting different heads. This is a very advantageous
feature.

Another combination, possessing a still wider range of ca-
pabilities, is depicted at 6, This is the

NEW PATENT UNIVERSAL WOOD WORKER,

claimed to be the only wood worker built in which both
sides may be operated, and either side started or stopped
without interfering with the other. As a planer, it is
adapted for ordinary surfacing and thicknessing, planing
out of wind, surfacing square, beveling, or tapering pleces,
facing up bevels and baluster, ete. As a molding machine,
it will work moldings, either simple or complex, up to 8or 0
inches in width, stick sash and doors, tongue and groove ;
and on the wood worker side it will produce waved, oval,
elliptical, circular, and serpentine and rope or twist mold-
ings. Among its other uses are chamfering, cornering, rab-
beting and jointing window blinds, gaining, panel-raising on
one or both sides, tenoning, ripping, cross cutting, groov-
ing, hand watching, making glue and table joints, miter
ing, nosing, squaring up, and & multiplicity of other opera
tions limited only by the skill of the operator,

The molder and wood worker sides are securely connected
upon one solid column with a substantial base, and the two
sides of the machine are driven from one countershaft, which
conveys power either separately or simultaneously.

The molding side is so arranged as to form a complete
four-side molder. The side spindles are fixed to and move
with the table, which has & vertical movement of 16 inches,
The feeding rolls are arranged for fast or slow feed.

The wood worker side is constructed on the same princi-
ple and embraces the same general features as the patent
variety wood worker above described.

At 7 we represent the

NO, 8 BASH AND DOOR TENONING MACHINE,

adapted for sash and door, cabinet, wheel, car, and railroad
shops. The upper and lower cutter heads are adjustable so
a8 to vary the thickness of the tenon or depth of shoulder,
the carringe remaining stationary, Gages and stops with
the carriage render setting out unnecessary. The copes are
raised and lowered with the cutter heads, but may be inde
pendently set. Both cope and cutter head shafts are pro
tected sgainst endwise vibration. The upper cutter head is
arranged to cut one shoulder of the tenon longer if desired,
saw spurs are used in lieu of knife spurs, and the cutters
operate with & drawing stroke. There is a binding pulley
which keeps the belt right and self-adjusting, and the bon-
net may be conveniently swung back out of the way to
afford access to the catters. The

ELLIS PATENXT BLIND SLAT TENONING MACHINE,

shown at 8, is adapted to any length or width of slat, work-
ing both ends, cutting the shoulder and rounding the tenons
simultaneously at one and at the same operation., The ma.
chine, which has a hand feed, is provided with two adjusta.
ble arbors and frames, carrying a set of circulsr saws for
forming the shoulder and rounding the tenon., Connected
to the arbor frames are revolving disks, into which the slat
is inserted and rotated in contact with the saws or cutting
tools. We are informed that it is capable of working 20,000
slats per day,

At 9 is shown the

PATENT SELF-FEED BLIND SLAT TENONING MACHINE,

which differs from the machine last described. It differs
somewhat from the Ellis machine, as tho slat is fed end wise
through rotating chucks, the shoulder belng pressed against
an adjustable gage for regulating the length of slat. By the
peculiar construction of the revolving cutting tools, two
tenons are cut and divided with one cutter head, simulta.
neously and at one operation. A pressure upon the treadle
causes a rotation of the slat, and at the same time depresses
the chucks, carrying the slat against the cutting tools, ena.
bling them to form & perfect tenon on each end, It will
work any length of slat from 1§ Inches up to 24 Inohes, and
will make any slze of tenon desired,

TWO FPATENT BAND SAWING MACHINES

nre dopleted fo the engraving, one for ordinary curve saw-
ing, the other (10) intended for the furniture, wagon, sash
and door,and agricultural shops,ete. An important feature is
the mothod of keeping the saw at its proper tension, allow-
ing at the same time some flexibllity to the parts, to com.
pensato for any sudden impact, and provent breaking of the
sawn by buckling or friction upon the back or sides, There
in alno n shipper with frictional brake for arresting the saw
motion, and the table is provided with irregular ndjustment
for bevel sawing,

At 11 18 reprosented a

|[NOVEMBER 25, 1876

—

PATENT BAND RESAWING MACIHINE
It will re-saw lumber up to 80 inches In width, and from
6 inches in thickness down to tho thinnest stuff that admiw
of re-splitting. It is also arranged for sawing bonrds from
thoe sido of a plank, and is equally well adapted for haed or
poft wood. Its working eapneity is said to be from ten to

fifteen thousand feet per day, depending on the kind and
width of materinl. The saw kerf is about 1. inch thick,
and a saving of 20 per cent in lumber is claimed to be of-
fected, shown by the fact that, by the use of this machine, -
two § inch panels, planed on both sides, can be produced
from 1 inch lumber, whereas, by other methods, 1} inch lum.
ber is required.

The wheels are 5 foot in dinmeter, and ths distance he.
tween their centers i such that thereis but a compnratively
small portion of the saw blade left unsupported, and there g
consequently less liability to deviate from astraight conrge,
The upper wheel revolves on a 24 inch shaft running in
long self-oiling bearings, has a vertical adjustment of 13
inches, and can be adjusted so that the saw will run at any
desired point on ity periphery.

The feed rolls are connected by expansion gears, operated
by friction. This friction is operated by a shaft connected
with a leverin front of the column, by different movements
of which the feed is instantly started or stopped, and grad.
uated from fine to coarse. The feed is strong and powerful,
and is under complete and immediate control of the opera-
tor.

There are also improved devices for cleaning the saw,
ote. For full particulars, the reader is referred to the de-
scription previously published in these columng, The ma.
chine represented at 12 is o

PATENT COMBINATION EDGING AND RIPPING SAW TADLE,

designed for edging and ripping up lumber for the flooring
machine. It is claimed to have all the ndvantages of a good
gelf feed edging saw; and at the same time, the feet can be
thrown off and the stuff pussed by the saw in the ordinary
manner. By a novel device, when slitting lumber, the oper.
ator is enabled to elevate the saw so as to just cut through
the board, thus economizing the power by a reduction of
the friction on the saw, presenting a better cutting angle of
the teeth, and consequently making a smoother cut and re.
quiring less sharpening ‘of the teeth. The fence or gage
has a parallel movement of 8 inches, and is quickly adjust.
ed for different widths without the necessity of measuring,
the table being provided with a gage spaced into inches and
parts of an inch.

It is also provided with a binder pulley, hung in a swing-
ing frame. operated from the front of the machine by means
of a rod and handle by which it can be raised or lowered to
slacken or tighten the belt, and thus stop or start the saw,
The machine will makea straight out without any gaide, by
simply letting the feed roll take the board through as started.
This feature will be sppreciated when sawing boards with a
crooked edge, which require straightening before other
strips can be sawn from them.

In order to meet the need of a cheap and good boring ma
chine, for either straight or angular boring, the

UNIVERSAL HORIZONTAL BORING MACHINE,

represented at 13, has been designed. The tableis adjustable
for boring at any desired upward or downward angle and the
fence for any lateral angle.

The traversing steel spindle is operated by means of a pow-
erful jointed treadle, fitted with an improved step, which is
provided with a steel point, forming a bearing for the end
of the spindle, thus greatly reducing the wear, caused by
the spindle pressing against a shoulder. The treadle has s
weighted counterbalance, giving 8 quick return to the spin.
dle. The spindle is fitted with cone pulley, with three
changes of speed,and adjusting collars to graduate the depth
of the hole to be bored.

At 14 is shown & novel

PATENT BAND SAW SETTING AND FILING MACIHINE,

which, it is claimed, will set an ordinary band saw blade in.
three minutes, more accurately than can be done by hand in
an hour. The saw being adjusted, the wheels are set
far enough apart to straighten the blade, which is then
pinched by a cam and wedges. The dies are set on the polnts
of the teeth,and are adjusted with set screws on top. This
sets the points over without bending them at the roots, pre:
venting the warping of the saw which is liable to occur In
setting by hand,
Lastly at 15 wo illustrate a

HAND AXD POWER FEED SURPACE PLANING MACHINE

This is provided with steel.lipped cylinder, pressure bar,
shaving bonnet, and adjustablo tables. It will surface 94
inches wido up to 6 inches in thicknoss.

This completes our list of mnchines, which, as embodi-
wmonts of the now and Ingenious devices, and as showing ad-
mirable adaptation to their several purposes, may justly be.
regarded as representing the best work of both inventor and
manufacturer. It is hardly necessary to add that thelr su:

perior qualities are appreciated in foreign countries as wall e

us in our own, and that the large trade which their maker
now control, with Japan, Australis, South Ameries, Enf
land, Now Zenland, and eolsewhere, s ono which reflect

groat credit upon our home Industries. The lllohiul;m:

received the largest premiums at local fulrs in this country,
o medal st the Vieonn Exposition, s medsl for excel

lonco and superiority at the late Chilian Exvosition,
o, Chili, South Americn, and also medal of honor

cinl commendatory reports from the Centennial j
awardy
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OENTENNIAL NOTES.
W i
TIE FREXCI POTTERY DISFLAY.

France, in hor soction in the Main Bullding,makes a mar.
velous display of pottery, which must be studied pieco by
piece before any Iden can be obtained eithor of its oxtent or
valuo. Indeed womo of the vases oxhibited, made In the
Sévres faotory during the first yoars of its existence, are of
lm‘mur.‘u‘ valug, especially in these times, when all old ohina,
owing to the taste for making collections of the wame,
fotehes prices out of all proportion to the intrinsie valuo of
the objeots,

Porcelnin is of two kinds, *“ hard and soft paste,” dlstin.
guished from each othor by thelir relative density, a quality
governed by the comparative proportion of silex entering
into their composition. The first porcelain of French manu-
facture wns ‘““pite tendre'{ or soft paste, and this was
principally made at Sévres. In 1761 the secrot of making
hard porcelain was discovered, and the manufacture of
‘ plte tendre” was thereupon discontinued, Hard porce.
Inin is produced from kaolin and other materials, and usua-
ally goes through three processes in its manufacture, The
first process, which is the most commonly used for pleccs of
averago size, conslsts in the placing of the pasto in & lump
upon & mold, which, in the case of a plate, for instance,
would represent the bottom half. The mold and paste are
then put on a rapidly revolying brass coylinder in front of
the workman, who, by a quick movement of the hand and
moistening with a sponge,causes the paste to assume the de-
sired form for the upper half, as by its pressure against the
mold it assumes that of the lower half. So also in the case
of the oups; the mold is merely for the extorior portion, the
interior being shaped by hand. The second process is used
for large pieces, such as vases, soup tureens, ste. The paste
i§ placed on the revolving brass plate in a lump, and the
workman, by means of steel tools, causes it to assume the
shape sought far, The third process, which admits of the
production of the most- minute latticed or dingonal figure
work upon the body of the piece, to which it also gives an
almost paper-like thinness, is one in which the paste, ro-
duced to a liguid form, is run into molds. Some of the
I'rench vases are so magnificently painted as to possess a
high value as works of pictorial art alone. There is a toilet
set on which the color was melted on the glaze, so that the
appearance is of polished lapis laswdi, on which the most cu-
rious effects of light and shade are produced. In the basins,
where the pigment in burning has dropped to the bottom,
there seem to be several inches of water, so deep is the
color; while on the base of other pieces,where the color has
dropped off, the ware is mottled blue and white, One Paris
firm makes a specialty of porcelain with s mother-of-pearl
glaze produced by the useof uranium salts ; another exhibits
majolica, where the portions in relief are produced by pres-
sure applied to the back of the object, just as repoussé work
is done in silver. Ordinarily such decorations are made
separately and attached to the article.

THE LARGEST GLASS PLATES EVER IMPORTED

into the United States are exhibited in the French section.
They are two immense sheets measuring 22 feet in hight by
10 in breadth, mounted in maroon colored frames.

THE FAMOUS TAPESTRY,

exhibited in the French department, consists mainly of the
fabric known as kawte lisse, or high loom. This, as its name
implies, is made on high looms of considerable size. At the
top and bottom of the framework composing the loom are
horizontal cylinders. Around the upper one, the threads
composing the warp are rolled, and around the lcwer one
the tapestry, as it is completed yard by yard, winds itself.
Between these two cylinders is stretched the warp, upon the
threads of which the artist marks in white chalk the out-
lines of his picture. To these he adds, for the purpose of
fixing the light and shades, tracings from his pattern.
Then, with this latter conveniently placed for reference, he
stations himself against the back of his tapestry, and, with
his many-colored worsteds and silks, commences the weav-
ing of his picture, The vertical threads of his warp are di-
vided by a heddle or cross stitch, which keeps half of them
in advance of the rest; but those behind can be brought
forward by means of small cords or lisses, one of which is
attached to each warp thread. Between the two sets of
threads the workman introduces his left hand and takes up
as many of them as is necessary. Through these he passes
his curiously shaped wooden needle from left to right, and
with its point piles the stretched thread, which in turn is
passed back in the contrary direction through the space
opened by shifting the front and back threads. The manipu-
Iation of the threads, the combination and proper use of the
many colors and shades of worsted and silk, and the working
out of the design require a skill and delicacy only attained
by long practice.
FRENCH SCIENTIFIC AFPPARATUS.

France, long celebrated for the products of her opticlkns
and sclentific instrument makers, is well represented in this
line of goods.

Of opers glasses there is an extensive exhibit, ambrnc'lng
the largest and smallest in cost as well as in size. The
finest glasses shown sre, perhaps, those mounted in alumi.
pum, & metal admitting of a polish equal to that of silver,
and of extreme lightness. This metal, however, though
considersbly lessening the weight of the glass, adds almost
200 per cent to its cost.

Derogy, Purls, shows a large colloction of photographie
npparatus, noticeable among which are a set of extra lnrgo
object lenses, somoe vory powerful condensing lensos, nnd

gpocimens of the Derogy system for photographers’ use,

Feientific Imerican.

This systom, which combines In one Instrument the power
of making, at a given polnt and with a single objective
loow, wix pletures of difforent dimensions, consists, in the
nddition to ordinary apparatuy, of two extra lenses: one
convergent, for making the object smaller, and the other
divergent, for making the abject larger. With thess lenses,
placod singly, as the occasion demnnds, in the position as-
signod to thom, the necessity of changing the object glass to
produce difforont slzes of plotures is obyiated.

A tolescope, valuod at 0,000, with an object glass 12}
inchex in diameter, in shown by Socretan, Parls, Its magol-
fylng power is 000 times, In this exhibit is an admirably
designed camern lacida, or, ag 1t is hore called, megalographe.
For microscople drawing nod pattorn drawing for industrial
purposes, this instrument possesses many advantages. It
diffors from the ordinary camers lucidn, inasmuch as it ad-
mits of drawing directly from objects under the microscope,
or from designs produced by the turning of the kaleidoscope,
It I8 provided with threo tubes, one microscopie, the second
kaloldoscopie, and the third simple, A prism on a detachsd
tube of ity own I8 adjustable to either of thess, and by
moans of mechanionl contrivances the point of view may be
changed an ocoasion demands,

WEIGHTS AND MEBEABUILES,

An sutomatio balance, in use in the Paris Mint since 1874,
I8 & most ingenious machine, Its object Iy to determine the
wolght of twenty franc pieces, and to divide them into
clagses, according as thoy are standard, light, or heavy
welght, At one ond of it {8 an inclined trough, in which
the pieces are placed; and, as one by one they reach the end
of the incline, they slide upon the weigh pan of a small
scale, having at the other end of its benm a counter weight of
precisely the standard weight for a twenty franc piece.
Beneath tho weight pan is a hopper, and in front of this
latter the mouths of three tubes, terminating in boxes des-
tined for the reception of light, heavy, and standard weight
pleces, Should the plece, after reaching the scale, prove
heavy, the weigh pan would be borne down by it, and this,
aoting upon the balancing needle indicator, causes it to
move towards the piece, This movement acts upon the
hopper; and when the plece is thrown off the scale, it passes
directly into the tube leading into the box for heavy pieces.
Light and standard weight coins cause the needle to go
towards the counter weight, or to remain within the limits
allowed to the standard weight ; and these movements act
upon the hopper as above described, and send the coins into
their appropriate boxes.

THE AWARDS FOR THE LYALL LOOMS,

The positive motion loom, which was one of the most im-
portant American inventions exhibited at the Centennial,
has deservedly received from the expert judges the highest
commendation. The report states that the reasons for the
award are ‘‘variety, extent, and importance of the looms
exhibited ; invention of the positive motion, its wide range
of applicability, fitness for the purpose intended, and excel.
lence of design, construction, and working utility and econ-
omy.” The Messrs. Lyall, whose exhibit, it will be remem-
bered, we described and illustrated recently, have also re.
ceived another award for a lock-stitch shuttle machine: in
which the vertical needle bar is reciprocated from a rotating
ghaft by an epicycloidal movement: on account of the appa-
ratus being, in the judges’ opinion, ‘‘the most rapidly ran.
ning sewing machine.” This is the machine which we saw
binding corsets at the rate of 2,500 stitches per minute by the
counter.

THE CLOSING CEREMONIES OF THE EXPOSITION.

At sunrise on November 10, the thunders of salutes from
a battery on George's Hill in the Exposition grounds, and
from the United States ship Plymouth, announced to the
people of Philadelphia and the hundred or so thousand vis.
itors there gathered that thelast day of the Centennial had
arrived. By ten o'clock the Exhibition buildings were
thronged; but at that hour, to the disgust of those who had
gsecured commanding positions whence to view the cere-
monies on the grand platform at the end of the Msin Build-
ing, a steady cold drizzle of rain began, which by noon be-
came & continuous pour. With characteristic promptitude
the authorities at once prepared the interior of the judges'
edifice; an army of carpenters put up & new platform in a
twinkling. Theodore Thomas, his orchestra, and his cho-
rus, were packed in the galleries; and when the procession
of dignitaries, headed by the President of the United
States, entered the structure, everything was in good order,
and the confusion which had seemed imminent was happily
arrested.

The triumphant strains of Wagner's Innoguration March
were followed by & brief prayer;and then, after one of Bach’s
grand choral fugues had been rendered, Mr. Morrell, the
chairman of the Centennial Executive Committee, made
the opening address, in which he briefly reviewed the gene-
ral advantages of the Exposition. The 7¢ Deum by the
chorus preceded a speech by President Walsh, of the Cen-
tennial Board of Finance. Speaking of what the Centennial
has accomplished, he said: It has afforded an opportunity
to show that the administration of an exhibition on a grand
scale may be liberal in its expenditure without useless extra-
vagance: that its laws may be strictly enforced with impar-
tinlity, and without harshness; that its regulations may se-
cure the efficiency of its departments and uniformity in
their action; that its whole course has been free from finan-
cinl embarrassment, or even & payment deforred; and that
notwithstanding every part of its machinery was in constant
motion, no one of the immenso throng within the limits of
the Exhibition was sensible of its restraint,

Director General Goshorn’s address was in about the same
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strain. Finally General Hawlay, the President of the Cen-
tenninl Commission, came forward, and,in a few sppropriste
words, scknowledged our nstional gratitude to our foreign
visitory,and thanked the city of Philadelphis and the general
government, As, av the conclusion, the sudience joined in
the hymn ‘* America,” the original flag of the American
Union, displayed by Paul Jones on the ship Bon Homme
Richard, was unfurled, and national salutes of forty-one
guns were fired from the land battery and the war veagel
After the burst of cheering which the display of the histori-
cul banner elicited Lisd subsided, President Grant advanced
to the front of the platform, and in a low volce said: *‘ Mr
President and Gentlemen of the Centennial Commission, I
now declare the Internationsl Exhibition of 1876 closed."”
Then as he waved his hand, a telegraph operator behind
him touched the key of an instrument, the signal 7.6 rang
forth from all the gongs and bells, and at that instant the
great Corliss engine slackened its motion, became slower and
slower, and then stopped. The great audience reverently
sang the Doxology and dispersed. Asthey left the grounds,
the huge English road engine came puffing out of the gates,
dragging two cars loanded with filled packing boxes. The
Exposition was indeed over,

New York Academy of Sclences,

A special meeting of the biological section of this society
was held on Monday evening, October 30, at the library of
the New York Aquarium.

Professor A. E. Foote, of Philadelphis, exhibited a speci-
men of ratile in quartz, said to be the finest in the world.
The crystals were about 5 inches long, thicker than a knit-
ting needle, and doubly terminated. This specimen was
found at Hanover, N. H., and formerly belonged to Dr.
Chilton. The professor also exhibited a large and beautiful
emerald from Mungo, New Granada, and a fine specimen of
rubellite (a variety of tourmaline) both from the same col.
lection, now the property of Dr. Foote.

Professor Hubbard exhibited a fossil tooth of an elephant,
weighing 13 1bs., from near Rochester, N. Y.

Some seeds and nuts of tropical sources were also pre-
sented, and referred to Professor Martin to determine their
species,

THOUGHTS ON EVOLUTION.

Professor E. C. H. Day, chairman of the section, made &
brief address on evolution. The speaker first declaimed any
dependence of evolutionism on Darwinism; the latter may
prove false, and yet that does not disprove the former. The
idea of evolution has been generally accepted in physical
matters, in astronomy, in geology, etc., and it is only when
applied to life that it meets with opposition. He then ex-
plained that the doctrine of evolution is not atheistical, but
implies greater wisdom on the part of the Creator than does
special creation. He drew comparisons between the length
of the life of man, three score years and ten, and the sup-
posed age of the world, representing the former as ; inch
on a line from 120 feet to ten blocks long. He attempted to
explain how the honey ant, although a neuter, could be the
result of natural selection; also the disappearance of large
and powerful animals before smaller ones of more intalli-
gence. The disappearance of hair on the back, in passing
from ape to man, was explained on the supposition that ani-
mals that walk upright and rest in s perpendicular position
do not need its protection, while it is a positive injury as a
refuge for insects and as affording a better hold to an 2d-
versary in a hand-to-hand conflict.

Dr. Newberry replied with some well put remarks on our
inability to argue the question with our present limited
knowledge, and advanced the usual objection persistence
of species.

FISH CULTURE

was the subject of some very practical remarks by Mr.
Frederick Mather. He stated that the Chinese had been
credited with practising fish culture for a long time, but it
had only amounted to the transfer of unhatched eggs to
ponds that they wished to stock. Fish culture was intro-
duced here twelve years ago, and now America is shead of
the world. Some of the advantages of the artificial over the
the natural are that far more eggs are impregnated in the
former operation, that, the young being protected, more of
them live to maturity,and that we are able to transport them
safely over long distances, a lot of salmon eggs having re-
cently been received in good order from California. There
are some fish, however, the eggs of which, forming a slimy
mass, require different treatment; others do better when
left to Nature. The speaker exhibited some of the eggs and
young fish just hatching out, and stated that light was very
injurious to them at this stage, as the eyes are very large
and sensitive, belng plainly visible before the fish leaves
the egg.

He also exhibited a most remarkable
PAIR OF SIAMESE TWINS,

two tiny salmon hatched from one egg and bound together
in a manner quite like the human twins recently deceased.
Although quite lively, he predicted for them a short life be-

causo they hatched head first, which is a bad omen for the
vitality of the fish,

At the conclusion Mr. Coup invited the members present to

visit the Aquarium, whero an opportunity was offered them
to woo millions of theso littlo fish in the very act of leaving

the eg, s well as the other curiosities, of intervst toichthy-
ologiuts,

OXX tenth of one por cent of tho whole atmosphere con-

taing oxygon enough for the supply of the whole population
of the world for 10,000 years,
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Bank Clerks.

© ThoBoston Commercial Bulletin says that the bank clerkn of

Boaton are as capable, industrious, and faithful a set of bank
‘officers as can be found in any clty in the world. But after
all, it states, the place to find an extensive army of well
trained bank clerks is in the Bank of England, This insti.
tution, with its capital of ninety millions of dollars and dat-
ing back to 1604, today employs 900 clerks. The building
in which these clerks do their work covers five ncres of
It has not a single window upon the street, the
light of day belng admitted only through open courts. It
has & clock in the center of the bank with fifty dials. The
Bank of England is situated in the center of London ; but it
has one branch at the west end of the city, and many
branches in the provinces. Though the Bank of England
employs & very heavy force of clerks, it would seem, froma
glance at its business, that it ought to keep them well em-
ployed and fairly remunerate thom. Its sole work in its
issue department is to give out notes to the public. The
profit the bank derives from its issue department is the in.
torest received upon the $70,000,000 government debt and
gecurities, which, at the rate of 3 per cent, is $2,100,000 a
year. By its dealing in coin and bullion, it has the reputa
tion of making £150,000 a year. The amount of Bank of
notes afloat generally averages about §100,000,000,
and has lately reached $165000,000. The deposits in the
Bank of England, out of which it of course makes a great
deal of money, range from $60,000,000 to nearly twice that
sum.

et
The Adulteration of Olls,

We subjoin some extracts from the “ Report on Adultera-
tions and Sophistications " presented to the American Phar-
maceutical Association at its meeting in Boston, last autumn.
Three signatures were attached to the report, namely, Adolph
W. Miller, chairman, James R. Mercein, and M. L. M. Peix-
otto: but Mr, Mercein stated that the whole of the work had
been performed by the chairman.

Oil of almonds. We are informed on most excellent au-
thority that the so-called French oils of almond, both fixed
and essontial, are obtained exclusively from peach kernels.

0il of bergamot, We were shown a highly complex for-
mula, said to be used by the manipulators in Germany for
skillfully reducing this oil. Almost three fourths of the
com d consisted of the oils of orange, copaiba, lemon, a
little neroli, and several others. We were informed that
large quantities of this sophisticated oil are disposed of in
Europe.

Ol of Ceylon cinnamon. Albert P. Brown found this oil
to be adulterated with sassafras and cloves. The oil of the
leaves of the Ceylon cinnamon is also frequently sold in
place of the true oil of the bark. The former is a brown,
viscid, essential oil of clove-like odor; it is sometimes called
heavy oil of Ceylon cinnamon.

0il of erigeron. A specimen of this oil was sent to the
writer by Mr. Joseph L. Lemberger, which was so largely
adulterated that the true odor was entirely overpowered by
that of turpentine.

0il of juniper berries was offered to the writer by a highly
respectable firm of wholesale liquor dealers, who, in their
desire to havea really pure and superior article, had them-
selves imported It direct from Holland, having ordered the
very best that was obtainable. As a very much greater
quantity had been sent than their order called for, they
were anxious to dispose of a portion of it. The gentlemen
were so very sure about the absolute purity of their oil, for
which they had paid a liberal price, that they were loath
to believe their own eyes when.aftor agitation with an equal
quantity of water, only 20 per cent of their so.called oil was
left, the remainder being alcohol.

Oil of lemon, put up in original cans and genunine imported
cases, branded *“ E, B, Co,,” was found by the writer to con-
tained 25 per cent alcohol. There is every probability that
both seals were counterfeit, as the lettors composing them
were slightly different from those found on the top of genu-
ine cans from Brehmer & SBanderson. The metal on which
the seals had boen impressed also presented a dull and tar-
nished sppearance, while it is usually perfectly bright and
clean,

Ol of melissa. The oil of lemon grass,obtained in the East
from andropogon eitratus, is very frequently substituted for
the true oil of melissa, which is distilled in Germany from
melissa officinalia,

01l of origanum rarely reaches this country. A few pounds
fmported by the writer cost about $5 per pound. The so-
ealled commercisl oll of origanum is obtained in France
from thymus eulgaris. The original packages are even dis-
tinctly marked essence de thym rouge. As has been already
stated, this oll is very frequently mixed with turpentine in
large proportion. Its chlef consumption is among the manu-
facturers of patent liniments, who are totally indifferent as
1o quality, If they only obtain an original package.

01l of peppermint was met with also largely with castor
oil and alechol, Twenty-six Ibs. of this adulterated oil
ylelded, when distilled by the writer, 84 Ibs., of pure oil,
about & gallon of castor oil remaining in the still. The pro.
portion of aleohol, which had been present, In represented
in the loss.

Ol of rose geranium is pow so frequently substituted by
the ginger grass or palma rosa oil, obtained from andropogon
schananthuas, that it is somewhat difficult to procure the true
oll of pelargonium odoratissimum or radula \n commerce.

= 0il of sarsafras was purchased by the writer from a party
who represented that he had personally distilled it, and it
was found on evaporation o leave a residue of 14 per cept of

rosin.

Scientific Qmerican,

O11 of verbena is almost out of the market, being every-
where substituted by the oil of lemon grass, andropogon cit-
ratuy

Oll of wintergreen was offered to the writer by a tall Jer.
soy man, who professed to have distilled every drop of it
himself, and who therefore claimed to be able to guarantee
its absolute purity: and it proved to contain just two thirds
of its volume of aleohol, It is somewhat remarkable that
oven this Iarge proportion of aleohol could searcely be re.
cognised by the senses, and that, as far as could be judged
by the taste and smell, this was an unusually fine specimen
of oil of wintergreen. Several other lots have been met
with containing various proportions of oil of sassafras,

Oll of wormseed. Joseph L. Lemberger has favored us
with a specimen of the oil, smelling very strongly of rancid
turpentine.

Oll of wormwood has been met with, extensively mixed
with turpentine

Olive oil is largely substituted by some of the cheaper
fixed olls found in this market. Very little of that which is
sold by grocers is even imported from Europe. A New York
meorchant, who is extensively engaged in bottling this arti

ole in imitation of the imported style, informed us that for
the cheapest grade he is in the habit of putting up refined
cotton seed oil, and for n somewhat better brand the oil of
benne. The expressed oil of mustard, a by-product in the
manufacture of table mustard, is also applied to the same
purpose. Our French friend, whom we have before alluded
to, nlso kindly informed us that in his country the ground
nut ol (arackis hypogea) is used to an enormous extent for
admixture with olive oil, so that but very little of the latter
is exported strictly pure.—Chemist and Druggist.

o

Microscopic Detection—Wool and Halir.

The American Naturalist furnishes some interesting facts
on this subject. The United States Treasury Department
has admitted calf hair goods free from the duties levied on
those composed in part of wool: and evidence having been
furnished that some fabrics, claimed as made of hair, con.
tained more or less wool, a commission was appointed, in
which Dr. J. G. Hunt, the well known microscopist, was asso-
ciated, for the examination of these fabrics. The possibili-
ty of distinguishing in manufactured mixture the hair of the
cow and calf and that of the sheep has been denied by some
microscopists, especially as these fabrics vary on different
parts of the same animal. The commission has, however,
been able to classify and distingnish them. Wooly hairs
have no pith, and no perceptible taper. Their mean diame-
ter varies from a five-hundredth to the thousandth part of
an inch. At irregular intervals they have one-sided spiral
thickenings, causing the wool to curl. They occur on sheep,

camels, goats, and llamas; and many other animals have & por-
tion of these wooly hairs. - On the other hand, straight hairs
are shorter, thicker at base, and tapering. The pith is alarge
part. The scales on the outside, of which there are twenty to
forty in s hundredth part of an inch, lie smoothly. In wool
they project more or less, and are from fifteen to thirty to
the hundredth part of an inch. With these and other dis-

tinctions before them, the commission found, by first bleach-

ing the colored fibers in mineral acids, and then mounting
them in glycerin, and by using high powers, that in a few

gamples there was no wool; in a larger proportion there was

a small quantity ; in a very large number of samples there

was from five to ten per cent,as well as a much larger propor-

tion; and in one case it was difficult to find five per cent of

genuine cow hair,

EFROFVRN
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A 1rock of iron about 24 incheslong by 14 inches square,
flat at the bottom and drawn out for a handle with a wooden
end, like a soldering iron, is an excellent implement for re.
moving old and hard putty from sashes. When hot (not
red hot) theiron is placed against and passed slowly over
the putty, which becomes softened by the hest and is ren-
dered onsily detachable from the wood.

A venry small quantity of oleic acid dropped upon & ssm-
ple of gum copal, and but slightly warmed, will dissolve
that gum completely.

" Berest et xxf Soelin Babesth

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS,

IMPFROVED FREIGHT CAR.

Edward D. Shaffer, Moncton, New Brunswick, Canada.—This (n-
vention consists in the armangement of a vertioal partition divid-
ing the car Into two parts, also openngs in the top and bottom of
the car for admitting and discharging grain, and inclined parti-
tions, forming, with sald vertioal partition, two hoppers for the
grmin to be transported,

IMPROVEMENT IN GRAIN CAR DOORS,

James M. Duncan, Covington, Ind.—The door is made In two
parts, each part being pivoted at {ts upper and outer corner o one
of the door posts, and capable of swinging in a vortioal plane.
The separating line of the door is an are described from the pivot
of one of the doors, making the edge of one door convex, and that
of the other concave. It also consists in & hinged bar for sustain-
ing the door when closed, which rests in rocessos in the door POonts,
and In brackets for supporting the bar and doors when opened.
The advantages clalmod are that the door closes tightly, that it

avolds the necossity of nailing the doors when loading, and also
makes them lighter.

IMIROVED DRAIN TRAF AND VENTILATING COWL.
Edward G. Banner, London, Eng.—The first device 1s & balanced
lever trap for preventing inflow of noxious gases from drains
through the pipes loading from water closets in dwelling houses.
The construction s such that the greater the pressure of the ro-

turning sewage against the trap, the more tightly is the trap
closed, 50 Lthat no ood water, sewage, Or sewage gns can be foroed
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past it. The samo Inventor has also contrived nnow ventilating
cowl. In order to withdraw a curront of alr from soll pipes
ete,, the ehaft is carried up from the sofl pipe ; and upon the th
of the shaft is mounted a revolving cowl, provided with a valve 0,;
peculiar construotion, for preventing any down draft,

IMPROVED MACHINE FOR SAWING STAVES

George W. Richardson, Arlington, Ky., assignor to himself and
W. T. Davis, samo place.—This consists of a stationary clroular
track, around which the saw runs. The saw s turned by a friotion
pulley, opposite to which Is a friction roller, in a notoh of tae
track, which prosses the saw againm the driving pulloy, The table
for the work Is armnged at another noteh in sald track, for the
passage of the staves and other objects sawn off.

IMPROVED SHINGLING BRACKET,
& Ds;‘vm M. Moore, Windsor, Vt., assignor to himself and James H.
/00K, same place.—This Is an adjustable bracket for staging, ele-
vated seats, or othor purposes; and consists of plvoted braces
with prongs or teoth at the lowor onds, and connsoted by plvot

rods, that may be adjusted to
et B greater or less width of the bracket

NEW AGRICULTURAL INVENTIONS.

IMPROVED CULTIVATOR.
Charles R. Hartman, Allison, IIl.—This cul used
H y 111, s tivator ma
for cultivating tall plants, will not be broken by the plo’;r:cumk
Ing an obstruction, and will not be turned to one or the other side
by one or the other horse getting a little in advance.

IMPROVED FENCE.
William Stacy, Cottage, Towa.—This fence is porta

not liable to be blown down or pushed over. Each mct-)l‘?u.f?a':m’g
of two or more horizontal boarde, having a cross bar attached to
each end, and a cross bar attached to their middle parts. To one
end of each panel is =ecured an arm, which projeots to enter the
end of the adjacent panel, where it is secured in place by & pin,
The fence fs held erect by a brace formed of two inciined bars,
which cross each other near their upper ends, and the lower parts
of which are connected by a cross bar. The lower parts of the
panels are kept in place by a key.

IMPROVED COTTON SEED DRILL.

Henry Steckler, Jr., New Iberia, assignor to himself and Richard
Frotscher, New Orleans, La.—This consists of a droppiog wheel
that is provided with a series of holes at some distance from its
periphery. Through & perforated rim, V-shaped wires are passed,
that serve tostir up the seed in connection with mdial side stirrers,
dropping the same on an oscillating fork. pivoted below the open-
ing of the seed receptacie, to be ducted by the funnel-shaped
opener or plow to the ground.

IMPROVED HARVESTER DROPPER.

Willam H. Akens, Pennline, Pa.—This is an improved device for
delivering the cut grain from the platform of 2 reaper, and in neat
gavels at the side of the reaper, and out of itz way in making the
next round.

IMPROVED PLOW.

Adam Schuetz, Carondelet, Mo.—This is an improved plow for
forming ridges for planting sweet potatoes,and which may be
easily adjusted to adapt it for any of the usesof an ordinary plow.

_—  ——evtr—————
NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED COTTON PRESS,

James H. Davis and Willlam White, Winnsborough, Tex.—This
consists of a contrivance for driving the screw, which works the
follower by a worm when dolng the work, and & toothed wheel
when returning the follower: also, of a removable case which re-
ceives the pressed bale and carries it away on a truck to be tied,
while another box takes its place to receive the next bale.

IMPROVED WRENCH.

Andrew M. Mortimer, Salt Lake City, Utah Ter.—The stationary
jaw is attached to a shank. A movable jaw slides upon the shaok,
and to it is rigidly attached a bar, in such a position as to be oppo-
site the edge of the said shank. Upon the adjncent edges of the
shank and bar are formed ratchet teeth, which engage with each
other to hold the movable jaw in place while the wrench is being
used. To the bar is sttached a loop, through which the shank
passes, and through the bend of which passes a set screw, which
rests against the spring. When the wrench is being used, the
strain upon the jaws bolds the teeth of a bar in gear with the teeth
of the shank, a spring keeping the movable jaw from getting out
of place while shifting the wreneh upon the work.

NEW MISCELLANEOUS INVENTIONS,
IMPROVED HOSE SPANNER.

John E. Taber, Fall River, Mass.—In this spanner, the end that
ombraces the hose coupling Is enlarged and provided with s
groove that is of sufficient width to take in & Jug pin, acd of suffi-
clent length at each side of the handle to insure a good bearing on
the surface of the coupling, so that the spanner draws latersily on
the lug pin when applied.  Apertures are cut in the sides of the
groove thus formed for permitting the escape of smow or mud,

IMPFROVED PAINT BRUSH BINDER.

Lewis Tanney, Beaver Falls, Pa.—This is a metallic binder for
paint brushes, formed of two semi-cylindrical plates, having sewml-
circular disks attached to thelr upper ends, and having eyos
formed upon their side edges. Thoe cross plato has eyes formed In
its end edges, and there are suitable fastening wires.

IMPROVED ELECTRO-MAGNETIC LOCK,

Hiborne L. Roosevelt, New York city.—This relates to an im-
proved electric lock for office doors and other purposes ; and it
consists In the armature of an electro-magnet that retalos &
swinging arm with two sllding and spring-acted bolts, of which
one is withdrawn for opening the door, when the arm (s roleased,
bymonmmonormommmwmmamm
of the second bolt, which 18 actuated and set by the closing of the
door, ready for throwing opon the first bolt on the action of the
magnet,

———— 4 #
NEW HOUSEHOLD INVENTIONS.

IMPROVED STOVE FIFE ATTACHMENT. 4

Goorge H. Hancook, Richmond Protory, Ga.—This consists of a
standard secured to the stove, with an adjustable
fork or rack, and an adjustable lamp suppert. The attachment
forms a convenlent clothes-drying and lamp-supporting device,
which may be placed on any stove and set to any position re-
quired.

IMPROVED BASIN FAUCET. _

Edwin 8. Rich, New York clty.—~The novel features in this inven.
tion conaist, first, of & flange cxtonsion of the (nterior collar Into.
nozzle of the faucet; and, secondly, of an stom k

and seat arranged above the compression valve, 0 as 10 o D
water passago when the cornpression valve is removed,

5
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Notice ex-
Dollar and o Half por Line

WADE a completo oolloction of th
wnd o hints publishoed tn Selentine A:&r‘l’:::
10 yonrs, sond 81,8010 11, N, Munn, 57 Park Row,

New York, for Wrinklus ana 3
dmv‘mm'n'uu‘ and Rootpes. 200 pages, splen-

. ‘:g‘mumnl Tmploments and Industrinl Machin-

Kxportand Domostie Use. R.H.Allen & Co.. N.Y,

‘Town nud Village Hand Firo En with hoso
oariingo and frtings, only $350. u..%’?oﬂ'&..u and full
nformation, 8, O, Farsalth & Co., Manobester, N. I,

800 advortisemont of Industrinl Mfg. Co., p. 340,

For durability and econol uso Rlake' t
Studs to hmgelu. Or«mo?t{;m & co..°x= P':}lk
Place, Xew York,

Split-Pulleys and  Split-Collars of same
strength and appearance as Whole-Pulleys and 'm?:'
Collars, Yocom & Sou, Drinker St., below 147 North
Second St., Philadelphia, Pa.

To Leaso—The largest portion of the build
corner Canal, Center, and Walker Sta., now mnpledm-‘n
a Dilllard Manufactory and Sales Room, 8o adver-
tisement Inanother column,

The Cabinet Machine—A Complete Wood Work-
“-!.'h M. R. Conway, 22 W, 2d St., Cinelnuati, Ohlo,

¢ Gatling Gun received tho only medal and
award glven g’mhbo Kuns at the Centennial Exhibi-
tion. For lnformation regarding this gun, address Gat-
fng Gun Co., Hartford, Conn., U, 8. A,

Journal of Microscopy—For Amatours. Plain,
practical, relfablo, 50 cents per year. Bpeclmons free.
Address Box 455, Now York,

For Sale—Shop Rights to every Tool Bullder and
manufacturer for Bean's Patont ¥rictlon Pulley Coune
tershaft, D. ¥Friable & Co,, Now Huven, Conn,

Superior Laco Loathor, nll 8izes, Cheap, Hooks
and Couplings for fat und round Belts, Send for cata.
logue. O. W. Arny, 148 North 8d St., Philadelphia, Pa.

Maglo hnlm shmmuoonn, for Parlor Bo-
tortainmonta  und blie Exhibitions. Pays well on
small capital. T4 Fage Catal troe, © I Modal
and Diploma awarded, MceAllister, 40 Nassau $t., N, Y.

Noisoless Exhaust Nozzles for Exhaust Pipes
and Pop Valves. T, Shaw, 915 Ridge Av., Pulla., Pa.

Fire Hoso,Rubber Lined Linen, also Cotton,finest
quality, Eureka Fire llose Co., 13 Barclay st. ,New York.,

Shingle, Hoading and Stave Machine. See ad-
yertiemont of Trevor & Co., Lockport, N. Y.

The Sclentific American Supplement—Any de-
sired back number can be had for 10 centa, at this otfice,
or almost any news store.

To stop leaks in boller tubes, use Quinn’s Pat-

ent Ferrules, Address S, M. Co ,80. Newmarket,N.H.

Water, Gas, and Steam Pipe, Wrought Iron.
Send for prices. Balley, Farrell & Co,, Plttsburgh, Pa.

For Solid Wrought-iron Beams, etc., see adver-
tsement. Address Unfon Iron Mills, Pittaburgh, Pa.
for lithograph, &o.

Solid Emery Vuleanite Wheels—The Solid Orig-
oal Bmery Whool—othor kinds imitations and inferfor,
Cautlon,~Our name s stamped o full on all our best
Stendard Belting, Fscking, and Hoso. Buy that only.
The best s the choapest, Now York Belting and Peck-
.ng Company, ¥ and 88 Park How, New York.

500 new and socond band machines at low prices,
fully described iu printed lsts, Send stamp, stating just
what you want. 8. C, Forsaith & Co., Manchester, N . H.

Hand Fire Engines, Lift and Force Pumps for
fire and all other purposes. Address Humsey & Co.,
Seneca Falls, X. Y., U.S. A,

More than Ten Thousand Crank Shafts made by
Chiester Stoe] Cestings Co., now runnlng; ¥ yean' con-
stant use prove them strounger and more durable than
wWrocght tron. Sce advertisement, page 348,

See Boult's Paneling, Moulding, and Dovetailing
Machine at Centennlal, B. 555, Send for pampblet and
sample of work. B. C. Mack'y Co., Battie Cresk. Mich.

M. Shaw, Manufacturer of Insulated Wire for
galvanic and telegraph purposes, &c.. 2 W Tith 5. N. Y.

F. C. Beach & Co., makers of the Tom Thumb
Telegrsph and other electrical machines, have removed
to 5% Water Street, New York.

Safety Linen Hoso for Fuctories, 1 to 3 inches, at

educed rates. Greene, Tweed & Co. 15 Park Place N. Y,

Hyatt & Co.'s Varnishes aud Japans, as to prioce,
color, purity, and durability, are cheaper by comparison
than any others extant, 246 Grand s N.Y. Factory, Now-
srk, N.J. Send for circular and descriptive price list,

Power & Foot Presses & all Fruit-can Tools, Fer-
racate Wks., Bridgeton, N.J. & C. 77, Mchy. Hall Cent'l.

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

For bost Pressos, Dies, and Fruit Can Tools, Bliss
& Willtame, cor. of Flymouth and Jay, Brookiys, N. ¥.

Stoel Castings, from one (b, to five thousand Ibs,
Invaluable for stresgih sad dursbility. Clrculars free.
Pittsbureh Stoel Casting Co., Pittaburgh, Fa.

Hydraullo Prosses and Jacks, new and seocond
sand. Lathes sod Mactisery for Pollsbing and Busiog
metals. K. Lyon, 0 Grand Street, New York.

Dismond Toow—J. Dickinson, 84 Nassau 8t, N. Y.

Slido Rest for $8 to Ot any lathe, Goodnow &
Wightman, 2 Cornhill, Boston, Mass.

“Doad Stroke” Power Hammers—rocently great-
Iy Luproved, incressing cost over 10 por cont. Prices ro-
duced over % per cent, Hull & Delden Co.. Dsnvury, L.

The * Abbe” Bolt Forging Machines and the
o Paimer'’ Power Mammerns » specialty. Send for re
duced price lsts 5.0 Forsalth & Co . Manchester, N H,

sterched linen goods by
following the directions on p. 38, vol. 31.—C. W,

A.J, can poligh

will find a description of & onlolum light on p.
219, vol. 80—, K. i, will find directions for ma-
king friction matohes on p 75, vol. 29.-C. F. will
will ind directions for hardeniog milipicks on p.
130, vol. 25 M. W. oan make vinegar by lluj |-r'u
cess described on p. 108, vol 2-A. D R,CW,
BL.JEK,JCM,E T, H.. ¥. W, and others,
who ask us to rocommend books o0 industrial and
scientifio subjects, should address the booksellors
who advertise In our columns, all of whows are

prustworthy firms, for cataloguos.

Scientific

(1) W, L L. askn: Doos n person, in lifting
one whool of & d-whoolod wagon off the ground,
et more or loss than a quarter of the whole
welght? AL More than u quarter if the vohlcle
I8 vigidand tho load oqually disteibutoed.

(2) A. Y. anku: In thoro any practical way
of lovellng without a theodolite? A. You oan
oo_numot an dnstrament with an ordinary bulld-
or's lovol, that will enablo you to got tho hight.
As suoh mattors aro digoussed (n spooinl trontises,
and would oooupy too muoh Apiee for theso col-
umns; wo must rofor you to gome good book on
the subjeot  Thore s o oheap level In the mar

::: which I8 nocompanied by full directions for

(8) A, C. 1, nsks: What lnthe proper speed
for grindstonos, wot and dey? A, Clroumferen-
tal velooity, 1,800 to 2,000 foot per minute.

Ihavon 10 horse power locomotive boller; it
will hardly mako stoum onough for a 10 horse
power engine. Would {t be practicable to wall
in the boller and form un arch over the top, ar-
ranging it to lead the heat (nfter leaving the tlues)
undor tho boller towards tho firebox, along the
side of the firobox toward the front, then up and
over tho top of tho bollor, baok to rear end, and
up the stack ? A, If you haye a strong draft,you
may galn something by the change.

() T. P, F. nsks: If two launches were
bullt, one 80 and one 40 feot long, the same in
every particular exoopt longth, which would run
tho fastost 7 A, Tho first,

(5) B. P, R. nsks: 1, In a hot blast or air-
tight steam boller furnnoo, which fs the best way
to supply the alr, under the grates or on top of
the burning conl ¥ A, Undoer tho grates. 2, How
many Ibs, steam to tho square {neh will a boller
24 feot long by 40 Inches dinmoter, of ¥ inch
Iron, stand with safety? A. About 00 Ibs. 3.
What dimensions of smoke staok ought I to hayve
for the boller, with two flues, each 14 Inches in
dinmoter? A, The cross section of the chimney
should not bo less than about } of the grate sur-
face,

(6) J. 8. C. nsks: Is the statement that a
body will welgh less at the equator than at the
poles based on an actun! test by welighing, or is
it theoretical 7 A, Based on nctual test.

(7) C. F. S. asks: 1. How large a boat will
a boller 44 Inohes high and 20 inches in dinmeter,
and an engine with 34 {nches stroke and about
34 Inches bore, drive, and at what speed? A.The
machine will be suitable for a boat from 18 to 30
feot long. 2. What sizo of wheol and what pitch
should I uso? A, Use one 20 or 24 Inches in di-
amoeter with 3 foet pitob,

Where does {co form in freezing, on top or at
bottom of the water? A, You can probably
sottle the matter to your satisfaction by observa-
tionson n pond in which loe forms, First there
will be a thinsheet of loe, which gradually thick-
ens on the under side.

(8) J. K. nsks: Why will not iodide of po-
tassium form in large erystals when made sccord-
ing to United States Pharmacopeeia? A. In or~
der to obtain good crystals of K I, it is necessary
that the crystalization should prooeed as slowly
as possible o & cool place, and under a good va~
ocuum. The best results are obtained when large
quantities of the materials are operated upon at
once. The solution of the lodide should be as
neutral us possible.

(9) M. asks: 1. Is the common commer
cial potash in solution & good fertilizer for a
grape vine when applied to the sollabout its roots?
¥f s0, of what strength should it be used? A.We
would not recommend the use of potash. 2, Are
ground or pulverized bones good for the same
purpose? A. The finely ground booes mixed
with soll or peat make a very desirable manure.
It would be better, however, to treat the ground
bones with about one third the welght of oll of
vitriol (specific gravity 1°70) In order to obtain the
soluble superphosphate. The aeld should be di-
luted with about £ parts of water, and well
stirred In with the bone dust; it should then be al
lowed to stand forabout 12 hours, when enough
loam should be stirred in to absorb all the lquid.
This isono of the best manures known. 3. If
thoso articles wore applied to u loamy or porous
poll, situated 10 feet from a woll of water, would
thore be any danger of contamination to the wa-
ter? A. No.

(10) E. M. L. asks: In cutting up tortoise-
sholl, u lot of small scrups are made. How can
they bo worked up Into a solld mass, by dissol-
ving, or otherwise? A. The largoer scrups might
possibly bo utilized for stoall inlald work. Send
us & few of the scraps and we may possibly be
able to suggest sowme other application.

(11) W. 8. C. asks: What produces the
phosphorescent light known as fox fire? A. We
do not recoguize the name, but suppose you refer
to the strongly phosphorescent solution of phos-
phorus in hot olive oll.  Iisulphide of carbon or
one of the essontial olls tay be made w replace
the olive oll as thesolvent. It would, perhups, be
weoll to state that the employmont of the bisul-
phide solution of phosphorus is linble, when the
Jquid 1s In contact with the air, to produce spon-
tanoous combustion,

(12) 8. W, J, anks: What is & simple and
harmless proparation for turming dirty brownish
rod hair to & white color? A, Thore are me-
thods by which this might be neoomplishod, but
wo cannot recommend any of them,

(18) ¥. 8. M nsks: Which is the best way
to make a solution for silverplating? 1 have
made a solution, but the silver comes off agaln,
I made it by dissolving some silver In nitric acld ;
and after making the sait dry, I put it in a solu-
tion of eyanide of potassa (K Cy) In water. It
platos vory well : but when I come o burnish it,

it ull comes off aguin. A. Your method of pre-

American,

paring the solution Is & good one; the trouble
doubtloss arises from the Inofclent manner of
proparing tho articles,  Different motals require
different treatments. As u rule, the first thing to
be done Is to remove the greasy Olms with which
most objeots ure covered ; this is offocted by boll-
fog and rubbing in a solution of caustio soda,
mide by bolllng about 2 1bs, of common soda
orystals with milk of lime, produced by slncking
14 1b. of quickiime with hot water, und woll atir-
ring. After this alkalne bath, the objeots should
bo washed In gevernl waters or In a running
streanm, They are noxt cleanod In nelds, ngain
washed, and then transferred to the depositing
solution. Copper, brass, and German silver arel-
cles should be immersed In o ploklo composed of
water 100 parts, oil of vitriol 100 parts, nitroe acld
(specific gravity 149). 60 parts, hydrochlorie noid 2
parts. It 15 well also to coat the surfuce with a
thin film of mercury. This Is effected by means
of asolution of 1 oz. mercury in suficient nitric
nold, with three times the quantity of water,
diluted to one gallon; there will form a gray
or blackish deposit over the surface, which,
on brushing softly, gives place to a brilliant cont-
ing of mercury; the objoct should be trans-
ferred to the depositing cell the Instant this is ob-
tained.

(14) J. MclJ. asks: What will remove dried
collodion from white cotton, without injuring the
fabric? 1f there Is anything that will decompose
it, it will be preferable to a solvent. A. Try
steeping the cloth in cold water,and then rubbing
it together 50 as to break up the Alms,

(15) A. C. says: How thick should the cop-
per and zine plates be, and of what thickness
should the wire be, of the galvanic battery men-
tioned on p. 234, vol.34? A. The plates may be
wade of any convenlent thickness. No. 14 or 10
copper wire is used for the connections. 2, How
should the zine be suspended? A. From a wood-
en or metallic frame resting on the top of the
Jar.

(16) G. B. McC. asks: Is it possible for the
water to be carried out of the boller through the
pump ? We were sawing with a portable steam
mill, and shut down at night with the usual
amount of water. In the morning there was no
water in the boiler, and we had to fill her up
through the safety valve. There is a check valve
on the feed pipe close to where the pipe connects
with the boiler. A. It would not be possible, if
the check valve were tight, which, judging from
your account, might not have been the case,

(17) A. H. asks: 1. Please give me full di-
rections for making a good condenser for an in-
duction coil. A. Cut tinfoll up Into sheets of
the desired size, and make of them two plles like
the leaves of a book, one pile containing one
‘more sheot than the other. Upon the extreme
end of each of these plles place a tnned wire or
strip of metal, and by means of a soldering fron
run all the edges together soas to make o perfect
metallic connection. Cut sheots of paper large
enough toallow a margin of at least an inch
round three sides of the foil. The paper should
be thin, not highly glazed, and should show no
acid reaction by reddening when i d with
a neutral solution of litmus; it should be baked
thoroughly dry, placed in u vossel of parafin
kept well over its melting point, and then drained
shect by sheot as smoothly as possiblo. A well
baked piece of wood somewhat larger than the
paper is lald upon a wble, its face soaked with
parafiin and a sheot or two of paper lald up-
on it; upon this is lald the largest pilo with it
soldered end projecting, and all its leaves turned
back except the lowest one, which Is to be rubbed
smoothly out on the paper: lay over thistwo
sheots of the paper, and on top of this the other
book of foll, so placed that It Ues exsctly over
the first sheet except for the marging at the op-
posite ends; turn baok, as with the other, all lts
leaves except the fArst, and upon this place two
shoots of paper; continue this proocess, laying
buck, upon the paper, sheets of foll from the
books alternately, and between onch foll two
shoots of papor. When all are in place, vover
with two or three shoots of paper and s board
like the first; the whole should then be com pressed
by clamps and warmed up to the wmelting point
of paraflin, Increasing the pressure to drive out
all exooss. The first board should be provided
with a binding scrow at each end, and the wire of
the corresponding folls should be soldered to It
2. Which will produce the best result, 3 Iba sllk-
covered wire No. #7, or s Ibe No, 2? A, Three
pounds of No. 37 will give the longest spark.

(18) A. D. asks: 1, Doea the addition of
glass o load make It ring lke siiver? A. The
product isquite sonorous. 2. Will glass combine
with lead? A, Oxide of load i soluble In wolten
Klass,

(10) L. B. & Co. asks: What will hold up
soupstone o solution ¥ A, Such rooks can only
be rendered soluble by fusion with alkalles or al-
kallne carbonates o oxcess, and subwequent
troatmont with bolling water and aclds. The
rook (o small quantitios) may be partially de.
composed and dissolved by means of strong hot
solutions of hydrotiuorio and sulphurio aclds.

(20) 8, naks: What degree of hsat ls no-
comary to mako brass malloable, so thut it oan be
hammered or dmwn out? A, It Is generally
drawn oold, bolag proviously annealod,

MINERALS, BTO. —8pecimens bave been re.
cotved from the following correspondents and
sxaminod, with the resalis stated :

Wo have recoived minerals as follows, In paok-
agos without of dors: Two specl

of mioaceous red hematite, an excellont ore of
tron. Two specimons of clay of good quality, &

mixture of fnely divided silics and silicate of al.
umings, which might be employed in pollshing, in

muking some varictios of vitrified wares oto,~A.
E.—1It {8 augite, and contains some oxide of lron.
—W. B. T.—They are both lron pyrites, and con-
taln no precious motal—N, V, C.—It Is brown
conl.

COMMUNICATIONS RECEIVED,

The Bditor of the SCIENTIFIO AMERICAN a0~
knowledges, with much plonsure, the recoipt of
orlginal papers and contributions upon the follow~
Ing subjocts:

On the Centennial Awerds, Iy G, B

On Sound. By J. A, F.

On Foul Alr in Wells, By M. I3, O'N.

On the Moon. By J. D.

On Cutting Speeds, By T.J, B,

On Trisecting an Angle. By J. MoM.

On Smoky Chimneys. By F. G. W,

Also Inquiries and answers from the following :
B.D—~G.B. P—L. H.E.

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fafl to appoar
should 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 patenta, or to the patenta-
bility of inventions, assignments, ete., will not bo
published here. All such questions, when (nitials
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 Is given.

Hundreds of inquiries analogous to the following
are sent: * Who sells parafiin? Who sells gutta
percha ? Who s=ells crude Indis rubber? Who
sells proprietary stamps? Who sells the best as-
tronomical telescopes? Whose s the best ane-
rold barometer 7’ 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 o the charge
mentioned at the head of that column. Almost
any desired Information can in this way be expe-
Aitiously obtained.

[OFFICIAL]

INDEX OF INVENTIONS

PO WHICH
Letters Patent of the United States were
Granted In the Week Ending
October 17, 1878,
AND EACH BEARING THAT DATE.
{Those marked (r) are refssued patents.)

A complete copy of any patent In the sanexed I,
iacluding both the 1fcati and 1ogs, will de
farnished from this otice for one dollar, In ondering
please staie the number and date of the patent desired,
and remit to Moan &Co., 37 Park How, New York city.

Adding machine, J. H. MeaPs. .. ...oviivviiiinins
Advertising ribbon reel, H. J. Rice.... ae
Agricultural steamer, B. W. Rullfsof. ........00nn

Alarm and fire extingulsher, S, Sanderson (r) )
Apple parer, J. D, Seagrave.. L|m
Ash slfter, A. M. Ketchum 188,207
Baletie, A. A, Goldmndtd. .....oovuiiiivasnnensannn I 30
Bale tie, manufacture of, . N, Dmake, 19 ™
Bapd-cutting shears, S, D, Loeke. ......cvvivirnone JL-N )
SN SR O I BRI vy s oot < foea srs e 183,08
Base "urning stove, Dwyer @ Carter, ... ........ IR0
Bed bottam, W. M. Gaylord........... e US.83

Belts, cutting and puschisg, A. L. Hisckley.....
IR . U O s cacesescnsioeast s eidain
Nilllard table attachment, Collender of al..
Blacking distribater, D, G. Bollis.
Blower, J. M, CRFO®..covcaviernrines
Bottle and cop stopper, C. Newman
Bottle faucet, W. & R, Beatley ......
Bougle, Fowler, Smither, & Allen.
Uracelet, . J, Cullinan, . ...oovvivives sstenius
Breast strap fender, J, C, LooK. . coivviiiiiiisnnes
Breech Joading fire arm, E. G. Dorchestor.
Hroom handle, G, W, Stoekwell..........
Prush handle, O, Jenness,........

Buckle, D, L. Smith..........
Burglaralarm, J. P, Stelner. .
Butter dish, B, G, Cale, .o oiivinirarinsnens
Buttonhole attachment, Schmidt & Freese..
Calculator, N. Larsen.. ... ccovviieerssssnss
Candie lamp,'F. L. Howard.......
Car axle bearing, Frame & Scott,
Car coupling, F. M, Andrews, ...
Carcoupling, ¥F. ¥. Wheeler. ..
Carstarter, L. B SBATp. .o ivnnninaransnnes
Car safely appliance, ete,, J. F. Wikoa. ..
Carburetor, 8. Dean....

Case for motal shoeta, W, D. o
Check-rowing cora, C. . Maclay......
Chlmaey Sue, ete., A. H, Bourne (1)....
onl top and v lator, J. Harmon,
Charn, A G, Wallol, .. .oconrmrnnsnnninns
Cloth, preserving boltlog, J. Wayman. .
Clot-catting machine, Feano & Howe (1)
UloAhes pounder, J. Bassell. ... ...
Coffee and tep pot, L. G, Comparet
Coftes pot, K. B, ManslBg. ...coovenne sans
Cotton and coru planter, eto., W, Soott
Cotton, dovice for pleking, K. A, Catlin
Cotton barvester, Stoddard & Herndon,
Cotton press, Davis & White......ooinee
Cotton soed drill, I, Steckler, Jr
Cradle, A, Woodward. . ooooor vaenena exuys
Crib attsehment for bodatoads, Cowl o al,
Caltivatar, O, A, Bentley. . .oooie Fooson e
Caltivator, O, I, Martman
Culttvator, B, Preft (3. oviiininne
Caltivator and sulky plow, J. H. Cole
Curry comb, O, W, Hawrlean. ...
Curtain Satare, Miller & Sllaby. .4
Cutter heads, balancing rovelving, caeens DN
Desk aid sewlng smachioe cover, A. Cunnlngham 153,90
Desk sttachment for chalrs, Farg & Woodbouse, . 153,533
Diamonds, eutting, T. F. Tally, . oooovniniveneness BN
Die and shoe for quarts mills, Partol &
Disintecting water closets, sto., K. Howand. ...,
Dowsestic distilting spparatus, T. L. Lyneh, ..
Dralo trap, K. G, Bagaer. .....ovvvveivns




Drawerpuils, W. N. Weoden v, o0, 188, 437, 18008 190,070
Dusting brush, L. Hobolth, .. e 1WA
Dyvlog apparstus, D, Allen
Bar muflier, W_ abbott. ...,
Barth suger, . D, Pleree. ......o.00ie o
Bk ourriers, forming, L. S, Mall ...

LR )
1

Emery wheels, ote., facing, T. A Bichanis.

Envelope, K, D, Dongherty, .. ...
Exeasstor and domping eart, J. Price
ltnom-ln wachine, F.oand J. Halneworth

Feod water beater, O, Howins
Pood water honter, 1. . Magoon ..
Fence, W. Smacy..
Ponoe wire to posts, M, &, llmh
Filtering Hqulds, T, It Sinelalre. . oo
Finger nall trimmer, W, O Fdge. .

Flood fence, Marshall & Sallar
Flate, L O southard . ...ooooii

Yrelght car, B, D, Shaffor. (LR ]
Fraft dasket, J, H. Marvi) . 1,007
Game oand, B, T. Sitteriey 153,50
Gear planer, A, Hanawer, S 19,7
Grinder for bridges, J. Foster 153,291
Glass tool, J. Lamont. ... 183,095
Glassware, taking, Adsms & l\omhln- ....... -

assware, making hollow, T, I\,
Graln car door, J. M. D nean

Gratn i, W, H. Nauman =
Gratn grinder and scourer, L. O Nnm

Atterbury

. 159, 5,
Grappling projectiie, Greenough & Morrison. ... L N L
Grate, G. W, Gelssotdalner, .. ..ooooiiiinnniinn. 19,06
Grate bar, G, H. Clarke, (n). .o .85
fanger for hlinds or doors, K, l'n-mll LS )

Harcow, fexible, J. A, Andervon. .
farvesterdropper, W. M, Akers. .. ...
Jiat an o clothes rack, 1. W, Heysloger...
Hay and cotton, pres, J, Lyteh
Hay losider, T, Ellfott

Health Hre, J. P, Marsh i
Mee! machine, boot, Z. M. Lane.....
Minge. C. B L. Holmes. .. .ooviiiininin
Hinge for glass articles, B Bakewell, Jr
Horseshoes, making, &, Espach
Horsmboes, making J. A, Burden..
Hose spannor, J. K, Tabor. ..........
fydraolic motor, W, 0, Wakefield
Jolnts, apparatus for contracted, S

Kitchen commode, W. Elvis, .

A RN W NI s oh054s bobivsvaobon covet S Tern s 188,249
Lamp chimney cleaner, D, T, Freese.............. 153,50
Lathe dog, J. MCGROTRL. ...ovieerieniancnssannranns 159, 6%

Lesther-cutting machine,etc, Schofield & Stevens 19,471
Leg and foot rest, T. Weddle 189,45
Lightaing rod, R. 8. Cole.....

Lightalng rod, C. H, Swmith,. . 183,035
Lightaing rod coennection, C. B. bmlxn ........... 193,476
Liquld messare, 3. F. JUAY....oooovnemvnninenceres 153,506

Look stop box, T. Bireh........
Luabricating compound, P, Sweeney
Masonic badge, J. MeCoy...........
Match splint, C. A, French......
Meat tendorer. J. W. Smith,....
MK cooler, Eddy & Foster.,.

Milling tool. J. M. Smith,....,..
Millstone exhaust, G, L. H, Dcl:rm. . o 153,288
Mitering machine, L, D. Howard....... 183,807

Moss. process for proparing, G. H. Blake
Nall box, R, Hermance. . 3

Nut loek, D. R, Pratt, .,
Nut lock, A. J. Scott,......

Oll chandeller, H, Welllngton.. weeen I ST, 165,052

Optioal lons, C. Alt, wenssssnnansass ARG 4N
Ore concentrator, F. K, Mllll 55 vevees 183,819
Palnt brush binder, L. Tanney.. BRLEN ]
Paper box, E. D. BHOION, ....vvviieninse 33 vers 158,420
Paper collar, F. “umn.... ............ ve . 183,85

Paper pulp engine, J, 8, ann. =
Pasenger register, W. Mehau,
Petroleam lamp, W. Dette,..
Plano sction, M. C. Knabe, ., suansy
Plpe coupllng, W, T. Nybhan.............
Maning macuine guide, Ralt & Prindle,.
Plaster celling, cornlce, ete., T, P. Cleary..
PIow, G. T. HedrioK. .oovveiivivesrsenses
Plow fender, W. A. Barrow
Plug tobscco, A, Pearl.....,
Plumber's plug, W. A, Dutler
Fouket check book, G. E. Warlog, Jr..
Printiog on metal, ete,, L. B, Smith,,.
Printing telegraph, A. A, Knudson.
Pamp, Smith & Kingsbury,........
Puwmp valve, C. Roth..........
Ballroad switches, J, 5, Willlama
Rawhilde, treating, 8, A, Darrach,.

oo 1SS.00T
R LR )
o 1R 462
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I!l m. 63! 59, 40
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Eefining petroleum, ete., DD, M. Lamb. » 1N 40
Befrigeration, procoss of, BB, 1. Lucas. 153, 406
Revolviog fire arm, F. W. Freund 3

Revolving fire arm, G.

Bawmill dog, Smith & Meyen

School desk, M. Lanecaster.......... 1¥3,402
Screw propeller, Cromiey & French................ 153,578

Screw-thresding machine, E.
Sewer trap, T. Guerin

B. Plerce.

Sewing furs, machine for, C. ¥, Knocn.,.... 183,400
Shade aod reflector, combined, C, B, Mock, 183,412
Bhingle bracket, D, M, Moors, 158, 418

Suap hook, G. M, Hubbard.,
Boda water apparatus, W,

Soda water, making, W. Goe.......ccovvvervennnss 153,454
Bpark arrester, J. N, Weaver............. 15, 455
Splaning frame, spindle, ote., J. Essex.......... 184,56
Spiral molding machine, Ib, F. Abbott,, 153,243
Spring bed bottom, G, llunllmnon ............... 154, 101
Btation indicator, A, L. & J, 8. Waggoner.. WA

Btave blsnks, trimming, D. Rait
Stave sawing maohine, G, W. Richardson
Btoam cooking uppuratus, C. R, Gllbert,.......
Steamwm engine governor, W, Yates...

Steam packing, T. Colvin
Bteam trap, F. Steels, ...
Btock car, B. Martin...................
Btop, steam governor, K, i lll.mmnl
Htove plpe sttachment, G, H, Hancock..
Btove pipe Joint, R, Malner
Btove plpe tulmblo, J. M. LeCount,
Straw cutter, J. Q. Crosly
Striping implement, Carr, Ite

f, & Aroy.

Bubmarioe rock drill, K, Moore,...

Bulky plow, G, Curkendall. .. ..oooveeirrineen
Table, E. P, Wright...........

Tar barner, gas retorts, J thla)

Srientific

DESIGNS PATENTED.

0,500, ~HrAaonuers.~H. Carlisle, Jr,, 'iliadelphia, '
9,581, —Srooxs. ~I1. W, Hirschfeld, West Meriden, Conn,
2.5 . —Froon 1L Crorus.—J . Meyer, Lansingburg, N. Y,

(A copy of any one of the above patenta may be hiad by
remitting one dollar 10 Muxx & Co., 5 Park Row, New
York clty.

SCHEDULE 0! PATENT FEES,
On esch Cavest. .. oooieivien

On each Trado mark......

On fling each npplluﬂon ror . Pounl (17 years
On (ssuing each original Patent, . ......
On appeal to Examiners-in-Chlef. ...,
On ! 0 O of Pa

ppeal o Commissioner of 'atenta..........

On az spplication for Design 3y mn)
On spplication for Deslgn (7 yeamn)..
On application for Design (14 years)....

THE VALIDITY OF PATENTS.

We recommend to eovery person who s
about to purchase a patent, or about to com-
mence the manufacture of any article under a
license, to have the patent carefully examined
by a competent party, and to have a research
made in the Patent Office to see what the condi-
tion of the art was when the patent was issued.
He should also see that the claims are so worded
as to cover all the inventor was entitied to wnen
his patent was issued; and it s still more essen-
tial that he be informed whether it is an infringe
menton some other existing patent. Parties desir-
ing to have such searches made can have them done
through the Scientific American Patent Agency,
by giving the date of the patent and stating the
nature of the information desired. For further
Information, address MUNN & 0O,

87 PArk Row, New York,

Afvertisements.

Toside Page, ench insertion - - - 73 cents = line,
Back Page, each insertion - - - $1.00 a line.
Bngravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
o 0 must be r d at pudlication office as early
as Friday morning to appear in next issue.

TEEL LerTER CUTTING—Seals & Presses, Brands,Sten-
cily, &c. Prices low. Steel Stamp Wom“\.llu' «Ct.

GENTS WANTED—To sell the Champion and

/ Youth's Companfon, Foot Lathes, C gllndcr Saws,
and Stave Machines. Address STRANGE'S CYLINDER
SAW & .\U\QlllNE Co., Tnunwn Muss,

CEIA MR TS @EN
SAFETY

ELEVATORS.

Has AT, Frioriox PULLEYS, AN AUTOMATIC STOPF, A
STHONG INON FRAME, A aunv Il,nro:x. AXD 18

MADE IN A Finst CrLass MANNER, AT VERY Low

BATES, nY D, FRISBIE & (..().. New HAvEN, CONXN,

A MONTH TO LIVE AGENTS

\nl'c?u(u-)dQ Slclllnz our lcuvr::;o'nk .‘g’g 51::: or
€ COpY W ree. T m
for circular, P'((.ELS'H)R M’ FP G CO., 9 Madison '*t‘:

NOTIOE. We have toe
largeat and best selling

nnd 122 Dearborn §t., Chicago, 1
Htationery Pack 1o the
World ft cnnl.fl:n 1

S TA KE: =

pencll, penholder, golden pon ,and & plece olrnhmblc
annlry (¥ umplou utlm:lo ’mrhrn with elogant gold-plated
sleeve buttons, and | fanhilimable fane uel pin and
B conis. § packages, with Jow-

b’-n.lhl (ol Pritent Lever Walch freo 1o nll-gmu.

IDE & CO,, 700 Broadway, N. Y.

ECLIPSE R. R. BAR,

For Moving Cars

on Sidings.
Pat. Oct. 10, 1576,

drops, post-pald 2

iy 8.

Durnble, Effective,

an
Will nat Stip,
Manufactured and for Sale.
By W. P, DUNCAN & C0., Bellefonte, Pa.

\\,'A\'rl-'n —A FIRST CLASS MACHINIST

and Draftsman to manufacture Printing Prossos
and Hand Stamps—one with exporfonce preferred,
dr:--- Box 774, Baltimore, Md,

Ia) \ IATEUR P HUl()(il(Al'lll(A ‘\l'l'/\llATUH—-
I\ Latost invention, Y peraon can oporate
Dwith perfoct success, nplete, with chemicnls,
&c¢. Price l‘- 00, Enclose stamp for circulor.
SAUKMANN, Manufscturer
@) Dekalb AV, Brooklyn, N. "\
EP™ Agenia wanted,

‘()Il SALE~12x38 in. Greene Engine, Brown &
Sharpe Universal Milling Machine, Travera Drill,

Ad-

I

Large 1ot 15 & 16 in. Lathes, Small Screw Mschine, Plan
ors, Drills, Ilru{ and Presses. ALL lh BULLAKD &
(u luqurn liluy‘\ln vl,.‘u-w\-,r

MAOHINBRY

X
COLD l(nl?b D h)lAleDzacIE\lg:l:l l‘ PULLEYS,

COUPLINGS, BELTING \ITP. h)”."\' “"l\}LI;
AXD GRINDERS, 1IN m‘n
ORGE PLAC | 4

Iﬂuﬂim‘t Pat,Cuntring & Squaring Attachment

Telegraphic Are alarm, Birge & Willlame 1, -
Thill coupling, J. W. Anderson 1.0
Three horse equalizer, T. Moadley 188, 2%
Tongne support for wagons, 1. N. Harbaugh 158,00
Toreh, M. Saulson. ......... 18,
Tay combination, W. T, Foster L |
Trace carrier, J. D. Hobbs 1, e
Try square, J, Fasex 1.
Tubing. waking metal, J. B, Root (S22, 100, 18,50
Tuck marker and cresser, J. T, Sterreit 188,
Varlable cut-off, B, Brazelle I
Varlablo slgn, L. Nielander LW
YVeutilating ears, J. Loughlin 1%
Ventilating cowl, £, ;. Banner 189,
Ventllator, W, H. Maxfeld (L8 1}
Wagon seat awning, D Jannopoulo e |
Wardrobe bedstead, F. Canller 1.0
Wash board, J. & Garner 19,2M
Washing machine, . Fiteh . |
Washing machine, U, Stone 188, 452
Water meter, 8, Mlymale. .. 1., 1e
Water pipe, eto., T. Warhurst. IR, s
Whip button, W, O. Danlels 1,400
Window screen, B, ¥, Cuunioghsm 153,05
Wire-barding tool, J. Dobiw 19.m
Wreneh, C. M, Jordan 199, 04

121 Chambers & 108 I(udn Bta,, New York Clty.

American,

Fon
LATHES

R. = STATE & CO,, Springfield. Ohin.

‘| Last Chance.

Buy oo Tickets
Now!!

DRAWINCG POBITIVELY
Thursday, Nov. 30th,
O’ MONEY REFUNDED,

A Fortune for only $12.

Tux KENTUCKT C (8H DISTRIBUTION GO,

suthorized b special sct of 1he Kentucky Legislature,
for the benefit u the Public Schools o rrnnllcn.
will have lhl' Vlr‘t of tholr serfes of Grand Drawings st

Vﬁig In e CITY _OF FRANK-
1 oy ﬁ:unal-y. Nov. 3, 1506, on which m‘tl-
slon llnry will distribute w0 the ticket bolders the (me
wense sum of

00,000!

Thon. P. Porter, Ex«( i;P( w Gen'l Manager.

LIST ©
Ooe Grand
One Grand
Oue Grand
g:e irand
ne Leran
o Grand
1
‘nsh
¢ ash i& )
10,0 ; Guuol 12 eac . 3004
"Toual, 10136 Giltn, AN Canboorr... &po. )00
PRICE OF TICKETS:
Whole llckeu. tn )lnlvu Quarters T!clm.
x:m 3 ckcu.asuS du ckets,
1,000, .(w Tlckou .t §id eac
The Hon. E. H. Taylor, Mayor of Frankfort, the nme
Imen

l\oudo Clty Coun the Hon Alvin Duvall,
Chlet Justice of Lﬂeﬁue&y other .:,‘""W
the ticket holders present may designate, -rf’ superin-

und m drawing

alol fis t0 owners of prize tickets {5 as-
nrtd A bond with heavy penalty and l? ved securf-
ty. has been uecuwd w0 mo ommonwul of Kentucky,

which is now on record in C\erl'l Oﬂco of County

Court at Frankfort, sulject (o & lion qf any one.
his (s & new feature, and will absolutely secure the pay-
ment of gifts,

Rcmnuneu can be Express,

made by
tod xxa"ycxr CASH DIS Is'f'r':o.v cot;'ﬂpr.

ons, orderl for cnu. and sppll

1l communicatd
uou for Agencies should
. THOS, P. ronm
Gcnarﬁ ‘nmr. Frankrort, Ky.

or G. W. BARROW & Cy
General Eastern Agents, 710 Bm "ork

WE ENAME L
inFINE JET BLACK every varietycftarned wood work
parts of machinery.castings tinware and other metal
work ENAMELED JET C00DS,in weod srmet
AMERICAN ENEMELCO AT Wanntu STV

$H6H & 8§77

Ierihe tres.

& Week to Agents. Sampies FREE.
P. 0, VICKEERY, Augusta, Maine.

gell our RubberrHand Printing Stamps
G, A, mm'm!% BRO., Cleveland,

8100. REWARD. 8100.

T MOUSTACHRE woed 00 & Amooth face
RALD

by the wee of D Buxis without
Injury, or will kddl $100. Price mail la
cents, for three conta.

+ Ag'ss, Palatie, 1L

Pond’s Tools.

ENGINE LATHES, PLANERS, DRILLS, &c.
Send for Catalogue. DAVID W. POND, Saccessor to
LUCIUS W. PO, orcester, Ynss,

WAN'I'BD! SALESMEN at & salary of 81200 &
year to travel and sell goods to ers. NO
PEDDLING. Hotel aod traveling expenses pabl,

Sddress, Mosiror Masuyacrenixe Co., Oincinnati, Ohio

Wood-Working Machinery,

Such as Woodworth Planing, Tonguelng, and Grooving
son' n l‘nem 1m-

Machines, Danfei's Planers, Richard

g‘ro\'ed Tenon Machinea, Momu%‘uom and Re-

e R AT
43 wrmumﬁ'. nnoo & RICHARDSON,

2% Salls o um Mass,
(8hop formerly oecuylod by % )

EAGLE FOOT LATHES,

With Scroll and Ciroular Haw oh~
monta, alldo Rest, T?oll. Cc‘.{ lllo'glln 1

Engine Lathes, Mctal anors, &0.
Neatest desd, m. lut‘e‘rlor
ges., % S

t
nst?:: 3‘&2{“2% “oz Ig e

¥ & 97 Liberty 8t. Now York.

[‘OR ALL KIP(IN OF MAC l"NBH\'—-Ap%Iy o

. HILLS, 81 Cortlandt 8t., Now York.

MANUFACTURKER OF FIRST CLASS TAIS AND
DIES, Pawtucket, K, 1,

for Furni
ure,

'rh!nllurnl Nhops.

+ Prices reduecd 10 sult (he times,

-

25, 1876.

N

APPLETONS'
American Cyelopedia,

|N«nrxunw<

NEW REVISED EDITION
ESNTIRELY REWRITTEN BY THE ABLEST WHITERS
OX EVERY sUNRCT
Printed from New Type, and (st atod with severn
thovsand Engravings and Maps

The work originally published under the title of the
NEW AMEHRICAN CYCLOPADIA was completed in
1, wince which time the wide cireulation whieck 1t has
attalned In all parts of the Unlied Sates, and the signal
developments which bave taken place in every heanch of

science, Hiteratare, and art, have induced the editors and
publishers to snbmit It toan exact and thorough reviston
and 1o lssue 8 Dew edition, entitied

The American Cyelopadia.

Within the Iast ten years the progress of diseo wery In
evory department of knowiedge has made & now work
of referonce an lmperative want

The mw ment of politien] a@airs has kept pace with
the discoveries of selence, and their froitfal application
to the Indusirial and useful arts and the convenlonce
and refinement of social e, Great ware and conse.
quent revolutions have oceurred,
changes of pecullar moment
country, which was at ita hight when the last volume of
the old work sppesred, has happlly heen ended, snd o
new course of commercial and Industrinl activity has
been commenced. Large accessions to our

fnvolving astions)
The eivil war of our vwy

GEOGRAPHICAL KNOWLEDGE

have beets muade by the indofatigable explorers of Africs

The great politioal revolutions of the last decade, with
the natural result of the lagee of time, have brought inte
public view s multitude of new men, Whose sames are In
every ote’ s mouth, and of whose lives every one s ourl.
ous to Know the particulars. Great batiles haye boen
fought and lmportant sieges maintained, of which the
detalls are as yot preserved only in the pewspapers or in
the transient publications of the day, but which ought
now to take thelr place in

PERMANENT AND AUTHENTIC HISTORY.

In preparing the oresent edition for the press, It has
accordingly been the alm of the editors to oring down
the (nformation to the latest possible dates, and to fur-

nish an accurate account of the most recent discoveriem
in science, of every freah production In literature, and
of the newest lnventions in the practics] arts, as well a8
to give s succinet and original record of the progress of

POLITICAL AND HISTORICAL EVENTS,

The work was begun after long and careful prelimisa
labor, and with the most apple resources for earrying |
on to & successful termination.

Nooe of the oruuul stereotype plates bhave been used,
but every page has been

I'RINTED ON NEW TYPE,

forming, In hul a new Cyclopmdia, with the same plu
and compass as its predecessor, but with a far
rccunluy expenditure, and with such fi
t8 cotnposition as have been suggpested
pertence and enlarged knowledge.

THE ILLUSTRATIONS,

ements ln
ougrr ex-

which are Introduced for the first time In the present
edition, have been added not for the sake of pictorial
effect, but to give

ater lucldity and force to the ex-
planations in the te They embrace all branclies of
sclence and of ununl hlﬂory. und depict the most fa~
mous and remarkable features of scenery, architecture
and art, as well as the various processes of mechanios and
manufsctures. Although Intended for lnstruction rather
than embellishiment, 5o palos bave been spared (o inswre

their

ARTISTIC EXCELLENCE,

The cost of thelr execution Is enormous, and It is be-
leved they willind a welcome reception as an sdmire-
b;‘o feature of the Cyclopmdia, and worthy of its high
character.

THE AMERICAN CYCLOP.EDIA I8 NOW COMPLETE
1xt ] octavo volumes, each volume eonnlnln
lt::rxs&: :I::‘ ahﬂly lustrated with several thousand
Wood Engravin -ud with numerous Colored Litho-
graphic Maps, t ¢ wonole costing the pablishers a sum
exceeding
FIVE HUNDRED THOUSAND DOLLARS.

exclusiye of paper, printing, and binding.

PRICE AND STYLE OF SBINDING.

In extra CIotA, Per €0%....coursresnsnssnsasnsernnses 88 00
In Library Leather, per rol...... . 600
In Halr Twurkey Morocco, per vol..
In Hayf Russia, extra gilt, per eol.
In Full Russia, per 00k ooiviansssrnsssssnes
In Full Morocco, antigue, gilt edgex, per rol........m ow

THE BEST CYCLOP.EDIA EVER FUBLISHED,
1 de all others, {4 now offered to the
3!3&12 ::‘n:lk':; m:nm price,less than one centa poge!
ust think !

A SAVING OF TEN CENTS PER DAY,

olggar, or many other pxpenditures for lux~
h‘”c?éﬁﬁili}n oN {:flll '.o tl:.mou L, ::5:{1 tor pﬂo':-
lll::ng :ll;:r% 1‘"“’ o & l{ uJ saved, and »
starehouse of nowledn. n

A UNIVERSAL LIBRARY IN ITSELF,
necured with but lttle effort or sacrifice.

¢ THE AMERICAN CYCLO-
33? I(;l\l"l.wfllom. ote., will be xont
gratis on applieatl

rorsons wishing lo subscribe, can receive the whulo
-e{ 2{ ono thne, OF one or more \"olumr at any mne.
dellvery sulting their conventonce, without any
carringe, by forwarding thelr addres to

0. APPLETON & €O, Pablishers,
540 & 851 BROADWAY, NEW YORK,

on Wood,

Specimen
,{;m. Aln’howln

i;uu | unnoueu. %:-{l:“ot ncum oxpurlenw.
i s"“'""ﬁ" O HROBA R B R0A 8t , New York,

‘I the World

Steel Gasg:‘m S,

. b y subatitute
.s':.e:-m.. 7 :..é Al

tor

il

3200 ‘Powén e 0 %mv M




e e e R M e
The Cnmnlels Practical Machinist
“I'\::: In one ulun;:.luno .
|m-::‘l:::mm ”u.::.l' Practical and Scten-
INDUSTRIAL PUBLIBIEES, BOOKSELLESS AnD IMPponTRs.
810 WALNUT STREKTY, l’hlh!i_el_yhl}
ASPECIALTY of HEAVY PRESSURES,
THE NORWALK IRON WORKS CO.,
SovTe

NOVEMBER 2§, 1876.]
rdening -M Irmwdnﬂhmu
it of h-ooho- Steam and the Steam Kagine,
HENRY CAREY BAIRD & CO..
FOR ALL PURPOSES.

REVERSIBLE
EN

HOISTING

FOR ALL PURPONESN,
d“?ﬂl"&ub "'u'c:". 16 Foarl lf"x ¥

TRADE ENGINE

Notasloss In o nllu- Perfen,
i» -mllu»bﬁcll Ught parts

Every bn.ln Indicated, uul
Yalve corrected (o give the bu
esl Attainable results

Warranted superior to any
sl porublc Fugine tn the
warket

Mnd for Price List and Ctres

unuuun & Hencuxr~
novE M'va. Co.,

ml \lu Work, Dieills sod Drifl
T
by mall, free of postage.
-] g d o, veal Tree G any one who will
AIR COMPRESSORS

Dayton, Oblo

INDUSTRIA

To MAsUPACTURERS i~ DBullt rxprnnh tu rent—New
ptool walls, with Ampk Water Po
Address, INDU ﬂ‘ldAl. )l.\\l FACTURI

rom and Power in quastities to sult,

L B UILDINC.

Brick Bullding, 300340 feet, 3 stories high, divided by fire-
Rallroad facilftics No. 1.

NG COMPANY, l“l(ﬁ FALLS, Whiteside Co., “h

We will start you in A DUsiness you
oan make $0 a week without capital

M O N EY Agents snpvlyp:,coub:l tt!?;::lrl;‘.” .;x'

DAYTON CAM PUMP,
: 'l'l.:nl! Pumpin the Market
ructed especiall

gine, but derives its moticn from & cam.
speed can be regulated to sult evaporstion.

paratus s speclalty.
g~ Send for Circular.

™ Suith, Vaile & Co,

LeCount's Patent
MACHINISTS® TOOLS.

Reduced Prices.

Set Tron Dogs, 310 2100 ceieeeiecrneiennenenninie : 5.00

A Slecl 2H
.“"

Expanding Mandrels &o. Sen
xp:ulxj. ‘8 L:‘ G OUNT. South Norwalk, Conn,

y l‘or Boiler

An Pompiog water at 28° F. No Dead Cen-
Steam Valve is a plain Slide Valve,
Id:nllcu to the slide valve of a Steam En-

Fumping Returns from Steam Hesting Ap-

DayTON, Onro,

Dogs, Vice C Inmpu.
d for 1atest Price List to

The Toll-Gate ! Brte tremnt 30 obiects to |

nnd‘ Address, 'llh-umn E. C. ABBEY, Buffalo N.¥

CHLORIDE OF CALCIUM

Fifty lun. lor Sale in Jota to sult.
NSOME 10 Bush St.. San Franclsco, Cal.

WooD &. LIGHT

Machine Co.
WORCESTER, Mass
Manafecture all kinds of

Iron-Working
M

]
including many noveltiea.
Shafing, Palleys, 2.

Send for Circulars.

B8 TN GAMEBSEAS SR K Rl por. ta.

GEORGE C. HICES & CO.,
Baltimore, Md.

CLAY RETORTS, TILES, FIRE BRICKS, &e.
5 Terra Cotia l'\pn of all sizes.

$ WATCHES, Cheapest in the known

world, Sample watch and outfit freato dgenis
For torms addross COULTER & 00,,Chicago

BPA.RB THE CROTON & BAVE THE OONT,

Driven or Tube Wells

turnlnhed to larn consumers of Croton and mﬂ;
WM. D.ANDREWS & BRO. , 414 Water
vbo oontrol the patont for Greon's American Driven' \\ l

‘ROOTS’ HIRCE

BLAST BLOWER.

AWARDED

AT

PARIS AND VIENNA.

- D
SPEED ONLY 100 TO 250 REV. PER M. SAVES
HALF THE POWER REQUIRED FOR FAN.

A & F. M. ROOTS, Manuf’rs, CONNERSVILLE, IND.
S. S. TOWNSEND Gen'l Ag't, 3 leerty St., NEW YORK

POTTER'S AMERICAN MONTHLY

IN Family Magszing in the
50-000 :l LUNTRATED} Bost un: (?o fos ono yoar for |ur uud sddross . BAGE,

intry, at '( for 1877

#18: 10 coplos for $25; 20 copies for 250, and »
Sabacrib- 5 Jf Potters Bible bnr)rloiu i, quar
e for L0000 Nlustrations, price 3, Kiven to

thé person sending this club. Tor
1877 ((‘IIIH,(H}\V;.'” TER & CcoO.,
ISHAFTS PULLEYSHANGERS
COUPLINGS ETC.

1u stock, and for Balo by
WILLIAM SELLERS & CO,

Philadeiphia, and 79 Liberty 8t., New York.
Price lUsts and p-mphlc ts 0D nmnllu\llun

l'llll:ll( Iphia e,

A MONTM—=AgRenis wanted every-
-urrc Husiness bonorsble and drel
Particulars sont froe. Address

. WORTH & CO.. Bt Louls. Me.

Wil prove

AGENTHE' PROFITS per wook
\ )7 6O &5 1‘-.11' (L850, Newartloles are Just pat-
entod. Hamples sont froe to all, - Addross
W, 11, CHIDESTIEIR, 918 Fulton Bt., Now York,

X l(I’W PROPELLERS, THEIIU BHAKFTS AND
Pendrod, M, E. An
it ndyan=
rlon ||»ul|u Con-

f'l.:.: :AM) RICAN BUPFL K- Patont m rew Machinos, &o.,

b)) FITTINGS Hamilton W.
able trostive, nlmhln nn sresont practioo
:?w‘l‘"“‘ defeots. {.1 !

uued In Ne I-INllhl
MENT, 10 b bad st this ofice, and of All DOWA Ag0D

or sale at il
specisl

"r EGAR HOW MADE IN
IN v« 10 HOURS trom
Clder, Wine or hur‘lunn uvllnuul using drugs, Namo pa~

¥ N pringooid, M. O

BARNES
Foot Power
MACHINERY.

e $ ()] mm—

'l() INVALUADLE MACHINES

for Mechanlics and Amatours,
Also huu! Woods and Designs
Semd for page Mustrated Cata-
logue Free

W, ¥, & JOIN DARNKS,
o 4 ROOKronn

J Winnebago Co., ||l.

o Is, IAJ'.BTY BOIB;I;:UY

O J u;um. & 00,
No. 348 Blumm\'A\ xw JONRK

A(IIINPI(\ Ol’ l\ll'll()\'l!() R’l‘\'l P'l I’OR
making SHINGLES, HEADING, and STAVES;
Ao GUAGE LATHES for TURNING HNANDLEN, Sole
makors of l.wu Pat, lihlngh and Heading «.-m“M.
uhllu‘ Iuhlrru \UI(&(() Lookport,
all wtylos

Bendnnrd Mﬂnng Machines e
Universal Milling Machinos Irum umul.‘.n,. Rraer.
Ilnnlun ﬁ‘.‘:""‘n ul(AlNA wo

M. M )., 1681 MUK 8t

Scientific Jmerican,

349
I. CARSON,

General Agent.

JOHN C. M0OSS, D,

Superintendent,

L. SMITH HOBART,

Fresident,

RELIEF PLATES IN HARD TYPE METAL
For Printing

All Kinds of Pictorial Illustrations

In Books, Newspapers, and Catalogues.

These plates are an excellent substitute for wood cuts, belng used in precisely the
same way, giving equally good results for much less money.

ELECTROTYPES AND STEREOTYPES

are msade from them in the usual manner.
We offer special advantages to

Manufacturers and Inventors,

ns our mechanical work is of the best quality and rapidly executed.
Our plates are used satisfactorily in the SCIENTIFIC AMERICAN and the SCI.
ENTIFIC AMERICAN SUPPLEMENT, and by Manufacturers and Publishers in all

parts of the country. o
TR P Y.

We work direct only from Prints or properly prepared Pen and Ink Drawings,
Any other copy may be furnished, such as Photographs, Pencil Sketches, or the articles
themselves, in which cases we have drawings made in the best manner by our own trained
draughtsmen. Photographs, taken in the ordinary way, are suitable, and they may be of
any size. e make the plates larger or smaller as desired.

We are glad to have customers prepare their own Pen Drawings, and append one
or two

DIRECTIONS TO ARTISTS:

The most important requisite in Drawings for our use is that every line shall be
perfectly black,

The paper or drawing board must be white and smooth.

For fine work drawings should be made double the seale of the plate desired,

Carefully observing these main points, the artist has the utmost freedom in his choice
of styles of drawing,

For further information and fine samples of our work, send stamp for current num -
ber of our illustrated Quarterly Circwlar.

Please say where you saw this.

PHOTO-ENGRAVING
67 Park Place, New Y ork.

CELEBRATED FOOT LATHES The HOADLE Y

: :‘m“ ;:,o'ﬂrﬂ “.lck |'~|n d ,.":l"\' PORTABLE STEAM ENGINE
ol Lathes, Bma andan ‘ower -
% ors for Motal, Small Gear Uuttors, LAL Aun\ert:L\‘lL QUT-OFF REGULA
Bllde-ronts, Ball Machine for Lathos, ANGED VALV S
Foot Sorol) Saws, Hgbt and heavy,
Foot Clreular Sawa. Just the ar-
ticles for Amateurs or Artisans,
thnly recommendod. Sond for I
m-nlmeu ) Alnh\lpl
I BALDWIN, raconia N, ll

STEAM ENGINES FOR SALE

B, @3

THE BEST ¥ MOST ECONOMICAL ENGINE MADE
Thed.C. NDA I.EY co LAWRENCE MASF

P

I offer the followlng very superior Todd & Raffert hu
P:\f;‘t.g;‘l:m,n;"mlg ‘mlucr‘d prices: u(;qu't 18x ‘ e J()llN ll ICIIITLK'IIONO.’.‘ lhchln. l
on
ane 7x18, one $x10 o0 loge, u:e le 109%!,"-0!0‘3!‘:: n:i't. _u R m“" 0L

double holsting; a1l fArst olass and entirely now Invostigate the merits of

various alzes and kinds of Boflors. l will alwo h\mlnl\ A[‘ENTS A\ r«kl bofare de?e::l l;l;:: “m";:l'\::'

é-.mmuuom and estimatos for all kKinds of ropo and bag- r fwork nr this fall -nd ' mer 0 CON-
hinery. Send for umnpu\n cl;culu-nd price | bination for this season surpasses enlofun

()
melu 8L, Now ork.ot Patarson, N.J, “"m “x%l. gi'.'l'y"("fé"& Q:: :s»{bl'l"::'l 1N T‘Y




m’m;.----...'l.ﬂl
Enmgravings may Aead adrertsements ol uonuunu
per lne. by meceurement, ar the letter prese. Ad.
reriisemenis must de reorived af pudlication ofce ar
early as Friday morning o appear in next (rrue.

TUBE CLEANERS "”"""%{.h";f

TIONAL STERL 1 Tune I"Lnln Co., 814 E.$thSt., N

$17,40 fqr .—\‘ow Novelties,
%‘hro.ot Pack: ", &o.
‘.‘&'a'f'.'.'.‘ NAT. NOV. 00, Chestnut 2t., Philad. Pa.

0 LEASE—AIL tho lofts and part of the first
goorand basement corer Center,Canal, and Walker
Sta.. now occupied as & Billiard anhu:h)ry and Sales
Room, I‘nnrr rolahed, If desired.  Light on all sidos,
Ope of the best locations In New York for Manufac-
turing, sud central for & Sales Warchouso. For further
nlomnnan lvrly to office Scientific American.

Water Wheels. =

More than lonr timos u

“ o - ln diam. under
boads from 1 o280 1. See.
comiul for every purpose,
Large new pamphlet, the @
Boest ever published, con-
talning over X fine tlustra-
tiots, sent free to parties,
Interested (n water power,

LEFFEL & CO..
3, O., & 109 Lib-
e York Clty.

Scientific Imericwn,

OLD ROLL[D

The fact that thum lhlﬂln' tas 13 per cent grestor
strength, & Aner fintsh, and Is truer to gage, than an
other o use, renders it undoubtedly the most cconomion!.
We are also the sole manufacturers of the Cx
oou.ls'iml‘u' L‘\wrl.luo“’md 'l“'n‘.l"ﬁ:-“”'lv
oto,, of the most approved siyles oo it
appilcation to TONK

od
K8 & LAUGIHLING,
mmrvﬂ. md udlm A\rnlou Plttsburgh, Pa.
WK, Canal Street, () o 11, and Milwaukio, Wie.
- stocks 5 of this s e 18 store and or s
&LLKR DANA FITZ, Boston, lm
AOR & 0 Chamhars nr

0. "

LY.

HE CBNTK\NIAI. IN'I'I-'NVATI()NAI. R‘
HIBITION OF 15%.—The full History and Progross
lhe Exhibition. maps of the grounds. engravings of
e bull dlnn. news and accounts of all the most notable

Keﬂl “\cnvul in the SCIENTIFIC AMERI-
CAN SUPPLEMENT #5 Tor the year; single co-
ples 10 cts. To be bad

at this m‘hrn and of all news agents,
AII mc b.ck nnmben from the commencement on Jan-
Those who desire to possces &
com lete wlondld fllustrated Recond of the Centen-
&xao-mon nhould have the BCIENTIFIC AMERI-
CAN BEPPLEMEN

nl'("s IMPROVED 73
PATENT ELEVATOR BUCKET,

For Brewers, Flour Mills, l-r-ln
Elevators, Sugar Hetiners, &c.
These buckets are made of the best ehar-
coal stamping lron, and are warranted to
outwear six of the **old style buckets,**

The cost Is about the same, Address
T. F. ROWLAND, Brookiyn, l., D, N. Y

HE CHEAPEST AND BEST U mm.m‘ .\\D
YACHT ENGINES in the market. 4x6, $165; 5x6,
$150; 6x6, $A0; 6x7, $21. Send for Clrcular to

POST & CO., Cincinnati, umn

PATENT SCROLL

SAWS.

Our specialty Is ‘gmn Band Saws. Over 3N N
chines In wse. SUFERIOR TO ALL AND LESS PRICE
CORDESMAN, EGAN & CO.,

Cor. 2nd & Central Ave., Clocinnst!, 0.

THE

Bigelow Engine,

The Cheapest and Best Portable
Engine offered to the Public.

Prlce. l Horse Power.

i e SR
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-
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Price of Statiol
W

%nd for Tllustrated Circular
d Price List.

an
H. B. BIGELOW & CO.

New Haven, Conn.

[ESTABLISHED 1846.)

Mum & Co.'sPatent Offices.

The Oldest Agency tor Sollciting Patents 1o the
United Mintes,

THIRTY YEARS' EXPERIENCE.

MORE PATENTS bavo been secured through this
sguncy, st home and abrosd, than through soy other in
the world.

They employ ss thelr asal & corps of the most ex-
perienced men &y iners, specificstion writars, and
Araftamen that can be found, many of whom have been
selected from the ranks of the Patent Office.

SIXTY THOUSAND inventors have avalled them-
seives of Munn & Co.'s services In examining thelr in-
ventions and procuriog thelr patents,

MUNN & CO., In conneotion with the publication of
the SCIENTIFIC AMERICAN, continue Lo examine in-
ventions, confer with Inventors, propare drawings, spo-
cifestions, and asigunmenta, attend to fling applications
ol the Patent Oice, paylng the government fees, and
walch each case stop by step while pending before the ex-
aminer, Thia is done through their branch office, corner
¥ and Tth stroets, Waahington. They slso propare and
fle caveats, procure deslgn patenta, trademarks, and re-
Issues, attend to rejoctod cases (propared by the inventor
or other stlorneys), procurs copyrighta, sttend to loter-
ferences, give written opinions on matters of infringe-
mant, furnish copies of patents, and, fu fact, sttend o
eyvery branch of patent business both in this and in for
elgn countries,

A spocial notics i made In the BOIENTIFIC AMKRI-
CAN of all lnventions pstented through this agency,with
the natne and residonce of the patentes. Patents are of-
wen sold, 1o part or whole, Lo persons sttractad to the (o~
ventica vy such notice.

Fatonts obtatoed in Canads, KEngland, France, Belgium,
Germoany, Hoseis, Prusis, Spain, Fortugal, the British
Colonies, and all other countries where patents are
granted, st prices grestly reduced from former rates,
Send for pamphiet pertatning specially 1o foreigu paten bs,
which states the cont, time granted . and the requirements
f or each country.

Coples of Putenis,

Persons desiriog suy patent lasued frow 159 Lo Novem-
per ¥, 1T, can be supplied with omelal coples at res-
sonalile coet, the price depending upon the extent of
Srawings and Jength of specitScations.

Any pstent lmued since November 77, 187, ot which
time the Petent Oce commenced printing the drawings
and spocifications, may be had by remitiing to this of-
taaad |

copy of the clalmns of any patant larued since 18 will

Ot furnishad for 01

Whent ordering coples, plesse 10 remit for the same
ALOYE, and st name of patentes, e of laveation,
sad date of patest,

A pamptlet contalning full directions for oblalning
United BSiates patonts sent free A bandsomsly
bound Neference Book, giit odges, contalne 160 pages
Sud WALy engravings and tables lmportant 10 every pat-
entes and wechanic, and is s vaeful bandbook of ref ¢
enon for everybody. IFrice B centa, malled free.

Address
MUNN & 00,
Fublishen BULKNTIFIO AMERICAN,
37 Park How, N.Y.

ruer of ¥ and T stroew

BRANCH OFFICE~Ce
Waslin

gon, D. C

MPORTANT FORALL CORPORATI()N% AND

MANF'G. CONCERNS. —~Huerk's Watchman's
Time Detector, capable of scourately controlling the
motion of & wat or patrolman at the different sta-
lou ol his heat. Send for rlvrulu

HERK. P. 0. lg: , Boston, Muoss.
Ne B.— sult lim uucr 'Co., of New § ork
was dcclded in my utor. June 10, 1594, Proceedin

have been commeonced against lmbneu-er & Co, forse
ng, conu'u'y 10 the order of the Court. Persons nnln(

clocks infringing on my Patent, will be dealt with sccor -
ding to law.

H.W.JOHNS"PATENT.

BESTO®

MATERIALs. %4

ASBESTOS ROOFINC.
The only reliable substitute for tin, at about ooe half its cost,
fnlwbed with white Pire-Proof Coating, suitable for stecp or
Bt rools. I rolls ready for use. Easily applied by aoy ove,
ASBESTOS PAINTS.

All shades, ready mixed, v body, rich colors, for gea-
ecal purposes . the most durable and economical protective cov-
erings for exposed wood . 1o pails, kegs and

ASBESTOS STEAM-PIPE AND BOILER

COVERINCS.

The ¢ most durable and effective non-condactors In
we—proved superior to all others in U, 8. governmont tlestp—
» perfect insulator for balr felts, rendering them (ndestructible.

ASBESTOS STEAM PACKINC.
Indestroctible, self-lobricating, flat, and roand, all sizes,
Fire-Proof Paints and Coatings, Cements
for Steam-Joints, Acid and Cas Retorts,
Lenky Roofs, &c. Roof Paint,
Sheanthing and Lining Felts.
Asbestos Boards, Paper, Thread, Cloth, &c.

These articles are ready for use, and can be eaxily applied

by any one. for Ssmples, Pamphlets, Price Lists, cta.

H. W. JOHNS, 87 Maiden Lane, N.Y,,
Patentee and Manufacturer, Established 1858,

Pyromoters For showing heat of

Ovens.Hot Blnl!‘!w.

Bofler Flues, Sy, r-auusd 8u~ 01 Stilly, &
HENRY & BULELE éole Mlnuflemrer.
3Brosdwly. New York,

Machinists’ Tools.

Nxw LIJ'IO'ID Prrrnn
Send for nev/ ullllﬁ'lud catal

&e.

Lath en;;,
NEW IIA N MA A("I'U NG ©o.
Haven, Cono.

ROCK DRILLING MACHINES
AIR COMPRESSORS.

MANUFACTUREDBY B0\ eicuRockDriw Co
SEND FOR PAMPHLET FITCHBURG MASS.

Brayton Reaay Motor.

It has no boller, is safe, oconomical, started by any
one in one mlnuu occuples small space, and ‘"oo an
tesdy, reliable power. Address

Penna. Readx Motor Co.,

132 N. Loy Phlludcl.hln. Pa.

ed Dinmond Carbon Points, Indis
Truelng Emery Wheels, Grindstones, Hard
and Paper Calender lelu Drilling. Ilnnlnu.
and sawing stone, CRINRON

TO ELECTRO- !’I'A’:l‘rllhk EWELERS, AND

MAKERS,
BATTERIES, (Mh\lll ALS, AND \urrumw
sels or single,

0
Mouldin;
ssau Bt,, N Y )(

with Books of Instructiop for Nickels
Gold, and Sliver l'hlln( THOMAS HALL, Manufsc-
turiog Electriclan, 19 Bromfield Btreet, Boston,
lilustrated Catalogue sent froe,

NON-COMBUSTIBELE STEAM BOILER & PIFE

COVERING

WITHYAIRSPACE” IMPROVEMENT,
BSaves 10 Lo X per cent. (,IlALNllus BIFENCE Co,
¥oot K. 9th Bt.. N. Y. 134 K. 2nd Bt., Bt. Louls, Mo.

M. SELIG .ll:NlOll & 0.
Imporiers of American Maohinery, ‘I’uoll Agricultural
Implements, Wholesale and Export Hardware and Ms-
chinery Merchanta, Eat'd 1888,

LONDON, Evoraxy, nn-i BEELIN, Onxxaxy,

I'Hl(l’

NEWSPAPER FILE.
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Koch Patent I’Ilr for sreserving Bewspapers
mAGAIInes, ADd paIn hletd, has boen reo ently tmproved
3 w‘rc reduced ulwn!—n L0 the BOIRNTIFIO AN~
AN Apd BOIENTIFIO AMERICAX SUFFLENENT can ba
pited for the | u' price of §1 % by wall, or ‘ 25 st the
..t"n of this 8. Hoavy board nlau nacription
Y RCIENTIFI MERIC AN 1o glilt, he«nmy for
overy one who wishes Lo preserve the paper,

MUNN & CO,,

The

Publishers BaiesTINig AMERIOAN.

The Scientific American

REFERENGE BOOK |

A Bound Book olm Pages, for 25c¢,

On recelpt of 3 conia, we nnd by mall, post patd, »
copy of a handsome 1ittle bound volume enfitied the Bet-
ENTIFIO AMERIOAN [lerunexcox DBook, contalning 14
|~-nr- Hastrated with engravings, and '-mnlng one of
e choapost and n.ost yaluable BOOKN of condensed re-
ference ever printed, Among Its contents are:

1, The Census of the United States, by States,

Territories, and Counties, in fullsbowing also the area

of the soveral Statles

2. Table ot (kruunllon-.—"hn-ln the prinetpal oo
cupations of the ¢ 1o of the United Siates, and the
number of crmn gaged lneach oo rupqllun Com-
pliod from the Iast Census,

Toble of Oities having over 10,000 inbhabitants—~Com.

(-Il--d frotn the isst Census,
3, Patent l.-w- of the United States In fall
W lll. T»m. tions How to Obtain Patents, OMelal Hules
Costs, eote.; Formm for Applications for Patenta and
Cav r-u. Forms for Amignmenta, in whole snd part;
Licences: State, Town, County, and Shop Righta; Di-
reotions How to Introduce and Sell Invent ons; General
Principlesapplicable to In!rlnxemcnla urnni:oln of the
Patent Laws of Foreign Countrios, Costs, Frocedure,
Hights of Ewmployers and Employeos In respect to In-
veutlons; State Laws concerning Patents.

4, United Stntes Trade Mark Rrﬂl-lnlln. show-
Ing the Trade Mark Law In full, with Directions for
Kegistoring Trade Marks, Costs, eto,

”-d Stntes Co right l.nw for Labels, In
lul‘ th Directions, ﬂpcnm,

6. The Principal Mechnnical

scribed and Hlustrated by 130 small

value 1o Inventors and

ovnm'nlu De~
lagrams, of great
igners of Mochanism,
Geometry, s Applied to Practical Purposes, With
Tilustrations.

S. The Modern Stenm Engine,—~With en
showing all the parts, names, etc,, and » brie
of the Invention and Progress of Hteam Power.

9. Horse Power.~Simple and plaln rules for Caleu-
Iat n; the Horse Fower of Steam Engines and Streats

of Water,
».—Present! CnET
tlndxnl uope Kno! l’m upl S 88 Lo ty!
Mensures.—

hl Av irdupols, or (.om

hits; Unitod States Stand-

r{l feasure | Land Measure; Cublc Measure;
l iquid Measure: Fre ch Square Measure; French
Cuble, or Solid leum Measuring Land by Wcllbl.
with engraving of asection of the Eoglish. snd s
tion of Freach rule, of equal length
12. V-* unble 'l‘-b{ﬁ
able of the Veloelity and Foroe of the W

m Table of the Specinc Gravity and Welght pcr ‘Qu-
Plc&ool and Cuble Ineh, of the principal substagces used
n the A

(3) Tablé of the Heat-Conducting Power of various
Metals and other Solids and Liguids.

) I:l}l’% Mmm‘;so l‘lﬂnw (.on-buv.:lc;u lb‘oorbod or

remoy m the per scre, erent crope
of Pressures !

Table of Steam Tem
H Table of the lmocu of Heat upon vmwbodlu.
melting pointa, eto

ving,
history

vlal"l of 4 different
on

ol
elgm Apolh:eariu
murclll “mm. French W ‘

slon by Heat; small Steamboats &ro dimenaions ot
engines, doflers, ‘pnpellmbo. i lncubation, Tem-
perature of: To Paper; Constituents of
nﬂolu Sul cos | Mft‘.l: o" Hules
or Caleulation n lalned ; Specific
Onnty of ucnhn ’(hno 'Oupov-
er—FPressure, Heat, u Hom "ovno( Copy‘tu Iak,

)Iula Heat, 1ts mechanical equival :
Mol«:ulu of Matter, sizeand motion cxphln 3 un&-
nlnﬁ and nghuﬂm hodv—vuublc {nformation Value

ralnage

Yielded from (.ou by beﬂ velocity
snd action; uld Glu alueof Bralns;
Prope of Charcoal: aves; Speed of
Electric Spark, etc.; Val

The SCIENTIFIC AMERICAN msmcx BOOK.
Price °an 25 cents, m- be had of N nts (o all
ports of the country, of the undemn Sent by
wmall on receipt of the vrlce.

MUNN & CO., Publishers,
Scientific American Oflice,
37 Park Row, New York.

Working Models

And Ex erimental Mnchl Mctal or Wood mldo lo
order by ¥ WELL d
IRON

t., N .
J'-'(
l MI[“/AM'“ CGIROERS

YHE UNION IRON MILLS, Piusourgh, Poa.—

The nwnuon of Engincers and Architects (s called

to our improved Wrought-Iron Beams and Girders | t-
entoed), in which the compound welds between the sl

and fanges, which have proved waJocUouNah the old

mode of manufacturing, muu:ely nolded. ompn-

to furnish all sizes bo

pared
obtalned elsewhere.
Cnmomo%::won & Co.,Unlon nullll.gt‘hburln P,

Todd & Rafferty Machlne Co.

MANUFACTURERS O/

L of
Recl

ANER, 62 Center

The celebrated Greene Variabje Cut. Oﬂ Engine, l..o'-'l
Patent Tubulsr and Flue Botliers, Plain Siide Valve 8
tlonary, Holsting, and Portable ﬂnnne- llollcn of l
L T T

oW um 0 o .
Agonts for the New ﬁuvan lhnnhclurﬂl g 5 achln-
1at's Tools, for Judson's Governors and Stop

Blnmv-nt Blowers, sand Differential Pnle lu&;&.
u{ OOMS, 88 LIBERTY B‘l‘
WOR 8, PATERSON, NEW JlRal

ROFESSOR HUXLEY IN AMERICA.-Full
roports of the three great lectures ncoq'!hy dallnr-
n New Yors by IP'rofessor Huxley on *
of l-vo)utlun" nre mvou ln um SOLENTIFIO AIIIIOA
BurrLexexts Nos, 41, @ Price 10 cents onch, %
conts for the three, Sold ﬁy -Il nows dealors, &ml b
mall, from SCIENTIFIO AMERIOAN Offloe, on recelpt
lbo‘fﬂcm Those are the onl‘ oclenulo loctures d!v-
in America by Professor Hux

ANTED—A Mechanieal Drughtsman thors

hly undorstandiog bis bosionos and compoe.

tont to mnt snwlun of machines for Invention, Apply
Ly letter to C. W, C,, 250 Madison Ave,, Now York aity,

(I'J’%EE‘ Bolt[:}l-at:lolglz,o. s%ﬂ.m. N.J,

PORTLANDCEMENT

ROMAN & IIKKI'% For Wllll 'ﬂ“t-

iy ' o Frachic] Trostiny on Cpments

!h-n.nomu!orrmwul
NOYE'S

Mill !‘nrnlshmh;_gmrh
mn'-:o-mm bl '.‘ml'-num“ Macht e are. Milt
e oo ol (RO et n. -
Portland and Keene's Cement.

From the bes ﬁ: For sale by
JAM munn nnu M Ncw York.
A Practioal Treatise on B conta.

Nnazara
SteamPumpWorks
EavanLisunn 15,

CHARLES I HARDICK,
Neoe 93 Adams Siresn,

BROOKLYN, N,

[NovemBER 25, 1876.

HE TANITE CO.,
STROUDSBURG PA.

ERY WHEELS AND CRINDERS.
I'LACK, (Inn I Agont for N Y. oty and State,
NIVERBAL RCCEN-

rinding Bones, Ores, Sand, 014
§ ‘“A:’-’ “l'll Cake, Yooa, (l,rn
0 rl"n. nu Sugar, Salts, Roo
Splees, Coffes, Cocoanut, Vluu-ni'A-bulm 'Ml:-l:
ofc., and whatever cannot be ground by other mills
Also for Palnta, Printers’ Inks, Paste l(lnrllnq. ete,
JOHN W, THUMHUN MUCCORROr o JAMKS BOGAR-

DUS, DUE, corner of White and Kim Bta., Now vm-

GEO

BOOAHDUR' PATENT UN
o

THIC MILLS-¥Yor
cibles, Fire Cla
Corn and Cob,

2 WPCo, CENU
SO LONCORI
ot A Y

The Standard—Best Stock—Finest Finish-

MANUFACTURED ONLY BY

D. ARTHUR BBOWI _t_CO. Fisherville, N.H,

t JOW'-'mv,Mp
PAYOCTN 3

EMERY WHEEL DRESS e
olred shape. AN glasing Iustany -'!.!.,',‘a "4!:'.1‘:: :‘:{:;

Tacrenend 0 por sent. W heets

0. 0. D, with privilege 1o seamine, ar e ] o (0l spaed. Bens

8606, 3. 0. MUNTINGTO% " 68 B. o ::ut:.“::. 4 of prios.
DAMPER

REGULATORS AXD 1, H.'Pug

GAGE COCKS,
MURRILL & KEIZER, 44 Holllday St Balt

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

V. B FRANELIY, V. Pres’t.  J. I ALLEN, PrarL
J. B, PIERCE, Sy,

UNCHIED G E:{ e Bewr bt Chonp-
DROP PRESSES, bl ikt Fitkss CO.

Or THR

SCIENTIFIC AMERICAN,
For 18717.

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORELD,

THIRTY-SECOND YEAR.

VOLUME XXXVL—NEW SERIES.

The publishers of the SOCTENTIFIC AMERICAN
beg 10 nnnounce that on the first day of Jaouary,
1877, & now volume commences. It will continue
to be the alm of the publishers to render the con~
tents of the new volume more attractive and use-
ful than aoy of its predecessors.

To the Mechanio and Manufacturer.

No person engaged in any of the mechanical pur-
suits should think of doing without the Screx.
TIr10 AMERICAN. Every number contains from
six to ton engravings of new machines and inven-
tiona whioh cannot be found in any other publica-
tion,

The BCIENTIFIC AMERICAN s devotod to the
{nwerests of Popular Sclence, the Mechanio Arts,
Manufaoctures,Inventions, Agrculture,Commerce
and the industrial pursuits generally; and it is val-
uable and Instructive not only in the Workshop
and Manufactory, but also in the Household, the
Library, and the Reading Room. Eaoch volumo
oontains hundreds of Notes, Recelpts, and Suggoes~
tions and Advice, by Practical Writers, for Work-
ing Men and Employers, in all the yarious arta.

TERMS OF SUBSCRIFITION,

Ono 0opy of the SCIENTIFIC AMEIICAN will be
sont for one year, 52 numbers, POSTAGE PRE-
PAILD, to any subscriber in the United States or
Canada, on recelptof three dollars and twenty cents
by tho publishers.

Ome &etra copy of tho SOTENTIFIO AMERICAN will
bo supplied gratis for every olub of fve subwcribers
at $3.90 cach; or gix coples for $16.50 without oxtra
copy. Postage frec.

The Sclentific American Supplement.

A weokly paper, uniform in sise with the Screx-
TIFI0 AMEIICAN, but & distinot publiontion. It
contains working drawings of englnoering works,
and elaborate treatises on overy branoh of Science
and Mochanics, by eminent writers, at home and
abrosd. An {llustrated cover protects the hand-
somely printed shoets, Price, $5.00 per annum.

copy 0f the SCIESTIFIO AMEIICAN Surruesoesr will
be seat for one® year, postage propald, to any sub.
scriber in the United States or Canada, on recedpt
of scven Duollars by the publishers.

Tho safest way to remit is by Postal-Order,
Draft, or Express. Monoy carefully placed inside
of envelopes, securely sealod, and ocarofully ad-
dressed, soldom goos astray; but it is at the sen-
der's risk. Address all lotters and make all or
ders, drafts, etc., payable to

MUNN & CO.,

37 PARK ROW, NEW YORK
HE “Sclentific Amorioan™ s nlod 'ﬂl

. KO JOHNSON 0"’.
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IMPROVED BOILER CLEANER AND MUD EXTRACTOR.
In the accompanying engraving we illustrate a novel de.
vice for the immediate removal of mud and sediment of all
kinds, as fast as the same is separated from the water in
steam boilers. The impurities are thus given no opportuni-
ty to deposit or adhere, and all formations of scale or accu-
mulations of mud, so destructive to boilers and prejudicial
to their economical use of fuel, are consequently, as it is
claimed, prevented, as is the evil of foaming
The illustration represents the device
applied to & return tubular boiler. A is
a box or reservoir, located above or upon
the arch wall of the boiler. In marine
bollers the reservoir may be suspended
from the deck frume above. From this
resorvoir three pipes extend; the first
pipe, B, enters the rear part of the top
shell of the boiler or generator, and is
connected with a horisontal pipe, which
is adjusted a little below the water line.
At either end of thiy horizontal pipe
is an enlarged mouth, C, partly sub-
merged, but extonding a little above the
surface of the water, the mouths being
of a diameter to allow several inches
variation in the water line, The second
pipe, D, leading from the reservoir, A,
enters the other end of the boller in si-
milar manner, terminating below the
watersurface. When the boller is heat.
ed, a constant current of water is imme-
diately established through the bell
mouths, C, and pipe, B, fillig the re-
servoir, A; and, cooling to a certain ex-
tent, it returns to the boiler by the pipe,
D. 1t will be observed that the up flow
pipe is placed about midway between the
fire bridge and the back end of the boiler,
at a point where the water is presuma-
bly hottest. On the other hand the
down flow pipe enters the front or cooler
portion of the water; and while the wa
ter may rise and fall in the boiler to any
moderate extent, the enlarged mouths,
(, will constantly maintain a current
(free from steam)from the surface. Asthe
sediment and impurities are chiefly separated from the water
by ebullition, in that part of the boiler where the horizontal
pipe,C,islocated, they are immediately drawn in by the current
and carried into the reservoir, A; herethe current, weakoned
by expansion, can support the impurities no longer, and they
gottle in the reservoir, and are retained until blown off
through the third pipe, E, ns seen in the engraving, The
resorvoir may be located at any
desired point above the level
of the water line, as most con-
venlent, and occupies noappre-
ciable room. It usually holds
about three gallons of water.
The inveation has now un-
dergone tests for over two
years, and is claimed to have
proved its efficiency, numerous
testimonials from the many
practical engineers in Canada
and mill men on the Saginaw
river, us well as owners of
steamboats plylng on that tur-
bid and saline stream, bearing
witness to that fact
For fire box boilers it is well
adapted, preventing, we are in
formed, all sccumulstions of
sediment in the water legs;
while after four week’s run, no
sediment has been found in
tho boiler, the old scale mean-
time becoming loosened and
dropping off, T'he invention in
applicable to all kinds of boil-

ory, single or in batteries.
Patented August 17, 1870, > ;
For further partioulars address THE

Jumes F. Hotohlkiss (owner of
the patent), Bay City, Mich. Patent for Cannda for sale,
— vt ——

KEMP'S BOILER CLEANER

at any point of the stroke, the point of cut-off being regu-
Iated by the governor, which Is claimed to enable the en.
gine to maintain & uniform rate of speed, notwithstanding
variations in load or steam pressure. The valves are of the
poppet order, and are self-balancing, Cut gears upon the
fly wheel shaft operate a horizontal shaft beside the engine
frame, and upon this shaft are cams which raise the valves
at the beginning of the piston stroke. The length of time
during which the cams hold the valves open for the admis-

sion of steam is regulated from the governor direct; and the
valve-closing mechanism is so arranged that, no matter at
what point of the piston stroke the cut-off takes place, it is
done very rapidly and without shock. In the steam chests
the upper and lower seats of the steam and exhaust valyves
are placed so near together as to leave only the requisite
area of steam passage between them: thus reducing any li-

PUTNAM MACHINE COMPANY'S STEAM ENGINE.

ability to derangement from a difference in the expansion of

AND MUD EXTRACTOR.

of excellent workmanship throughout. For further par-
ticulars sddress the manufacturers as above.
A Snake Show at Caleutta.

“ It was early in the morning—not, however, before the
snakes, which were in a serles of wire-covered boxes, were
awake and lively—that we were shown,” says a correspond-
ent, ** into a stone-floored room some twenty feet long and
twelve broad. In the boxes were the stroogest and deadli-
est snakes in Indis: pythons, ophio-
phagi, cobras, korites, Russell snakes,
and many others. The Hindoos who
had charge of them were two slim, wiry,
little men, nude to the waist, as most of
their countrymen are. They wore nel
ther gloves nor had any other protec-
tion, and had no instrument of any kind
in the place. After showing the varied
collection under their care, they pro-
ceeded to open the python cage, and one
of them, putting his head in, seized a
monster serpent and threw him upon
the floor close to our feet. The python
objected to such treatment, and began
to hiss, making at the ssme time a
vigorous effort to rise. But the snake-
keeper was waiting for this, and no
sooner did that huge, shining back be-
gin to curve than the keeper put out
his hand, and, seizing the creature’s
tail, pulled it back with a jerk. Instant-
ly the python was powerless—hissing,
but unable to move; the more he strug-
gled, the more tenaciously did the keep-
er hold his tail, explaining meanwhile
that so long as the reptile was con-
trolled in that fashion there was no dan-
ger of its doing mischief; then, just as
its rage was becoming ungovernable,
the man lifted it quickly, and with =
jerk deposited it in the box. Its com-
panion was taken out in a similar man-
per, and slapped and buffeted till,
throughout its entire' length, some
twelve feet, it quivered with passion,
but all to no purpose; it, too, was re-
placed in the cage, and shut up to hiss at its leisure. The fact
that an ophiophagusis in the Regent's Park Zodlogical Gar-
dens, London, rendered the next exhibition more interesting,
although it may be doubted whether the sudden throwing
into 80 small a room of & snake seven feot long was agreea-
ble to the visitors. However, there was really no danger,
for the venomous creature was so completely in its keoper's
power that we had no occa-
sion to fear. One bite from the
reptile, and any one of us
would have been dead in five
minutes, for it was exception.
ally strong and lively; but it
was no more able to bite us
than the little mongoose
caged outside the door, Up
rose its head, out came its
slithering tongue, its eyes di.
lated, its huge throat swelled,
and all seemed ready for a
desperate attack, when the
keeper struck the reptile’s
mouth with the back of his
bhand, and, before it could
strike him, had seized it just
under the head. Then it
struggled, but only to get
away—it had met that native
before, and did not at all
approve of his treatment. Its
tongue might move In and
sut as often as it pleased, but
&ll to no purpose; and when

the cage was opened, it slunk
in"

- -
Tus medical journals, last
Jpring, published repeatodly

the formula for Dr. Ferrlor's new remedy for cold In the

- tho parts. By the removal of one cover, each valve may be | head. As the season for that distressing malady is at hand, we
THE PUTNAM MACHINE COMPANY'S STEAM ENGINE. |withdrawn without separating the valves from the valve|print the recipe, which is : Trisnitrate of bismuth 6 drachms,

Tho engine represented in the accompinying engraving | stem, Tho working parts of the valye mechanism are of | pulverized gum arabic 2 drachms, und hydrochlorate of mor-
was exhibited ut the Centennial by the Putnam Machine | hardened steel. The frame of the engine is truncated, and | phin @ graing, ‘Phis is used as o soufl, creates no paln, and
Company, of Fitchburg, Mass. It isso constructed that the | provision is made so that the pillow block can be changed | causes, says the London Lancef, the entire disappearance of
stleam i admitted to the cylinder at full boller pressure and | to eithor side of the bed. The engine at the Contennial was | the symptoms lo s few hours
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PUBLISHERS' CARD. .

Some twenty thousand of the subscribers to the SBciEx.
TIVIC AMERICAN and SOIENTIFIC AMERICAN SUPPLEMENT
will find printed on the wrappers which envelope this
week’'s papers the information that their subscriptions are
about to expire, coupled with a request that the same may
be renewed for the coming year. But three numbers of
either journal, including the present issue, remain to com-
plote the volume; and as it is our fixed rule not to send pa-
pers after the term subsoribed for is ended, those desiring
the weekly visits of our papers to continue without inter-
ruption; will therefore serve themselves by remitting as
soon as possible.
greatly favor the publishers, as the latter are thus enabled

At the same time they will, in so doing,

to form proper estimates as to the magnitude of the edition
which it will be necessary to print at the commoncement of
the year. The rates of subseription to either journal or to
both combined remain as heretofore

The SCIENTIFIC AMERICAN SUPPLEMENT, we would here
take occasion to state, was started, as its prospectus intima-
ted, partly as an experiment, and without definite intention
on the part of the publishers regarding its continuance after
the present Centennial year. The success which it has en-
countered has, however, been so genuine, and the circulation
which it has achieved so greatly beyond our anticipations,
that it has been decided to continue its publication. As to
the preparation and plans which we have in hand for ren-
dering both ScTENTIFIC AMERICAN and SUPPLEMENT indis-
pensable to workers in every branch of art, of industry, and
of Science, the reader will find them fully detailed in our
announcements on the advertising pages of this issue.

Those who have taken the papers through newsdealers
are recommended to continue to do so, and those in the habit
of procuring their papers weekly from the stands will find
them there as of old; and those who neither subscribe for
nor buy the SCIENTIFIC AMERICAN nor it§ SUPPLEMENT may
peruse them both on file in any working men’s reading room
in the country, orin the library of any institution of learning
in the world.

A handsome subscription list will be sent as usual on ap-
plication by those desiring to form clubs.

PROSPECTS OF AERONAUTICS,

Though failure more or less signal and complete has been
the fate of every attempt thus far made to navigate the air
by mechanical devices, the problem has by no means been
given up as hopeless. Better still, sufficient progress has
been made of late toward a right understanding of the con-
ditions and requirements of flight to justify the belief that
tho obstacles to be overcoms are purely mechanical, and sure,
sooner or later, to be successfally surmounted. The long
sustuined flight of birds sufliciently demonstrates the possi-
bility of propelling heavy objects at great speed through the
air by a purely mechanical apparatus: while the small
amount of food which birds require for the generation of
the energy expended in flight proves that only a moderate
amount of fores, rightly applied, is required for that sort of
work.

T'he problems to be solved before aerinl navigation takes
Ity place among human achievements are eonsequently
these two  the invention of an apparatns to accomplish the
work of the bird's wings and tail, and an engine capable of
developing great power with comparatively little weight of
machinery and fuel. For the purpose of navigation, the
flying whip must be, however, like the bird, heavy in com-
pariyon with air, that it may not be at the mercy of every
gust of wind; and It must be strong enough to withstand the
prossure of strong gales or what is equivalent, the resist-
ance due to rapid motion. Hence it is ovident that, what-
over it may be the successful air ship will not be and will
not contain a gus bag, For the practical navigation of the
nir, the balloon is and will ever be a delusion sod a snare ;
and the general recognition of this truth by intelligent
workers in this fiold fs one of the most enconraging features
of modern seronnntios,

It i quite possible that nerial rafts, supported by balloons,
may sometimes bo useful in regions favored with winds
which blow steadily in a fixed direction for months at a
time; but in ordinary climates, they cannot but bo as useless
for commercial purposes as log rafts in a wea overywhere an
voxed by conflicting currents ns Hell Gato was in its worst
days. A solf-propelling vessel sapported by a  balloon
would be little if any, bettor. No balloon light enough to
nustain such o vessol could begin to withstand the pressare
it would meot in stemming or crossing the current of & mod.
orate wind, or in being driven through still air at the rate
of twonty or thirty milex an hour ;: and unless it ean do this
and much mors, It is out of the question for practical navi
nation

After mnany exporiments and no asmall amount of costly in-
vestigntion, the Aeronnutieal Socioty of Great Britain, so
long presided over by the Duoke of Argyll, hins pronounced
docisively against the balloon ss ineapable of being made
uneful for the purpose of locomotion, excopt in the way of
waftage: and in a recont report, the secretary of the soclety

dealares that the sole improvement of which the balloon ix
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capable is the invention of some means o secure it ascent
and descont without the expenditure of gas or ballast,

Suppose we have, for example, a balloon so weighted that
it would float on the discharge of 35 1bs. of ballast, or on
receiving an additional thousand cubic feet of gas. It is
plain that, if some mechanical means (say a serow neting
vertically) were added, capable of exerting a lifting force of
35 Ibs. more than its own weight—a light two horse power
would drive it—the voyager would be able to rise without
discharging ballast, or sink without discharging gas; and so
be able to avoid obstacles while drifting over the surface, or
to rise above adverse currents to such as might be more fa-
vorable,

But for the purposes of real aerial navigation, such drift-
ing is wholly inadequate. The work to be accomplished is
not the floating of a relatively light body in more or less fa-
vorable air currents, but the propulsion of a heavy body
with u force sufficient to overcome all serial resistance, and
with velocity enough to make the inevitable driftage rela-
tively unimportant.

This has not yet been achieved, though the efforts toward
it have shown some very encouraging results. Certain ex-
periments made st the expense of the Aeronautical Society,
to determine the exact lifting pressure of air currents
agoinst a plane inclined at different angles, obtained resalts
which are especially promising. The plane used was a
steel plate a foot square, and the substitute for wind or the
resistance, occasioned by the passage of a body at high speed
through the air, was the Llast of a powerful fan blower.
Placed at right angles to this blast, the pressure on the plate
was 3} Ibs., indicating a wind velocity of about twenty-five
miles an hour. Inclined at an angle of 15°, the plate received
a direct pressure of only one third of & pound, while the
lifting pressure amounted to 14 Ibs. In other words, a
plane of 1 square foot, held at an angle of 15° against & cur-
rent of air having the velocity of twenty-five miles an hour,
will earry four times as much weight as it meets resistance.
A loss angle than 15° could not be tried *owing to some ob-
struction to the action of the apparatus. The experiments
showed, however, that the ratio of the lift to the thrust
greatly increased as the inclination of the plane diminished,
and also that the lifting power of the current, per square
foot of plane, increased with the extension of the sustain-
ing surface, probably on the same principle that makes a
Inrge sail on a ship so much more efficient than an equal
area of small sails,

The chief thing that remains to be done for the success
ful solution of the problem of flight is therefore this:
To drive a sufficiently broad-bottomed car, say from forty
to sixty miles an hour, by means of apparatus acting on the
air. With this velocity the resistance of the air would sup-
port the car, at the cost of a relatively small part of the
driving force. A number of experiments have been made
in this direction, perhaps the nearest to success being one
in which a small engine drove s plane, carrying, with its
weight, a load of 214 Ibs. around a circular course (planked)
at the rate of twelve miles an hour, by means of two wheels
working in air and having a driving surface of 60 square
feet. A speed three times as great would have been re-
quired to lift the apparatus from the ground.

Other experiments have shown that, by direct acting ver
tical screws, a constant force of three horse power will sup
port 100 1bs; and inasmuch as a one horse power engine has
been made weighing no more than 18 1bs., the possibility of
an engine’s lifting itself in that way is clear, In another
exporiment made to ascertain what lifting power could be
got from planes moving In horizontal orbits, an engine
wolghing 186 1bs. was prove capable, undor very unfa-
vorable conditions, of lifting itself with 40 1bs. additionsl
weight,

If the results obtained by the fan blast and inclined
plane are to be depended on, an engine used for propulsion
ought to succeed even better than those employed direct in
lifting.

- ——v———————
ENGLISH DEALINGS WITH FOOD ADULTERATIONS.

If thero is any one subject on which the British public is
extremely sensitive, it is tho quality and purity of its food
and drink. No country, we believe, has such stringent le-
gislative enactments against adulterations; and the legal
formalities fer thelr enforcoment are made so few and sim-
ple that the aggrieved consumers now waste no time in
vain denunciations, but summon the offending grocer or
butterman forthwith before the nearest magistrate to an.
swer for the fraud,

An oxcollent instance, showing how persistently warfare
nggainst spurious materinls is waged, is found in attacks now
being made in England on artificlal butter. It is & woll
known fact that, until recently, attempts to produce even &
moderatoly palatable artificial butter have failed; and al-
though the product has beon made of fair savor while fresh,
n day or two's kooping has turned it into more tallow, In
England, howevor, the fraud has not onded at this, Con-
weloncoless Individunly have sold as butter, it is said, horri
ble concoctions of old lubricating tallow, and even old hl!mr
candles minua the wicks, which an official lall}l.m
an ** wupplied to the poor in the lust stages of rottenness.”
One factory was detected making this delectable product at
the rato of two tuns a day. This and many other
boing well known, it is but natural that th.lgllhh?l
should cordinlly detost ** greaso butter,” ﬂ"wa 4
cer han Intoly printed long reports of trinls of sellers of t
adultorated material; and to show how rigidly per
ties against the adulterations are enforced, wo
tailor who purchased groase butter, innocen
to be genuino cream butter, and who sold it to s
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ordered to be taken against the wholesals merchant
hom he obtained his supply.
@ have frequently remarked this same severs doaling
lar with every other species of food fraud. At the
time, no one need remain in ignorance as to what con.
tutes fraud, because the parlismentary reports on the
even In respect to tobacco and other unnecessary
\ $ not classified as food, contain reliable and full in-
formation relating theroto. The whole matter Is & sugges-

iy one for us in this country. Hore o prosecation of & re-

taller by a private citizen, becanse of the former solling ¢ 1b.
of groase for 11b. genuing buttor,as in the nbove cited ingtance,
would be considered extraordinary., Our main relianes for
proteation is in the vigilance of health boards, whose juris-
diction is local and limited in authority, Hence, in most
citios, we may look in vain for either frequent prosecutions
or reports of adulterations prepared under officinl nuspices,
although the MWlty of guch reports being compiled is
plainly indicatod by the admirable yearly work of the Massa-
chusetts State Bonrd of Health. Reports, however, oan
merely warn us of evils in the shape of food adulterations,
under which we shall probably continue to suffer until pon-
alties are enforced, as rigidly here as they are In England,
against each and every retailer who wittingly or unwitting-
Iy sells a spurious article,

-_t

WHAT NEW YORK MIGHT DO WITH THE GREAT FRENCH

: STATUE.

Some time ago a number of enthusiastic Prenchmen, ad.
mirers of the United States, conceived the ides of prosent-
ing some monument to the people of this country, in com-
memoration of the ancient friendship of the two republics,
Meotings were lold in Paris, a subseription list was opened,
and finally it was decided that the monument should be an
immense statue, over 200 feet high, to be erected on Bedlow's
Island, New York Harbor. The design is “ Liborty Illumin-
ing the World;” and in harmony therowith, the hand of the
figure holds a torch with a gilded flame, while at night a
halo of electric light surrounds the head, 50 that the statue
becomes a lighthouse. M. Bartholdi, a celebrated French
sculptor, was comwmissioned to execute the work, and his
operations have progressed as far as the completion of one
band and fore arm, at present erected in the Centenninl
grounds. Now, however, there is a hitch in the money
matter; and unless the citizens of New York manifest a
greater interest in the enterprise than they have hitherto
done, it is feared that the project will meet the fate of the
proposed colossal Washington monument, the corner stone of
which was laid by Governor Young,in this city with impres-
sive ceremonies some thirty years ago, but of which even the
site is nlmost forgotten, It appears that it has been left to
the people of New York to erect the pedestal and also to
pay part of the expense of making the statue; but probably
for the reasons that our harbor is already brilliantly lighted,
and that a statue for ornamental purposes is not particularly
needed among the shipping, and that the sum to be subscribed
is quite large, our citizens have thus far failed to respond
to the call upon their purses. Meanwhile, in Philadelphia
it has been proposed that,if New York thus virtually declines
the gift, Philadelphia shall secure it for her inland har-
bor.

‘We are not among those who favor letting the project die
or be transferred to our sister city for want of pecuniary
help here, first, in consideration of the donors’ munificence,
and second, because New York is rather deficient in works
of art, and therefore the more we can get of them the bet-
ter. We think, however, that a much saperior site to the low-
Iying island might be selected, and that, if a proper situa-
tion were chosen, our citizens would view the matter much
more favorably. Our idea is that the Battery is the place
for the statue, and we would erect it there in lieu of on the
place assigned to it.

B

AMMONIUMNKITRODIPHENYLAMIN.

This remarkable compound, the chemical name of which
is rather long, but scientifically correct, is manufactured in
Switzerland: and it was, in the year 1874, introduced into
trade, for dyeing silk and wool with a most magnificent
orange color. But it produced the most alarming poisonous
symptoms among the workmen who handled it; the use was
therefore soon discontinued, &nd the manufacture aban-
doned. Dr. C. A. Martins, director of the Berlin anilin man-
ufactory, found that the poisonous properties were not con-
stantly inherent in the pure article, and that they were due
either to impurities or to certain methods of manufacture ;
and he succeeded in making a harmless ammoninmhexani-
trodiphenylamid, which is now sold under the more conve.
nient name of sursntis. The longer name is, however, the
proper one, as it gives the chemical composition and deriva-
tion, which, for the benefit of non.chemical readers, we will
now explain.

Amin is a derivation of ammonium, the formula of the
latter being N H,, while that of amin is N Hy;. This base,
combined with phenylic acid, or rather with phenyl alcohol,
¢, H, (O H), forms phenylamin, C; He (N Hs), which is sold
under the name of anilin, Cs H; N. Diphenylamin contains
two molocules of phenyl, and is ropresented by the formula
2 (C, 1,) (N Hy), Nitro-diphenylamin is a combination of the
latter substance (as & base) with nitric acid, the formula be-
ing N O, 2 (Cs Hy) (N H,). Hexa mesns six; and six mole-
cules of nitric ncid can be combined with the base, as the
Intter Isa hexad, with the formula: 6 (N 0:)2 (Ce Hs) (N Hy),
This is the hexavitrodiphenylamin : and finally, this sub.
stance being an acld salt, it is neutralized with ammonium,
making ao smmoniumunitrodiphenylamin, of which the for-

|mula is N H,, 0 (NOy) 2 (Cy Hy) (N H,,), which is equivalent

by contraction to Cyy Hy, O,y N,, the formula for aurantia.
The latter formula only shows the nltimate sum total of
atoms, and not the natureof the compound, which is shown
In the former formule : but it Iy well known that the same
number of stoms ean be combined In various ways, produ-
elng compounds of the same ultimate composition, although
they differ in all their chomieal and physical properties, so
that the simplest formule cannot always bo trusted as the
true one,

Wo give these details to show to the uninitisted that the
apparently unnecessary long chemionl names, often used in
those days, are not a mere fancy of the chemists, but are
bused on elementary principles, combined according to a
woll considered practical system
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BILENCE AND HASTE AT DINNER.

There s probably not ono among the readers of this paper
who would not assent to the goneral proposition that habit.
ual hasto In eatiog is hurtful to digestion. Byerybody knows
that food huarrledly enton 1y very likely to be insufficiently
masticated, nnd not proporly mixed with those salivary se.
cretions which are essential to the perfect digestion of many
kinds of food, particalarly broadstuffs and other starchy
preparations, Everybody knows, further, that food hastily
swillowed is very apt to earry with it more air than is good
for the stomach, Each boluy fills the bore of the wsophagus,
und pushos bofore it all the air that tube containg; the suc-
cessive chinrges fill the stomsch to distention, often paraly-
#ing its nction for a time, und always favoring fermentation
of the food rather than its proper solution.  All this, and
much more of equal physiological importance, is well known
to every intelligent reader, and we may safoly assume that
all our renders belong to that class,

It is therefore no easy task which a fair correspondent has

sot us in n well written communication just received. The
gentlemen of her family, she tells us, have long been sub-
soribers to the SCIENTIFIC AMERICAN, and they hold its
utterances in high esteem, Consequently she appeals to us
to read them a lesson on the evils of hasty eating, hoping
that our ndvice will be heeded, to the beuefit of their health
and the material enhancement of her enjoyment of the din-
ner hour.
She writes: “ It has become the custom of our gentlemen
to devour a newspaper with their breakfast, which, being
light, we must permit; but when the meal of the day, din-
ner, is eaten, itis surely as unwholesome as it is disagreeable
to all present to have the head of the house sit with absorbed
look, eating ns if for a wager, and impatiently watching the
gervant hand around and clear away the dishes. Iam one
of five suffering wives, who never eat our dinner without
fooling that we are taking time from some business which
our husbands long toreturn to. We have therefore resolved
to appeal to you to address from your editorial chair these
men who are seeking dyspepsia and making our tempers
sour by the trying ordeal of dinner.”

If any word of ours could arrest so suicidal a course on
the part of any of our readers, our petitioners may be sure
that it would be spoken with all emphasis. But here’s the
rub: the evil complained of is in many cases one of habit,
and not amenable to correction through reason;in more
cases, probably, it:is one of necessity, under conditions for
which the offender is not morally responsible; very rarely,
we fear, is it the result of deficient or defective information.
And since we know nothing of the circumstances of the
present case, any suggestion we may make must necessarily
be of the most general character, as likely to missas to hit.

For example, we might enlarge upon the horrors of dys-
pepsia, its disastrous influence upon character, its power to
acidify and eclipse all the sweetness and light of living,
even where it does not put an end to life outright: only to
receive the crushing reply from five, or five thousand, suffer-
ing husbands: “We know all that, probably as well as you
do. But how can we help ourselves? If we were indepen-
dent of the duties and responsibilities of active life, we
might, and certainly would, very gladly eat our dinners with
leisurely enjoyment; but the demand upon our time and
thoughts are such that we cannot do as we would ; we are
parts of a great machine, and are driven tosacrifice our pleas-
ure, our health, may be: and possibly, what we regret still
more, the good temper of our wives, because of the rights
and requirements of those with whom we have to do busi-
ness.”

This is very largely the case where dinner is eaten before
the day’s work is done. And when it comes in the evening,
physical fatigue and nervous exhaustion from the conflicts
of the day are not unseldom equally fatal to the social en
joyment of dioner. It is easy to say that men should lay
aside their business schemes and anxieties at such a time,
and we admit that it is both the moral and the physiologi-
eal duty of men to try to do so: still men, as a rule, have
not yet reached a stage of moral development at which duty
perceived is equivalent to duty done. When the penalty
fer wrong-doing is apt to be indefinitely deferred, as in the
case of silent and hasty eating, and when the reward for
right-doing is not always immediately apparent, right-doing
is likely to depend npon incidental conditions; and here the
truth compels us to observe that the ladies are often quite
as much to blame as the geutlemen for the unsocial and
unsanitary habits of eating which the latter so frequently
acquire.

For our own part, we approve of the morning paper at
breakfast, Generally it is the only means of securing de-
liberate eating at that hour. It is easy enough for those who
have little to do to enjoy a social breakfast at ten or eleven

o’clock in the morning; but earlier—and especlally if the bat-
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tle of business is to follow st once—humanity is not social,
and conversation, except with regard to the morning’s news,
is all but impossible, The morning paper therefore is In
most cases not only s sanitary brake upon the jaws at break-
fast, but & real blessing to the family as well as to the read-
er's stomach.

At the midday meal, business is pressing and time brief,
As a rule, whatever & business man sats at such a time most
be taken hurriedly. The effect is bad, it is true; but it is &
choice of evils, either to eat quickly or go without. For
this reason it is, whenever possible, the custom to take the
main meal of the day after the business hours are over. It
is with reference to this meal, we take it, that the just pro.
test against haste and silence has been uttered.

The pestilent heresy, moral as well as sanitary, that it is
unbecoming an immortal being to enjoy his dinner is well
nigh extinct; we trust the once prevalent insanity of self-
immolstion upon the altar of business push and worry is al-
so dying out. Active men are learning that the human ma-
chine can be run to death; that moderation pays best in the
long run; and that no time is more wickedly wasted than
that which is unduly saved (f) from the hours of rest and
re-creation—including in the latter the dinner hour. Inthe
soientific code of conduct, deliberate and enjoyable esting is
one of the fundamental virtues. It ranks with justice in
the moral code. Itis a virtue, too, which can be, and ought
to be, cultivated by all, most of all by those who are doing
the world’s best work.

But, generally speaking, it is a virtue, the cuitivation of
which calls for effort on the part of the ladies ns well as
gelf-restraint on the part of the gentlemen, No sensible
man will willingly hurry throngh a meal when he is keenly
enjoying the food and its accompaniments; and it depends
chiefly upon the ladies to secure such conditions at the fami-
ly table. How they can do so, it is not for usto say, There
can be no general rule for their attainment any more than a
single specific for all diseases. The special conditions and
requirements of each household and the idiosyncracies of
its members must chiefly determine the course to be pur-
sued.

There is one point, however, a very important point,
which ladies very often overlook. It is this: Civilization
and hunger are incompatible. All the virtues and graces of
of humanity—certainly of male humsanity—fly before an
empty stomach. It may be possible for a man to be hungry
and amiable at the same time, but it is not safe for any wife
to presume upon so unlikely an occurrence habitually. Ig-
norance of their physiological truth has been the rain of
many an otherwise happy household. And we may set it
down from both observations and experiences—premising
that our experience in this respect has been exceptionally
happy—that prepandial discretion is the severest test of a
good wife. Just before dinner is the worst possible time to
bother a husband with questions or complaints, or even
with efforts to be aggressively sgreeable. There is the
time above all others when social silence should grace
the home, and make it seem to the tired man the most de-
lightful and restful place on earth. Half an hour of quiet
just then is the best possible preparation for the social en-
joyment of the coming meal, for then the nervous tension
and mental strain of business care and anxiety can be grad.
ually relaxed, and the entire system brought into conditions
for enjoying food and the amenities of social life. Yet how
frequently does the wife choose that particular time to speak
of her own trials and troubles, the misconduct of servants or
children, the petty requirements of the household, or other
things trivial or dissgreeable, and then marvel that her
husband’s temper is not &0 sweet as it ought to be! The
offense is worse even than introduction of such topics at
meal time.

Another physiological fact is often overlooked by well
meaning wives who have to complain of the husband’s
haste or taciturnity at table: that is, the softening influence
of a little savory and easily assimilated food to begin with,
something calculated to alloy the irritant craviogs of hun-
ger while stimulating the appetite: this especially when the
gentlemen are mentally or physically exhansted by the la.
bors of the day. At such times soup is even more condu-
cive to sociability than wine.

This is perhaps not at all what our correspondent asked
for, still it seems to us the most practicable way to cure
the evil complained of. The kindness, tact, and skill of the
ladies before and during dinner can, in our opinion, do in-
finitely more to correct their husbands' unphysiological ha-
bits in eating than any amount of scientific disquisition.
Let the ladies recognize the physiological conditions of the
offence and the offenders, and—while trying to prevent or
correct them—study to make the dinner hour so agreeable
that their husbands will not be in haste to have it over. and
the desired reform will most probably come asa natural
consequence, if any reform I8 possible.

D

Hor WATERPROOF CEMENT.—The following is a valuable
cement which, if properly applied, will be insoluble even in
boiling water: Gelatin, 5 parts; soluble acid chromate of
lime, 1 part. Cover the broken edges with this, press light-
1y together, and expose to the sunlight : the effect of the lat-
ter being to render the compound insoluble,
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A MARMLESS glaze for earthenware, destined to replace
the lead glazes hitherto employed, has lately been devised
by M. Constantin. One recipo is 100 parts silicate of soda,
15 powdered quarts, and 25 Moudon chalk. Another is the
same with the addition of 10 parts of borax. The articles

glazed can be colored by copper for green, and manganese
for brown, ’ :




b o

 NEW MACHINE FOR PRINTING COLORED PAPER.
¥ The annexed wngraving represents & new apparatus for
printing colored paper, devised by M. Flintsch, the ongra-
ving of which we extract from the Revue Induatrielle. The
paper is led from the roll, @, Fig. 1, above and below gulde
rollers, b, ¢, and d, and thence to a felted roller, ¢, where it
receives the color from the printing roller, /. The paint is
held in a reservoir, g, and the paper
passes over the roller, &, while the

Seientific Duericnn.

valve, B; and when the balls fall, it will admit steam to
the lower end and raise the valve, B. The spring, H, on the
rod of valve, F, balances the welght of the valve, The
valve, F, can bo set for high or low speed by the adjustable
coupling, I. J is the exhaust pipe for engine, D. It is pro

posed to construct the wvalve, F, so that both steam ports
will be alittle open whon both exhnusts are closed, and thus
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thick., When tho wood is taken out of the kettle, put it in
the brace, screw and wodge it in the desired form withoat
rolaxing, and lot it cool n few hours, After the wood In
thoroughly dried in the brace, unscrew it and take out the
wedges; it will always then retain its form.
- —
IMPROVED STEAM GAGE.
Messrs. H. and A. Greenleaf, Brook.
lyn, N. Y., have patented through the

color is uniformly distributed by the
fixed brushes, j, and movable brushos,
. The paperis thenled over a gulde
roller, #; and as soon as one of the
sockots attached to the inclined chinin
one of the bars of wood placed
in the box, ¢, the paper is looped over
the bar, and is thus carried upward by
the moving chain. On reaching the
summit of the inclined plane, the bar
passes to a horizontal chain which
moves very slowly forward. The pa-
per, lastly, reaches a pair of cylinders
(shown on the right of Fig. 2, which
18 a general view of the whole appa-
ratus), on one of which it is rolled.
-
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Sclentific American Patent Agency,

August 20, 1876, a novel apparatus for
— testing steam pressure, by which the
pressure of steam on an area of any
given gizo—say a square inch—may
bo weighed by means of weights lifted
directly by the steam without a lever
or spring. In the annexed engraving,
A I8 n hollow cylinder, setting up.
right on n base adapted to rest ona
shelf. Itis open at the top, on which
a circular valve, D, one square inch in
“ u ares, is seated. The rod of the valve

works without friction through the
top of a case, E, surrounding the cy-

Chloride of Lead Disinfectant,

| b

linder, and has the cross beam, F, at.
tached to its upper end. The weight,
G, for weighing the steam pressure,

The London Lancet directs attention
to the value of chloride of Jead as a
deodorizer. The manner of its use is
to dissolve halfl a drachm of the ni-
trate in a pint of boiling water, and pour this solution into
& bucket of water in which two drachms of sodic chloride
(common salt) have been dissolved. After chemical action
has taken place, the clear supernatant liquid is an odorless
saturated solution of chloride of lead. If this solution be
thrown into a sink or vault from time to time, the disngree-
able odors will soon be destroyed. A ship's bilge was com-
pletely disinfected in this way by simply dissolving half an
ounce of nitrate of lead in boiling water, and pouring itinto
the bilge water, which itself supplied the necessary sodic
chioride. Cloths wet with this solution, and hung in fever
and accident wards of hospitals, are said to keep the atmo-
sphere sweet and healthy.

>

A NEW STEAM GOVERNOR,
Mr. John K. True, of San Francisco, Cal., has patented
through the Scientific American Patent Agency, September

7, 7777
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19, 1876, an improved steam governor, an engraving of
which is given herewith. A is the chest containing the
throttle valve, B, admitting steam to the valve chest of the
engine 1o be regulated, D s the small engine for working
the valve, B, which is connected to the piston rod, E. F s
the valve to the small engine, the rod of which is coupled
to the governor, G; 8o that when the balls of the goveroor
rise by increase of speed, valve, F, will descend, and admit

Fig. 1. Fig. 2.
FLINTSCH'SE PAPER-COLORING MACHINE.

the piston will be prevented from making full strokes, and
when the opening of one steam port is slightly increased by
the movement of the valve, the opposite exhaust will be
slightly opened, to allow a little movement of the piston.

4

The Cheeso Industry.

Our English cousins are still unhappy over the immense
importation of cheese from the United States. Their agri-
cultural journals are still scolding the farmers, for making
an inferior article, and thus allowing our factory-made
cheese to supply the English market. The London Grocer,
in referring to a meeting just held by the cheese makers,
states that an association was formed, calied the British
Dairy Farmers’ Association, to which thoe éditor alludes as
follows:

““There is plenty of work for the new association to do.
Our cheesemakers may be taught a good deal with advan-
tage, and there are many reforms which they may usefully
adopt. Hitherto they have been an isolated and unsocial
community, As a consequence, they have made no progress;
their trade has languished; the Americans have been grad-
ually driving them out of the market. Some few years
ago, dairy farmers saw that, if they were to live by cheese-
making, they must make some radical alteration; and this
fact being especially evident in Derbyshire and Cheshire,
the farmers there took a hint from their American compet-
itors, and established cheese factories on the American
principle. The Americans are running us hard, and send
choeese over here which for price and quality is hard to beat.
But it ismostly cheese of the lower sort, and cannot in any
way Le compared with some of the fine qualities of English
production. What we want, however, is an improvement
in the general quality of the cheese made in this country,
and we hope that in this respect the enlightened teaching of
the Dairy Farmers' Association will do great good. With
proper care and skill in the processes of production, with
s better knowledge of the nature of the materials they are
employed upon, and with & little more enterprise, English
cheesemakers may defy the competition of the world.”

-

Honorable Employment,

There is noting derogatory in any employment which
ministers to the well being of the race. The plowman that
turns the clod may be a Cincinnatus or a Washington, or he
may be a brother to the clod he turns. It is in every way
creditable to handle the yard, and to measure tape ; the
only discredit consists in having a soul whose range of
thought is s ghort as the stick and as narrow as the tape.
There is no glory in the act of affixing a signature by which
treasures of commerce are transferred, or treaties between
nations are ratified ; the glory consists in the rectitude of
the purpose that approves the one and the grandeur of the
philanthropy that sanctifies the other. The time is soon
coming, the Chicago Journal of Commerce thinks, when, by
the common consent of mankind, it will be esteemed more
bonorable to have been John Pounds, putting new and
beautiful souls into the ragged children of the nelghbor.
hood, while he mended their fathers’ shoes, than to have
boen sot on a throne.

Treatmont of Ash,

Woodworkers will find the following advice, from the
Northwestorn Lumberman, useful In ithe treatment of nsh,
to render it pliable,

Steam Is the ordinary means used to soften ash; but when
It Is practicable, boiling in water is the best. The chief
thing is to have the right kind of ash, as some kinds bend
and othors donot.  One tract of Iand may furnish the best of
ash; while another, lying close by and having just as good &
soll, may produce only an inferior quality. The timber
must be heavy and tough, and cut from good trunks, No
matter if it has been cut and dried three years. A wplinter
of this quality of ash can scarcely be torn off, and runs the
whole length of the wood before it ceases. Half an hour's

steam in the wpper end of engine, D, which will close the

boillog is sufficient to soften & plece of wood 28'4 Inches

is suspended from this beam by the
rods, H. There is s holder, I, for
weights to be added when required.
The rods pass through the table for
a guide and support sgainst lateral movement. Steam
enters the cylinder, A, under the valve by the pipe, J, and
the exhaust passes off through the pipe, K. The apparatus
is intended s & permanent fixture in & boiler room, and isa
positive and comprehensive instrument, readily at hand to
test the nccuracy of the steam gage and working condition
of safety valve, whether the engine is running or not, with.
out the necessity of disconnecting steam fittings, or mathe-
matical ealculations. The action of the steam is a direct
dead lift of the exact counterbalance of the pressurs upon
the valve; and the weights being hung directly under the
valve, the valve will seat in its proper place without the ne-
cessity of the valve stem fitting tightly in the guides.

For want of such a device, engineers generally depend
upon their steam gages, the accuracy of which is doubtful,
as in many cases they are seldom or never tested, and thus
run great risks that may be avoided by this instrument. In
case of testing boilers by hydrostatics, this instrument may
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to the required amount,
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place, and shake frequently until the shellac is dissolved.

to that of boiling water. =

To Arracn Tix 10 METALLIC SULSTANCES.

tragacanth, 10 ozs.; honey of roses, 10 oss.; flour, 1 oz,

A GooD CEMENT ¥OR GLAsS.—Orange shellac, bruised, 4
ozs. ; rectified spirits, 8 ozs. Set this solution in & warm

This cement will stand every contingency hnuw‘l’{' a
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CURIOSITIES OF THE CENTENNIAL.

The Mineral Annoxo to the Main Bullding was probably
loas visited by the genoral multitude than any other part of
the groat display, It was off the line of travel, obsoured
by its huge nelghbor and (owing to its containing' ** nothing
but old stones,” ns we heard a rural visitor contomptuously
remark as he turned on his heel on the threshold) people,
when limited on time, invariably omitted it from thelr sight.
soolng programme. Mineralists and antiquarians wolfishly
viewed this state of affairs with vast satisfaction, becauss,
even when the crowds elsewhero rendered aisles Impussible,
the passages of this annexe were freo, and one might study
the collection leisurely and undisturbed. A groat many
thoughtful people, who bolonged to nelther of the above
professions, however, found the ““old stones one of the
moat Interosting exhibits in the whole Exposition, and for
the renson that thowe radely fashioned fragments tell us all
that wo know concerning that mystorious race that owned
our land, long before the Indians bocame possessed of it.

MOUND BUILDERSY' RELICS,

Hero were arrow heads of flint, broad axes of stone, mor-
tars and pestles the same as Mexican tribes use today, cop-
por pots and kettles, rude needles of bone, spears, and per-
sonal ornaments. There were skalls dry and black with
age, belonging to that race which came whence we know
not, and which disappeared as mysteriously asit arose, leav-

.
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Fcientific Amerfcan,

Ing us nothing but the mounds which dot the Miusissippl
wnd Ohlo valleys, and these crudo relics, to tell of thelr ex.
Istence.  All that the strictest research has detormined ro.
garding this strange people may be told in a paragraph,
Thele works, In magnitude, dispersion, and uniformity, in
dieate & numerous population essentially homogensous in
ountoms, habits, religion, and government, They belonged
to o family of men, says one learned antiquarian, ‘“moving
in the same genoral direction, acting under common fm-
pulses, and influenced by similar causes.,” No tribe of In-
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in writton speech, snd in this respect we have & foothold for
further efforts, which, na regards the mound bullders, we do
not possens.  'We have Inseribed stones, it is true, Some are
meroly covered with representations of animals and no wrl-
ting, as are the Arizons Painted Rocks, illustrated in this
imue. In our collection of Centennial curiosities, we give
skotches of two examples, having inscriptions similar to
writing, but there is no certainty that such is the fact, The
Michigan tablet has scratches on it resembling Runic ¢ha-
rnoters: some of the marks correspond to the A, K, 8, D, I,

R ——

dinng over known has attalned the social state which would (nml 0 of the old Norss tongue, as & comparison with the al.

wnable them to compel the unproductive labor of the people
to bo applied to the works that we now find, Geological
formations and the condition of the human remains ob-
tained prove that the monuments of the Mississippl valley
are at least 2 000 years old. And this is all.  Who bullt the
mounds, whether their authors migrated to remote lands, or
whether they were swept away by a conquering people or by
a terrible epidemic or famine, are questions probably be-
yond the power of hamaa lavestigation to answer,

It is curious that, while the cuneiform characters of the
ancient people of the East and the hieroglyphics of the Egyp-
tians can now be translated into modern tongues with oase
and certainty, American inscriptions still defy the efforts of
the antiquarians. Yet we have monuments of the Aztecs
with engraving upon them which we are reasonably certain
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phabet shows; others are destitude of any like resemblance,
The Cincinnasi tablet is an elaborately engraved stone, found
with some human remains in & mound in Cincinnati, Ohlo.
The engraviog may be merely ornamental, & view to which
its symmetry would lead ; but, on the other hand, it bears &
not remote resemblance to known Central American hiero-
glyphics, Again, so many such tablets have been found and
declared spurious, or s belonging to s later race, that, even
admitting thess that presented wore, as they donbtless are,
gonnine mound relics, there is no proof that the race which
built the mounds originally deposited them there. And thus
aven these slender aids to lifting the veil, which covers the
past history of the land we live in, are of no real use,
BARTHOLDI'S STATUE OF LIBERTY.
The hand of the great statue which it is proposed to erect
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, New York harbor, Is sot up in the Con.
, in order 1o afford to the people an idea of
of the figare when it shall be complated.
‘with the toreh which it holds,
Is made of thin copper

accommodates about twelve persons. The total hight of the
statae will be one hundred and fifteen feet, or, including
that of the pedestal, two hundred and twenty feot, about
thirty feet less than the hight of Trinity chureh steeple in
this city,

JAPANESE ANT ORJRCTS,

In & Iarge number of the famous Japanese bronzes, exhi
bited in the Main Bailding, the subjects were notably de.
rived from Chinese or Japanese mythology. One of the most
maguificent of these works of art Is represented, though of
course without lis exquisite detall, in our sketeh, and is an
{ncense-burning vessel held in the hauds of a wea god or de-
vil, above whose head the legendary dragon rears itself.
¥For bronzes of this description, the metal is cast in clay
wolds formed upon models made of a mixture of wax and
resin, which is melted out from the finished mold previous
to pouring the motal in. The melting furonces are of ex-
coedingly small dimensions, and generally are iron kettles
lined with elay. After casting, the pattern is carefully cor-
rected and worked out by chiseling; but the bes: bronze cas-
ters prepare the model, the mold, and the alloy in such &
way as to produce casting which needs no farther correct-
ing or finishing. The garments of the divinity represented
are elaborately covered with a damask pattern of exquisite
inlaid work. The process by which this is done differs ac-
cording to the pature of the material on which it is pro-
duced. Sometimes the design is hollowed out to a certain
depth with a graver or chisel, and the ornamenting metal,
silver, gold, etc., generally in the shape of threads, is laid
into the hollow spaces and hammered over, should the al-
loy ba soft enough. The edges of these grooves are first
slightly driven up, so that, when the metal has been laid in,
they can easily be hammered down again, thus confining the
Jutter in place. Or else the surface is merely covered in the
required places with a narrow network of lines by means of
filing, and the thin gold or silver leaf fastened on to this
rough surface by hammering, When astrology was a living
and not & very dead science, a8 it now is, those who credi-
ted its teachings likewise believed that certain persons were
possessed of wonderful powers, which enabled them, when
they looked into a crystal globe, of seeing future events
transpire, We doubt if the Japanese have any similar su-
perstition; but unless they have, there is no obvious use to
which their magnificent crystals (two of which we repre-
sent) can be devoted, outsideof oroamental purposes. The
smaller crystal is cut in pear or figshape, and is surrounded
by strangely twisted ivory leaves, The larger one is & per
fect sphere, some seven inches in diameter. Both are mount-
ed on superbly lacquered stands. The small crystal is va-
lued at $800, and the larger at §1,000.

THE RUBSIAN GOLD AND SILVER WORK

we have slready quite fully described in our notes on the
Centennial during its progress. The sketch represents a
salver and bowl of ornamented silver gilt, over which ex-
quisite fringed or lnce-bordered napkins, of some silver tis-
sue, appear to be thrown. Close examination shows that the
napking are no fabrie, but are solid metal, forming in one
case & part of the salver, and in the other the cover for the
bowl. Every thread of the texture, or of the lace border,
even a colored edging pattern, is copied with minute acca-
racy; and the perfectly natural falling of the folds adds to
& deception which can scarcely be discerned save by touch.
Two very curious

EMU EGO ORNAMENTS

are also depicted. The egg looks us if made of dark green
moroceo leather, and is about five inches in its long dinme-
ter. After removing the contents, the Australian jowelers
mount them in silver in very tasteful designs, In one the
egg is supported on the twisted trunks of palm trees, and
ferns rise up on either side. On top, an Australinn aborigi-
nal native is standing, The other design introduces the emu
and the kangaroo, while the egg Is supported by a kneeling
figure,
PORTUGUESE WATER MONKEYS

are universally used in all hot countries where iee is a luxu.
ry not to be obtained save st ruinous prices, Thoy are ves.
sels of unbaked clay, porfectly porous, and made in the form
shown. The larger is intended to hiang in a window or
wherever a draft of sir ean be had, 8o that the evaporation
which takes place on the exterior of the vessel may be has.
tened, and the water withio thus more rapidly cooled, The
other jar is of the kind which usunlly roplaces the pitcher
on the table, The ornanmentation of the exteriors is quite
tastefal, althoogh the design is morely soratched in,

A curious growth of wood Is also represented in the on.
graving. The material appears to be a species of vine which
has been trained and its parts united so as to form a per-
fectly formed sereon or trellis.  Lastly, we give sketches of
Young Afriea’s playthings, which show that the youthful
denizen of the Gold Const demunnds toys not n whit legs renl-
Jutic than his clvillized brethren of the rest of the world,
Besnldes, there is a good deal of crude talent exhibited in the
carving, Thelsopard, for instance, with an unknown ani.
mal of incognate species in his mouth, shows fur groater

Scientific American.

skill in earving and knowledge of anatomy withal than the
frightful spotted horses or jointless logged cats wherewith
Young America amuses himsell. The animal, it will be ob.
sorved, standsat bay, lashing its sides with ite tail and hold
Ing its prey in its mouth. His spots are burned on with a
hot fron. The bird shows a similar fmitative ability; the
doll, we cannot say #o much for; but hoere the baneful influ
once of the vices of clvilization affect the untutored intel-
lect, for a bit of English or American calieo is added to form
s very obvious crinoline,

Gorrespondence.

The Duration of Yulean's Transit,
10 the Bditor of the Seientific American :

The distance from the sun of an intra-Mercurial planet,
to be In proportion with the grade of solar distances of other
planets, ought to be in the neighborhood of 20,000,000
miles, at which distance Kepler's third Iaw wounld deter.
mine the periodic time of the planet to be about 35 days,
Assuming these figures to be substantinlly correct, und the
supposititious planet to have ao orbit similar in shape to those
of other planets, it would move through aboat 2° of its or
bit while passing centrally across the solar disk, the dura-
tion of which transit could not much exceed five hours
time,

These figures are ronghly ealculated, Lut they indicato the
impossibility of Vulean’s remaining upon the sun’s face as
long as the periods suggestod by some of your correspondents,
To make the durstion of transit fifteen hours would be to
locate Vulecan's orbit outside that of Venus.

Rochester, N. Y. E. B. WHITMORE,

e

The Sclentifiec American Supplement,
We are in the frequent receipt of enquiries like the fol-
lowing:

““ Publishers of Scientific American :

You advertise to furnish the SCIEXTIFIC AMERICAN and
SUPPLEMENT for one year, postage prepaid, for sepen dollars,
Having already sent my subscription for the ScIENTIFIC
AMERICAN, $£3.20, 1 would like to know if, by now for.
warding the balance of $3.80, you will send the StPPLEMENT
along? J. H”
Answer: Yes. Any person now & subscriber to the Sciexs.
TIFIC AMERICAN, by remitting to us the difference between
seven dollars and the amount he has already paid to us, may
receive the SUPPLEMENT for one year: dating from No. 1 of
the SUPPLEMENT or from the present time, as he prefers,
We can furnish sll the back numbers. In addition to the
large quantity of illustrated information pertaining to all
the various branches of Science, the SUPPLEMEST for 1876
will be especially valuable for preservation as a general
pictorial and scientific record of the great Centennial Inter-
national Exhibition,

Intelligence the Koy to Success,

“ It may be laid down as a genersl rule that, in any busi-
ness, whether it be in trade, in mechanics,or manufacturing,
the intolligent educated man will be the most apt to succeed,
Of courss there are oxceptions, but they only prove the
truth of the general rnle. And by this we do not mean the
collegian or the man liberally educated in the schools, for as
a general thing they are not the men we find in shops and fac.
tories, But we do mean those mechanics and proprietors or
superintendents of manufacturing establishments who make
it n point to improve upon their common school education
by judicious reading and study, by which means they keep
themsolves posted upon all the improvements and advances
made, not only in the industries generally, but especially in
that particular industry in which they are personally
interested.

* For soveral years past our business has brought us into
frequent contact with manufacturers in almost every branch
of industry, and we have obseryed closely the general in-
tellectual status of this large and growing class of our popu-
Iation. There are two classes of manufacturers occupying
opposite extremes—those devoting all the time they can
spare, or even more, to the scquisition of mechanical infor-
mation—in some instances, perhaps, to the neglect of the
practionl business details of their calling ; the other class,
which is mueh the larger, refusing or neglecting to avail
thomselves of the information furnished by those publica-
tions and journals devoted exclusively to mechanical, manu-
facturing,and scientific subjects. They claim that they have
no time to spend in reading papers—no time to waste in the
pursult of knowledge. Indeed they rather boast that, al-
though they have subsgeribed for some paper devoted to me-
chanionl, scientific, and useful information, they have not
oven opened it for months, and not unfrequently they will
point to a dust.covered pile of unopened papers, with a
smile of solf-gatisfied pride, as an evidence of their inde-
pendence of all editorinl or extrancous assistance, Such
mon forgot that Yhis is an age of progress—that nearly all
our manufacturing industries are in that transition state, as
it wore, between a hopeful opening and a full fruition of
final success. Improvements in methods, lmprovements in
machinery, and improvements in products are constantly
helng made;and the manufacturer who neglects to keep him-
self postod on all such matters not unfrequently deprives
himuelf of the information and exporience of others, that
would contribute largely to his own success, Intelligonce
in one of the first essentinls to the succossful prosecution of

profitable industries; and the proprietor or manager of ex-
tensive manufacturing establishments, who goes on the as
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sumption that he alrondy knows all that Is worth knowing
in relation to the Industry i which he is engaged, will be
upt to find himself, In the long run, left far behind o the
rce by many who have star ed out Iater in the day and an
der far loss favorable circumstances, apparently, who have

avalled themuolves of all the aids offer.d to keep fully up
with the march of improvement,

“The growth and progress of manufactaring industries in
this country have beon stimulated and urged on to their
present development largely by the advoeacy and onconr-
agement of editors and writers who have given their whole
time and talent to the study and investigation of the subject
in all its bearings—who have accumulated & vast amount of
viluable, practical as well as theoretical, information, that
can only fall of its object to benofit and advance the caose to
which they nre dovoted by want of applieation by those for
whose advantage it was collated, digested, and prepared.
The ancients had a saying which, literally translated, reads:
‘Life is short but art is long.' The range of knowledge,
information,or Intelligence s no extensive that one man ean
hardly expect, or be expocted, to cover the whole ground,
Hence we have n varioty of journals or publieations devoted
to a variety of subjects,covering a variety of fields of thought,
study, and Investigation, First of ail comes the newspaper
devoted to the current events of the day. This, of course,
overy mtelligent citizen, whatever his calling or occupation,
should read, After that come political, literary, sciontific,
religious, Industrinl news, ote, And this latter class is still
further divided into agricultural, mechanical, manufacturing
news, ote. These journals are, or should be, conducted by
men of intelligence, of careful and thoughtful study—men
who honestly and earnestly labor for the advancement of the
special interest to which they are devoted. It would be a
libel on human nature to suppose that such an editor would
not collect, collate, and present many useful and practical
facts and much valuable information that could not be other-
wise obtained. The men, or class of men, for whose espe-
cial benefit or edification such information is prepared, who,
through ignorance, prejudice, self-sufficiency, or any other
cause, ignore and disregard it, neglect their own interests
and punish themselves much worse than they do the editors
whose labors they treat so cavalierly. In this age of the world,
ignorance will not win in the race with intelligence, though
circumstances may, for the time being, seem to be in its
favor.

“There are undoubtedly many persons involved in the care
and anxiety of the management of & manufacturing estab-
lishment who honestly think they have not the time to read
and study a journal published in the interest of their special
calling, no matter how able or valuable it may be. But that
should not be the case, and if it is, that fact alone shows
the necessity for the very information they refuse to accept.
It shows that there is not a wise division and disposition of
time. One of the most important factors in the problem of
successful management of any business is system, method :
a time for everything and everything in its time, as well as
“a place for everything and everything in its place.” It is
only the man of intelligence who is capable of so systema-
tizing his time and his business as to make both yield the
most satisfactory results. The man who is always in &
hurry, always just a little behindhand, so that he feels
anxions and fearful lest some important matter will not be
accomplished in its own time, may calculate that his system
is at fault, and that it is not more time that he needs, but s
better and wiser disposition of the time he already has.

« The earnest and honest manufacturer who sets out to
build up a great, flourishing, and profitable industrial estab-
lishment will avail himself of all the information that can
be gleaned from the journal, or journals even, devoted to
the particular industry in which Lo is engaged. And in the
term ‘ journals’ we do not include that numerous brood of
advertising sheets that, under high sounding titles, are circu.
lated gratuitously and at random, to whomsoever will take
them from the post office. Though sometimes containing a
few well selected or pilfered articles to give them the ap-
pearance of what they are not, reliable journals, they are
not edited with that care and ability which alone gives the
special journal any value, or any claim to the support of the
class to whose interests it is devoted. We carnestly com-
mend these facts and ideas to the great multitude of workers
in the industrial fields of the West, in whose interests we
have enlisted, and to whose complete success we look for-
ward with hope and gratifieation,"— Western Manusacturer

-t O .
The United Statos Skato Trade. .

It was not many years ago when a'l the skates used in the
United Statos came from abroad, chiefly from Germany, and
the German skate importation was a lucrative branch of
trade. Of lato this has almost entirely censod. The Amer-
jcans make theirown skates now, and, oddly enough, the
announcement is made that one of their leading skate fac-
tories, the Northampton Skate Company, in Massachusetts 5
is filling orders for nickel-plated skates to be sent to Ger-
many.—Ironmonger.

b T e ST
A Fortunc in Toothpleks,
It seems that it was not the invention of
toothpick, per ae, that netted the inventor
idea of muking the toothpicks out of soft,

this would not pay, as the pleks lasted too 1
to pine, 1t now takes four sound picks

end of ono out from between the testh; and il
discovory that is said to have realized the iny

tune.
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RESULTS OF THE ENOLISH ARCTIC
mr;:‘me EXPEDITION. .
bofore us the connoctod and dotailed garrative of
mm- which has lately returned from the
+ A general outline of the voyage we have
reseutod, noting the fact that the sledge parties
! gﬂw llll!mlnd the highest northern point ever
oand only turned back when further progress to-
w‘_w‘-hpoulblo owing to the roughness of
- the terrible cold, The offieial report of the at.
ompt says that, instesd of land oxtanding far towards the
Mumm by the Polarls, Robeson Channel opens
directly into the Polar Sea. The Alert rounded the north.
“east point of Grant Land, but, instead of & continu-
ous coast line leading ono hundred miles further towards the
overyone had expected, found herself on the bor-
f ' what was evidently & vory extonsive sea, with impe-
notrable fco on every side. No harbor being obtainable, the
ship was sooured as far north ax possible, inside a sheltering
close to the land, and there she

mcg. c;a‘:ndod ice,
possed ter.  Daring her stay of eloven months no
navigable chsnnel of water permitting further advance to
mmﬁvmllmpm Itself, Instead of finding an
“open Polar Sea,” the ice was of most unusual ago and
thickness, resembling. in s marked degree, both in sppear-
ance and formation, low flonting lcubergs rather than ordi-

nary salt wator fce. It has now beon tormed the ““Sea of
Anclent lIeo"—the Palwocrystal or Pai-
weruie Sea; and a stranded mass of lco
broken away from an icefloe is named

: Scientific Jmevican,

Impracticabllity of any one over sttaining it had been placed
beyond doubt,

We have noticed that because Captaln Nures did not ae
complish the discovery of the pole, which Ly common con-
sent rather than through any sclontific reason in considored
the goal of all arctic expeditions, his work has been hantily
pronounced a fallure. This is not only unjost but unfounded;
for the expedition really accomplishod all it started to per.
form, namely, the exploration of the reglon adjacent 1o the
pole, and only ceased whon insuporable difficulties and the
practical complotion of its task rendered farther labors
both impossible and unnecessary, Mr. Clements K. Mark
ham sums up its splendid achievements ax follows:

First, & great Polar Ocean has been discovered and fully
described, which will revolationize most preconceived ideas,
and a knowledge of which will be most valuable to the sei-
ence of hydrography. Next, a coast line, stretching from
50° of longitude along the Polar Ocean, has been discovered
and carefully delineated; and an exhaustive knowledgo of
its geology, fauna, and flora has been obtained. The long
channel, from Smith Sound to the Polar Ocean, has also
been carofully delineated, and the shores on both sides have
been explored and described. Most Important discoveries
have boen made with reference to the geology of the un-
known area, the value of one of which—namely, the form.
er existence of an evergreen forest in 52° 44’ N.—is alone
worth all that has been expended on the expedition, In %o
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ing. A number of attempts have been made to introduce
this fish into American waters, but this s the only instance
of success. A tank, suspended like a compans, to avoid the
ship's motion, was especially construoted, and then, notwith-
standing the greatest care, attention, and constant watching,
out of eighty-elght only seven wurvived the journey. The
remainiog six that Mr, Gill has have spawned, resultiog in
fifty young fry, which exhibit all the peculiarities of the
originaly. It is Mr. Gill's Intention, as soon a8 he has & suf-
flelent stock, to give some of them to persons who will en-
deavor to raise them. The fish loaned to the aquariom is a
wagnificent specimen, and exhibits all the several besutifal
volors In perfection,

What British Hardware Manufacturers Have (o Do,

The Iast number of the fronmonger takes the British man-
ufacturers to task for not farnishiog what the people de-
mand, and admonishes them, if they expect to retain thelr
trade, to adopt the plan of supplying the article the consum-
er requires. “‘ Many old patterns will have to give way in
this country,” it says, “in faver of more handy goods in
frequent use throughout the New World, The essence of
the Amecican’s success consists in the facy that he always
supplies just what the consumer wants, or thinks he wants,
and that he sapplies the want promptly. While an English-
man cannot for the lite of him sacrifice stook, the Ameri-

.

can, who, as & saleswan, is frequently “ ¢wo or three hours

ahead ' of our own countrymen, does so
without compunetion. Only let him see

: f FROZEN POLAR oc his opportunity, and he will not hesi-
.Wl““I. S Ml Seuanally tws R E 4 N tate & moment. Of this an instance
feet 10 ton feet in thickness, that in the MARKHANZE MR wisa W | B i Aol i o
Polar Sea, in consequence of having so . cocomnrs aravmony & ‘- i, Aol cssginh o
fow outlets by which to eseapo to the FURTHEST OF 5 e S
southward' in any. sppreciable quan. ALORIOH GwOICIH HiNm Y = quired by the miners at the gold dig-
ity auslly tnc gt g o o 2t giogs. The articles were dippers, and
thickness until it measures from 80 _.../ =<3 REPULIE HAMSO IR lbe}é:;’:hlnp;:’lhd bz lhe' ‘m.:r‘d by
feet to 100 feet, floating with fits sur- = v e g
face st the lowest part 15 feot above . e I e
e vt . livered upon the ground, the tide of
T i i popular opinlon had turned, and some-
ordinary thickness of the ice saved the o S st e B L
R rot g v 6 ahroc for, rican tossed all his dippers into a shed
; o e Sepiliot flotation; on o and thought vo more of them; in less
; 'i‘sg ke grea G 4k gronndid than a week he had a supply of pew
Y and formed a barrier, inside which the s :;,.bh.:? ;:.e m ‘:. e E:,
S comperitivaly dafe. d‘:;hen VEAFRS, Nl i il wion g
two pieces of ordinary ice are driven ‘]
one against the other and the edges g 4 .:;’:,h-h;‘g -eb"hd b':.: Tm,mdm“:
broken up, the crushed pieces are oo sl Spaprer 5
_ did a roaring trade, while the British.
raised by the pressureinton high, long, er retired In disgust¥ Why have we
wall-like hedge of ice. == : i
‘When two of the ancient floes of the c.1sagELLA @ rPORT FouLmi & los:r: N e
Polar Sea meet, the intermedinto (c- accxanoze exdrsorilabeidvugl denicted o
’ ELLESMERE lent to take n lesson from the Ameri-
i lighter, broken.up ice, which may hap. & 2
LAND cans, who, utilizing their grest expe.
' pen to be floating about between, alone rience in the use of such a tool, have
suffers; it iy pressed up between the o produced the best possible h:srr'ument
two closing masses to a great hight, = for the purpose. Doggedly the English
11 producing & chuotic wilderness of an. BAFFINS ax maker has : ne on makingan im-
gular blocks of all shapes and sizes, ) A perfect tool “so has forced the consu
varying in hight up to 50 feet above 160Es 2 mer at hom; as well as abroad to buy
water, and frequently covering an area S e . .
BAY A = Se oftentimes reluctantly, the American
upwards of a mile in dinmetor. . e N rod \
! . v product. Less than ever can we afford
y 1S Such an icy road, which was sure to NORTH \ 1o repeat that avnd other mistakes which
-+ 4 be continuous, destroyed all hope of DEVON ) b are pow occurring in a not dissimilar
2 the pole itself being reached by 5 ot line of business; for it will most cer-
B sledges, Commander Markhum and . tainly come ‘bou; that additional agen-
L3 i
< Lieutenant Parc were, however, ab: MAP OF THE COURSE OF THE BRITISH POLAR EXPEDUITON, cfes will be opened in this country for
N sent seventy-two days from the ship; supplying such goods. Even at this
and on May 12 succeeded in reaching latitude 83" 20/ 207 Ology and botany the results are equally valuable, especial- | yonent the electroplate goods of a leading electroplate com-
il N., a8 marked on the annexed map, From this position |1y as regards the dlalril_)ution of plants and animals. Add pany of America are being sold in Birmingham;and throvgh
there was no appearance of land to the northward, but, cu- | to this that complete series of observations, at two separate

riously enough, the depth of water was found to be only
seventy-two fathoms,

In addition to the dispatch of the northern travelers, the
coast line to the westward of the Alert's position was traced
for & distance of 220 miles by a party under the commund
of Lieatenant Aldrich ; the extrome position reachod wasin
latitude 82° 40/ N., longitude 86° 307 W., the coast line be-
ing continuous from the Alert’s winter quarters, The most
porthern land, Cape Columbia, is In latitude 83" 7, longi-
tude 70° 80" W.

The const of Greenland was explored by traveling parties
from the Discovery, under the command of Lisutenunts
Besumont and Rawson. They succeeded in renching u po-
«ition in latitude 832 18' N., longitude 50° 40 W,, 70 miles

porthenst of Repulse Harbor. The land extonded am far ny
I latitude 82° B4’ N..longitude 48° 83' W., but very misty
wonther prevented its character being determined with ex.
actness, Lisuteoant Archer, with a party from the Dis
covery, explored Lady Franklin Sound, proving that it ter-
minntes at u distance of 05 miles from the mouth,with lofty
mountaing and glacier-filled valleys to the westward,  Liou.
tenunt Fulford and Dr. Coppinger explored Potormann
Fiord, finding it blocked up with a low glacler, which ex.
tonds across from shore to shore, With the oxcoption of
Hayes Bound, the const line of Smith Sound hias now been
explored from north to south

When all had come back to the ships, Captain Nares
found that the sufferings hnd been terriple, that the work
sehiloyed was unsurpassed in the annals of discovery; but

B Bl - it

Lo algo found that the heroie devotion of offlcsrs and moen
had seoured for the expedition complote sucoess, T'he work
was done, and he was sble to decide upon returning to Eng-
jand,  While the pole hud, it is true, not been reached, the

stations, have been recorded in meteorology, magnetism,
tides, electricity, and spectrum anslysis: besides other re.
sults not yet reported.
et t—
Businoss Procopis,

We find it stated that the founder of the great bavking
house of Rothschilds made the following rules the guide of
n business career culminating in magnificent success:

1. Combination of three profits, *' | made the manufac-
turer my customer, and the one 1 bought of, my customer;
that is, 1 supplied the manufacturer with raw materials and
dyes, on each of which I made a profit, and took his manu-

factured goods, which I sold at a profit, and thus combined
three profits,"

2. Make a bargain at once,  Be an off-handed man,

8. Never have anything to do with an unlucky man or
place. ‘I have seen many clever men who have not shoes
to their feet, I never act with them. Their advice seoms
very well, but fate is against them ; they cannot get on
themseolves, how can they do good tome "

4. Be cautious and bold, “It requires a great deal of bold-
ness and a great deal of cantion to muken great fortune, and
when you have got it it requires ton times as much to keep
iv."

A Fish of Soven Colors and Three Talls,

Mr. Gill, of Martin, Gillet & Co,, of Baltimore, Md., has
just returned from Japan, bringing with him a beautiful and
rare fish, nover before seen in this country, and which he
hus kindly lonned to the Now York Aquarinm. The pecn-
linr fenturos are soveral brilliant colors and three separate
und distinet tails, all of which the Japanese claim are the re-

sult of many and successful yenrs of the most careful breod.

& central agency there, what are known as ‘ Canadian ' gold
Albert chains, which are really excellent goods of United
States make, are being sold throughout the whole of En-
gland. Established English ironmongers have a right to
look to English hardware firms to supply them with goods
that the English people may demand, without driving them
to resort to present or future American agencies, either in
Birmingham, Liverpool, or London.”

PTCTS
-

To Distinguish botween Cotton and Wool in Fabries

Ravel out the suspected cotton fiber from the wool and
apply flame, The cotton will burn with a tlash, the wool
will curl up, carbonize, and emit & burnt, disagreeable
smell. Even to the oaked aye the cotton s noticeably dif.
ferent from the filaments of wool, and under the magnifier
this difference comes out strongly. The cotton is a flattened,
more or less twisted band, having a very striking resem.-
blance to hair, which, in reality, it is; since, in the condi.
tion of elongated cells, it lines the luner surface of the pod.
The wool may be recognized at once by the zigzag transverse
markings on its fibers, The surface of wool is covered
with these furrowod and twisted fine cross lnes, of whiok
there are 2,000 to 4,000 in an ineh, On this structure de.
pends its felting property. Finally, a simple and very stri.
king chemical test may be applied. The mixed goods are
unraveled, a littlo of the cotton fiber put into one dish and
the woolen in another, and a drop of strong nitrio acid add-
ed. The cotton will be little or not at all affected ; the wool,
on the contrary, will be changed to » ht yollow. The
color is dueto the development of  piera

el

OXE per cont of Hmo with silios makes the most infusd
hle brick known,
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IMPROVED FEED WATER HEATER,

Scientific Dwmerionn,

ing at the bottom. Mr. Frisbie's patent feeder, represent-

We illuatrate herewith a new solf-regulating feed water | ed in the annexed engraving, which we select from the pages
heater, the operation of which will be readily understood |of Iron, is designed to accomplish the same object in fur-
from the following description: Referring to the illustra. | naces and the fire grates of steam boilers,

tion, the cold water enters through its pipe to the valve, a

The accompanying engravings are longitudinal vertical

little above the perforated plate. This valve rests upon lo- | sections, Fig. 1 showing the oharging eylinder in a vertical
vors connoeoted with the float, seen below, which effectually | position and with the piston ralsed; while Fig. 2 shows the

controls it, The water escaping from the
valve passes through the perforated plate in
the form of rain or spray. The exhaust
stoam, entering from below through the
Iarge central pipe, strikes the deflecting disk
at its top, and is directed against the rain
or spray falling from the perforated plate,
heating it, it is claimed, instantaneously to the
boiling point. The steam then passes around
the perforated plate to the steam and water
soparator on top, where it drops any water it
may bave taken up, and passes to the exit
well dried. The water thus collected travels
through a drip pipe to the bottom of the
heater. The heated water in the bottom of
the heater passes to the pump through the
pipe on the right. It will readily be seen
thst whenever, from the shutting off of the
main or from any other cause, tho water is
pumped down, it cannot fall below the line
marked “lowest water line by pumping,” as
when that line is reached the pump draws
air and steam through the air pipe. The ob-
ject of this arrangement is to collect any oil
or floating dirt above this outlet to the pump,
where it can be drawn off nightly through
this surface blow, and any beavy dirt below
the outlet, where it can be drawn off weekly
through the bottom blow. The float is sub-
stantially made, and gives no trouble; but as
an additional precaution, a spiral drip pipe is
used, which preserves its buoyancy unless it
leaks more than the pipe can carry off. The
float and the plate seen "above it also act as
pacificators, and prevent the constant turmoil
of the water, so that in practical operation
the level of the water does not vary over one
half inch.

It is claimed that this apparatus, using ex-.
haust steam only, will heat over three times
the water needed for the purpose of making
steam for power to an unvarying tempera-
ture of 210° Fah., no matter how fast the
water may be pumped. It is also entirely
self regulating and requires no attention.
A thermometer for testing is attached to and
furnished with each heater, and a trial of thir-
ty daysis allowed. We are informed that the
apparatus has been in successful operation for
the past eighteen months. The Brooklyn navy
yard is using one, the government tests show-
ing, it is stated, a gain of thirty per cent in
heating power over their tubular heater. The
engineer of the New York Post Office build-
ing testifies to a saving by the two in use
there of twenty-two per cent by actual
weight. One in the Equitable Life Insurance
building shows a saving of about eighteen
per cent, and others in use by private par-
ties show like advantageous results.

For farther information apply to the Green Feed Water
Heater Company, 86 Liberty street, New York city.

-0

IMPROVED FURNACE FEEDER,

Years ago Dr. Arnott taught osthat the proper method
was to light a fire from the top and let it burn downwards,
consuming the gases ns they were evolved; and in accord-
ance with this view, he invented a domestic grate for charg-
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cylinder brought back to an inclined position and filled, with
the piston at the bottom. In place of the usual fire bars is
a central aperture, surrounded by segmental gratings, which
are easily removable, while the whole annular arrangement
of grato bars runs on friction rollers, like a turntable, and
may be rotated by means of a crowbar inserted in the holes
for that purpose, Undernenth the central sperture is hung
the cylinder or hopper, swinging on pivots, and provided

FRISBIE'S FURNACE FEEDER
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with a movable bottom or piston. This cylinder is support
od by side plates working in bearings on the floor of the fur
nace; and, after boing filled in the inclined position, ix
brought up to the vertical by one set of arms and erank ping
on the crank shaft, taking into notches in links jointed to
the supporting plates, The crank shaft is driven by means
of the hand winch and bevel goaring; and when the eylin
dor has reached tho full extent of its swing
which brings it directly underneath the eon
tral cironlar aperture, the erank ping leave
the notches, and the links then rest upon the
ghaft, thus locking the hopper in a vertieal
position, By a continued turning of tho wineh
handle, the crank of the shaft, which is pro.
vided with a friction roller, now comes into
contact with another set of arms on the ghaft,
which raise the piston with its charge of fae!
to the top of the cylinder, thus causing the
fresh charge to displace the previons one
(shown at Fig. 2), and propel it into the inean.
descent mass above, Turning the handle in
the contrary direction has the effect of bring-
ing the eylinder back to the inclined position,
the erank pin of the first set of arms taking
into the notches, and disengaging the links
by raising them. A cast iron apron follows
the oylinder up, 80 a8 to retain in its place
the conl just charged into the furnace. The
piston remaing at the top of the eylinder un
til it has passed the opening in the center,
when it is released by a catch coming in con.
tact with a cross bar, and fallg to the bottom
of the oylinder, ready for a fresh charge of
fael.

It is claimed that, by this arrangement, the
gases evolved from the coal cannot escape
without being consumed; and so perfect is
the combustion that nearly all the residoum
forms a fine ash, which falls between the bars
on their being moved round. Any clinker or
incombustible substance contained in the
fuel is continually lifted and loosened, and
gradually carried to the circumference of the
grate by the successive charges of fresh fuel
forced up in the center, and may be removed
from all portions of the grate by its being
brought, in its revolution, opposite the fire
hole door. Raking of the bars is entirely su-
perseded, and the fire door need be opened
only rare occasions. Again, the stoker iscom
pletely protected from the violent heat, and
has a much less laborious task than in hand
stoking, There is no fear, as might at first
be supposed, of the cylinder being melted by
the heat; the fact is that it does not come in
contact with the fireitself, but only with fresh
coals, The draft throngh the grating also
tends to keep the gear cool. We learn that
there are already over thirty of the feeders
now in use in Birmingham, England.

— -
Explosion of Benzolin,

Persons who have occasion to repair barrels
which have contained naphtha, benzole, or
any of the light petroleum oils should be
careful how they use a light or even a hot
iron about their work. A Mr. Bower, of Shef-
field, England, had in his cellar an empty benzolin cask
which needed to be repaired, and in doing it he, with singu-
Inr indiscretion, applied a red hot solder iron to the inside.
The spirit or gas whioh still remained in the barrel ox-
ploded with great violence. Mr. Bower escaped with a good
fright : but the globes and glassin his shop were smashed, a
skylight was blown out in the back kitchen, and other da
mage was done.

HOT WATER (210" F) 10 PUMP

Fig. 2.




DECEMBER 2, 1876.)

There ha 'lmn .

vo 80 many ‘‘mariners’ yarns " told about
gigantic sea serpents that fow believe that any true mem.
ber of the soake family aver lives in the sea, despite the fact
that in our temperate climate there are many of the reptiles
known as water snakes which are rarely met with except
in ponds and marshes. The truth is that there are soa gor.
pents, to be sure not colossal monsters with heads as
big as hogsheads, and capable of
crushing small vessels in their
vast folds, but moderate-sized
snakes, growing sometimes to a
length of over nine feet, but ge.
nerally about half that. The fa-

Scientific Jmerican,

yet it has a romarkably fine climate, moderate temperature,
fertile soil, and unbounded mineral wealth. No railways,

359

but seratehed on the surface of the rock, which is a kind of
gritty sandstone, of red color; and many of the animals thus

however, have as yot been constructed in Arizona: but the | rudely depicted are not, and perhaps never have been, indi-
Atlantic and Pacific and the Texas Pacific companies have | genous to Arizona. The slpacs, for Instancs, belongs to
obtained chartors and land grants, and, when these roads |the uplands of South America; and the buffalo’s native

are construoted, there is every likelihood of this beautiful
region being reached by settlers from the East; and its lands,
now chlofly occupied by pomadic tribes of Pimas, Marico

mily of thantophidians to which
they belong has only seven ge.
nera and about twenty species,
and is indigenous to the Indian
Ocean and archipelago. The ser-
2ents have flat tails and a com.
pressed body, perfeotly adapted
to their aquatic existence. They
are, In fact, compromises between
sunkes and eels. Like soakes they
are venomous, and their bite is
often deadly, although their poi.
son loses its power aftor the rep.
tile has been out of water a few
days. The jaws and teeth are
smaller than those of land ser-
pents of the same dimensions.
The head is always small. The
body changes. its form according
to the season of the year, being
sometimes long and thin, again
short and thick.

The cerpents belonging to the
genus Aydrophisare nearest allied
to their land brethren, and one
especially, the platura, appears
to be a connecting link between
the twoorders. Its general conformity and itslarge ventral
scales all indicate an animal capable of locomotion on the
and as well as in the water. The food of the family—one
member of which is well represented in the annexed illus-
tration, from La Nature—is fish, crustaceans, and small tar-
tles, which they kill by their venomous bite. A curious fact
js that the snakes in time become literally covered with
barnacles, as when these parasites affix themselves to their
bodies the serpents make no attempts to remove them.

PREHISTORIC RELICS IN ARIZONA.
Arizonn Territory is perhaps less known, to the majority
of our inhabitants, than any other part of the country; and
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THE HYDROPHIS.
pas, Mohaves, Utes, and Apaches, will be brought inio cul-
tivation.

To the traveler and antiquary, Arizona is a land possess-
ing especial interest, as it abounds with relics of two popu-
lations, probably widely separate in point of time. There
are to be found here numerous ruins of Aztec sculptures and
buildings, which were probably of great antiquity when
Cortes arrived in Mexico, and Don José de Vasconcellos
crossed Arizona towards the Great Cafion, in 1326. Bat the
remarkable painted rocks, shown in our illustration, are
doubtless much older than the Aztec relics; and there is no
Listory, legend, or tradition that even attempts to explain
the origin of the inscriptions, The marks are not painted

o W W

THEYPAINTED ROCKS, ARIZONA TERRITORY.

land is far to the northeast of these rocks. It seems rea-
sonable, therefore, to belisve that the inscriptions were part
of an account of some travelers’ wanderings, who thus re-
corded news of the remarkable
countries they had visited.
) The pitahiya, or giant cactus,
% several specimens of which are
shown in our engraving (which we
select from the pages of the liluas-
trated London Neiws), sometimes
reaches the hight of seventy feet.
It has a carlously weird appear-
ance, with fits huge pronged
branches looming in the distance,
The froit is a favorite food with
the natives, who knock it down
from the trees with arrows, They
also use the fibers of the trunks,
matting them together to roof their
wigwams with.

The Aztec relics are very nume.
rous on the Colorado plateau, in
the northwestern partof Arizona;
snd the Spaniards subsequently
erected reservoirs, terraces, and
buildings of great extent. Stoue
fortifications are also very fre-
quently met ; and it has been es.
timated from such indications that
at least 100,000 people inhabited
the Gila valley at one time. It is
probable, moreover, that some far-
ther light may be thrown on the
history of this wonderful region.
as much of the northern part of
the country has never been ex-

plored.

-

FOonr KEEPING crackers dry, unslaked lime is recommend-
ed. Tha wooden boxes for the crackers should be abont 12
inches deep, and have a tray 1 inch deep to rest just beneath
the lid, which should fit tightly. The lime is placed on the
tray, and is said to keep the crackers dry for six months if
the box is not opened, or for about two months if the box is
visited daily.

Tae Herald of Health says that the right way to cook an
egg is to pour water on it at a boiling temperature and leave
the egg in it for fifteen minutes .




it CENTENNIAL NOTES.

T APTER TIE PAIR,

Tho dismantling of the Great Exposition is being pushed
forward with great rapidity, and the scene in the grounds
reminds one of the busy haste incident to the week prior to
the opening.  Froight cars, wagons, and tracks, loaded
with filled boxes, are everywhere ; the machinery is motion-
loss, and much of it Is taken apartand covered with white
lead; on such of the State buildings ax are not sold (but most
of them are), the placard ** For Sale ” stares the visitor in
the face; and barriors at every hand provent the accustomed
froe rambling about the grounds. In the Main Building
nearly all the foreign exhibits are fenced in, and admittance
to them is denied. The Japanese display is surrounded by
» high partition which prevents even the empty cases being
soen. The paintings are nearly all packed. Visitors who
puszled over how Markart's immense work was transported
may now have their curiosity satisfied by beholding the
canvas removed from its stretchers and carefully rolled on a
huge eylinder, & proceeding which smaller ofl paintings
would hardly undergo without cracking. Most of the statu.
ary is to be sold,and some is already advertised to be offered
at auction in this city. The Government Building is closed,
and & sentry paces his beat in front of the door. Visitors
are still admitted to the grounds at the usual price, but they
pumber scarcely 15,000 a day. Bargain hunters are present
in full force, there being a prevalent idea that exhibitors
will offer their wares at greatly reduced rates rather than
remove them. The reverse, however,appears to be the case;
and with some exceptions, the exorbitant prices hitherto
charged are maintained. To judge from the immense num-
ber of objects that were sold during the fair and the sums
they brought, visitors must have become imbued with the
notion that everything exhibited was unique and unattaina-
ble elsewhere. We doubt if there was anything, with the
exception of certain works of art and oriental objects, that
could not be duplicated in this city or even imported from
Earope at a very much less cost. The Italian trinkets, which
are sold in Genoa for their weight in silver, were universally
purchased at about four times their value; the Chinese por-
celain went at aboat the same ratio as compared with New
York prices; and ss for the supposed Turkish jewelry,thou-
sands of dollars worth of the spurious trash was bought at
at least five times its usual cost. At the beginning of the
Centennial, some real Turkish goods were offered for sale;
and these Mr. Bayard Taylor probably saw when he wrote
the letter to & New York journal attesting their genuineness.
That letter was posted conspicuously by the dealers; and
under its innocent guarantee, thousands were induced into
buying glass and brass which elsewhere they would have
scorned, and which now is gladly sold on the grounds at
less than half price. The United States government seems
to have profited considerably by the generosity of foreign
exhibitors, and in this respect to share the advantages with
the city of Philadelphia. Nearly every government repro-
sented on the grounds has given something to the National
Museum, while many have given all and others the greater
portion of their specimens in certain departments. Phila-
delphia has lately been presented with the German Pa-
vilion; and the Jewish statue of “Religious Liberty " which
has just arrived, unfortunately too late for the Exhibition,
will be set up permanently in Fairmount Park.

The Centennial Commission are finishing the award busi-
ness,and ghortly will adjourn for n period of several months,
leaving the entire management in the hands of thatless cum-
bersome body, the Execntive Committee. The members of
the Commission are determined to completely wind up the
affairs of the Exposition just as soon as the accounts can be
revised and final reports prepared, and thus creditably to
finish their creditable work.

With the close of the Exposition comes the period of sta-
tistics, and they are appearing with a frequency that pre-
sSupposes n pre.eminent popular mathematical taste, We
are told that the total number of cash admissions was
8,004,214, and receipts $3,074,883.74. The hotels in West
Philadelphia report the sccommodation of 2,504,000 guests,
The Gilobe hotel is to be removed to Long Branch, the Atlas
will be demolished, snd many of the others will be altered
back ioto dwelling houses. The attendance at the Exposi.
tion was lowest during the month of May, averaging 10,946
daily; it steadily increased, and during October averaged
102,456, The fond realized by the 15 per cent royalty on
beer and soda water amounts to §500,000, The Corliss en-
gine lywheel made 2,355,800 revolutions during the Exhi-

bition, Any point in its periphery therefore traveled an
average of 260 miles per day, or 40,147 miles during the en.
tire Fair,

-
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Sclence In Ameriea,

Professor John W. Draper delivered an inaugural address,
a5 Prosident of the newly formed Chemical Society, on the
above subject, at Chickering Hull, this city, on the evening
of the 15th of November, He began by stating that the pro.
groess of Selence depends on two elements, our educationnl
establishments and our scientific socloties. Briefly skotch.
ing the selentific and industrial progress of the century, ho
said that in 1840 it had become apparent that there was vro.
vision In the existing educational establishments for in.
struction In accordance with the world’s advance In substan.
tial knowledge. The colleges clung to the medimval as long
a8 they could,and only accepted tho modern when they were
compelled; and generally, the lecturer considered that the
sooner colleges emancipated themselves from the medimval
confines of the classics, and sssumed thoroughly and sin.
cerely the modern cast of study, the more the cause of sclon
tific progress wonld be promoted

Seientific Amervican,

Dr. Draper then skotohod the growth of selentific socletios
and pointed out the benefits of their organized eofforts, He
thought that endowmont of colleges wus a noble disposition
of money, but considerad that the bestowal of funds on any
sclentific society was still nobler. The ono is a loeal and
transitory benefaction, the other enduring and universal
benevolence,

The most important part of the address rolatod to seien-
tific progress due to Americans, and was in answor to many
of the addresses made during the last summer on the Cen-
tonnial occasion, in which the shortcomings of the United
States in extending the boundaries of sclentific knowledge,
especially in the physical and chemical departments, have
been set forth. The persons who make these humiliating
accusations mistake what is merely a blank in their own
information for a blank in reality.

*‘Perhaps, then, wo may without vanity recall some facts
that may relieve us in a measure from the weight of this
heavy accusation. Woe have sent out expeditions of explor-
ation both to the Arctic and Antarctic Seas. We have sub-
mitted our own const to u hydrographic and geodesic sur-
vey, not excelled in exaciness and extent by any similar
works elsewhere, In the accomplishment of this we have
been compelled to solve many physical problems of the
greatest delicacy and highest importances, and we have done
it successfully. The measuring rods with which the three
great base lines; of Maine, Long Island, Georgia, were de-
termined, and their beautiful mechanical appliances, have
exncted the publicly expressed admiration of some of the
greatest Earopean philosopliers, and the conduct of that
survey their unstinted applause. We have instituted geo-
logical surveys of many of our States and much of our ter-
ritories, and have been rewarded, not merely by manifold lo-
cal benefits, butalso by the higher honor of extending very
greatly the boundaries of that noble science. At an enor-
mous annual cost we have maintained a meteorological sig-
nal system, which [ think is not equaled, and certainly is
not surpassed, in the world.

“ Shonld it be said that selfish interests have been mixed up
with some of these undertakings, we may demand whether
there was any selfishness in the survey of the Dead Sea?
Was there any selfishness in that mission that & citizen of
New York sent to Equatorial Africa for the finding and re-
lief of Livingstone, any in the astronomical expedition to
South America, any in that to the valley of the Amazon?
Was there any in the sending out of parties for the obser-
vation of the total eclipse of the sun? It was by American
astronomers that the true character of his corona was first
determined. Was there any in the seven expeditions that
were dispatched for observing the transit of Venus?! Wasit
not here that the bi-partition of Biela’s comet was first de-
tected, here that the eighth satellite of Saturn was discov-
ered, here that the dusky ring of that planet, which had es-
ceped the penetrating eye of Herschel and all the great Eu-
ropean astronomers, was first seen? Was it not by an
American telescope that the companion of Sirius, the bright-
est star in the heavens, was revealed, and the mathematical
prediction of the cause of his perturbations verified? Wasit
not by a Yale College professor that the showers of shooting
stars were first scientifically discussed, on the occasion of
the grand American display of that meteoric phenomenon
in 18337 Did we not join in the investigations respecting
terrestrial magnetism instituted by European governments
at the suggestion of Humboldt, and contribute our quota to
the results obtained? Did not the Congress of the United
States vote & money grant to carry into effect the invention
of the electric telegraph? Does not the published flora of
the United States show that something has been done in
botany? Have not very important investigations been made
here on the induction of magnetism in iron, the effect of
magnetic currents on one another, the translation of quantity
into intensity, and the converse?! Was it not here that the
radiations of incandescence were first investigated, the con-
nection of inereasing temperature with incrensing refrangi-
bility shown, the distribution of light, heat, and chemical
activity in the solar spectrum ascertained, and some of the
fundamental facts in spectrum analysis developed, long be-
fore general attention was given to that subject in Europe?
Here the first photograph of the moon was taken, here the
first of the diffractiop spectrums was produced, here the
first portraits of the human face were made—an experiment
that has given rise to an important industrial art!

*“Those who munke it their practice to decry the contribu-
tions of their own country to the stock of knowledge may
perhaps stund rebuked by the expressions that sometimes
fall from her generous rivals. How can they read without
blushing at their own conduct such declarations as that re-
cently uttered by the great organ of English opinion, the
foremost of English journals? The Z¥mes, which no one
will accuse of partiality in this instance, says: ** In the na-
tural distribution of subjects, the history of enterprise,
discovery, conquest, and the growth of republics fell to
America, and sho has dealt nobly with them, In the wider
and multifarious provinces of art and selonce sho runs neck
to neck with the mother country, and is never loft behind "

—_————ttr——
Spontancous Combustion in Conl,

At this season It is advisable to 1est the temperature of
nll piles of coal, whethor in sheds or out of doors, in order
to detect any tendency to heating. The usual method of
ranning down tubes (ordinary inch pipes, sharpened at
lower end) from the top of the piles to the bottom, at fre.
quent intervals, will repay for the trouble. Whether in
sheds or out of doors, coal is apt to heat, and more particu.

larly so after being stored about three months. In many
places, tubes are always kept in the piles, and the tempera-
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ture taken daily, by lowering n thermometer into them: in
this way any nccumaulation of hent can be easily detectod,
and the remedy applied before loss is incurred. When un-
due hoeat 18 dotected, turning over that portion of the pile is
the surest remody. In several cases of heating that have
ocourred rocently, only the watchfalness and promptitude of
those In charge have prevented serious losses,— American
Gaslight Journal.

< 10>
Presorvation of Timber with Salts of Copper,

Experiments by M. Rottier show that wood impregnated
with copper may be long preserved, but will not last under-
ground for an indefinite time. However carefully prepared,
it decays after a longer or shorter interval.
So long as the wood contains a certain proportion of cap.
per, it resists decay ; when the copper is no longer there, it
is In pretty much the same condition as unprepared wood,
and speedily decomposes.
Some thin slips of soft poplar wood were carefully dried
and afterwards impregnated with a solution of pure copper
sulphate, containing 14 1bs. of crystallized sulphate of cop.
per per 100 1bs. water. It was not found necessary to resort
to pressure, as, the wood being very thin, mere immersion
sufficed for its thorough impregnation with the antiseptic
fluid. The strips were washed several times with plenty of
water, and dried. Some were then set apart for analysis,
and others buried, in & box filled with ordinary garden
mold kept continually moist by repeated wateriugs. The
annexed table shows the results:

Tob | $43%s
— 55'3 E'E%'E&—;E BEMAKKS
BEas |EECEES
5 [ Esks=
| days. | gmsins. |
15 grains of wood pre-
pared and dried....| 0 | 063203
15 grains of wood pre-
pared and dried... | 68 | 098575 |Wood still perfect-
15 grains of wood pre- | ly sound,
pared and dried....| 117 | 033046 |Strlpa showing a
15 grains of wood pre- few black spots.

pared and dried....| 179 | 020231 [Wood almost en-

| ; tirely decayed.

Here we see, as plainly as 1t can well be shown, that the
preservation of the wood was due to the presence of the
cupreous sulphate ; by degrees, as it parted with this metal.
lic salt, it decayed. Now let us consider the causes of re-
moval of the copper. They are three: 1. The presence of
iron. 2. The presence of certain saline solutions, 3. The
presence of carbonic acid.

Timber prepared with copper is liable to decay when
the proportion of the later contained in it becomes very
small, It appears probable that its darstion might be pro.
longed by fixing more copper in the ligneous tissue.

The ordinary method of preparing tiruber does not permit
of the solution of the question; wood plunged in & solution
of copper sulphate takes upa pretty nearly constant quan
tity of the metal; and that quantity is very small. Special
Processes are req uisite to introduce larger quantities of the
metal into the tissues.

Ammoniacal copper salts: The use of the ammoniated
salts of copper allows of the introduction of large quanti-
ties of copper in woody tissue. Numerous experiments
showed that wood so prepared contained from 0235038
grain to 0°112689 grain of copper per 1543 grains of wood.

It appears, therefore, that there are various ways of im.
pregnating wood with copper in excess of the ordinary pro-
portion. It remains to be seen whether the excess of copper
gives a notable increase of durability. To decide this
question seven strips of wood were buried in the ground
side by side: 1. A strip unprepared, A. 2. A strip propared
with sulphate of copper, B. 3. A strip prepared with ace-
tate, O. 4. A strip prepared with catechu, D. 5. A strip
propared with salphate and afterwards heated, B. 0. A
strip prepared with acetate and heated, F. 7. A strip pre-
pared with cuprammonium sulphate. The resultsare :

T ~Wo
T “'uoo‘;?::%:ll Ww
= So, *H, 0 ﬁ
{ _gmains, - | days.
A. Unprepared wood. ............- 0°0008086 | 80

B. Wood prepared with copper sul-
phate in the ordinary way....| 000112080 | 67
(. Wood prepared with ncetate of
COPPAT. s isioshs saineane sed] 01048 Ll
D. Wood prepared with sulphate of|
copper and catechu.. . ........| 0:20050 120
E., Wood prepared with sulphate of
copper and heated afterwards.| 01548 80
F. Wood prepared with acetate of| Y
copper and heated afterwards.| 0-35459 160
(. Wood prepared with unmonhulJ
coppersulphate. . ............| 0255038

Theso results have been confirmed by repeated
ments, in seme of which the prepared slips of wood
found as fresh and sound after an interment of 200
as when first consigned to the ground. I

Of the several methods above described, one only, the em:
ployment of ammeniacal copper salts, appears of any pr
tical utility. Acetate of copper and indigo are
them oo expensive ; catechu ix too restricted in its
On tho other hand, the ammonincal salts of cop
adapted for general use, and are, com '
cheap; and the slightly increased

outlay
their adoption would be more than compensated b
wurance of greater durability in the timber so prep
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~ Artie ‘ackages from abrond containing products
X for the Expositisn must bear ax dlnlnftlvpo marky
the lotters E. U., surrounded by a cirolo and tracod by a
brnl. ! M nre to bo addressed to the commissioner of
‘the exhibitor's country. Such packages will also bear the
following indications, namely, the colors or emblems of
their national flag.  Forelgn commissionors are oxpresyly
requested to fuform the Commissioner General, at as oarly
 date as possible, as to the form of address and special signs
for recognition which each may adopt.

Article 6. Both Frenoh and foroign products will be ad.
mitted within the Exposition from January 1,1878, to March
10, inelusive, Those dates are sabject to the revision of the
Commissioner Goneral,

Articlo 7. The Exposition is constituted u custom Louse
depot. Forelgn products entering under customs Inws may
do so up to March 13,

Artioles 8 and 9. These relate to the building of structures
for heavy machinery, ete., under the direction of the Com-
missioner General, Work thereon may begin by Decembor
1, 1877, and must be finished by February 15, 1878,

Article 10. Everything must be in place and in order by
April 13.  This provision will be rigidly enforced, and the
Commissioner General will dispose of all ullotted space
either not ocoupied or incomplotely oceuplod on that date,

Articles 11 and 12, Packing boxes must bo emptied at once,
and removed. If the exhibitor does not do this, the Com.
missioner General will have It done.  Exhibitors must also
take care of their own boxes, no place for storing them be-
ing provided.

Article 14; All exhibits must be removed by Decomber 15,
1878, After that date they will be stored ny tho exhibitor’s
exponse; and if not then removed before June 80, 1879, they
will be sold for the public benefit.

NEW BOOKS AND PUBLICATIONS,

Tue Use AND Avuse OF Tux STEAM BOILER. By Stephen Roper,
Engineer. Philadelphia, Pa: Claxton, Remson, & Haffelfingor,
Publishers, 624 Market stroet,

The author ways In his proface that **the great mistake of many writers
on the steam boller and steam engine §s that they write too much.*' This
Is pecullarly his own error, and the unnecessary existence of the present
book proves the fact. It appears to be devoted to advertising a well known
boller Insurance company, several bollers In common use, and some of the
author's invent! Such practical Information as Is given fs useful, but
Is obtajnable lo mueh more condensed form in other works. The book,
however, serves one good purpose In reminding us that we have not re-
calved that amended copy of Mr. Roper's previous production, in which
he promised to give credit to the SCIENTIFIC AMERICAN for extensive ox-
tracts taken from our columus without a word of recogunition: nor has he
yetexplained why he publishes a notice which we wrote of one of his works,
garbled with self-fattering Interpolations of his own,

DAYID AND ANNA MATSON. By Abigull Scott Duniwoay. Price
$2,00, New York city : 8. R. Wells & Co,, Brondway.

This Is clalmed to be a poem, sod the suthor (nforms us that she has
**sniffed the bland brecze of the broad Misslssippl’* and *lstened all
rapt to Niagara's groan.'’ She now has an opportunity to “enifl,"’ snd
listen to the groan of the public,

How 10 Sixa. By W. H. Daniell. Price 5 cents. New York
city: B. R, Wells & Co., Broadway.

The author, an expericnced music teacher, has condensod fnto this lttle
manual & great many useful suggestions on the development of the volee,
The work Is written In colloquial style, Is pleasantly readable, and can be
commended 1o vocallsts of all grades.

Seientific Dmerican.

nry the movement of the lover |s lenst socentrie or Irrogular, and
the valves out off at nbout woven tonths of the stroke.  But when
the lover attalos Ite groatost vooentricity, the valves out off at
about two tenths of the stroke,  Detween theso Hmits the move-
ment of the valves may bo regulated at will, The varlation in the
position nnd movemont of the loyer I, In this Instanes, effeoted by
an frrogular onm, whoso ndjustiment with the rooking frame shifis
the polnt of vonneotion betweon It and the lovor, suoh polnt belng
stationury, or vibmting (n the nee of w olrele, correspondingly,
IMPROVED FEEDER VORI HORSESIIOR MACHINES,

John W, Chowning, Jr., Shadwoll Depot, Va.—This invention ro-
lates to certaln Improvements upon the horseshoo machine for
whioh lottors patent were granted the same Inventor, August 29,
1570, nod It connlats in the oonstruotion and arrangemont of a des
vloo for fooding the bar, from which the shoe is made, to the mu-
ohine, whereby the operation of the same iy rendered sutomatio,

IMPROVED LOCOMOTIVE.

John Westoott, Tocol, Fla.~This Invention relates to s novel
construgtion of a locomotive for drnwing cars which are suppor-
ted upon swiveling pedals that slide In lubricated channeled rails,
nnd [t conulats In plyeting tho supporting pedals in latornlly ndjus-
tablo burs, whoroby thoy are made to adapt thomselves 1o the
ohanneled rails w0 a8 to obviate binding, and whoreby also they
are ndapted to roads of differont gugo.
IMPROVED HONKE POWER,

Isano Joyner, Jonesborough, Miss, - This Invention consists of a
whoel with spider frames that support un interlor drum or eylin-
dor, of sufiolont sizo for the horsoe to walk In, the power belng
trunsmitted by o friotion wheel, In contact therowith, One of the
radinl frames supports an outormost circle that forms, with suit-
able levers and friction shoe, an vifeotive brake weobanism.

NEW HOUSEHOLD INVENTIONS,

IMPFROVED HSAD TRON,

H. B, Evans, 8t Charles Clty, Mo.—~This invention consists lu o
solf-heating sad lron, baving n removable fire box or drawer, &
detachable top, and an Inner partition for throwiog the heat in a
downward direotion, the main object of the Invention being to
hoat the bottom of the iron and keep the top comparatively cool.

IMIPFROVED CARIET CLEANER.

Sarnh B, Stoarns, Duluth, Minn,—This consists of a number of
altornatoly working spring arms, with beaters or whips fastened
to tho onds, which are operated jolntly with revolving dusting
brushes ot the onds of radial arms. The dusting brushes may be
detached and replaced by scouring brushes to be used in connec-
tion with a suds trough.

IMPROVED VENTILATOR.

Henry A. Duzzell, St. Johnsbury, Vt.—This consists of a drum
attached to the stove pipe, the drum being conneoled by pipes and
funnels with the story below and with the upper and lower part
of the room, to draw off the air to tho chimney.

IMPROVED CLOTHES DRYER.

John F.Jaques, Moline, Il1L., assignor to himself and John W.
Bartlett, of same place.—This Is a folding frame of peculiar con-
struction, provided with cords for supporting clothes, forming a
convenient clothes rack, and which is capable of being folded in-
to a small compass,

Pl
-t

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS,

IMPROVED CISTERN.

Jnmes Kennon, Jumestown, Ohlo, assignor to Mary E. Kennon,
of same plueo~This isa walling for wells and clsterns, made of
seotions, or in one continuous plece of burned clay, with top cov-
ering, the upper edge or scat of the sections belng made wider
than the lower to support thereon the next, and form a kind of
shoulder for the surrounding oarth,

IMPROVED DOOR LOCK.

Gustay Winter, Denver, Colormdo,—This conslsts of a door lock
with two or moro bolts and tumblers, which are so arranged in
connection with the key bole gunrd plates, pivoted to the 1
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IMPROVED NOSE RING VOR BWINE,

Edmund 8, Richards, Tripoll, lowa.~The sharpened ends of a
ploce of wire are passed through the gristle of the hog's nose,
bringing a rollér on the wire Just In front of sald nose. Small lea-
thor washers are thon placed upon the shurpened ends of the wire,
und tho said ends are bent down upon the outor sides of the =aid
waslicrs, securely fastoning tho ring to the hog's nose. When
n hog with this dovice attempts to root, the roller turns upon tho
wire, aud the bog oan make no lmpression upon the ground.

IMPROVED HAY LOADER,

Joseph Richter, Lakotown, Minn.~This invention relates to cer-
tain Improvements in that class of doviees which are desigoed for
londing wagons with hay, straw, or grain. It belongs to that type
of loaders 1n which un adjustablo mke gathers up tho hay and de-
livors It to an endloss revolving apron provided with teoth, which
apron Is opernted by u band and pulley connection with one of the
driving wheels, and delivers the bay to the top of the wagon.
The improvement in the particular construction, arrange-
mont, and adjustmonts of the loading devices,

IMPROVED METHOD OF CHECKROWING CORN,

Charles B, Maclay, Delavan, IL-The convexity of the ground,
pussed over by a planter or soedor, nooessardly modifies the dis-
tance botween tho hiils planted. The gain or loss In this respoot is
noted, und may be correoted In this muchine by means of an ex-
pansible wheel. A chaln passes around this wheel and also a collar
ou the axie of the machine, so that the rotation of the wheel may
enuse the reciprocation of the seed slide. The whoel Is expanded,
more or less, to cause the slide to work more or los quickly, and
thus drop the seed in hills n groater or loss distance apart,

NEW TEXTILE MACHINERY,
IMPROVED PICKER CHECK.

Robert Davidson and John Richardson, Fall River, Mass.—This
is un Improvement in the class of friction devices designed for
gradually arresting the ploker staffs of power looms, In place of
suddenly stopplog thom, as commonly practised. It relates to the
moans of attaching the friction strips to the shuttle boxes, and of
adjusting the angle of the strips to each other, for varying the
friction exertod on the plcker staff. By means of adjustable
bruckets, the binders may be set nearor or farther from each
other, and thereby the binding force of the check device Increased
or decrcased.

°

NEW MISCELLANEOUS INVENTIONS,

IMPROVED CROQUET MALLET.

Harry Malln, Picasantville, Pa.—This is an tmproved croquet
mallet that will not brulse the balls, and makes them last much
longer, while it requires a lighter stroke Io playing. It has rub-
ber caps or facings at the ends,

IMPROVED PORTABLE FIRE ESCAPE.

Herbert R. Houghton, New York oity.—This fire escape consists
of a wire rope baving a series of cross bars or rests interlaced and
lashed thereto, the sald rope having a loop formed at its upper
end, with an extension end, for convenlence of escape upon the
main rope. The whole Is suspended by a snsp hook caught in an
oye, which Is screwed to the floor of & room. As its welght is only
about five 1ba., it Is suitable for the use of travelers and residents
in hotels, for whom it is especlally designed.

IMPROVED MACHINE FOR MOUXTING FHOTOGRAFHS,

Robert Sheane, Listowell, Ontario, Canada.—This invention con-
sists of a box of two parts hinged together 0 as to open and close
together with uniform action. In the lower part Isa glass piate
resting on a rubber or other elastic cushion, and in the upper part
is a follower with an adjusting screw. The cards on which the
photographs are to be mounted are put in the upper part, and
prossed down one after her on the pastad pl es Iying back
upon the giass, which are thus pasted to and mounted on the cards
by closing down one part of the machine on the other.

IMPROVED POCKET BOOK FASTENER.

Danfel M. Read, New York city.— This Invention s an {mprove-
ment upon that for which the same Inventor has already received
letters patent, and relates chielly to the construction of the fas-
tening attached to the strap encireling the pocket book, which is

of thoe look and operated by the bolts and koy, that the key hole
Is olosed at the sido opposite to that from which the key is intro-

Becent Dmerican and Foreign Patents.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED STONE-DRESSING MACHINE.

John €. Miller, Bridgowator, Va.—This has reference to a ma-.
chine for grinding or dressing the ends or heads of grave and oth-
er stones into any required shape o rapid and conyvenient manner,
without danger of injuring the slubs by cutting or otherwlse. Tho
invention consists of adjustable supporting pieces and holding
planks, between which the stones are secured head downward, to
be ground or dressed by a reciprocating trough with a metallic
shaping plate containing sand and wuter.

IMPROVED LOCOMOTIVE,

Willlam Holdsworth, Traverse City, Mich.~This {s an {mprove-
ment in the cluss of locomotives provided with wheels mounted
on vertical nxes and adaptod to work in contuot with a rail Inid
equidistunt between the paraliel rails, upon whioh the locomotive
{s supported in the usual way. The improvement relates partiou-
larly to parts for varying the pressureof the driving wheels upon
the central friction rail, and for guiding and supportiog sald
wheels while permittiog their lateral and vortleal ndjustment,

IMPROVED SILIP'S WINDLANKS,

Joseph L, Dickonson, Hompstead, N. Y.—This Inventor makes
the plug, which conneots tho chain wheel of a windlass (whioh re-
versos loosely on the shaft) with a fixed wheel, In soctions, The
object I8 to enavls the movable wheel to bo readlly disconneoted
from the fixed wheel, 0 that the anchor may bo easily let go, If
need be, during the process of wolghing.

IMPROVED ANTI=FRICTION BEAIING,

James Warren and Georgo Wilkos, Monroo, Town,~This consists
of an arrangement of rollers of pecullar form, and hoaring platos
ndapted 1o the rollers in such & wiy that the journals of the shaft
to which they are applied will bo rolleved from end thrust, the ob-
Jeot being to relieve the Journuls nnd steps, of vortioal and other
shafts that are subjected to ond pressure, from stralo and friotion,

IMPROVED VALVE GEARL FOIU BTEAM ENGINES,

Georgo B, Tower, Annapolis, Md.~This fnyvention in designod for
marine engines, but Is upplicablo to othors ns wv!l. It relatos (ln n
moenns for pdjusting and working the maln valves M. nn unu'l!'u-,
whethor tho same ke applicd to the slde or hend of a oylinder. The
ohfef foature of the invention Isa shifting lover mounted on n ro-
tating oceentrio or crank, and conneoted with a rocking frame or

duced.
IMPROVED CARRIAGE TOP.

Georgo ¥. Knlght, Carroll, Ohlo.~This lnvention consists in
making tho top of abuggy or other vehiclo of sheet metal, the
samo belng fastened to an Internal frame and braced by bolts, six
in number, while the top 1s conneoted with the seat frame by front
and rear braces, the latter being jolnted and the former rigid.
This construotion Is found to groatly facilitate the trimming of
the top, nd that can be done before thoe frame s bolted on, and
thereforo at much less cost than fn the usual way.

IMPROVED TOBACCO SUCKER GERM DESTROYER.

Joseph H. Knaus, Jobn R. Harford, Walter O. Knaus, and An-
drew J, Furr, Boonsborough, Mo.—The object of this inveation Is
to improvo tho construction of the tobacco sucker germ destroyer
for which lottors patent wore granted to Joseph H. Knaas and
John R. Harford, Jauuary 11, 1870, In using the {nstrument, tho
handle is grasped in the hand, with the fingers boneath the cross
bar, and thoe envity botween tho arms is placed against the tobacco
stalk, dirootly over the sucker gorm, und I8 pressed against sald
stalk with sufolent force to oauso a cutter 10 project against sald
germ. Thoe outter 18 thon rotated, and cuts out and destroys thoe
germ, 50 that It will not grow again,

IMPROVED FARM GATH,

Willlam H. Riohardson, Sheboygun Falls, Wis.~This s an fm-
provement In that olass of gates whioh slide opon and shut over
rollers, 80 that thoy may be oporated with more faollity, in loss
space, and not be so lable to got out of order, The lnvention con-
sists In olumplng two rlm-grooved wheols 1o o gato bar so that cach
will revolve upon n rigld hollow beariog, through which the
olampiog bolt passes,

IMPROVED HEIN HOLDEI,

George W, Wators, Centor, Mo, —~This conslsts of a bar of wood
having straps adjustably attachoed, for strapping the bar to the
shoulders, and for connecting the relns to the bar, the objoect bolng
to provide a dovioo for gulding teams while plowing, or dolog
other similar work, which will permit of the freo use of the hands
nnd arms.

IMPROVED GARDEN RAKK,

Aunna Marin Suydam, Waterloo, N, Y.—A blade of segmont
shape, with sharp odge, Is bont In one pleoe with the tines, and
forms a stiffening back for the same, It is made o line with the
handle, and at about a right aogle to the tines, and seryes to olean
and cut awny the small patohes of geass and bits of woeed that ure

equivalont devioe, which {s eupable of vibrating or remulning stus

tonary while the engino 18 yunning,  Whon the rooker is stations

Joft in hoelng In the garedon paths,

composed of a tiat sheet metal top plate and a channeled bottom
plate. The top plate is provided with an end extension, which is
bent back over the end of the tlap of the pocket book, to cover,
protect, and confine sald end, and the bottom plate has u length-
wiso depression or channel forming a corresponding raisod por-
tion, in which are formed three holes to receivo the pin fixed in
the base plate., .

IMPROVED CIGAR HOLDER.

John Hutton, New York city.—This is a skeleton holder consist-
ing of the mouth plece in combination with the spring arms and
semicircular clips which grasp the cigar. It is made In one piece
from bard rubber,

IMPROVED PROCESS OF LITHOGRAPHING TRANSFERS.

Charles R. Biedermann, St. Louls, Mo.—~This invention consists
mainly in dispensing with the preliminary treatment of the stone
for causing it to absorb fluld matter benoath its surface, which s
offected by hardening the copy on paper into a solid type by the
application of nitric acld, and transferring, and fixing the hard-
ened copy upon the stone by heating the samo to blood heat, with-
out chemical treatmont of the stone,

IMPROVED COMBINED GAS METER AND CARDURKETER.

John M. Cayce, Frunklin, Tenn.—Mr. Cayce's present fnvention
relates, first, to an fmproved g ring npyp tus, ndapted
for use, like other meters, in dwellings and other bulldings, and
also for performing the function of 4 sccondary motor for opera-
ting an air-carburoting apparatus, The oblaf eloment of the ap-
parutus is u bi-ohambered wheol or oylinder, of what way be
tormed annular segmental form, which Is partially lmmorsed in
water or other liquid, suitable for sealing Its open onds, and is
oscillatod upon its axis by the passing ourront of gas roquired to
bo J, each rooip tng moyvement thervof causing the
vitrution of & welghted lever, sad thereby the reversal of a four-
way cook, by which the gas current Is caused to enter one cham-
bor of the wheol while the othor s disobargiog (ts contonts, and
vice versd.

IMPROVED DRESS CLASE,

Ale lor L. Fyfo, London, England.—~This clasp s adapted to
bo attached to a chiwn provided with a hook for attacbment to the
walstband. The dress is held (o a olip, which covsists of a pair of
Juws, cupped or hollowed, and baving on one a spring pad or
oushion which fits In the hollow of the other, and thus seourely
rotnins tho dross, The pad conssta of o disk of metal, oupped or
hollowed, with a spieal speiog behind (G and is Atted In the hollow
of one of tho Jaws, The Jaws wre provided with a runner, so
formed as to embrace and compress them frmly together at the
polnt where the dross Is beld. The runner may be of any desired
form, and the back of the jJaws may be corrugated or roughensd
transversoly to ornament thom, and at the same timo vataln the
p nner more seourely fn position,
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Scientific American,

t DECEMBER 2, 1876,

(2) (. P. H. says: How onn we mako raw-
hide soft and plinble for hobbles, bell collars,
Insson, oto.? Ts it the glue in the hido that makes
It 80 hard? What Is tae bost method to soften 117
Oll alone will not do It.  A.The hides of animals,
owing to thelr complex chomical struocture and
the large amount of nitrogenous prinoiples which
they contaln, are vory prone to rapid putrefac-
ton when exposed to 8 molst alr, In very dry
olimatos they soon loso their natural supplenoss
nnd become st and hurd by a procoss of dosle-
ontion, It was by theoffort to overcomo nll these
diMoultios that the proooss of fixing the gelatin-
ous bodios contained In tho hide, that is, the ays-
tem of tanning thom, was first Introduced. Weo do
not know of a botter one that we deom praction-
ble in your onse.

(3) E. G. W.saya: I hear that a German
goolery has offored 8400 prize far a cheap and oM
olont way of extenoting the earbonie aecld from
conl gns.  Dooes petroloum gas contain the acld,
nod does the nold impalr tho lght 7?7 A. Gos from
potroleum contains only a very small quantity of
oarbonio nold. The quantity is so smnll that it
may be altogoether overlooked.

(4) H. C. asks: Would filtering vinegar
through a common filter (that s composed in part
of charcoal) chungo the color or Injure the vine-
garinaoy way? A. Make your fliter of antmal
charcoal, or freshly or thoroughly burnt vegota-
bie charconl. If the charcoal has not been thor-
oughly burnt it may impart some unpleasant
taste to the vinegar. If the vinegar be allowed
to pass slowly through the filter, n part, at least,
of the dark color will be removed,

(5) F. B. asks: How shall I bleach a silken
fabric ? A. Have you triod sulpburous acid? This
is the usual bleaching agent employed for silk,
but it requires some previous technical experi-
ence in the matter to be enabled to do it well
After being sulphured, the goods are passed
through an extremely dilute solution of sulphuric
acid, and washed,

(6) J. H. R.asks: What degree of heat does
it require for calcining gypsum in an oven? The
gypsum Is broken about the size of hickory nuts.
How leng will it take 1o make good stucco out of
it? A. If, as we understand you, you wish to ig-
pite the gypsum in order to obtain plaster of
Paris, it s necessary to remove the greater part
of the water of crystallization by beating the
mineral for some time at & temperature of about
200°* Fah. I the temperature is allowed to rise
above 380° it will not, when molstened, resume
fts water of orystallization. There are numerous
other precautions necessary to be observed, In or-
der to obtain a good product. Bee p. 173, SC1exce
Reconn, for 1874.

(7) E.K. M. gays: Our home-made hard
soap, in drying, shrinks very much., What can we
do to make it retain its shape? A. All recently
made soap shrinks more or less in drying, from
the loss of water. This cannot be avoided.

(8) C. D, asks: How are blank spaces ob-
tained In an engraving produoced by the photo-
engraving process? [ understand tho method of
photo-engraving (by means of the sunlight pass.
ing through a photographio negative and falling
on n plate of glass coated with a film of gelatin
and bichromate of potash, ete.); but I have never
yet seen in any descoription of the process an ex-
planation of the means employed to obtain the
wide blank spaces in the engraving : spaces, say,
from a quarter of an inch to an inch in width.
Are such lights in the pioture obtained by eating
away the spaces between the rellefs with acids in
the stercotype plate, or are the spaces cut out of
the plate with the engraver’s tools? A, Sco pp.
178, 235, 139, vol. 83, and pp. 05, 186, 160, 168, 185,
Screxce Reconrp for 1876, You will find, by ex-
amination, that the references to this and other
similar processes have been very numorous in the
back numbers of the SCIENTIFIC AMERICAN. 2,
Do you know of any acid that will corrode or
soften plaster of Paris, after the plaster hns been
mixed with watorand has bardened, 2o that tho
parts touched by tho ncld may be brushed away
with a moderately stiff brush? A, Sulpbate
of limo is =oluble to some extent in hydrochlorio
and nitric acids, also in sulphate of ammonia. 3.
What s tho hight of the lines In rellef n an en-
graving obtained by the photo-engraving moth-
od after the soluble film has been washed away
from the glass plate? A, This dopendsaltogoether
upon the thickness of the films, as well as their

.ug Company, ¥ and ¥ Park Bow, New York tions on
o p.11, vol. 31. For a recipe for bird lime,
w)l'.‘::-:a zlmnﬂcmm of Insulated Wire (qt o0 p. 3T, vol 283, 8, P, will find an answor to
SETRDL purposes, &c., 30 W 21k Bt., N.Y. | his query as to rotary engines on p, 123, vol, 80—

F. 0. Beach & Co,, makers of the T
Teloxraph and other slectrical machines, have .2.2?;2 J. H. . will ind a recipe for oroido metal on p.

10 530 Water Btreet, New York.

Power & Foot Presses & all Frult-can Tools. Fer-
racute Wi, , Bridgeton, N.J. & C. 27, Mchy. Hall,Cont"),

¥or Bolid Emery Wheels and Machinery, send to

pound engines on pp. 122, 260, vol. 30.—H. L. will
find the dimensions of the propeller of the Bax-
ter canal boaton p. 281, vol. 20,1t A. O, Is In-
the Union Blons Co.. Boston, Mass., (0F ciregiar. formoed that Mr. Charlos Darwin, the evolution-

Yor Dest Dies, and Pruit Can Tools, Biiss iat, §s living.—E. B, can drill chinn with & sharp,
- 'mh-.!”' “_ m‘nmu sod Juy, Brookiyn, N. ¥, swiftly revolving stecl defll. Por copperiog fron,

Btoel from one (b, fve thousand Tba. | "° P- W, vol. 3L-C, B, 8, oan line his oooking

pumber and the length of time of exposure to
thelight,
(9) H, C. says: What composition ean be
appliod to floors before laying carpoets, to

W7, vol. 3.~F. H. N. will find articles on com- | gerve them from the attack of moths? A, Uson
dilute alcoholie solution of carbolio acid: about

1 part of the nold to 12 or 15 parts of alcohol,

(10) C. P, naks: 1, What s the best mate-
rial to add to linseed ofl while bolling, to give it
thoe bardest drying quality ¥ A, According to
Barruell, Joan, Mulder, and othors, the borate

— — —
Ing our advortising columny, Boluble glass we
hnvo not tosted In that respoot.

(1) R K. P. says: [ have n well in my
ocllar that {s full of foul alr. How can | remove
1t? A. Drop a pipo fnto fr, within a fow inohes
of the surface of the water, and then pump the
air out. Fresh air will take its place.

(14) J. 8. says: There is . wooden psrif.
tion dividing two rooms, [ wish to know if the
gound of loud talking and laughing can be stoppod,
g0 thav pergons inan adjoining room can hoar
nothing but n humming or indistinet nolse. Wil
caulking up the cracks and taeking soft carpot
paper, ¢ of an inch thick, keep back the sound ?
A. Nall a few upright steips upon the face of the
partition, and cover it with cloth, wet alittle,

strotohed taut, and tacked to the strips.  Now put

a wall paper upon thoe cloth ; at the same time fill
up the Joints of the plank in the present partition
where open.

(16) €. A. nsks: Can limestone, which has
boen put In a kiln, and hns not been heated
enough to extract all the carbonie aeld (that iy, it
does not slake), be put agnin, after cooling, In

another kiln, and make good limo if heated suf-
flolently 2 A, You,

(10)C. F. nsks: I want to cont pump tubing
on the inside with coal tar. The tar I8 to be bofled
until all the water is evapornted and It beoomes
hard and brittle when cold. Would it affect the
water 50 a8 to make It offensive for family use?
A. Good asphalt or pitch might answer, but we
cannot insure success In all cases. The method
of charring the exposed surfaces of the wood is
much more desirable and efficlent than the one
you suggest,

(17) L. N. says: 1. A man nearly lost his
life by sleeping In an upper room of s house ad.
Joining a lime kiln. When found, he was Insen-
sible, and could not be resuscitated for over an
nour. The doctor says that the effeet was pro-
duced by gas from the kiln, Some of us do not
believe that, as there could not be much gas in
the room. The bouse is about 30 feet from the
kiln, and the gas must bave entered by the win-
dow. A. The doctor's surmise is very probably
correct. 2. How much gus must there have been
to produce this result? A. Ten per cent of the
gas in the atmosphere of & room is suflicient to
produce asphyxia in a healthy person remaining
for a short time In the room ; but this is subject
to wide varintions, nccording to the age, physieal

condition, etc., of the person breathing the vitin.
ted alr.

(18) O. C. asks. Do the forces arising from
theattraction of gravitation and from momentum
depoend on thesame law for their effective nction?
To illustrate: Ifa force of 10 I1bs on a glven lover
will raise 100 Iba,, thon double that foree will raise
2001bs.  And If 60 1bs. steam will drive a saw 100
revolutions per minute through a 6 inch stick,
then it will require (in theory) 120 Ibs. to drive it
at the same speed through two 6 inch sticks. In
pmotice, I find that force on the lever has the
same effect that ithas in theory, but that steam
has not. The amount of steam 1= not required to
be doubled, One says that this {8 on acconnt of
the momentum, which is not governcd, even in
theory, by the same law that gravitation is gov-
erned by. Icontend that it is on account of fric-
tion, which theory does not allow for, and that
momentum and gravitation, as above lllustrated,
are governed by the same laws in theory. Am 1
right ? A. You scem to have the right idea.

(19) J. F. D. says, in reply to A. E. & Co.,
who wish tonugment the capacity of tholr flouring
will: You appear to bo running the mill to a de-
cided disadvantage, I would suggest that,instead
of putting in another run of burrs, you run the
ones you have up to their capacity. With the
stonos properly drafted and drossed, and run at
proper specd, you ought to grind at least 15 bush.
ols of wheat per hour on each run, and that will
give the ongine all it can do. I know it can be
done, for I am avernging 20 bushels of wheat per
hour on a 4 feet burr, and 35 bushels of corn
on a 3¢ feet, running both at once and making a
yield of over 42 Ibs. of flour per bushel. Our en-
gine Is about the same sise as the ono mentioned,
but we have a rather larger boller.

(20) G. E. T. says, in answer to H. §. G.,
who asked if the cloth would not atsorb more
sulphuric acid in the mixture of 50 gallons water
and £ Ibs. sulphuric neld than in bhalf that quan-
tity, The cloth, if thoroughly agitated and of
any considerable quantity, say from 10 yards up,
would absorb nearly the wholeof the aeld. Tdo
not think thore would boe a loss of 10 per cent
more acld by using the larger quantity than the
smaller.

(21) J. H. N.says, to W, H, J., whonrks us
to explain how oar wheels gec round a curve: 1.
A oar wheol Is some 2 inches larger on the ]
or next tothe flange; and #o tho car wheels, in go

Invaloable for strength and durahility. Ctrealars free, | XOttles with & poroclain coating by the prooess
Pittabureh Buae) Casting Co., Prttaburgh, Pa. desoribed on p. 392, vol, 82.—-H. B. B, will find a
Hydrsulio Presees and Jaoks, new and second | seription of vulean and rond-rook powders on p.

. u'o;:c‘:uaum for r:t:’u:a :u Buming | 2, vol. 34.—B. T. N.,G. M.W..J, A..G P. 8.,AW.A,,
metsle + ¥ Grand Btreet. ork. (D, T, G and others who nak us to recommend

“DIOIIlood Toow—J. Diokinson, 64 Nassuu BL, N. ¥. | hooks on industrial and sclentifio subjeots, should
Dead Btroke” Power Hammors—rocontly great. | address the booksellors who avertise In our enl.

Iy improved, tncreastog cost over 10 por cent. Pricesre- | ym
: ns, all of whom are
duced over 2 per cont. Hull & Belden Co,, Dasvury Ot wlogues, Crustworthy frms, for est-

l‘Mnll'.PIu!MmSyphnm<-Llnvioll&l/rnz‘n (1) J. H. L says: 1. Ploaso givo me a ro

Lever and Cam Valve, Leag & Ogden, 212 Peart 5t.,N. Y, 1
Walrus Loather, Emery, Crocus and Composi- e i ve the ediov-bo ieth fhe cacio
tion for polishing Metals. Greens, Tweed & Co. . 18 having been taken out by lime, A. Have you
Park Place, New Y ork. tried a Nttle dllute muriatio aold 7 Tho most sat.
D. Frishie & Co. manufacture the Friotion Pul. | 'f10tory method, perhaps, will be to bave the
ey~Caplali—best in the World, New Haven, Cons cloth re-dyed. 2. How can I restore the color to
For g”,r_T'o first class Household Articles, by A straw bat which has beocome yollow? A, Sub.
State or Counties, Address Duke & James, Lancastor, s, | J0ot 1L to the vapor of a dishful of burniog sul.

To Clean Bofler Tubes— Use National Steel Tube | Phur (eulphurous aold gas) tn s tight
Clesner,tempered and strong. "'ﬂmtnﬁwaccco,,,\l{,;' diadl Kas) ught hox or

Ing round o curve, always run up to the flange on
tho outside of the curve, which of course is the
longest rail, and so bring the inside wheel to bear
on Its small end, A, It must bo evident that, un-
Tessnll the curves of arond bavo (ho same mé

of manganeso is the most oxoellont geontive, 2.
How muoh of the dryey should bo added? A.Uso
1 part to LOOO parts of the oll. 3. How ocan lin-
seed oll, which has been darkencd in bolling, bo
oconomloally bleached, In conslderable quanti-
toa? A, Ttis usually bleached by exposure to
strong sunlight in shallow leaden trays (about 4
Inohes doop) covered with sheots of ginss.,

(11) J, L. A. nnks: What will directly de
stroy a human tooth, in the mouth or out? A.
There I8 no such substance or proparation known.

(12) H.P. L wayn: Tuse n large wood tank
t0 hold brine, whioh wastes by passing through
tho pores of thoe wood. Is there snything that
can be applied to the wood that will al\ the pores,
and not bo noted upon by the brino ! Would sol-
uble glass d0? A, Porhaps a proparation of as-
bostos might answer your purpose ; this may be
Obtained in this ofty, as you will yoo by consult-

wear out the fastost? A, Kxperfonced
men bollove that this does not happen wh
track 18 kept In proper order. ol

(22) H. E. E. soys, in answor to W
who asks which u':’ whoel slips in golog 1ot
ourve: Nelther, 1 have often seen
roll his barrels toa o 50 |
on two poles Iad parallel about 2 fee
themaolves sutomatically,and
though at one place thore was
of 16* or 20*, which Is worse tk




take placo on that side,

0 wheols would indicato,

‘!‘un'nd?

n the hn'ol 18 placed on tho
wrmm.. that part of tho burrel

rlght rall s largor thun the
\mhﬁ o loft rafl, which causes
o hmll. mw than thoe left
sh drontoomovcrmtholort,

antly nd)s ftaolf on tho tene
for either end to slip. oven in tur::
Just 10 With tho cur wheels (which
rfoally shaped from tho flange outward),
ount of lateral play is al-
tho track a little wider than tho

. H. agks: How do dentists harden and
heir vulcanized rubber plates ?—A. R
What will give a white porcelain finfsh,with
mmao, to wood ? It must boe tmpervious
to dampness.—S. Bros. nsk: Ts thore a successtul
mot-‘hinm ‘the materinl for planoforte sound-
norder to Inoroaso the volume and du-
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o Bditor of tho BOIENTINIO AMERICAN ac-
) mu. with mueh pleasuro, the receipt of
;Wmmﬂ contributions upon the follow-

'huubhdl

‘On the Earth's Motion. By J. A, B.
On Light, Space, and Matter, By A. 8.
On Spirituallsm, By J, W, M.

On a Measure of Value. By B, M,

On tho Bible and Progressive Thought. By P,

9 1 3
' On Cotton and Wool. By A.R. L.

Also inquiries and answers from the following :
G =D, L=W,B.~T.J, L.~R, & B.—J, T, 0.—

R 0.=L. 0.—A, J, W.—~C. 8.~W, 8,—~J, D. H,

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fail to appear
should repeat them. If not then published. they
may conclude that, for good reasons, the Editor
declines them, The address of the writer should

always boe given.

‘Enquiries relating to patents, or to the patenta-
bility of inventions, assignments, etc., will not be
published here. All such questions, when initials
only are given. are thrown into the waste basket,
a5 it would flll half of our paper to prict them all;
but we genernlly take pleasure in answering briotly

by mall, if the writer's address is given.

‘Hundreds of inquiries analogous to the following

are sent : “ Who buys ores of antimony ?

mukes gpiral springs? Who makes electric en-
gines? Who makes flexible shafting #** All such
porsonal 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 mentioned at the head of that col-
umn. Almost any desired Information can in this

i way be experditiously obtained.

Who

[OFFICIAL]

FOR WHICH

Letters Patent of the United States were

Granted in the Week Ending
: October 24, 18786,

AND EACH BEARING THAT DATE.

[Those marked (r) are relssued patents.]

INDEX OF INVENTIONS

Seientific Qmevican,

Clasp tornomlnl nrmonu.A L. rm... eitls

“ l!lau Rook-drilling machine, C, C. Creeger......... 159, 42
Clavis, W, J. Edwarda, ..., <o 183,551 | Rolling blanks for ofl well sockets, L, Yakel..... 18,79
Clook cawo, 8, B, Thomay, 168,725 | Rolltng toy, H. ¥, Dunham - 192,509
Clothes dryer,J, ¥, Jaques o 155,679 | Rotary blotter, W. M. Kolly,. . 183,50

Olothes pln, J. W, Cralg.........

Hotary churn, J. MeDermald, , ...
Clothos wringer, MeMIllon et ol (r).

Saddle for splnning top rolls, ete., E. Dixon..
Masn balance, J. Schater,, ‘ «
Sash holder, 8. Byram,
Hash holder, A, Irvine.
School desk, I R, Fry.......

Seeding machlne, J. 1. Jones,
Sewing macbine, J. Jamieson

Coarofl Btove, By F. Talmat. e 18T
Cork oxtractor, J, 8, Saunders. ., ooe 159,700
Corn planter, ¥, A, Barr.,,...... e 1RGN

Corn popper, ll Boltner. . iivauveree
Corn shellor, Douglas & Porkhurst,

+ 153,058 | Bowing machine feed, O, 8. fazard... 153,564
Cornfce gattor, C. A, Vallo........ o 153,519 | Sewing machine shuttle, G, W, Baker 163,528
Cotton bulo te, J. W. Potty (r) « T80 | Shado for toe eyes, H. C. Kromer.... . 188,657
Cotton opanor, J. B. Crane.......... . voro 183,001 | Bhude nolder, E. Bisckman. 183,607

Cotton oponcr and, lapper, Whitehead u a
Crickor maching, 1, J, Hilgerd, . .....ooove
Croamm of tartar, muking, G. sehnlucr..
Croquet mallet, H, Malln, ..
Curtain fixture, I. W, Heynlnger. .
Curtaln fxture, W, K, Skinner..........
Cutter bar for harvosters, T. V. Nichols
Deak, J. AQrianmon, «.uivuiveeniiiviaiies
Dio for mukiog hoos, H, Hammond,
Door 1ook, G, WINWE. ....ouviinnns

Khlp' -wlndhu J. L. Dickenson
Bhoe £ g H.E, D oo
Shoe, wooden soled, T, It, Hyde..
Shutter, shicet meml, A, O, Kmrndn .

163,655
183,499
.+ 169,067
. 185,000
183,701
184,55
183, 648

Skelnn and warps, printiog, Horton & Caldwell. .
Sled brake, J. A, Hauson,,.....
Slelgh bell, G, W, Tucker, .

Slop trap, J. D. Plerce,, «
Spleo box, A. B, Frazer..........
Spindle for splnning frames, ste,,

Mycn cl al. 0

Double force pump, Hulbert & Nauh, Bpirits, treating and aging, G, Goewey............ 188,641
Drafe oqualizor, P. W, Thomuon. oo JE8,7726 | Spring Led bottom, J. Forbos, JF .oevveneenien... 168,607
Dredging machine, C, 0. Dayis. « 180,548 | Hpring bed bottom, 8, 11, Reeves. Vevavais 188,705
Egg boater, W, B, Nlohols...... 189,080 | Station Indicator, ANAN €8 @l .oiunseerreeneennnn., 163,452
:l“ :.::rr:or. gul;&;\l::odmﬂ : . ::-m Stoam cooking kettlo, W, G. Flanders.. .. 188,054
eotrie log,  Halnes, .ooiviis conenes e \ Stoam engll v aenaas conaavs
Elootric rallway signal, J, 1. Conkln, Jr......... 188,642 | §¢frrup, }‘;,n:.:?::rfi':',f, .l.m“ ..... ::.g

Eleotriemagnot bell, F. W, Griswold.
Elovator bucket, W. G. Avery........
Escapement, IR, Barclay..,.....oov voeees
Extension table slide, A. Marchand,.
Farm gate, J. Jennings, Jr. ..o
Furm gato, W, H, Rlohardson,.....
Feathor ronovator, Stowart & Smith, ...
Feood rogulator, F. Kllokermann. ..
Fonoe, B. L. GATPOll..ccovsrinseenrrsorisnses
Fonee rafls to posts, securing, D. U, Stover...... 18,601
Fopce strip, J, Brinkerhof.....ooviieeeanraaavinss 185,681
Fire escape, H R. Houghton.. 183, 564
Fire escape, A, Kindermaun...
Flower trellis, C. H, Westeott, . oo.u. o

184, 665

Stone-dressing machine, J. O, Miler.
Stove pipe jolnt, J. Draper..........
Stove pipe slielf, Johnston et ul,
Htreet sweeper, J. W, McDonald, ,
Surgleal clamp, A, G, Strubell, ., ,
BWINE, W, MORIO...ueeiriinasvesrsncesesns
Swivel hook or pin, safoty, T, Cogewell,
Tack strip and maching, E. Woodward..
Tappet for stamp rods, J, Brodle......
Tethering device, J. L, Jackson,,
Thermometer, G. B. WIRRID, ....oovvirreen
Thrashlog machine, A. 8. Whittemore (r)..
Tobacco pipe, J. BIORHAM. ...vyvuverniannnn
Tobacco sucker destroyer, Knaus ef al.,

168,586
153,494
153,681
183,584
153, 602
183,567
183,450
153,616
. 183,631

Floor protector for stoves, F. J. seymour 183,711 | Tool holder, New, Mathiews, & Ber: . 153,506
Foot rost, E. F. MOroK..coouiverees 183,690 | Toy lhuumntropo: W.H. Ru'rlo....r, 183:&50
Foot warmer, G. E, Hayes.,. ....... veess 183,407 | Trace buckles, E. G. Latta. ... 183,688, 183,

Fruit dryor and steamer, W. Braldwood. ..
Furnaces, feeding, cte,, J. P, Burnbam, ...
Furnaces, supplying blast to, N. R. Packard..... 183,500
Furalture, strengthening legs of, F. 8. Gwyer., 183,558
Gagelathe, Brown and HOWE. ..covovvirans seasanss 163,638
Garden rake, A. M. Suydam.....
Gas bag pressure for, G, H, Loomls,
Gas-enriching apparatus, H. Stacoy.....

Treadle, Trump & Frederiek, ...
Trimming, A, SUrm......ovenes
Tarbine water wheel, A. D. Cole,
Vehicle axle, B, F. Richardson,
Vehicle wheel, J. Huber......
Ventllator, H, A, Buzzell...
Ventilator, J. W. Collins..,..

seeses 1SU927

v y Valle & Bunders wees 183,520
Gan meter, R, C. Pulllips........ Ventilator and roof protector, 153,532
Gate, J, M. McEnclre....... 5 Ventilator for flues, Hay efal,..

Gate lateh, 8. M. Tinkham....
Glass tablet, ornamented, M. B, Church,.
Graln binder, D, W. Darnett......

Grain separator, J, H, Elward
Graphoscope, W, H, Lewls........
Grooor's sample case. H, A. Winden,
Gun slght, H, Hammond, ....oveeeees
Hund plauter, 8, P. Babecock.
Hand sled, J, Lee......ooun
Harnoess clasp, F. H. Dahm...
Harocss saddle, J. A, Ducastel,
Harrow, A, W. Davis,....
Harvester, O, W. Lovalley.........
Huarvestor, Potorsen & Thorson,...
Harvoster, J. Werner, Jr
Heatlog drum, T, B. Field.
Henting stove, C. H. Buck....
Heating stove, Dickey & Perry........
Hog-slngelng apparatus, W. R. Berger,
Horse power, I. Joyner
Horse rake, D. P. Sharp..........

Horseshoe machine, Russell and Cun e,
Hosc connection, fire engine, F. H. Owens
Hot air furnace, J. B. Walls......
Hydraullc coment, A. W, Shaw....
Hydraulle jack, Byrnes & Groshon.

<o 189,018
re 183,458

Wagon brake, C. G. Deming,
Wagon dash, J. E. Lines....

Warping machine, J. J, & G. Am'oﬂh..
Washing machine, H. E. Smlth,........
Washing machine, B. I. Williams
Water closet, W. Smith .........0.00y
‘Water heater, W. 8. Reynolds,,
Weather strip, A. Prott,,,,
Wheel plow, 8. F. Weleh
Windmill, A. J. Ball..........
Windmill, A. H. Cleavelund..
Windmill, M, €, Young............
Wood-molding mschine, N. M. )mler..
Wreneh and plpe cutter, J. Brewer...
Writing (mpl E.S
Yarn bobbin -rlnder. S.T.& W. S. Thomas..... < 188517

DISCLAIMERS,
4,000, —Prow,~G. Watt, Richmond, Va,
157,48, ~VanoLs SexiNe.—R. M. Stivers. N
DESIGNS PATENTED.
9,58, ~Cooxixo Raxaes.—A. P, Corse, Troy, N. Y.

. Y. clty.

A complete copy of any p in the

d llst,

9,55 —Srarve.—J. B. Crawford, Rochester, N. Y.
9,066 109,597. ~ExnroInERY .—E, Crisand, New Haven,Ct.

[necub o H. W, Axford,.........
Inhaler, G. 1. McEelway..

neluding both the specifications and drawings, will be
farnished trom this ottice for one dollar. 1n ordering
please stais the number and date of the patent desired,
and remit to Monn &Co., 7 Park Bow, New York city.

Alr compressor, H. H. Sawtell
Asti-friction bearing, Warren & Wilkes. .
Ash sifeer, M. J. Curistle. . .oooviviins
E Awning. F Hoborst,
Backliash, prevesting, J. A. Hafuer,
Baker's oven, B, A. E, BOhm
Bale tle, E. E, Plorce.........
Ballng msnure, B. Ackerm:
Ballug press, I*, K. Dederfck.
Barbed fence wire, L. E. Evans..
Barrel cover, Whitmore & Dutler

Bee bive, V., D, Mapchey.......
Blacking brush, C. B. Goldumnith
Boat-detachiog apparatus, Ik, Greeawell
Bolt cutter, W. C. Carlton
Book, shawl, or parcel bandle, G. ﬂ-n
Books, forming and inserting -upln o, M, llcyl
Boot shanky, cutting, J. M. Watson. . L
Bout nall wachines, L. Goddua (r).
Boot stiffeners, forming, L. Uoté (r).
Bottie stopper, G. Johnson
Bottle stopper, A. K. Rieh
Box for artificial dowers, 1,
Brick machloe, ¥. Grant
Brick mold, C. M. Brown
Prosh, Holmes & Lawrence...
Barglar alarm, O, 1. Willlams.....
Burglar and fire alarm, N. Harper....
Butter package, A. W. Monroe,..
Can opeper, 1, W, Heysloger
Candle bolder, 1. W. Ealhlke
Canleter, J. H. Preater

Car coupling, B. Day..

Car coupling. J. King

Car coupling, 8. F. Page 4
Car coupling, 0. W whmu:ulun ....... seas
Carbonie scld generstor, C. H., rhumpnun
Carpet cleser, H. . BLOATDS ..oocvoeniines
Canilage wastilng apparsatus, A. Le -ll
Carrlage wheel folly, E. Danford
Choese press and boop, 0. W, Millar
Chimney cap, ¥. Lichteufels, ...

BIPRO. . cvxvrsnsnssns

Churn, E. T, Slayton
Clgar bolder, J. Hutton
Clgsrette wachine, L. J
Clrouit closer, signal, J. |
Clstern, J. Kennon

Bejotles,
Counklin, Jr

9,5%.—Hats.—A. D. Foster, Chicago, 111,

9,080, ~Boa.—M. Freytag, Chlcago, Ill.

9,600, ~8uow Caxp.—J. Fuld, New York city.

9,001, 9,08 —Syove.—J. Magee efal., Cholses, Mass.
Wi, —Fork Haxore.—G. Wilkinson, Providence, B. I.

Iron and stecl direct, mnunu. W.A, Lyule
Iron fence, J. B, Wickersham..... ..
Ironing apparatus, Balley & Perronot
Lamp, R. W. Park
Lamp pendant, E, Blackma
Lamp ring. Atkins & Harrls
Lasting girta for boots, G. W, Cop:

363

Coupling for cans) boats, Haymond et al (F)...... 7
Cracker and lozenge wackine, Khaver & Huger.. 143,550
Cultivator. M. M. Rowell ..... ve . ceeenns 1IS,068

Cultivator, H. B, S8mith (r)...... coove 5801
Curtaln fixture, W, Campbell (r).. oo TN
Curtain fixture, 8. Hartaborn (r) e LW
Cortaln fixture, A, 1. Knapp.... cisaenee 195,509
Cartaln fixture, D, B, Tiffany. e 13,990
Dental foll, E. 8, Willlams.... P LR
Desk, L. 8. Bufinglon. ...covsnnnes ‘ |
Dessert food compound, C. Morfit.,... . 188 ey
Die and punch for plek eyes, L. Chapma . 18,7
Die for forming hammers, i, Hammond.......... 18761

Dies for forming piek eyes, L.Chapman. 189,749, 189,79
Doorasheave, G, Laauwe, . ..o asersdsrs ceees V0T
Doors, shieet motal, A, O, Kmnan .....
Drawbar for rallway cars, A, Middieton, .
Eaves trough hanger, W, H, Thrift ...
Egg carrier, W, Ryerson......ccvves

Egg carrier, G, D. Willis.
Electric rallway car signal, C,
Engline for propelling street cars, L. Hansom .
Engraviog machine, J. C. Guermant............... 153,90
Expansion Jolnt for steam pipes, J. W Puillips, 153,967
Explosive compound, E, Judson....... L
Extension lamp fixture, J, A, Evart
Extension trunk, P, . Andrese, ..
Eyolots, makiog, B, W, YOUDE. .. covervvervinriars l..ﬂ
Fastering for sleeve buttous, M. P, Bowmans 183,08
Feed water heater, C, D, Smith oo
Fertillzer distributer, J, Sensenlg..
Fllter, B, Schloffelln (8),.ooerieiie
Fire arma, check rest for, W. Hoseo .
Firekindier, ¥. D, Cordes ..........
Fluting machine, E. J. Cutter,.....
Folding carrluge seat, J. Pendergast
Folding table, E. F, Merslek........
Footrest, O, C, White ..ocovvannns
Fountaln pen, W, H, Sprague.....
Frult can, J. B, MeNabb. . .oovuvss
Frultdryer, C. W. & E, A, Jones....
Galvanlcbattery plate, J. Byrne
Game targoet, J. 5. Fearce......
Gung plow, L. Chapman......
Gus carburoter, D. E. Bangs ........

Gas generator, T.Van Kannel, oo
Gas meter, Dotwller & Fajen
Gasstove, A. C, Lippitt......
Gate, Sowerby & Deck ..
Glass lamp, L. D, Hatton ...,
Grain binder, D. McPherson,.
Grain drill teeth, J. H. Lewls..
Graln header, A, J. Hodges ...
Grain ventilation, P, Holland ..
Halter, B. ¥. Frazier.......ooee
Hand snow plow, E. B, Detts..
Harvester, E. Emmert........ .
Harvester, E. A, Peck (r).
Hurvester, G. H. Spaulding. .
Haryester rake, J. F, Stark..
Health lift, F, G. Jounson...
Heating stove, J. W. Bell,
Heatlng stove, J. A, Lawson......
Heel for boots and shoes, J. Tingley.
Hoe, field and garden, C. A, Howard,
Holsting nod trumming, T. Bhoads..
Hoops, manufscture of, H. 8, Smith, ..
Horse brush, J. F, Farter.......cocecneee
Horse collars, making, J. R. McGovemn

Horseshoe natl clincher, J. Slantterback..
Hyd for stock, J. €

Iron for smoothing dom;n.

. H.D. Sweet.... 183383

Iroaing board, J. M. Keadalf ..., SRR 158,507
Jewelry setting, A. C. Greene... 153,82
Knoitting machine, T. Crane (r). - 148
Lamp, H. B, Thompson........ . 155,989
Lamp burner, G.Chase. .. 153,503
Lamp ccllar, L. J. Atwood. 188, 82

Lamp wick, G. K. Osborn.
Lasting machine for boots and shoes, L. Goddu 188,419
Lathsawmill, C.F. King.............c
Lathe carrier, H. W. Oliver.

Middlings separator, Elsenmayer & Dehuer,..... 18,400
Middlings separator, W. H. Geobegan
Midditngs separator, Slagle & Graham.
Millstone dress, Grigg & McElroy...

Bireh beer, making, H. Decker.
Pird eago ook, P. Bradford. . ..
Bisoking box holder, R. Latrellle.
Holler fecder, F. A, Pratt.....

o 100
NR L AR

Mustache guard, J, 5. "“"“’“--'d Doller tube leak stopper, Jones & Lyuch.. 12 00
Nose ring for swie, K. 8, Itichards Hoot and ahioe, O. B, DOARO. ..ceeusress 153, 918
Ol gup, J. VaIF i Bottle and cup, combined, M. Block . 188,80

Organ reed, I, K. White, ...
Organ roed board, sub-bass, J. A, smllu
Paper barrel machine, 1. B, Taylor..
Pencll and eraser holder, ¥P. Bchrag.
Permutstion loek, J. Meyer
rhotographa, mounting, i, Sheano..
Fleker chock, Davideon & Hichardson...
Ppe wrench, T, Keenan
Piston for deep wolls, J. Ol

Planing mnhlua. Brockus and ummm
Plow, M. D. Doxler.. Wanass. €4
Flow, K, U “Mllul
Flug tobacco, C. Sledler (r)
Poaeumatic switeh loek, D. A. Burr,.
Pocumatic switeh sgual, D, A, lhn
Pocket hrok tastener, D. M. Read. .
Printiog pres, G, I'. Gordon (n).
Printing wheel, hand, B.T. wmu
Projectile, U, B, Hotohkiss. . ... .o
Pump, L. D Rallsback
Famp, W. Wing.....
Quarts crusher, F. M lruu .......
Quarts mill, D. D. Mallory.
flange, A. Richmond

Bow and arrow, C. Goodwin
Dox fastener,G. A, Mertons,
Bawon, E. 8. Wheeler.
Button holes, boring, E. uuuho' .lr
Duttons, Sulshing, M. M. Khodes ...
Can, motallic, Green & Wilson
Canistar, W. J. Rasln
Uar birake, A. E. Hovey...
Car coupling, G. 1, Ames (r)..
Car coupling, ¥F. C. Welr
Uar coupling, Mohr & Lawrence
Car frame, metal, . J. Klobal), ...
Cartridge-ioadiog deovice, T, P, Camp
Cartridge primer, A, C, Hobba...........
Casting belt pulleys, A. L. liricknell .. ..
Castlog car wheels, X, Washibura. ..,
COharn, E. A, Hewltt. ... <
Clgar catter, F. Winkler »
Cloth-shearing machine, 1. Brooks.
Clothes pin,W. W, Mayo
Coln counter, A, Berasteln, .
Compound englog, J. McUrac
Copy holder, H DeYO ...ooiiiviiianienns
Corn planter, A. C. Bvans.......

: 7,94

. 159,70
Va6
183,704
15,57
189,648
153,53
183,513

153,575

het wreneh, B. K, Wilsos,...... 158, T8
:::t‘:un aotion, A. H, Hammond. . 159, 44 | Corn planter, Th:lnpou & Ramsoy (v) ..
Reln holder, O. W. Walers. ..oooiirn corasans . 154 o Lorm snd pad, J. A, Bates........ i

Iding snd walking cultivator, A, Canfield., .. 18,60

Lath, E. COlemAN. ...cuvuuiians A S anaavde FOR THE WEEK ENDING OCTOBER 31, 1876. e SV B e i
wo-pmervh: sult, F ;’:’ :“- Abdominal supporter, N. J. Hanchette .......... 153,59 | Mold for casting car wheels, N. Washburn
:':lt.:;l"lnﬂl:‘- : D‘“‘“y o Agricultural bofler, I. Marrs......... -+ 155,811 | Mouthplece, smoklng plpe.n r Van Clev
i N SLacey.....on al 8. C r23¢Y
Fimsd Ahorias appersios: . 5. Sinsa Dale tl, . T. Lewle - ok o P s
ll::)uu.ll::::’“::‘:: ::1 \!}:;lo' & ObllI::u iy Baluster for stalrways, P. M. Haas., Newspaper tile holder, A, T. Dewey..
M . -
Lock for satchiels, W. Eoemer (F)..o.iivinies .. 7,981 | Barbed fence wire, L. Bagger...... Nursing bottle, W. Kennish.........

W. Holdsworth .. 153,306 | Base-burniog heater, J. Spear (r) Nut lock, A. & J. ¥. Thompson.
Locumutlvc: : . ‘: i 153,606 Batl for tempering steel, ete, H, He 04 Jil. TR hececossned %
Lozenge mach N;:- u “;“"b;l'_’: 153, | Bed bottom, WA RS o n o an s e s s eataNanan<as OI1 and gas stove, H, A. Seymour, J
Measuring rule, . " 1107 | Bed bottom, invaitd, L. M. Rhodes........ Ofl burner, G. K. 08B0, .ceeeeereres
Mest can, J. Norwon Bedstesd £ 1 L. Schnelder. .

Oll stove, O. Edwards (r),
Ofler, N. Holmes. .. ..ooiviae
Ol crusher, J. W. Dowler.........
Ore-roasting furnace, Huttaer & Scott....
Ores, washing, ete., F, del V.y Marticorena. . ... 18,50
Oscillating valve,G. W. Van Deren
Overalls, I, ¥. & J. N. Woodward, ..,
Ox yoke, W. Perkins, ... -

Pantaloons conformator,
Paper box, Lockwood & I..ynu. aass
Paper ribbon blocks, formt .P.""
Pamcuger reglster and (ndicator, W. F. Xﬂllt.. 153, 960
Pessary, J. P. Baruett. sxnseransrnves 308 02
Pipo and bose coupling, J. G. L. Hoetteher, ..., 153,591
Paluta, protecting, Ackley & Hungerfond.,
Platform, wagon trestio, L. M. Fiteh. ..
Plow fender, A, C. Meleary. . .oooinn
Plow hisddies, shaping, K. A Conner....
Plow polut, W, l, Cook...ocovivines
Plow standard, W. W, Speer.....
Pocket for ganueats, A. D, Peba, ..
Pressure valve, A, Kayser......
Pamp oylioder and valve, D, W,
Punching and awaging metals, L. Chapman, .
Hattroad switeh, A, B, Hovey... ...oooons
Rallroad swlteh, F. Luchiat. ..
Rallroad tie, K. B, Lowis......
Hallroad tracks, B, E, Lewls..

L1, 1

.

Retors, wood gas, M. Levy (r). ... FTVRPREROTt, & - |
Revolver, barrel for, T. M, Wallls .. PR K Y
Revolving Gre srm, B, ¥. Joslyn, « NS,
Road scraper, J, Stabbs, ... .0 LA
Rook drill, H. C. Sergeant....... UK
Rolling mid appliance, J. ¥ Blaek.. UK

Rotary engioe, 5. 8, Hull ..oy J00




Rotary harrow, J. N, Norele.......oooiurnnnncniass 180,081
Rowlook, K. B, MpodieEn ........ooomeniviieniesss WA
Sandal, anthalipplog, H. Loowenthat N
Sash balanee, W, C, Barnes........... ceee. o TR S
Bash tastener, G, Voll.......... wovs TR 02

Sash holder, J, Knhlor....... Sresevisins ivav i 008
Bawmlil) earringe and head bloek, 1’1, M. numr 188,548
Saw stnrpener, 1, NOWIRRA, o inien oo P
Sawn to handies, attaching, J. Holden, . 1N 00
Sawing machion, J. AcKley, oo . 1,0
Sawing machine gulde, Blanyelt & Sage, . . 188, 800
Hoale moasuro for sulsors, J. W. D Eokles B R
Sohoo! desk, B, G, Dumnt. e « TR 00
Behool desk, sdfosmbile, It \\‘olmmn L ALY
Seod pantor, L. J. Dosworth, s ()
Seod planter, J. W, Neghnm.... 1K NN
Sewor (nlets, cloaning, B. A, Shinn.. L]
Sawlng machine, ¥ 0L Brown, R
Sewlng mackine take.np, T. &, llumlnnmn AU |
Sewing maching takeup, J. L. Follett,. L8
Shado holder, O, N, Perkine A LK)
SHALE beartng, G I BIMOR. e 1L W0
Sharponing drills, tool for, A F. Champlin, . L 1T
Shoot mota) measure, J, Ashoooa s 1IR30
Shirts, manufacture of, Pond & West. ..o 10,0
Show buokle, G, I, TARister. .. oo e, e
show box, N, & U, Magino (r)... e 7471
Show box for ermekens, K. Maginn, AR LR |
Show ease, ¥, Polland. oooaneees 18, s
Stekle grinder, M, 8 Brevens. ..o 153,087
Soap comy 1, A. B, Siant s J51, 0
Sofs bodstend, O, Paba, oo cociiiiiriaiiiinnens 140, 0
Spider and baking pan, D, B. Smith. oo, 140, 818
Kploniog mule, J. Brows........... sevess 1R300
Spooler, 8, F, Cobb, ... R LIRL )
Sprting-bed bottom, J, Menzies......... oo 188,008
Spring hoo for gealn drills, J. S, Bogle « 188,02
Spring whiiterroe, J, B, Drewster........... e LN
Springs, Acting and temporing, C, B. Koon....... 153, 703
staves, making, H. 8. Smitl oo, 184,50
Steam boller and engine, W. Hanna, . 188,818
Stoam cooker, G, I, & W, W, Follett, 19,018
Steam fan, portable, i, ¥, Sturtovant 180, NS
Stop Indder ohalr, 8. J, Harrison « AR3, 0N

BRLUALL

Stop mechanism, draw frame, W. R, Hand, =
LN

Stove gmte, T, Holt ..., 3
Stove grato, A, McVean..... weu 158,000
Htove grate, MeVean & Smith.. R LR

Stove pipe elbow, F. Moeltge 183,04
Stovepipe thimble, attachment, D. W. Bryant..., 15,7

Supsendor end, J. W, Wattles.. 183,89
Swivel, J.C.CUMOMd .. .oivvvnnnranas weo 183900
Tacks, sssorting, Drigham & Prate.. - 1R, 60
Telograph insulator, D, M. Reynolds.. LR
Telegraph facsimile, J. L. Young . 183,80
Three home evener, W, Halsting, Sr..... 189,902

. 1RW6

. 183, %6
183,858
cee 1SS0
ees 183,976
o IR, 564
o LA

B LR

Tickot punch, J. 8. FOosor. ccoeiennrannen
Time lock, Z. Pallllps........
Tobacco press, L. C, Leftwich.
Tollet tirror, W, Stachlen..
Transplanter and hole digger, W. M. Bya
Trap for water pipes, F. Pohley. ......
Trunk stay, A, Frankel.......oovennee
Turbine water wheel, A, H, Wagner.

Type writing machine, i, Conrad... ven 188,905
Umbrella tip cup, O, M, Smith,.... . RS 08
Upright planoforte, G. W. Nelll ........ Lo 180,798
Valve for direct-aotlng englnes, C. P. Deane. ., 153,59
Ventllator, O. Harntd. c...cvvicncarieenirnsnronnenss 183,842
Vertlcal stesm bofler, 1. Barton.....oovvevvcnnnnan 183,856
Wagon sear, A. M. Keodall 153,555
Wagon standard, Dimond & Mullen...... . 153,910

Wastiboard plates, making, G. W. Barrett . 183,790

Washing machine, W. J. Biddle.......... i N
Washing machine, J. L. Clippinger.. . 155,904
Wateh barrel, J. A, Shawyer........ . 15 %%
Watch protector, H. A. Bosenthal. ... .ocoeenneens 183,567
Water meter, V. H. Higgios. .ccoeenecveeeceiannnas 153,55
Water motor, O, Lindley.... .. . 188,70
Waterproof cover for coffing, G. W. Eobinson.... 183,94
Water-ralsinz macnine, J. A Ayres...... ... 183502
Wateriag trough, F. A. Coffman. ... --e 1SS 8N
WhitSetree ceater, H. K. Porter (r) . 143
Whitetree book, A. A. Wise. ... oonnnnnnannnnn 184,000
Window blind, sheet metal, A. O. Kittredge. ... 153,99
Wrench, G. B. Baaaall. ..ol liuiiiivinnassitones 158,501
DISCLAIMER.
15,105 —SIxKING Suarre, ETC.—J. Stelly, Mahanoy,
Pa., etal

DESIGNS PATENTED.

s —~Tyrx,~D. W, Bruce, New Yorkcity.

9,006, —~M1innsor xvc.—W. Clapp, South Bend, Ind.

S0 9.6~ 'vrEs.—J. Herrlet, New York clty.

S SR ~Tyres.—J. Herrlet, New York city.

5,000, ~BrEastrix . —J. Wilkinson,Mount Vernon, N. Y.
9,60, —~Eax Bixo.—J. Wilkinson, Mount Vernon, N. Y

[A copy of any one of the above pstents may be had by
remittiag one dollar to Muxx & Co., 57 Park dow, New
York etty,

SCHEDULE OF PATENT FEES,

On application for Hetssue
On fling & Discisimer. ..
On sn applioation for Design3) years)
On sppiication for Design (7 years)..
On spplication for Deslen (1 FEaPE). ..ovvvrernirnnrnns

THE VALIDITY OF PATENTS,

We recommend to every person who Is
about to purchase a patent, or about to com-
menos the manufscture of any article under a
Uoense, to have the patent carefully examined
by & competent party, and to have a research
made In the Patent Office to see what the condi-
tion of the art was when the patent was issuod,
He sbhould also see that the clalms are so worded
a4 Lo cover all the Inventor was entitied W woen
his patont was issued ; and it is still more essen-
tial that he be informed whether it §s an Infringe

ment on some other existing patent. Parties desir- |

ing 10 bavo such sexrches made can have them done

through the Bcientific American Patent Agenoy, |

by giving the date of the patent and stating the
pature of the information desired. For further
information, address MUNN & CO.,

21 PAnx Row, New York,

Scientific American,

Advertisements,

Inside Page, ench insertion - - - 735 centa a line,
Back Page, ench Insertion - - - 1,00 a line,
Wngravingy may Asad advertisements ot the same rate
por lina, by meaxuramant, as the letler pres. Adoer
Heemenis must bo reosived at publication ofice as early

as Friday nmrnmp 10 appear s next (avue
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tar, probably resldents of your own plaoe, or very near,
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POSREARINE overy Hinprovement Lnu\\ 0, And Warranted &
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BOOIKS.

Sourravied WEGITs AND MEASURES, or & Natu-

ral System applicable to most clvilized nations. Uy

Lowis D' A, Jackson, Svo. $1.00,

Bomen INCRUSTATION AND CORROsiox. By F.J.

Rowan, Svo. 4 cents,

Burorno-Trreararny. By F. 8. Beechey. 16mo.

0 cents,

Wonksnor Recuirrs. For Manufacturers, Me-

chanios, and Sclentiic Amateurs. Svo., $2.00,

TURATISE OX THE ORIGIN, PROGIESS, PREVENTION,

AND Coune oF Duy Ror ¥ Toxnxn. By T. A, Britton,

Colored Plates, Svo, 8.0,

Warenr Surrny, The present practice of Sinking

and Boring Wells. By Ernest Spon. Svo. $3,

*.* Lista of our Publications sent free on application.
E. & F. N, SPON, 446 Broome Street. N. Y.

SN atalght and pays 10 l’" cvcm'!‘ ollt,

1‘«»1: SALE—Double 10x21 Engine for Stern Wheel
Boatlesatlso :x'ﬂ arignt Botler, all connections.
J. oLD, 10 Umlny St., New York.

IMPROVED CHIMNEY CAP.

This invention consists of a Chimney Cap made of Cast
Iron or Sheet Metal, constructed to fit any Chimeey,
1t makes a cheap and easily adjusted Cap.

FREDERICK LICHTENFELS, Newark,N.J

ZEE M CARPENTE

Mo i3 triniiinniom

MANUFACTURER OF FIRST CLASS TAPS AND
DIES, Pawtucket, B. L.

me. Lrrrer CUTTING—Seals & Presses, Brands, Sten-
cils, &¢. Prices low. Steel Stamp Works,N. Hav.,Cr1.

O( A MONTH TO LIVE AGENTS
v) Selling onr letter-book. No press or
v.xcr used. vle copy worth £2.00 free. Send stamp
for circular, L‘th,au!n M l'“(, CO.. % Madison St.,

md 122 Dearborn St., Chicago, [

\Unt& We have toe
largest and best selilng
Suxhoer; Packagelin the
Workl It contains |8
sheets of paper, |§ snve:-

ece olvunnbl-

Je-ouy tomp.du umr

Veeve buttons, and 1adies’ fashlonable l’

dm;u poet p-ul 285 cenia. § packages, wi nwrw ow-
I« Sobid Golt Patent Lecer Woleh free to all agents.

W

S35 IRIDE & CO., 709 Bmad\'ny. N.Y.

.\NTED —A FIRST CLASS MACHINIST
and Hand Stamps—one with experfence preferred.
dress llox 12, Baltimore, Md,

and Draftsman to manufacture Printing FPresses
A MATEUR PHOTOGRAFHIC APPARATUS—

Ad-
Latest Invention. Every person can operate
Ywith perfect success. Complete, with chemicals,
&c. Prico §5. 0:). Enclose stamp for circular.
SACEMANN, Manafacturer
* @0 DeKalb Ay., Brooklyn, N. ¥
xr Agents wanted,
CRFW PROPPLLERS, THEIR SHAFTS AND
FITTINGS. Hamilton W. Pendred, M. E. An
ie treatise nhu- o (ue nr. lcc. its sdvan-
Tages and defects, With 2 nts. Con-
tinued In No. § of SCIENTIFIC AI(LRILA) SUPFPLE-

TIE IDEPENDIAT

JI
FOR 187

in sddition to all ita formor oxcollonoes, herotofore
surpassed by no other rotiglous wonkly newspaper o the
world, will 0ffer sevoral

ENTIRELY NEW FEATURES,

of great importance and yalue,
€« FLILST, ~ We stind] print through the year HERMONH
by the most eminent alergyrmen o tho I‘HI)II(I{. of nll de~
pominations, from Malne to Californin,  Our readors
wiil, thorefore, mye the pleasurs of hearing the most
fatmous ministers of New York, Hrooklyn, Boston, Phil-
mlnlpl-ln. Cinoinnatl, Chicago, 8t Louls, Ban Franols-
co, I
-Wo nlmll bl & serles of articlos on

'.lnl-‘(.n‘\ll. VOIRIC, by foey. semmies 1L, Tyxo, 1.0,
which will be Iu\uluuhh' to clorgymen, r«uvnln) sehoul
tononers, and every Christian man and nn

TILLIED. ~A now Sorial Blory of A Yean 1ito will
be begnn about the middle of Decomber, Ite title

will be A PAPER CITY,

iy D. &, Locke (Rev. Petroloum V. Nasbhy), 1t vividly
lustrates the prosent em of lrrl‘lllullun of Hvlug with-
out work, of making money without eapital| and w il o
one of the most sparkiing and attractive serials over
puhllnlw:l

FOURTH.—We ahall publish a series of articles from
the pen Of ELOER HREwsTEM, t., Of Brewsterville,
Mass., On men uml things, religion and politios, and
every 't top tople'' as it comes up.

FIFTH,—Our great premium for the year we nelleve
to vo the bost ever offerod ~vie:

The WORKS OF CHARLES DICKENS

{0 the famous and unsurpassed Household Editlon of

Mobars., Loe & Shepsard, the well-known publianers of

Boston, Look atour offer! To vach and every person,

whether already a subscriber or not, who senas us 88, we

will forward 1ie IXDEPENDEXT One year, postage patd,

together with any other volume from the following list:

1, The Plokwiok Papers, S0 pages.

Our Mutusl Friend,

David unwmrnvhl.

Nicholas Nickleb

Martin Chuzzlewit,

Dombey and Son, 634 l"‘““'-

Old Carlosity Shop, and Heprinted Pleces. 580 pages

Little Dorrit, uu pluc

Bloak House, 5 ?

Barnaby Kudgo, -u-l tard Times. 570 pages

Ollver ['wist, l'lcluu-- from italy, and American

Notes, 506 pages
A Tale of T'wo Ultics, and Great Expectations. 514
NRUA.,

13. Christmas Stories, and Sketches by Boz. 576 pages.

. Uncommorclal I‘rnclvr. and additional Christmas
Blories, 84 pages

15, The Mystery or rdwin Drood, A Chiid's History of
England, Master Humphrey' nu.,lock. ete. 5 pp.

610 pugen,
G20 pages,
bD16 pages,
B0 puuvn.

T EaoO Rz

For

FIFTEEN SUBSCRIBERS

we will send

DICKENS COMPLETE.

Tue INDEPRXDEXT offers for §3 twice as much as “5
other religious Journal In the country or the world, an
Is pro-cminontly

THE PAPER FOR HARD TIMES.
aUB.‘v(‘mPTI()\ PRICE of Tux INXDErExXDENT, with

prem’ 3. per annum, in -dmcc
5 .

Specimen coples, touulnln: full list of other pro-
miums, sent free upon application,

Address THE INDEPENDENT,
P00, Box 2787. = =« = = « New York,

lmonuu nu pvcmlum
3

| DEcEMBER 2, 1876.

—

rm, »
STEAM PUMPS,
FIRsY llll/lﬂ VIEN \.I'AI:I'- NEW Y
DALTIMOT, DOWTOR. T K,
sond foretreulnr of vv\lrul u\'u.vwlln oY
e \Hl(\\‘:\l K nu--:"u'u?{’ﬂ""
sooth Norwalk, Cong

Hl" CENT l’lNN‘lAl: INT I’I(NATIONAL BX
HIBITION OF 1N, <The fall History ang Progre
the Exhibition, maps of the grounds, eograyings ,‘:
the bulldings, nows and acoounta of all the most gotabi,
,,wpn- nn 1ven wookly In the BCIENTIFIC A\wm'
N RUFH l EMENT, Tarms, 85 for the year; singls eq
plow 10 ots, To e had nt thin offire JAnd of all news wam.'
All the baok nombers, from the commencement gn Jan-
uary 1, 1870, oan bo nad,  Those WHho dealre o possess
com :lrlv uml splendid IHustrnte ul IHecord of the f«m,.,..
ninl 'mnmnn Ilmnlnl have the BOLENTIFIC AMEN]
(‘AN ﬂ IPPLEMERT

Wood-Working Machinery,

Suoch as Woodworth Mlaniog, Tongueing, and Groovip
Muohines, Daniei's Planers, Hiehardson's Patent |,,,l
Lmnu’l l'rnnn Mnrlun‘r;n. \gn‘r‘llnl‘v‘vr M;w‘uldlnx,.nd |7

aw Machines, ana 0o orking schin

Mlunfurlurr d by Ty kene.
WITHERDY, RGO & RICHARDSON,
Manhlmry Hireet, Worcoster, llll
(uhon formerly oooupled by M llAl L & CO,)

EAGLE FOOT LATBBS

With Seroll and Circolar Saw Auun_
maenta, Hlide Kest, Tools, &e. ; also Mmgl)
rnxim- Lathes, Metal lund Planers &e.
Noatost desigos, superior nnluh. i
f;r""d Our r:«-l ‘Atalogue deser|
\eno and every Lool necess 'or tha A
stour or Ar(lnn. Bend fo .7’ B
WM. L. CHASE & C0,
% & Vi Liberty 8t. New York,

Pond’s Tools,

ENGINE LATHES, PLANERS, DRILLS, &,

8end for (,nt-ln ue. DAVID W. POND, Su
LUCIUS W, PONY S U

iy,

'o\ l». Woreuu'r.

[ WE ENAME L
inFINEJET BLACK every varietyofturned wood work
parts of machinery,castings tinware and other inetal
work ENAMELED JET COO0DS ,inwood srmetsl, made Lo arder
AMERICAN ENEMELCO I T Wannew SYPROVIDENCE. R 1
s,— 5 (- 67 0 Wook to Agonta, Sampies FLEE,
3] D) P. 0. VICKERY, Augusts, Maine,
N\'AL[DIT\ OF f-"l‘ATP LAWS
CONCERNING THE SALE OF PATENTS.
All laws of State loglslatures that 1o any manuer inter.
fere with the free sale of Patent rights, such a8 the re.
quiring of the agent or patentee to filo coplos of patent,
take licenses, procare certificates, cowmply with fo!
or which release the payee of onilnuy notes of ha
given for patents, have 0 deciared unconstitutions)
and vold r{ the Unitea States Courts. AL Seste
Judges, sheriffs, or other State officials, who undertake
to interfere with patentces or thelr agents io mrm
sale of patents, make thomselves Hable in
other punhhmcnl The decidlons of the l' 1

Courts Ints are given in !!Cll':“ﬂﬂl Alxn.
ICAN sL PPL) ENT, No.23. Price 10 cents, To be

bad at this office and of all newsdealers.

YOUR

GRAVEL ROOF’S
LEAKS

SHINGLE, SLATE, A\n uu.u'u. ROOF CAN BE
permanently repaired with

Granite Pomtmg Cement,
atla trifling expense.

Send for Clreular.
READY noo?l\o CO. OF N. Y.
rtiand st., New York

ANTED! SALESMEN atasalury of & a
year 1o travel and sell goods to Dealers. NO
PEDDLING. Hotel and traveling expenses paid,
‘ddress, Moxirox Masvracroxiye Co., Cincmnati, Ohic.

Last Chance.

Buy o= Tickets
Now!!

DRAWINC POSITIVELY
Thursday., Nov. 30th,

OR M IY REFUNDED.
A Fortune for only $12.

Tux KENTUCKY CASH SH DISTRIBUTION CO.,
?ula‘gﬂﬁd b ‘- " ‘ﬁm ;ct&:c the Ken(u Legtslature,
or the benefit o ¢ Pu g:-kl
will have the First of thelir series of nnd win 'r:t
m& OR HALL, in the I'I‘Y
FORT, K Y. Thumsday, Novy, .mc. 'hlcn ocel-
slon lhey wlll "aistribute to the tieket holdtn the im-

$600,000!

Thos. P. Pmor.l}bx-ﬂrom’.(ln I Manager.

MENT. To be bad at this office, and of all news

MACHINERY

COLD ROL l.rl- nll,\rTl\l-. IIA\!- IL~ PULLEY'
COUPLINGS, BELTING, TANITE EMERY WHEE
AND GRINDERS, IN STOCK.

(-I’ORGB PLACE,
m ('hnmhcn & 10 Eeade S5ta.. New York Clity.

PATENT

OLD ROLLED
SHAFTING.

The fact that this sharting has 35 per cent greater
I truer Lo gage, than an
oubtedly the moat economical,
ufacturors of the CXLERRATED
nad farniabh Falleys, Hangers,
Price l1st mallod on
LAUGHLINS,
Try Stroot, 204 and 8rd Av Fittsburgh
%%, Cannl Btreel, Chics || liwaukie, Wis.
;"nu;rxa of this 0 store and for sale by
ULLE I)AhA ll’lTl Hoston, Mass
1 oh N. Y.

A g Tt wada, ambaors St,,
Todd & Rafferty Machine Co,

MANUFACTURERS OF

strength, & finer A nd
other in

We are also the sole ma
Corrixe' 'at, COUFLING,
o f tho most q-pruvw lwl
npx.ﬁ ation to

The celebrated Greens Variable Cut-Of Ky,
atent Tubular and Fiue Botlers, Matn Siide Valve St

! tonary, Holsting, and Portable Onnnu Nollun of .ll

kipds, Stesm Pumps, M1 Gearing, Shafting, & Bk,

| Tow Oukam, Dagring Hope, Flax,and Hemp huhlnn

| Agents for the New Haven Manufacturing o . l.cbu

tat's Tools, for Judson's Governors and Stop
lllucb
ORK,

ne. l,ove‘u

Startevant Blowers, and Differeptial .-‘“‘
WARENROOMS, 8 LINENTY nu 'r NE
| WORKS, rn'kmun- NEW JKis

yLat.hes Planers, Shagers Drills,

Goar & Bolt Cutteors &e, K. GOULD Nowark, N, J.

rnases

10,000 C
o"l‘u I.
l'l(l('l( OF TICKETS:

Whole tickets, §12; Halves ;9 Tickets
10 Tioketis, $50; Dﬁgfck i m dﬂ ckels,
$1,000. 100,000 Tiokets st Pighal i '

he Hoo. K. N, Taylor,

Board of City Counelimen, the Uon Alvin Duuu late
Chlef Justice of Kentucky, ll‘l.hw
cltizens, together with mb du am" e

the ticket holders present may d wi -perb-

tend the drawing
0 payment ut 111s to ownors of prize tiokots i n—

The
sured. A bond, with lnu\y nalty and v
.mmoutmvm ﬁnu

1y, has hoon exeouted to the U
which Is now on record In Clerk Moo of Coun
Court at Frankfort, sulject to lnmmkm Qr any one,
Iliis ts a now feature, and will absolutely secure the pay-~
mont of gifts

raft, Post-

|wnuunru can be made by ernu.
noﬁ&&ﬂ“’»‘-

office Money Order or Negiste
W KEATUCKY CASH M1 T

c uu. and applice-
l‘oll
ort. K.

All communlioations, orders for

Uons for Agenclos should bo add.
1
uo-an‘%a 1;.1.::
.r v
"rfp}:'-"-o'ru
JROFESSOR HUXLEY IN AIKRICA.—M
roports of the three groat Jec: ncun,y aollvu-

or . W. BAR
Gonernl Enstorn An-u?‘?
In Now Yors by Professor o‘
of Evolation'' are givens in Cbl:“. °°

SUPFLEMEXTS Nos, 8, I'rice cach
cents for the three. $d1d Ly all news dulu.'u Sent hy
pall, from BCIENTIFIO ANMERICAN 0 recel;

the price. These are the ounly scientific dgltlv-
ered In Awarios by l‘ruhmr‘lullvv.

BEDFORD’S
FEureka Air Pistol.
Eureka M’f’g Co.,

17 | Devonshire St., Bocton, Mass.

Is the best and cheapest Beer Paump
Two sizes: rst, 2510s., H

T, pressare .
$16; second, pressure 20 Ibs. LS ihe.,
£26. Send for Circalar. orn&::‘fw photo..

H. WEINDEL,

FOR SALE CHEAP-bearly
Dc-t-!lcx cnuge loader. ﬁ‘z‘u(’ orwum

“mu'ggcxms & R‘\lgﬁ.d-r‘

St.. !ev\'otl

Ilrluo Screw Enulau
Aml BoiLEns for drivieg Motel

'\ta':a" Ramw‘:g‘ f“i-%

plaln oas! 1
\?‘ e i a 'E“' «m--u
to twenty mi pcrlunr can he umy “‘ \,
o e o e o Agricalt
. :
chninl. ¢ ommn-lnl ar 4 Amiateur n:’l b

mlu

Bl Wer) "’n’&':"ﬁ'ﬁ'n"'umn. -4

MPORTANT FOR ALL CORPORATIONS AND
MANF'G. CONC o.-m'- W

..&.‘.’.f'“#.‘.:s...
‘OR SALB—M n. G

tlons of
Ih. "3&‘
Large lot :0 & ll ln. lllllhl .

vu.anldod n ny
W IM
:'(:.'.l;.'l'nl-lx" oy b-y Strect, ﬁow
E CARRIAGES, or LIGHT CUN

V e
Rl(.t‘l‘ UUI' K. m“&m
NEWSPrm FILE.

mm“x;amms..
%:9:" LT

, con
cl::cb in
ding to law

e\




2 1876 Sreientific Amevican, 365 i

Prize Ildal Avoarded Centennial Exhihition 1870, L ‘MlT“ ———— - — . — .
: HOBART JOHN C. e REVERBIBLE Il

'S N C. MO8s,, D1 CARSON, |HOISTING ENGINE |

& YOR ALLPURPOSES, L

l'hnr’h-‘“n&)bdunhla and effective. 49

mmmmm

LI M'F'0 Cu,, 165 Pearl 88, Ny ‘j
e - .
Weo will_marc you 1n & business you ¥
0 ean make §0 8 week without caplital |
oasy and respoctable for elther sex, i)
M o N E Y Agonta Bupply € 0. .1 Bowery,N. Y. ;
mbeodrleer o rbiol 4 L2800 H i

OW TO BUILD CHEAP BOATS. Dy Pad-

dlofast, A series of articlos nhovln% how an
person may tmild 8 bost, with econormy articlo Is
accompanied by dnvlnu and dlagrama, with mlnuu
directions, dimenstons,

No.\, The TAree Imllur Scow ,—Directions for con-
atruction, with 3 lllunlullum ( unl-lnr-l in SCIENTI-
FIC AMERICAN SUPFLEMENT, No, 35, Price 10 ots,

No, 3, Tha Mvee-liollar I{mnny/ Nhygr.—Witn fall di-
rections for eonstruction, A4 HIUstra tons. Containod
in SCIENTIFIC AMERICAN SUFFLEMENT, No, %,

No. 3, A Pourteen- Dollar Solling Skig, —Wl(h 1=
lustration. Full diree llnn- lur tnmlructlon of boat,

o-nc' cnnoocl OF PRACTIOAL AND centor bosrd, rodder, ma ete. Contained In
SeuTi e |. Pro.—went free 1o any one SRR AT AN RO e P, 50! Price
10 conta,

o We m uaml keo in No. 4. A Twelee-Doltar Rowe float.—14 {llustrations.

ulll nm Au:n';l:,\‘w Sc.l‘:;:;'::- Mlustrates the construction of & graceful ribbed bost,

wx tney are publishod wro propared to furniah light welght, Shows the method .J'... curing good lnes,

A\ll! IGI“ anid Forelgn l‘llblll'allonn in this how to boad and arrange the ribs, dimenstons of all the
:ll his depart-

ment o ‘l(.nlﬂﬂ’- artn, and directions for runulmrllrm in fall, € l:'nullnrd

0 SUTENTIFIC AMERICAN SUPFLEMENT
All the above numbers of Supplement o bo‘ud at lhll
Office and of all Nows Dealers,

BRADFORD MILLCO,

Buocessors W Jas. Bradiord
-Anruﬂ,nn or
Fronch Buhr Millatones,
Portable Corn & Flour Mulls.
Smut Machin. fo.

Also, dumnln Boltin
1 MU P urnlabing.
aotory, 168'W. 24 Be,
CINCINNATL O,
J RN ewary, Fre. W R Dunlep fon,
l.'/ PRICE-LISTS SENT ON APPLICATION.

GEORGE C. HICKS & CO.,
Baltimore, Md.

CLAY RETORTS, TILES, FIRKE BRICKS, &c,
< Terr- Cotta I‘Ipu of all szon.

I IOW TO MAKE SPIRAL SPRINGS. By
Joshua Hose. With three engrs ﬂn{- of the tools,

HENRY CAREY DAIRD & CO,,
AXDUSTRIAL PURLISIERS, DOOKARLLERS AND IMPORTHRS,
S10 Walnut Streot, Philadolphis.

OL X B NI
COMPOUND
A SUBSTITUTE FOR OIL.

FOQR LUBRICATING
MACHINERY.

Will save 80 per cent.  OLIENE COMPOUND
P 1S Gold St.. New \'or\

Danbury Drill Chueks,

New—1876—Pattern.

12 GREATLY IMPROVED—ALL, CAST STEEL, _a3

PRICE REDUCED TO $8.,00.
$01d by all dealers in Mechanic's Tools.

THE HULL & BELDEN CO,, MAXUFAOTURERS,
Danbury, Conn.

The Toll-Gate! hifu!Siir 56 st
TION CLUTCHES
U,mdu eLEVATORS.

which are easily made, and completa ical directions
for working, Including Hardenibg a Tmpcnng Price
10 conts, Contalned In SCIENTIFIC AMERICAN SUFPLE-
MENT No, 2. To be had st this ofice and at all News
Btores throughoot the country.

SPFARE THE CROTON & SAVE THE COST.

Driven or Tube Wells

furnished to large consumers of Croton and Ridgew
Water. WM, D.ANDREWS & BHO,, (14 WaterSt, N, Y
whocontrol the patent for Green's Ameriean Driven Wall.

Boult’s Patent

a2y

VOLNEY W.MASON & CO.PROV.R.| Roverse Motlon
Panell Variet
At Centennial Bxhlblmm. Huhiner, Hall, D, 9, @ mon'idln:g’ ‘
Also atentrance to Pump A Dovetalling
ATER SUPPLY FOR TOWNS AND VIL- L
LAGES. By Clarence Delafield, C.E. A concise any design or
lnd valuablo Report, showing tho Costand Merits of the style of mouid In k
! ous Systems—Discussion of the Holly System, Its Hd w h
4 Memun Defocts—The Reservolr System, with Pumps, with neatness {
Mnmue-—lmu!u Obtained and Iu:onom?’ and dispateh. s !
of U’n of Various Systems In Different Towns, wit \ S gret ¢
bl Bl by HTRCS A B R X s R S rol )
own Committeos to ju or cmacives as to the sys- ~ p cere
tem best sulted for thelr wants—The Host S 4 M 14 -
Water Sa .pl —Water- Bcuinx I(ock-c—Arlrll::"‘:\c:lli RELIEF PLATES IN HARD TYPE MET‘A'L 3 o-‘“:'r“

1 thelr feas "‘{ exullfnca. and cost of boring—lmpor- - Dovetalling with b
tange of ater—How Surface Water 15 Rendered For Printing thiek or thin 1
}gw;b—%l't"?: ‘Iv“lc‘;lmw‘l" llwm '.'llull ;,lmhu‘mn'ml:- 2 5 . ~ Pk sufs. Slmple,

, for , Including Iaying, all labor, materials, ll d f P t l Ill t t g urable, and Efficient,
, Jolnts, eto.—Est{ W A K
E&'- rjo': r;!l:s{(cor li"mg"l:ﬁfhu{f oOoPr :nldi cv:(l:r lll S 0 lc Orla' uS ra lons _ . E& Send for Pamphlet and
e AR R ey N e—— 1
. o 2O Ll . L} o I ‘owWe s.
all kinds of Vard ouiders
$50. 7w OLTTING oo-r(,l,n'rnxn— In Books, Newspapers, and Catalogues. Tade o oder, and’ warrsated
Foot Dril} ,‘;"l""'g“m.'j\"m‘," ({{,"c‘,',',‘,,'.',‘,’, 0. These plates are an excellent substitute for wood cuts, being used in precisely the 'g_‘&‘ MACHINERY
RON BRIDGE BUILDING—A o;nnplow tle.; same way, giving equally good results for much less money. = M&uleNCmTk. Mich.
soription, with dimensfons, working drawings, wn " VD
&mpcgme- of Girard A\'cnnu Bridge, Philadelphin, Pa, ELECTROTYPES AND STEREOTYPES ANY anx of ordinary intelligence can eamn s Hviog !
eega fuadmom of en‘ T_"cn cf?:‘"a‘a:m R.".l“ll:ffl:t are made from them in the usual manner ?y calmu-lnx !orgbe ghu(rllu; ! :ﬁg L!xp:lrxten« "‘
. n ned o8, 1, 2, an 8 . 4 DOL Decosmary—ide o requisite asin e~
AMERICA SUPPLR ENT, 10 cents percopy. To bs fal bast L Ind: Send fcul 1
had utths omice aad of sl bows aceais. We offer special advantages to o T e e o i
§=§-,ﬁ§é?5 Manufacturers and Inventors, ss Malc by one Agent In < dars. T new i
B E 2 cles. Samples free. Address, 1
E”gggg_i: as our mechanical work is of the best quality and rapidly executed. €. M. LININGTON, Chicago. ! :
258 E;ggg Our plates are used satisfactorily in the SCIENTIFIC AMERICAN and the SCI- LOSSOM ROCK, HARBOR OF SAN PRANCISCO. -g:
Sz <23 | ENTIFIC AMERICAN SUPPLEMENT, and by Manufacturers and Publishers in all [ XD ¥al Account of is Bemoral, Method and Cout. By L
L f
| 8% gf-’-:‘é parts of the conntry. &c. Presenting valuable information for engineers. i
;‘23-'?53 “COPY.” SUPPLEMENT, No- 5. To be had at this Oice 454 0f i
;tnESE‘:’ﬁ : . all News Deasers. !
-4 : r
' ;"_&.15,,5535 We work direct only from Prints or properly prepared Pen and Ink Drawings. R Buns WINT “
Send for Circular and Descriptive | Any other copy may be furnished, such as Photographs, Pencil Sketches, or the articles 0 e n i
Price List. themsolves, in which cases we have drawings made in the best manner by our own t SV R, IS 1
; “ummwum " SURF ACE FL ANERS 8135, Planers | 4 ht / Photo hs, taken in the oﬁin way itabl 2 thew B Sataed qub Sl abak “M’ |. 1 .go"'{‘:?‘ém ﬁ
Matchers, $350. 8. C, HILL®, 81 Courtland | 4r8ughtamen, gTAphS, ary way, are suitable, and they may be of | §5% oﬂﬂ J“M e cenis 8
strect. Xew York St i any size. We make the plates larger or smaller as desired. addis hw;‘:&?‘f’” (
GOLESTO ELAE#?CN%EUSS We are glad to have customers prepare their own Pen Drawings, and append one "l; Rmb—(! l\%’l’?bwrxmx 2 S omet ] i
02 N's or two Chater Co, Pa.
| R DIRECTIONS TO ARTISTS: P. BLAISDBLL & CO., e
2 1o evnter, adapts Iin all por
. r";,'_':,,:",',';(','l".!f,?'},;" The most important requisite in Drawings for our use is that every line shall be Worcester, Mass.. 4!',,
Loatines Just as_ o person etly Mack. Manufacturers of the Blatsdell Patent Upeight Drills and i
would with lho nn,. Witk [W"ff ¥ - : :
wecienly day and night, and et oS .-.l-. g D1 v:”‘ The paper or drawing board must be white and smooth. e oo i S
durabie and ches et mall,  Olrsulars Oy 4 i
!caL'!rr'o‘d et by auk 0 : "xm:’m"' Mich. For |‘in|»| w?rk ‘:n'i}nm aholuld ilp- m?de douhlln ﬂ;e scale of the plate desired. ?
ol vt dndil Stisimode Carefully observing these maln points, the artist has the utmost freedom in his choice
POTTER'S AMERICAN MONTHLY |, - ‘
styles of drawing,
50,000 IrLvsTeaTio; Best Family Magasine in the ? y - 1 K’ > 11 '
Country, st 81 for 1977, 5 "'l""r' m' :‘l.:n:’u: For further information and fine samples of our work, send stamp for current num-
Subseril .'_',:.""""'.‘).:;"'r‘r": Iitie Baryclopedin.quar- | ber of our Ilastrated Quarterly Circular e '
ers far :;v $3.000 Illuntlvlllu'nl- ;rn'(' *‘ o l"unnlll; Please say where you saw this Small T of all Kinds: also GEAR WHEEL
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