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A STEAM NAVVY.

The handwork of the ‘“navvy” or navigator has of late
years been superseded in many ways; and the invention
illustrated herewith will further economize manual labor, as
it excavates its own pathway through hills, and fills wagons
with the removed earth or stone. Lines of rails are arranged
for the wagons so that there is always a train of empty
wagons standing on a central road behind the navvy, whence
they are drawn over ashort jump road into position on the
side roads for filling, while the filled wagons run back from
the machine on the side roads. The navvy illustrated is
capable of excavating and filling into wagons at the rate of
60 cubic yards per hour, two men and one boy being required
to work it.

This machine is constructed mainly of wrought iron, so
as to withstand the heavy work that it has to encounter.
The mode of working it may be briefly described as follows:
The engine driver, who has the control of all the moving
parts, is directed by the man who has charge of the scoop,
and who stands on the circular platform at foot of the jib
in front of the machine. When the jib is swung to the
position required, the scoop is lowered till the mouth of it
rests upon the ground. The man on the circular platform,
by means of a foot brake and gear, holds the scoop in that
position, so fixing the length of the scoop handle from a
pivot or point on thejib. The scoop is now drawn forward
by means of a chain and winding drum, thereby cutting all
before it, according to the radius described by the length of
the scoop handle. As soon as the scoop i3 filled, the man
who has charge of it eases the foot brake, allowing it to
come out of its cut. Whenliftedhighenough, the jibis then
swung round until the scoop is brought over the wagon to be
filled; the attendant now by means of a trigger line draws
the spring catch bolt, allowing the hinged bottom to drop
down, discharging its contents into the wagon. The jib is
then swung round again, the scoop lowered, and the opera-
tion repeated.

After the machine has excavated all that is within its

reach, the anchor screws are slackened off, extra sleepers
with a short length of rails are then laid down in front of
it, and by means of the propelling gear it is moved for-
ward the required distance. The anchor screws are then
screwed down in order to prevent the machine from slip-
ping back when at work.

We are indebted to Engineering for the engraving and
description of this machine, which is the joint invention of
Messrs. Dunbar and Ruston.
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Detection of Adulteration in Butter.

Artificial butter seems at present to be attracting even
more attention in Europe than here. R. Godeffroy, of
Vienna, after describing its manufacture, remarks that arti-
ficial butter has a pale yellow, perfectly homogeneous ap-
pearance, does not taste the least bit like tallow or otherwise
disagreeably, and melts in the mouth just like real butter.
It differs from the latter in lacking the flavor characteristic
of the real butter, by its lower melting point, by its smaller
percentage of water, and by having a smaller amount of
caseous matter, insoluble in ether.

According to Boussingault, rightly made, well washed, and
well dried artificial butter contains 13 to 14 per cent of water,
while the ordinary market butter of Paris contains from 18
to 24 per cent of water. Moser found only 6°4 per cent of
water in artificial butter; but in the market butter of Vienna
he found from 14°9 to 20°1 per cent of water.

In pure butter Boussingault found 8-13 per cent of caseous
matter, insoluble in ether, and in artificial butter only 1-2
per cent. Moser found that artificial butter melts at 28° C.
(82° Fah.), while genuine butter melts at33° to 36° C. (92° to
96° Fah.). He believed that the melting point furnished a
quick and easy method of distinguishing the artificial from
the genuine. For this purpose it does indeed offer a certain
and not-to-be-despised means of distinction; but it fails to
detect the mixture of the two. For the latter purpose, no
certain and easy method has yet been found. Angell and

Gatehouse have indeed described certain methods of doing

this; but they are in part roundabout and circumstantial, in
part insufficient. 0. Kunstmann recommends that the butter
be drawn up by a piece of wick } inch wide, and lighted;
after burning 1 or 2 minutes, let the flame be blown out, and
the odor of the smoke and vapor ascending from the wick
noted. Itis easy to tell by the odor whether the butter is
pure or adulterated; but the odor of the vapor is less intense
when the butter is adulterated with lard than when tallow
has been employed as the adulterant. Dr. O. Bach gives a
simple method of butter analysis based on some of the above
properties. The only apparatus required are a thermometer
and atest tube. In the latter is placed 3 volumes of ether
and 1 volume alcohol of 95°. About 15 grains of butter are
put into 20 times this quantity of the alcohol and ether mix-
ture, and the test tube placed in water heated to 20° C. (68°
Fah.). If the room is heated to this temperature, the warm
water is of course unnecessary. At this temperature pure
butter is completely dissolved; the salt remains and settles,
and its quantity can be estimated from its bulk. The small
amount of caseine which is present in pure butter is mostly
attached to the sides of the tube; all else is in solution. Butter
adulterated with lard, beef tallow, or mutton tallow leaves
the latter undissolved at the above temperature; and if the
quantity exceeds 10 per cent it is easily recognized. If the
butter in question contains less of the foreign fats, it is only
necessary to cool the test tube in a stream of water without
permitting any water to enter the tube, when the liquid will
become turbid from precipitation of the fat. A solution of
pure butter can be cooled without getting cloudy. This
method is so simple that persons who are not chemists may
employ it.

ArTIFICcIAL flowers called barometers are being now ex-
hibited in a number of Parisian opticians’ shops. They are
colored with a material composed of chloride of cobalt.
When exposed to sun and dry air the leaves become deep
blue; when the air is saturated with moisture they become
pinky. All theintermediate shades are easily observed.

DUNBAR & RUSTON'S STEAM NAVVY.
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THE LIMITS AND POWERS OF VISION.

Delicacy of vision is due to two causes: sensitiveness of
the retina, which allows of the perception of minute differ-
ences of light, or, in other words, of the clear definition of
objects illuminated very slightly more or less than the back-
ground against which they appear; and the perfection of
the different portions of the eye itself, which admits of the
perception of very small objects, or of separating those
nearly approximated without the images becoming confused
through irradiation. Dr. Carpenter states that the smallest
particle of a white substance distinguishable by the naked

white ground, is about 3y inch square. ‘It is possible by
the closest attention,” he continues, ‘“ and by the most favor-
able direction of light, to recognize particles that are only
{ L5 inch square, but without sharpness and certainty. But
particles which strongly reflect light may be distinctly seen
when not half the size of the least of the foregoing. Thus,
gold dust of the fineness of ;% inch may be discerned
 with the naked eye in common daylight. When particles
that cannot be distinguished by themselves with the naked
eye are placed in a row, they become visible, and hence the
delicacy of vision is greater for lines than for single parti-
cles. Thus, opaque threads of more than g4 inch across,
or about half the diameter of the silkworm’s fiber, may be
discerned by the naked eye when they are held towards the
lighi.”

Professor Mayer, in the first of his admirable papers on
the ‘¢ Minute Measurements of Modern Science,” now ap-
pearing in the SCIENTIFIC AMERICAN SUPPLEMENT, states
that by actual experiment he has determined the limit of
visibility of the minute to be exemplified by a disk 535 inch
/in diameter and a line about gy inch in breadth. The
same authority has found from several measures that a line
1dsp inch in breadth is obtained by drawing the finest line
possible on Bristol board with a sharply pointed HH H
pencil.

In general, in order to distinguish clearly a dark object
on a light ground, or the reverse, it is necessary that the
object subtend an angle of at least one minute. But this
again is dependent upon aceidental and often personal con-
ditions. Gassendi, the astronomer, was unable to perceive
with the naked eye (protected only by smoked glass) solar
spots subtending angles of 80 seconds; while other astrono-
mers have, by practice, acquired the power of distinguishing
spots of 50 seconds in diameter.

On a clear moonle3s night, every one possessing average
powers of sight is capable of discerning starsof the sixth
magnitude. There are, therefore, at any time two thousand
stars visible above the horizon, or about four thousand over
the entire heavens. But under very favorable circum-
stances and in the absence of all other light (reflection of
terrestrial lights, zodiacal light, twilight, etc.), when the
atmosphere, cleansed by recent rain, is very moist and the
stars seem exceptionally brilliant, heavenly bodies between
the sixth and seventh magnitude are also discernible by the
naked eye. The contrast due to the apparent extinction and
apparition of the smallest stars,a phenomenon due to their
twinkling, allows of their being momentarily perceived,
especially by the parts of the retina a little to one side of
the direct point of formation of the image, as these parts
are usually more sensitive on account of their not being nor-
mally used for visual purposes. Under these conditions,
persons whose sight has become acute through repeated ob-
servations are able to see, in the entire heavens, some eleven
thousand stars, this aggregate having been determined by
the astronomers Heis, at Munster, and Gould, at Cordova.

It is ordinarily possible to see six stars in the Pleiades;
some people can distinguish seven. Heis has counted ten,
Denning at Bristol saw thirteen, and Moestlin, Kepler’s pre-
ceptor, saw fourteen. Mr. Heis possesses both the qualities
of delicate vision above noted in a remarkable degree. In
full sunlight he has perceived Venus,‘J upiter, and Mercury;
and at night, when the moon was absent, he saw Vesta and
Uranus, with the unassisted eye. So clear is his sight that
he is at all times able to separate the two neighboring stars
of # of the Great Bear, and alsothose relatively distant 6’ 30"
known as ain Capricornus. When the sky is very clear, he
has resolved w of the Scorpion, & of the Lyre, and & of the
same constellation, of which the stars are distant but 3" 27",

There are, however, well known cases of even more won-
derful feats of vision. The difficulty of perceiving the satel-
lites of Jupiter is enormous because of the great brilliancy
of the planet and the nearness of the satellites. The first of
the latter is distant but two and a quarter minutes, and the
fourth nine minutes and three quarters. They vary in bril-
liancy from seventh magnitude downward, so that in any
event they are radically invisible to the average naked eye.
The third satellite is the largest and brichtest, and hence
this one is most frequently seen, although Heis, with all his
wonderful powers, has never accomplished its perception.
Jacob, however, saw it at Madras, and Buffham and Mason
in England. Boyd saw both the second and third satellites
separate and distinct in 1860, and Denning perceived the
third and fourth, in 1874, by masking the bright face of the
planet. Schoen, a tailor of Breslau, perceived the first and
third satellites at the time of their greatestelongation. These
are the most difficult to separate, owing to their proximity
to Jupiter.

Probably the most difficult feat of all recorded done by
human sight is the perceiving of the crescent of Venus. This
has been done but three times, once by Stoddard, a mission-

ary on the high table lands of Persia, once by Theodore
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eye upon a black ground, or of a black substance upon a '

Parker when a child in Chili, and once by Abbé André, in
1868, in France. The Abbé saw the crescent when it sub-
tended an angle of but fifty seconds.
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TRANCE.

‘Whether his particular theories and opinions do or do not
hold strictly correct when gauged by more extended future
investigation, Dr. George M. Beard, of this city, is doing
capital work in directing the light of purely scientific in-
quiry upon that host of psychological delusions, which oc-
cupy a vaguely defined suppositious borderland of science.
It is hard nowadays for any thinking person to view with
equanimity the miserable deceptions which are imposed, not
upon the obviously ignorant, but apparently upon the most
enlightened portion of the community. College professors,
to whom we look for the careful training of young minds,
have lent themselves to the serious consideration of the ab-
surd performances of a self-styled mind reader. A person of
morbid intellect was recently enabled in this city to inflict a
room full of sensible people with a lecture replete with the
profoundest nonsense, through the wholesale publication of
an invitation apparently signed by some of our foremost
citizens. Blue glass panes, dotting the windows of scores
of the finest mansions, attest the fact that a popular delu-
sion is by no means confined to the presumably educated.
‘“The outcome of two thousand years of human learning
since the foundation of the science of logic by Aristotle,” says
Dr. Beard, ¢ is that the Encyclopedia Britannica, in its latest
edition, regards it as an open question whether ghosts ap-
pear.” In short, even if the majority of people do not ab-
solutely acquiesce in a modern form of superstition or delu-
sion, they declare with Emerson that all these claims are
mysteries of which a wise man would prefer to be ignorant.
Credulity, then, on one hand, ignorance on the other,
whether self-imposed or not: these are the mental states,
which generate a third, wherein a reasoning being bids fare-
well to his reason, wherein a logical mind becomesillogical,
and doubt, surmise, and deception reign unchecked.

Dr. Beard has made an especial study of the symptoms
connected with the nervous system, whereon are based the
superstitions known as mesmerism, animal magnetism, hyp-
notism, etc. As the result of his investigations, he pro-
pounds the theory that ¢ trance is a functional disease of the
nervous system, in which the cerebral activity is concen-
trated in some limited region of the brain, with suspension
of the activity of the rest of the brain and consequent loss
of volition.” From this hypothesis, he deduces explana-
tions of all the various phenomena which have been as-
cribed to the causes above detailed. For the sake of conve-
nience, trance is divided into four varieties: the spontaneous,
the self-induced, the emotional, and the intellectual trar.ce.
A typical form of the first is natural somnambulism or
sleep-walking, in which, ‘‘the cerebral equilibrium being
spontaneously disturbed through the subjective action of
dreams, the subject, under the dominion of a restricted re-
gion of the brain, the activity of the rest of the brain being
suspended, runs and walks about like an autematon. Under
self-induced trance are comprised those cases where the sub-
ject can bring himself into this state at will, either suddenly
or gradually. This can be accomplished by low living, ap-
proaching nearly to starvation. Emotional trance, which in-
cludes by far the larger number of cases, may be induced by
fear, reverence,wonder, or expectation, exerted to sucha de-
gree that the activity of the brain is suspended, while these
emotions are abnormally active, and consequently the will
loses control and the subject acts automatically in response
to external or internal suggestion, doing the very things he
wishes to avoid doing, and being unable to do what he de-
sires. It is of no consequence in what manner this trance
isproduced; it is purely subjective, and depends wholly
upon the emotions of the subject. The mesmeric operator
or medium has really nothing to do with the physical effect
produced; it is only necessary that the subject believe in
him. To intellectual trance belong the extreme cases of ab-
sent-mindedness. A large portion of the brain is active,
and, until aroused, is insensible to surroundings and re-
sponds automatically to external suggestions or influences.

We cannot here follow Dr. Beard in detail through all
the phenomena of trance to which he shows that his theory
can be fitted. Some of his explanations are exceedingly in-
genious, and merit study; and the simple simile, which he
offers to realize his distinction between sleep, trance,
death, and normal waking state, is quite happy. ¢ When all
the burners of a chandelier are fully lighted,” he says, ‘* that
is the normal waking state; when all of the burners are
turned down low but not turned out entirely, that is ordi-
nary sleep; if I turn out entirely all the burners except one,
and that one, as often happens, flames all the more brightly
from increased pressure, that is trance; if all the burners are
turned out entirely and permanently, that is death.”

The application of the hypothesis to the singular phenom-
enon of double life—cases of which we have repeatedly
noted—is perhaps the most interesting. In trance there is
probably always consciousness at the time; but it is not al-
ways or usually remembered consciousness. On awaking,
the dreams fade; but on resuming the trance state, the ex-
alted functional activity of the region of the brain in which
the cerebral force is concentrated is able to bring back these
impressions of the previous attack of trance, forgotten dur-
ing the intervening normal state. Thus the subject carries
on an independent trance life. ~ On returning to the normal
state, the cerebral force, being again diffused, is insufficient
to enable the subject to recall trance experience, but quite
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sufficient to enable him to recollect his normal feelings.
Thus he leads two independent lives.

The direct consequence of Dr. Beard’s theory is that it
tends to reduce all such delusions as clairvoyance, spiritual-
ism, etc., to one common basis of scientific hypothesis; but
the indirect consequence seems to us to be fraught with
much graver interest to society. The only deduction to be
drawn is that there is more evidence of the irresponsibility
of humanity, further proof of another state when man may
be but an automaton. Last week we brought forward com-
petent medical evidence to prove that a drunken man is as
irresponsible as a lunatic. Here again is expert testimony to
the effect that, under a host of other conditions, a person may
become unaware of his own acts. If fear and excitement
are powerful exciting causes for trance, and the person in
the trance or near the trance state receives erroneousimpres-
sions, wherein is the value of evidences by eye-witnesses of
crimes committed under circumstances of great fear or ex-
citement? Testimony as to sudden accidents might be sim-
ilarly viewed with doubt; yet on the other hand, if we admit
irresponsibility in the entranced person, how are we to guard
ourselves against deception? for, as Dr. Beard says, ‘‘noth-
ing is easier to counterfeit, after slight practice, than the
early physical symptoms of trance.” We cannot but agree
with our author in the view that the day for the examina-
tion of thissubject by the average individual has gone by,
and that the only reliable informant is the medical expert.
‘We do not send committees of lawyers and clergymen to ex-
amine peculiarities in construction of buildings; how much
less logical is it to ask them to comprehend the hidden phe-
nomena of brain construction? We need something more
than a report of what trustworthy men think they see; and
that something is the testimony of experts who look to
causes and not to mere visible effects.

St ———— —
THE BANIAN TREE.

Of the remarkable phases of vegetable growth, that of the
banian tree is certainly the most astonishing. We have
more than one running plant, which, like the wild straw-
berry, spreads around a central stem by dipping into earth
its distant branches, and thus establishing subsidiary centers;
and in the mangrove of our southern shores we may see a
tree, of considerable height, dropping from clevated limbs a
number of whip-like roots which penetrate the ground,
often through a foot or more of water; then, reversing their
circulation, they become true stems, capable of maintaining
themselves when separated from the parent stock. But,
even with these illusirations before us, it is hard to realize
the appearance and life conditions of a wide-spreading com-
munal forest, the connected outgrowth of a single tree.

The anomalous physiology of a mangrove or banian root
stem we have never seen described. How is it that its
character is so completely reversed? At first its growth is
downward, by a true root-like increase of cell structure at
its free end. It remains perfectly cylindrical throughout,
without the slightest variation in diameter, until it branches
in the ground. Up to this point its circulation is down-
ward from the parent stem: but now all is changed. Tt
ceases to be a root, and becomes a stem, growing and sup-
plying its branches with sap like a tree trunk of ordinary
growth.

The banian adds another strange peculiarity, namely, that
it rarely sprouts from the ground, the crown of a palm being
usually its starting place. The banian seed is dropped by
some bird into the frond, or upper cluster of lcaves of the
palm, and, sprouting there takes root within the palm: this
commonly when the palm is in its infancy. The palm grows
upward, an unbranching column. The banian spreads out-
ward and begins to send its root stalks downward from its
branches; not diverted twigs, but special growths, true
aerial roots. With this exception, Milton only describes
without exaggeration, when he writes of this tree as

“ Branching so broad along that in the ground
Thebendingtwigs take root, and daughters grow
About the mother tree, a pillared shade
High over-arched, with echoing walks between.”

Meantime the palm is pushing upward, embraced by the
descending banian shoots, which become so interlaced in
course of time that the trunk of the palm is wholly concealed.
At this stage appearance flatly contradicts reality; the palm
seems to be growing from the heart of the banian, asthough
a date seed had taken root in the banian top. Possibly the
curious Hindoo custom of marrying trees of different species
had its origin in, or was suggested by, these natural unions.

The banian (ficus Indica) is one of the great natural family
the urticacew, to which our familiar stinging nettle also be-
longs. It bears a small red fig or berry, which in times of
famine has afforded food for thousands. An instance of
the vast extent of country which may be covered by a single-
tree banian grove is furnished by the island of Nerbudda,
which is entirely covered by one tree. A considerable por-
tion of the island and the grove growing upon it has been
washed away by river floods during recent years; but enough
remains to make one of the noblest groves in the world.
The natives boast that it once afforded shelter for a troop of
10,000 horses. Another extensive banian forest—all parts
of one tree—occurs in the district of Beerbhoom, in Bengal.
It covers ‘“an immense extent of country,” and overshadows
more than four hundred temples.

The bride of the banian, in the ceremony above alluded to,
usually the sacred peepul, or bo-tree (ficus religiosa). It is
one of the latter that inspires such widespread reverence
among Thibetian and other Buddhists, from the circumstance
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that its leaves bear well marked characters in their sacred
language. That these characters are not the work of the
priests who have charge of the tree seems to be well estab-
lished. A couple of French missionaries who were per-
mitted to examine the tree report their inability to discover
the least sign of art in these mysterious—and to the Buddhists
miraculous—markings.  ““We examined,” they write,
“ everything with the closest attention, in order to detect
some trace of trickery, but we could discern nothing of the
sort; and the perspiration absolutely trickled down our faces
under the influence of the sensations which this most amaz-
ing spectacle created.”

The mental attitude of these perspiring missionaries, when
brought face to face with an alleged miracle that bore no
evidence of trickery, is instructive. That the markings
could be natural seems not to have occurred to them. Dr.
Hooker, from his familiarity with Nature in India, was able
to explain the miracle offhand with the single word ¢ in-
sects 1”

— O ———————
VOLPICELLI’S NEW THEORY OF ELECTRO-STATIC
INDUCTION,

An insulated conductor charged with either kind of elec-
tricity acts on bodies in a natural state placed near it in a
manner analogous to that of the action of a magnet on soft
iron, that is, it decomposes the neutral fluid, attracting the
opposite and repelling the like kind of electricity. The ac-
tion thus exerted is said to take place by influence or induc-
tion. The usual apparatus for demonstrating this hypothe-
sis isabrass eylinder placed on an insulated support and pro-
vided at its extremities, or at various points along its length,
with pith balls suspended by linen threads. If this arrange-
ment be placed near an insulated conductor charged with
cither kind of electricity, the natural fluid of the cylinder is
supposed to be decomposed, and free electricity is developed
at each end, when both pith balls there located will diverge.
The electricity of opposite character to that of the conduc-
tor goes to the end of the cylinder nearest that conductor,
while electricity of the same kind as the conductor secks
the further extremity. There is a point on the cylinder
where no divergence of the pith balls occurs, and this is
termed the neutral point.

This hypothesis was, some thirty years ago, attacked by
Melloni, who asserted that the imaginary electric fluid was
not separated into its positive and negative components, but
that both of the latter existed all over the cylinder, although,
in point of quantity, there was more negative fluid on the end
nearest the positive conductor and more positive fluid on the
opposite extremity. The difference between Melloni’s theory
and that first noted will be clear from the annexed engrav-
ings. If the inducing source, ¢, Fig. 1, is positively electri-

Fig. 1.
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fied, all the negative fluid of the cylinder, A B, according
to the old hypothesis, goes to @ m b, and all the positive fluid
toa nb, @ b being the neutral point.  Melloni’s idea is ex-
emplitied in Fig. 2, where both kinds of eclectricity exist in
some degree over the entire cylinder. Melloni had scarcely
more than reached a definite conclusion on this subject when

Fig. 2.

he died; but his work was taken up by M. Volpicelli, who
for some twenty years has pursued the necessary investiga-
tions, and has recently announced conclusions confirming
those of their original enunciator.

M. Volpicelli’s apparatus consists of a large glass tube, 70
inches long, terminated by metallic armatures, and contain-

ing a dry pile composed of 24,000 disks closely packed to-
gether and covered with a layer of copper on one face and
of peroxide of manganese on the other (Fig. 8). This bat
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tery works uniformly for several months, and is a constant
source of electricity. The body on which the induced elec-
tricity is developed is an ordinary glass cylinder, perfectly
isolated by threads of raw silk, by which it is suspended in
the crotches of a support (Fig. 4). The electricity rendered
free by induction is taken on the cylinder by means of a little
proof plane, which merits aspecial description; for the suc-
cess of the experiments is largely dependent upon the excel-
lence of the instruments used and the care with which all
possible causes of error are avoided. The plane is com-
posed of two small disks of copper, 0-35 inch in diameter,
scparated by a thin layer of insulating varnish. One of these
disks is in communication with the soil by means of a me-
tallic rod which is held in the hand. The other disk is fixed
to a metallic rod terminating in an ivory ball, which slides
freely in an opening situated in the middle of the first disk
and in an eyelet carried by an annexed arm. In order to use
the device, the two disks are brought into contact, and the
movable dick is placed on the cylinder. The free electricity
on the surface of the latter condenses on the disk, and
may be transported to a distance, as, for example, upon the
exterior armature of an electroscope, situated far enough
away from the dry pile not to be influenced by it. M. Vol-
picelli also uses a proof plane consisting simply of a pin
head. A portion of the end of the pin is cut off, and the
rest inserted ina knob of sealing wax at the end of a metal
handle. A Bohnenberger electroscope, containing improve-
ments devised by M. Volpicelli, is also used. The two
plates, towards which the gold leaves, D, are attracted when
the exterior armature, A, is electrified, are supported by two
' glass columns containing dry pilcs analagous to those of the
large inducing cylinder (Fig. 5). This electroscope has

Fig. 5.

great sensibility. It might be termed a kind of electrical
microscope.

In order tomake the experiments, the insulated cylinder
is properly placed in view by the clectric source. It becomes
electrified by induction. The free electricity on the cylin-
der is collected by the proof plane; and with the charge
plane the electroscope is touched. The following phenom-
ena then appear:

1. The free electricity found on the portion of the cylinder
nearest the clectric source is of the same character as that of
the latter. This is diametrically opposite, of course, to
the assertion of the old theory. The experiment may be re-
peated five or six times successively.

2. If the cylinder be placed in communication with the
soil, so that the free electricity is allowed to escape, and the
experiment with the proof plane be again tried, no sign of
electricity is manifest.

3. If the cylinder be moved away from the clectric source,
so that the influence of the latter is diminished, and the
proof plane be applied, the electroscope to which the latter
is touched indicates an electricity of opposite character to
that of the inducing body.

M. Volpicelli sums up the result of his investigations as
| follows: ‘“ Upon an insulated conductor submitted to the in-
I fluence of an electrified body, clectricity of opposite name
| possesses no potential. It is found in greatest quantity at
the end of the conductor nearest the clectrified body, and di-
minishes towards the opposite end. Electricity of the same
name as that of the electrified body is found at all points on
the insulated conductor, the end nearest the electrified
source not excepted. It increases as it approaches the other
extremity, and is always free.” We extract our engravings
from La Nature.
—_— et ——
A New Projectile,

Mr. W. H. Lewis, a Welsh gentleman, of Hafod, near
Swansea, has invented a new engine of warfare, which will
be likely to attract considerable attention. It consists of a
cannon, so arranged as to discharge a sharp sword-blade
crosswise in the direction of the enemy, the knife or cutter
being so poised in its career through the air as to cover the
whole space in a longitudinal direction described by the
bladeitself. An 8-inch ball would carry asword 14 feet in
length 600 yards, literally mowing down every human ob-
stacle in its path.
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MANUFACTURE OF THE HARVEY TORPEDO.

The Royal Arsenal at Woolwich, England, in which ten
thousand hands are employed by Her Majesty’s Government
to fabricate the artillery and ammunition for land and sea
service, has lately been producing different kinds of torpe-
does, among them the Harvey torpedo, the manufacture
of which is shown in a series of engravings presented this
week, which we select from the Illustrated London News. It
might be used with good effect, during the chase of one ves-
sel by another of superior force, to give the former a chance
of destroying its pursuer. The torpedo is encased in a
wooden chest, which is buoyant, and can be set afloat by
lowering it from the ship’s deck with a windlass; after
which, by the aid of a rope and one or two cork buoys, if
required, it can be placed so as to drift or keep in the posi-
tion for coming into contact with the enemy’s ship. There
is a lever projecting from the top of the chest at one end,
which will descend immediately on being struck or pressed
by the hull of the vessel to be destroyed; this lever sets in
motion, at once, the mechanical apparatus attached to the
percussion bolt, which is charged with detonating powder.
The torpedo charge of gunpowder is thereby ignited, and it
is highly probable that a large hole will be made in the ship’s
side or bottom, causing her to sink without any more
trouble. Our illustrations show only the processes which
may be witnessed by ordinary visitors to the Royal Arsenal.
The interior construction of the torpedo, and the machinery
connected with its percussion bolt, are not revealed to public
inspection. Workmen are seen engaged in making the outer
case and its fittings, the metal cylinder of the percussion
bolt, and the cork buoys to serve in the practical application

of this maritime weapon. The last-mentioned operation is
also illustrated by one of our engravings. The torpedo in
question was invented by Commander Harvey, R.N.

Testing Beer for Starch Sugar.

It is sometimes desirable to ascertain whether to a given
sample of beer there has been added, for the purpose cf econ-
omizing the malt, a substance variously known as artificial
grape sugar, starch sugar, or potato sugar, etc., which is
made from potato starch. Some time since, Béchamp made
the discovery that this starch sugar contained a peculiar sub-
stance, intermediate between real sugar and dextrin, to which
he gave the name ‘“‘amylin.” Like real grape sugar, it turns
the ray of polarized light to the right; but unlike it, it is in-
capable of fermentation.

Eugen Dietrich has recently made the discovery that
amylin is a crystalloid, and therefore able to pass, when in
solution, through a dialyser made of parchment. This
furnishes a ready method of separating it from dextrin,
which is a colloid and unable to pass through the dialyser,
The method of analysis as applied to beer is as follows:

One liter (¢ quart) of beer was subjected to dialysis for
four days, water being frequently added. The dialysed
liquid was evaporated to one quart, decolorized with animal
charcoal, and filtered. Washed yeast was added to the fil-
trate, which was quietly left to itself at a temperature of 68°
Fah.;, and in two days no further evolution of carbonic acid
wag perceptible. To make certain that all the sugar had
been removed, fresh yeast was again added, left two days
more, and the liquid filtered and polarized. =~ According to
Neubauer’s experiments, commercial starch sugar contains

20per centof thisnon-fermentable substance. Hence wemay

conclude that the quantity of amylin found, when multiplied

by 5, will give approximately the quantity of starch sugar

employed. But 1 Ib. of this sugar will replace on an average

214 1bs. of malt, thus indicating the amount of malt saved.
—_—— 4 —

Dyeing Cloth Black,

We dissolve for 50 1bs. of cloth, 2 Ibs. of bichromate of
potash; 11 1bs. cream of tartar, and 8 1bs. of sulphuric acid
in river water; we heat to a boil, and introduce the wool,
which is let stop for one hour. The dye beck is composed
of 35 1bs. of logwood, 2 1bs. of peach wood, 1 1b. of fustic;
these woods are inclosed in sacks, and kept for 2 hours, be-
fore dyeing, in the necessary quantity of boiling water.
The dye beck receives besides 2 1bs. of sulphate of indigo,
and 1} Ibs. of sulphuric acid. We put the wool in this beck,
which is raised afterwards to a boil for 14 hours, washed and
dried.— Vict. Preston, in Dingler’s Journal.

— st tr——
Without a Rival.

““The SCIENTIFIC AMERICAN, published by Mu~x~ & Co.,
New York city, is without a rival as a scientific paper, and
to the mechanic is simply invaluable, Wehonestly believe
any mechanic would derive information from a year’s read-
ing of the ScIENTIFIC AMERICAN which any amount of
money could not buy elsewhere. Some of our enterprising
citizen mechanics, we hope, will try the experiment of read-
ing this really valuable and practical journal one year. We
know,” saysthe Glasgow (Ky.) Weekly Times, ‘they would
never give it up.”

HARVEY TORPEDO ARRANGED FOR ACTION.
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TORPEDO MANUFACTURE AT WOOLWICH, ENGLAND.
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IMPROVED PAPER-PULP ENGINE,

The new feature in the engine illustrated herewith con-
sists in the female cone, provided with groups of radial
knives and guide cavities in the spaces between said groups
of knives.

Upon the bottom of the case, A, is formed a hollow col-
umn, B, toreceive and serve as a bearing for the vertical
shaft, C, and which rises a little above the top of the case,
A, to prevent the pulp from coming in contact with the
shaft, C, and clogging and wearing it. To the shaft, C,
above the top of the hollow
column, B, is attached the
hub of an inverted frus-
tum of a cone, D. The
lower part of the hub of
the cone, D, is recessed to
receive the upper end of
the hollow column, B, so
that the face of the male
cone, D, may coincide with
the face of the female
cone, E.

To the face of the cone,
D, are attached radial
knives, not shown in the
drawings. To the face of
the cone, E, are attached
knives, G, which are ar-
ranged in groups, and are
made with an angle or
curve, as shown in Fig. 1,
to prevent them from in-
terlocking with the knives
of the cone, D. In the
face of the cone, E, be-
tween the groups of
knives, G, are formed two concavities, H I. The con-
cavity, H, leads up from the lower edge of the cone, E,
to the front of the group of knives, to serve as a spout to
conduct the pulp to said knives; and the concavity, I, leads
from the rear of the group of knives, G, to the upper edge
of the cone, E, to serve as a spout to conduct the pulp from
the knives to the upper edge of the cone, E, so that it may
pass freely back into the ‘case or tank, A. To the lower edge
of the cone, E, is attached the upper edge of a tube, J, which
extends down nearly to the bottom of the case, A. Withthis
construction, the centrifugal force engendered by the
revolution of the cone, D, causes the pulp to pass up
between the cones, D E, flow over the upper edge of
the cone, E, and flow back into the tank, A, the
pulp from the lower part of the said tank passing
into the tube, J, and up between the cones, D E, so
as to establish a circulation, and insure all the pulp
being properly acted upon. This invention was
patented through the Scientific American Patent
Agency, April 17, 1877, by Mr. J. S. Warren, of
Cumberland Mills, Westbrook, Me.

PNEUMATIC ELEVATION IN MINES.

M. Blanchet has recently constructed. at Epinac,
France, an atmospheric elevator which appears to
be an important improvement in means of lifting the
products of mines to the surface. The shaft of the
mine is lined with an iron tube of about 1,920 feet
in length, through which a load of 22,000 1bs. can be
lifted. A vacuum is produced above the piston
which supports the cage, which is thus carried up
the tube by the normal atmospheric pressure acting
from below. After the load is removed, the piston
is allowed to descend slowly by its own gravity,
sufficient air being admitted above it. Compressed
airis not used to force the piston upward, on ac-
count of the heat necessarily developed by its com-
pression being objectionable; and further, because
pressure from within the tube tends to open any lit-
tle fissures which may exist, whileon the other hand
pressure from without (which obtains when there is
a vacuum within) serves to close them.

The charge to be elevated by M. Blanchet’s appa-
ratus is, as above stated, 22,000 1bs., and the piston
has a diameter of 51 feet. The weight is therefore
about 72 1bs. per square inch, so that but a partial
vacuum isrequired above the piston. A manometer
placed on the upper part of the tube indicates the
condition of affairs within the shaft very clearly. In
case the piston, in rising, encounters inequalities in
the tube, so that its movement is stopped or delayed,
the air pump, continuing its work, increases the
vacuum, and allows a greater degree of atmospheric
pressure to be exerted to push the piston past the
obstacle. This changein the interior atmosphere is
of course instantly shown by the manometer needle.
‘The annexed engraving clearly exhibits the arrange-
ment. At A are the various headings and galleries,
which meet the shaft, and from which the filled re-
ceptacles are placed in the cage. At Bare the open-
ings above for removing the load. The doors at
these upper apertures are kept closed during the as-
cension of the cage, and are not opened until the
latter reaches the end of its upward journey. It

apart a distance of about 10°5 feet, this being the height of
three tiers of receptacles. Hence, after the cage has reached
the summit, but three filled buckets or cars can be removed
at a time, and three successive lowerings are necessary to
bring the whole nine before the openings. The reception is
accomplished as follows: The operator permits the cage to
rise above the doors, and then closes the tube beneath them
by a horizontal trap. The cage is thus prevented from fall-
ing, in case of any inopportune admission of air or accident

to the machinery. Communication between the tube and the

be looked to: although this is naturally so delicate that it is
perfectly easy to stop and hold the cage anywhere in the
tube without having recourse to the wedges. When the
three filled receptacles above noted are removed, the operator
withdraws the wedges, and permits the cage to sink until
the second and then the third tier of receptacles comes in
place. Then the trap is opened, and the cage without its
load, now weighing some 11,000 1bs., is allowed to sink to the
bottom of the tube. Just before it reaches this point, the

airescape is cut off, so that the piston cushions on the slightly
compressed air before it.
The nine empty recepta-
cles are then removed in
the manner already de-
scribed, three at a time.
M. Blanchet proposes
soon to construct a second
atmospheric tube, as
shown in our illustration.
The two cages will then
travel in relatively oppo-
site directions, and the
work of the air pump will

be diminished, the weight
of one cage counterbalan-
cing that of the other. The
shaftis divided into two
equal portions by a parti-

tion, one tube being in each

compartment, while, in a
third, an ordinary rope
hoisting system may be
arranged to serve as an

WARREN'S PAPER-PULP ENGINE.

air pump is next closed, and a valve is opened, which allows
air to enter very gradually above the cage. The latter then
slowly descends. If the descent be tno rapid, it is checked
by closing the air valve or opening communication to the
pump by means of a secondary small tube. By managing
the two levers governing this apparatus, the cage is permitted
to move down nntil tiers of buckets (Nos. 1, 4, and 7) are in
front of the openings. Other levers are then manipulated,
which cause wedges inside the tube to obstruct the further
passage of the piston. In this way the cage is held motion-

less, o thatnonice adjustmentof difference of pressure need

auxiliary means of extrac-
tion. At D, in the illus-
tration, is shown how the
various sections of the tubes are connected. It will be
noticed that the weight of the several portions is not borne
by the parts directly underneath, else the weight of the im-
mense column might cause its deflection. Each section is
supported by eight rods, which are secured to horizontal
timbers imbedded in the rocky sides of the shaft. Within
the tube also are four longitudinal guides attached to its in-
ner surface, which serve to prevent the rotation of the cage,
so that the ore or coal receptacles are always brought in
proper position before the doors.

O
)

A New Resin--Kauri Gum.
We have recently met with a new vegetable pro-

will be observed that the cage contains nine tiers of
receptacles, while there are only three receiving
apertures above. The latter are, however, spaced

BLANCHET'S PNEUMATIC ELEVATOR.
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duct of peculiar origin and properties, the classifi-
cation of which for some time was very puzzling
until we made the acquaintance of a gentleman who
was quite conversant with its appearance and
sources. He at once pronounced it to be kauri gum,
which is exported in some quantity from New Zea-
land. The physical properties of the gum were so
different from those of most resins that we were led
to try some experiments with it, which, though not
entirely encouraging, may be here given to serve as
a guide for those who choose to essay further trials
of its usefulness from a photographic point of view.
In appearance it is most like amber, which, also, in
many otherrespects, it resembles. It is very similar
to it in color, or one may say colors, for it is found
in all the hues of amber, from the palestraw tolight
brown, and mingled also with cloudy-looking masses
like clouded amber. It breaks with a lustrous frac-
ture in the same manner as amber, but it is not so
tough, and is consequently more fragile. Like
amber, also, it is in a manner allied to fossil pro-
ducts; for, instead of being collected from growing
trees, it is dug out of the ground on the site of old
forests long laid low, and almost even with the
ground—almost, but not quite, even; for to the
little inequality on the surface of the broad, open
ground, where the giant trees have fallen, does the
gum hunter owe the power to find the hidden treas-
ures of kauri gum. It is supposed that, possibly
many centuries ago, conflagration of the ¢ tree
scrub had destroyed the gum-bearing trees, which
fell where they stood, half incrusted with the hard-
ened sap, and according to their condition yielding
small flakes or huge masses of sap, as the heated
ground around them caused every particle of the
resin to come to the surface. To find the gum, the
heaps or mounds alluded to—which are covered with
long grass and often scarcely discernible—are pierced
by a steel-tipped spear which is carried for the pur-
pose. A little practice soon enables the gum digger
to discover if he has struck, not ‘ile,” but gum.
The experienced man then soon bares the spot, and
finds pieces of the amber-looking material in blocks
of various sizes, from a few ounces to half a hun-
dredweight. This digging, which affords a means
of livelihood to a large number of natives and col-
onists, known as ‘ gum diggers,” is also undertaken
by the sheep breeder in his leisure moments, and to
the small holder often, if luck favors him, forms a
not unwelcome increase of income. Itis collected
and sent to market for shipment, and in England it
appears to find purchasers who use it for the pur-
pose of dressing calicoes with, for which object it is
possibly dissolved by the aid of alkalies.
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To return to the physical properties of the material. In
its peculiarities of solution it acted more like copal; like

that gum it is difficultly soluble, and further experiment:

may show still further likeness. One remarkable character-
istic of copal is its power of becoming more soluble in alcohol
after first melting it with as little heat as possible, when,
upon resolidification, it is found much more easily soluble.
We have not yet tried whether the kauri would actin a
similar manner, but shall do so shortly. So far we have tried
its solubility in alcohol, chloroform, benzole, and turpen-
tine.

In alcohol it is quite insoluble after a week’s digestion, a
little coloring matter only being taken up. Inchloroformitis
soluble to a great extent—a small proportion, after repeated
shakings during the course of a week’s digestion, appearing
to refuse to dissolve. In benzole it is partially soluble,
though not nearly to the extent of the chloroform solution.
In turpentine its solubility appears to lie between benzole
and chloroform.

In all the three last cases a portion only of the gum dis-
solves, leading to the supposition that it may be composed
of a series of different and distinct resins having preferen-
tial solubility in the various menstrua. Upen trying the
varnishes thus produced upon negatives they all gave a beau-
tiful glossy film, not easily scratched through so as to reach
the glass, but very easily rubbed upon the surface, as though
something of the nature of beeswax might be contained in
the substance dissolved. The varnish with turpentine had
a decided advantage over the others in tenacity.

Up to this point they are all, therefore, decidedly inferior
to shellac as a photographic protective varnish; but further
experiments are well worth trying, seeing this new substance
can be bought at under one shilling a pound, while good
shellac costs about three times the price. It is possible that
treatment with an alkali may take from the kauri gum that
principle which causes the surface gloss of the varnishto be
so destructible. 'We may conclude our notice of this very
interesting product by stating that all three of the varnishes
give most cxcellert surfaces for retouching upon with black
lead; indeed, we have met with no varnish superior to them
for the purpose.—British Journal of Photograplhy.

Compmications,
Steam Xconomy Again.
To the Editor of the Scicntific American :

Your correspondent, S. W. Robinson, in your issue of
June 16, seems not to understand my language, in your issue
of May 26, in regard to the loss due the clearance of an e¢n-
gine. In the process of calculation there referred to, and
in all other processes in which the diagram is charged with
the consumption indicated by its terminal pressure, and
credited with the work performed as shown by its mean ef-
fective pressure, the loss occasioned by clearance through
increased terminal pressure for a given load, or diminished
mean cffective pressure for a given consumption, is fully

recognized, as the factors used in the calculation are the ones ;
It was the loss which is occasioned !
by ‘“the expansion of the sicam in the clearance space,” T

affected by clearance.

when the exhaust or terminal pressure is greater than the
return or counter pressure, which was referred to as restored
when the compression pressure reached that of the exhaust.

I was not attempting to give the conditions necessary ‘‘ for
securing the highest percentage of uscful effect from the
steam used,” but merely discussing a method of calculating
the theoretical raic of water consumption indicated by any
actual diagram, whether favorably or unfavorably condi-
tioned. Hence there is no conflict between my statements
and those of Rankine, either as given in his work or as ably
illustrated by your correspondent; we are simply not talk-
ing about the same thing, asI am sure he will see if he gives
my article a careful re-perusal.

Salem, Ohio. J. W. TaoMPSON.

Casting of a Large Gumn.

The heaviest gun ever cast in this country, with perhaps,
two exceptions, was successfully produced at the South

Boston Iron Company’s works, near the Broadway bridge,
South Boston, May 30, in the presence of about 150 persons,
several of whom were ladies. Colonel Crispin, Colonel
Bayler, Captain Phipps, Captain Bryant, Licutenant Smith,
and Lieutenant Whipple, of the Ordnance Corps : Colonel
Randall, Major Sanger, Captain White, Captain Andrews,
Lieutenant Nichols, and Licutenant Patterson of the First
Artillery, were present. The material used was the ordinary
charcoal iron. The gun, which will bea 12-inch rifled Rod-

man, carrying a 700 pound conical ball, when finished is ex-’

pected to measure 263 inches, or about 22 feet in length.
The diameter at the widest part will be 55 inches, and the
casing will be 20 inches for a depth of 232 inches. At the
muzzle the outside diameter will be about 29 inches. The
weight when finished will be 89,530 lbs., and when cast
was about 162,000 Ibs. There was 90 tons of metal in
the three furnaces. The gun is expected to be completed in
November. It is estimated that the mass will cool in about
150 hours.

Three large furnaces were used for the melting. The
flask, which was some 29 feet long, was sunk all but about
six feet into the ground, muzzle up. From the furnaces
were runners, a sort of iron trough or spout, lined with clay,

to a sort of central tank or pool within 6 or 8 feet of the ! of the arms, when packed with the muzzle tip and shoulder
point where the flask or mould was placed. In this was an i piece resting in the grooves. No other precaution is needed
opening which led into two runners like those coming from | or used in packing the guns for shipment to Turkey, The
the furnaces, and the runners carried the material from the | machinery for the manufacture of these boxes was perfected
:pool to the mould. The pool was for the purpose of equal-|in invention for the purpose. The company have still two
izing the consistency of the iron before it entered into the } yearsin which to complete the number of these boxes that
‘ composition of the gun. At about 4:50 the visitors were re- ‘ they contracted to make; by which time, also, the Tool Com-

‘quested to preserve quiet; the word was given, and thedeep | pany will have completed their immense contract with the

.red stream of molten iron was soon seen rolling through the
runners, with the accompaniment of great quantities of
beautiful golden stars scintillating over the flery mass. I'rom
the pool the liquid, after being thoroughly amalgamated,
passed through the shorter runners and dropped to the bot-
;tom of the mould, the material rising gradually until the
{level of the troughs was reached. This occupied about 15
'minutes, and then it became neccessary to pour in from the
i top, which was several feet above the troughs. This was
done by filling ladles (great tubs of iron lined with clay),
each holding several tons of melted iron, and swinging them
by three enormousderricks around to a runner raised higher
; than the others, and which led to the top of the mould. The
“portion filled up with ladles was in addition to the length of
the gun, which must be cut off some six feet. This is neces-
sary in order to have the end perfectly solid. The gun was

| cast upon the Rodman principle of having the core, which is

hollaw, filled with water during the process of casting by
means of a pipe to convey cold water to the bottom of the
core, and another to carry off the water from the top when
it becomes heated. This causes the cooling inside and out-
‘side to be much more uniform, and adds greatly to the
strength of the gun. The casting was finally finished about
5:80 o’clock, without accident of any kind. The gun when
finished will be forwarded to Sandy Hook for experiments
' by the United States authorities.—Boston Journal.
e P
Strength of Metals.

Some experiments have recently been made, in the me-
chanical technical laboratory of the Royal Polytechnical
‘ School at Munich, upon the strength of differentalloys made
‘by L. A. Riedinger at Augsburg. The results may be tabu-
lated as follows:

Contraction Stretchin;
of section, of 114 inch,
per cent. per cent.

24 225

Strength in
1bs. per
square inch.

27,122

Appearance
of the

Allo;
v fracture.

Fracture blue-
gray, darker
than in bell-
metal ;  con-
tained an air-
bubble of %
inch in diame-
ter.

Phosphorus bronze. .

) 28.400 37 9-50 Fracture as be-

; ’ fore, with many

i little bubbles.

; Bell metal .. 24,424 14 150 Fracture

i form,
gray.

Fracturc rougher

i Ditto 23,288 1-00 than before ;

] color  some-
i what lighter.

bluist

Fracture dirty,
yellow, dense,
and quite fine.

Common brass...... 20,448

Fracture as be-
ore.

11,158

Fracture golden
yellow, ~ uni-
tform, some-
what' rougher
than the other.

Fracture as be-
fore, with or-
ange yellow
spots.

Fracture _alter-
nately  bright

and dull, coarse-

ly crystalline.

Fracture lighter,
bright, and
more uniform
than before.

Fracture  bril-
liant  white,
with fewer
large crystals
than before.

Fracture as be-
fore; crystals
rather larger.

22,720

20,306 1525

1,931

2,144

4,288

3,209 0

| Unfortunately the composition of the alloys tested is not

raccurately given in percentage.  Nevertheless, the table is of
interest as showing the superior strength of phosphorus
bronze. It is quite surprising that, with the number of ex-
cellent testing machines in use in this city and country, so
few results have been published here, our figures being mostly
limited to iron and steel.

4O

Turkey in America.

The largest single contract ever taken in this country from

a foreign nation is the $17,000,000 one given to the Provi-

dence Tool Company by the Turkish Government. The Tool

- Company were three years in preparing to begin the work
“upon the contract, and now employ 2,500 men, who turn out
200,000 guns per year, or 600 finished guns in a day: These

cuns are the Martini-Henry rifles. One of the side businesses

of magnitude which has grown principally out of this con-

tract is that of the Excelsior Box Company of Providence,

of which James A. L. Amoreux of this city and South Hadley

. Falls is treasurer. The Excelsior Box Company are now
i busy making 20,000 boxes per year for the Tool Company in
. which to ship their guns to Turkey. Each box is made to
hold twenty of the guns, and with such accuracy are the

uni- -

about 8 inches wide at the top, 4 inches at the bottom, and 6  groove picces for the interior of the boxes made that they do
inches deep, and each about 18 or 20 feet long. These led | not allow a play of even one two-hundredth part of an inch
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; Turkish Government.—Springfield Union.

h et O -
} A Remarkable Map.
| About the first of January, 1876, Professor Hitchcock, of
ithe Geological Survey, and his assistants began the construc-
‘tion of a raised map of New Hampshive, the design of which
_was to combine all the present knowledge of the geography
.of the State which had been obtained in the geological sur-
ivey made by Professor Hitchcock, Professor Huntington,
ﬁ and others. This map has just been completed, and placed
in the State House.

The map is fourteen feet ten inches long, representing one
hundred and seventy-eight miles in length (being constructed
"on ascale of one mile to the inch) and ninety-three miles in
~width, from the mouth of the Piscataqua river to the north-

west corner of Hinsdale, showing the entire surface of the
State, nine thousand three hundred and thirty-six square
'miles. Italso shows all the rivers and brooks, ponds and
‘lakes, hills and mountains, and the town and county lines,
railroads, etc. The names of all cities and towns, rivers,
rand principal brooks, lakes and ponds, mountains and high
“elevations, are given conspicuously, so that any one can find
'ata glince what they desire to lookup. The height of the
hills and mountains is given on a scale of one inch to one
thousand feet, and actual measurements are given when
known.

The map is constructed of pine and bass wood, and the
| process of the work was this: A map was {first drawn on
| paper of the same size as the raised map, with all the out-
lines of towns, streams, ponds, etc., and contour lines for
each five hundred feet were drawn. Tracings of the con-
tour lines were made on inch layersof pine and bass boards,
maintaining as accurately as possible the relative cize and
‘shape. These are fastened upon each other, and the valleys
-are beveled out with chisels.— Concord (N. H.) Monitor.

B
Torpedo Balloons.

A correspondent suggests that torpedo balloons might
prove a formidable means of offence, and proposes a plan of
sending up a balloon, with a torpedo attached, to windward
of an enemy, and then dropping the torpedo by bursting the
balloon. It seems to us that this is a good idea, and one
"which might find useful application in the bombardment of
cities, camps, and fortified places. It is of course not prac-
ticable against an enemy capable of moving about quickly.
It is not a difficult matter to construct a balloon capa-
;ble of lifting sufficient nitroglycerin for the purpose.
{ This might be inclosed in a shell and suspended as a
car under the air ship. A simple mechanical device could
‘easily be provided for dropping the load; and this device
,might be controlled by a light wire through which an elec-
(tric current could be sent. The besiegers have only to wait
"for a fair wind, and then start their balloon from a point far
beyond the range of the most powerful guns. It would be
.easy by the aid of instruments to tell just when the balloon
‘ had arrived over the desired point, and the pressure of the
i key would transmit the current and drop the mass of explo-
isive. The effect of a quantity of nitroglycerin blowing up in
la city or fort would be terrific. The balloon could be per-
. mitted to rise to a height beyond the reach of artillery, so
that the besieged would be totally destitute of any means of
directly preventing the dropping of the unwelcome visitor
in their midst.
| Some well meaning philanthropists in England are just
now protesting against the use of the torpedo in modern
warfare, asbeing too cruel a resort, and one which should be
' classed with poisoned wells and explosive bullets, which are
proscribed among civilized belligerents. Probably the tor-
pedo balloon will to them scem exceptionally barbarous.
The fact is, however, that such philanthropy is a mistaken
sentiment. War itself is a frightful calamity; and it is for
the benefit of all that it should be as quickly ended as possi-
ble. This result can only be reached by making weapons
so effective either that people will not face them, and thus
fighting may be stopped in that way, or else that they will
produce such wholesale destruction as to secure victory for
one side or the other.in the quickest possible period. The
most destructive weapons are therefore the most merciful;
and in this light the torpedo should be regarded.

P
Russian Gold and Silver Production.
i The following statistics of the yield of the Russian gold
ifields for the year 1876 show that this source of wealth is
- considerable in that cold northern clime. The amount of goid
mined in 1876 was 1,617 pouds, equal to 71,503 lbs. troy,
having a value of 22,086,652 roubles = $17,669,329.60. The
silver amounted to only 156 pouds, or 5,616 1bs. avoirdupois,
worth 142,360 roubles = $113,888.
B

Nicror’s RatLroaD JoiNnT AND Nur Lock.—In our re-
cent illustrated article on this subject, the statement that the
joint would be safe without any bolts ¢‘on the same section
of rail” should read ‘‘on some sections of rail.” Also for
‘“‘requires no spikes in the flange of the rail,” read ‘“slots or
notches” for ‘¢ spikes.”
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A NEW LECTURE EXPERIMENT.
BY E. J. HALLOCK.

To illustrate the principle employed in the manufacture
of soda ash by Solvay’s ammonia soda process (see SCIEN-
TIFIC AMERICAN of June 24, 1876), as also the method em-
ployed in carrying it into practice, the author employs the
following simple apparatus, consisting of a wide mouth bot-
tle, a flask, and a chloride of calcium drying tower, such as
may be had of all dealers in chemical glassware, and which
are to be found in most laboratories. The chloride of cal-
cium tower, C, is nearly filled with a clear saturated solution
of common salt. At g is placed a disk of wire
gauze, and other disks may be placed at ~ and
¢, if convenient. In the bottle, A, is generated
carbonic acid gas which passes down through
B, and enters the tower, C, at . Inthe flask
F, ammoniacal gas is evolved, either by boil-
ing strong aqua ammonie, or by heating to-
gether slaked lime and sal ammoniac. This
gas enters the tower, C, through a tube, E,
which dips but an inch or two beneath the
surface of the liquid, . The tube, D, may
lead into a second tower similar to C, or
merely dip into a beaker of water. The fun-
nel tube, @, should be somewhat longer than
the height of the tower, C, so that the pressure
of the column of liquid, @ a’, shall be equal
to that of a column of brine equal to bk. It
was found by experiment that in order to
overcome a pressure of 121 inches in C, and
1} in D, the column, ¢ @', was 16 inches or
more. The flask, F, should also have a long
safety tube. In a few minutes after the gases
begin to be evolved, the liquid in C becomes
milky from the formation of bicarbonate of
soda, which is_kept in suspension by the
motion of the gas. In half an hour the opera-
tion is interrupted, when the bicarbonate of
soda will soon settle on the bottom of the

+—

viously cannot remain in equilibrium in any position unless
the center of gravity be directly over the pivot. Therefore,
as the center of gravity describes a circle, the hand must like-
wise move in a circular path in the opposite direction to that
of the weight in the box; and as the weight accomplishes its
rotation in just twelve hours, the hand will do likewise. It
will further be seen that, as the moving of the hand from its
proper place does not affect the operation of the clockwork
in the box, the hand will always return to the only position
in which it can be in equilibrium with the weight.

M. Robert has devised two clocks. In one, the hands com-

83 3

a

the case being closed. Fig. 9 shows the front face also of
the same hand, the box cover off; and Fig. 10 is an eleva-
tion of the same. A is a circular dial composed of a simple
plate of glass on which the hours are marked. B is the
minute hand. Cis the movement box, and D the watch
train within. E is a small dial divided into intervals of 5
minutes each (Fig. 9). Fisa pin and also a hand which
moves c the dial, E. The winding stem is shown at G,
and at H is the usual watch-regulating device. I (Fig, 7)is
the platinum weight, of flat segmental form. This is sup-
ported by the arm, J, Fig. 7. which is fixed on one of the
ends of the axis which carries at its other end
the pin, F, Fig. 9. In orderto regulate the
movement, it is necessary to place the hand,
F, on the same minute mark on E as the
hand, B, indicates on the dial, A. At the op-
posite end from that to which the case is af-

B
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tower and on the disks of wire gauze, al-
though the liquid remains turbid for some
time. The chemical reaction is as follows:
NH; + H: O + Na C1+4 CO; = NH, Cl + Na HCO,.

The chloride of ammonia remains in solution and may be
drawn off at b without disturbing the bicarbonate of soda.
The conversion of the bicarbonate into the carbonate of
soda by heat is too simple to need illustration.

Columbia College Laboratory, New York city.

———— et —
THE SECRETS OF THE MYSTERIOUS CLOCKS.

We have frequently placed before our readers descriptions
of wonderful clocks, consisting usually of a mere plate of
glass on which two hands, apparently destitute of any
mechanism, mark the hours, and which return to their pro-
per position, even if moved
therefrom. No detailed
account of the mechani-
cal construction of these
curious devices has ap-
peared until recently,
when a committee of the
French Society for the
Encouragement of Na-
tional Industry undertook
an investigation, the re-
sult of which is an excel-
lent illustrated report
which we find in the ‘‘Bul-
letin” of that association.

The inventor of the
principal forms of myste-
rious clock now extant is
M. Henri Robert, a French
chronometer maker. The
principle on which the
machinery is based is not
wholly new, as some half
a century ago single-hand
clocks, marking hours
only, were made on the
same plan. The single
hand was mounted on a
horizontal pivot, and car-
ried, at the extremity op-
posite to the indicating
point, an enlargement
like a watch case, which
seemed placed there sim-
ply for purposes of orna-
mentation. In this case,
however, was concealed a
watch train, which once
in twelvehourscaused the
revolution of a little pla-

tinum weight around the inner periphery of the box. If

we refer this weight and the remainder of the hand to their

THE AMMONIA SODA PROCESS.

municate. One hand is operated as above described, but its
weight travels twelve times faster, so that the hand com-
pletes its circuit in one hour, and therefore marks minutes.
By a simple concealed train it is connected with an hour
hand and transmits motion to it. -If the minute hand be
whirled around by the finger, on being released it will of
course return to its proper place. The hour hand, however,
will not, unless the number of rotations imparted to the
minute hand happens to be a multiple of twelve.

In his second invention M. Robert uses independent hands.
Instead of there being a train uniting them, each hand has
its own motive apparatus. One accomplishes its rotation

-~

fixed, the minute hand, B, terminates in a
star, below the center of which is a counter-
weight, K (Fig. 7), held by three adjusting
screws. By the latter the weight, K, may be
so moved as to balance the hand. accurately.

The hour hand, B’, Figs. 1 and 10, is of the
same shape as the minute hand: but its case,
placed on the end simply for symmetry, con-
tains no movement. The operation of this
hand is governed by the following mechan-
ism: L is a plate fixed on the front face of
the dial, A, Fig. 1. It is held in place by
another plate, with screws disposed on the
other side. M is a tube passing through plate,
L, and inclosing the axis, N, of the minute
hand. This axis is concentric with the tube,
M, and the conical ends of its enlarged cen-
tral portion bind on corks in said tube. Fig.
2 shows this axis separately. Riveted on the
front portion of tube, M, is a disk, O. P is
a minute wheel, carrying at the center a
pinion, and mounted loose on an axis fixed to
the disk, O (see detail in Fig. 3). Q is a
pinion, with a sleeve adjusted for friction on
the outer enlargement of the axis, N, and en-
gaging with the wheel, P, Figs. 1 and 4. R is an hour
wheel mounted on the slecve of pinion, Q (Figs. 1 and 6),
and engaging with the pinion of the minute wheel, P. Sis
a light case attached to the sleeve of wheel, R. It covers
disk, O, and all the train, and is attached by a screw to the
hour hand, B, Fig. 1. T is a barrel mounted for friction on
the prolonged end of axis, N, and turning therewith. To
this barrel the minutehand, B, is secured. At U is a fasten-
ing disk and pin. The minute hand, B, is moved by the
travel of the weight in the case attached to its extremity.
In turn, it causes motion of the axis, N, which (through the
pinion, Q, of the wheel, P, the pinion of the wheel, R, and
the box, S) operates the
hour hand, B'.

Fig. 11 is a vertical sec-
tion of the mechanism of
the clock with indepen-
dent hands; @ is a dial
analogous to that in Fig.
1; b is a plate disposed

7\

similarly to plate, L, al-

ready described; ¢ is a

cork mounted for gentle
friction in the central tube
of plate, b; d is the axis of
the hands; ¢ is a tube. car-
rying the hour hand and
turning freely on axis, d,

f is the barrel which car-
ries the minute hand. A
small steel disk is placed
between barrels, ¢ and f,
to each of which the hands
are connected by sleeves.

The hands are balanced

by counterweights to their

ends, as previously de-
scribed.

°-©

The Iron Industry in
Greece,

The Athens correspond-
ent of the Deutsche In-
dustrie Zeitung writes that

ROBERT'S MYSTERIOUS CLOCKS.

in 12 hours, the other in 1 hour. Hence, either or both
hands may be disturbed, and both will return to mark the

respective centers of gravity, the center of gravity of the ‘ exact time.

entire arrangement will be found by dividing the distance
which separates the two points according to the inverse ratio
of the two masses. With relation to the center of gravity
of thehand alone, the center of gravity of the combined hand

Figs. 1to 10 in the annexed illustrations relate to the
clock of the first-mentioned type. Fig. 1 is a partial verti-
cal section, passing through the axis of the hands. Figs. 2,
3, 4, 5, and 6 represent details. Fig. 7 shows therear face

and box will then describe a curve similar to thattraversed by | of the minute hand, the under cover of the movement case
the platinum weight, which is a circle. But the system ob- | being taken off. Fig. 8 is a profile view of the same hand,
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the manufacture of iron,
which was begun a few
years ago by a metallurgi-
cal association in Athens,
has been abandoned be-
cause of the scarcity of
stone coal, although brown
coal isabundant in Greece.
The writer suggests that German iron makers could pur-
chase iron ore in the island of Seriphos at very low
prices. These ores are brown hematite, red hematite,
and specular ore, which can and will yield 25 to 30
per cent of metallic tron. These beautiful ores can
be bought for 10 francs ($2) per ton. One deposit of
these ores is calculated at 500,000 tons, and the island thus
rich in iron ore has been named ‘“ Sidera Nesos,” or Iron
Island.
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FROST’S VARIETY SELF-CENTERING CHUCK.

‘We can commend the new chuck represented in the an-
nexed engraving as one of the best that we have everseen.
It embodies a mechanical construction which enables the
implement to hold tools of any form of shank; it is per-
fectly self-adjusting, its wearing surfaces are exceedingly
large; it has no gearing or multiplicity of parts; and the
way in which the four simple proportions are made to an-
swer all the various requirements strikes us as a remarka-
ble exhibition of inventive ingenuity.

The chuck censists, first, of the outer casing or collar,
Fig. 1. In this there is an aperture which receives the screw,

B, Fig. 2. Said screw has a square recess in its head, and
is turned by an ordinary key. The lower end of the screw
bears on the jaw, C, Fig. 3. The under face of this jaw is
V-shaped. In each of its sides is a recess to accommodate
the bent springs, which are attached to the jaws, D and E.
These jaws bear flat against against the case, and, by their
inclined sides, bear also against the V of jaw, C. They are
provided with projections at F.

From Fig. 2 it will be evident that, if the jaw, C, is pressed
down, its inclined faces, acting on the upper inclined sides
of jaws, D and E, will force said jaws together, and as con-
tact becomes closer, the projections, F', on the latter will in-
terlock. The square-shanked tool will then be held on two
sides in the V of the jaw, C, and on the other sides by the
proximate parts of jaws, D and E; and the tool will be the
more tightly held as the screw, B, is turned down. When
the screw is relaxed and thetool removed, the springs on
jaws, D and E, will expand, and the jaws will thus be car-
ried back to their former places. It will be observed that
these springs have no actual duty to perform. There is no
strain upon them, and their only office is to draw the two
light pans back again into place.

Now if a tapered tool be inserted, in order to fit its shank,
the two moving jaws, D and E, must assume an angular
position. This they can easily do, because their springs are
single and attached to them directly at the middle of their
length, so that they can pivot on the springs. Also the upper
jaw rolls on the screw end; and there is abundant space be-
tween its top and the casing to allow of considerable angu-
lar movement. Its front sides, as shown in Fig. 38, are curved,

Fig. 4.

so that this radial or balancing movement does not alter the
length of the aperture which it aids in forming. The device
is one of those which, although comprehensible at a glance,
is difficult to explain; but the shape of the tapered orifice
formed will, we think, readily be understood from Fig. 2.
As the jaws adjust themselves, being perfectly free to adapt
their movement to any shaped object placed between them,
it is no longer material that tools be provided with a uni-

| the request of the Khedive he has visited the land of Midian,
| the desolate region on the eastern side of the Gulf of Akabah,

form shank. In Fig. 4, we have represented a variety of
forms covering those in common use. These we have tested
in the chuck, and it holds them all with equal facility, ac-
curately, and in irue center.

For further particulars address the inventor, Mr. William
Frost, 53 Dartmouth street, New Bedford, Mass.

——— i —
Application of Electricity in Dyeing,

According to the Bulletin de la Société Industrielle de Mul-
house, Goppelsroeder has observed that if an electric current
is passed through aniline dye becks decoloration ensues,
with formation of colorless salts of lenkaniline. If yarns
or cloths are steeped in the liquid they absorb it, and on sub-
sequent exposure to the air they become colored, just like
the goods drawn out of an indigo vat and exposed to the air.
The colors thus obtained are said to be faster than those pro--
duced by the ordinary method. = Whether this principle of
dyeing will prove practically useful remains to be seen.

—_— e re—
A NEW METHOD OF SECRET WRITING.

The annexed engraving represents a simple device for !
purposes of secret writing, by means of which may be pre
pared communications intelligible only to persons having a
similar apparatus, and impossible to be deciphered by any
one else. The device is simply a sheet of metal upon which |
the alphabet is written in two parallel rows, and beneathf
eath letter an opening is made. The plate is inclosed ina
suitable frame.. It will be seen at once that, if this appa-
ratus is laid over paper, and dots made on the latter through
the apertures—under A, B, C, for example—the marks when
the paper is removed will have no signification. If, how-
ever, the recipient of the communication should place over
the paper an apparatus of precisely similar construction, '
then the dots would of course show through the apertures
under A, B, C; and he would know that those letters formed
the message. It will readily be seen how words can be indi-
cated in this way. In cases where letters are placed in in-
verse order, a small inclined line is drawn through one of
the side slots in the frame. This indicates the mode in which
the letters should be read. Double letters are indicated by
vertical lines in place of a simple dot, and words are sepa-
rated by a horizontal dash. The invention seems excellently

adapted to the purpose, and might preferably be used in lieu
of cipher codes.

Patented December 26, 1876. For further particulars, ad-
dress the inventor, Rev. Alexander Berghold, New Ulm,
Brown county, Minn.

—— et r——
Captain Burton’s Discoveries in the Land of Midian.

A correspondent of the London Z%¢mes, writing from
Alexandria, informs the public that Captain Burton, the
African traveler, has made a ‘“find ” of unusual interest. At

the easternmost of the two long and narrow estuaries in
which the Red Sea ends.

Accompanied by M. George Marie, a French engineer,
Captain Burton landed in Midian on 2d April, and in an ex-
ploration of some weeks explored a region full of ruined
towns, built of solid masonry, with made roads, aqueducts
five miles long, artificial lakes and massive fortresses, all
marking a wealthy and powerful people. Their wealth was
based on mining operations, and Captain Burton reports the
existence of gold, silver, tin, antimony, and turquoise
mines. The auriferous region is extensive ; indeed, the
discoverer believes he has opened up a California, and the
Khedive proposes to have the ccuntry worked by European
capitalists.

It will be remembered that in the Bible, Midian is always
described as a land full of metals, especially gold, silver, and
lead. It is more than probable that Solomon’s Ophir was
situated there, as the small ships in which he imported gold,
ivory, and peacocks were launched at the head of the Red
Sea. Midian is part of the Egyptian Viceroyalty.—London
Spectator.

O
———40 >

IMPROVED BALLASTING TUBE FOR VESSELS.

The invention illustrated herewith consists in providing
vessels with a series of pipes extending from their bottoms
to the depth of about thirty feet. The pipes are telescopi-
cally constructed, so that they may be easily lowered below
or raised up within the hull of the vessel. The inventor
claims that this device, as it enables the ship’s center of
gravity to be lowered, will prevent vessels rolling or cap-
sizing, check their leeway, and obviate the use of ballast or
drags.

The construction of the tubing is shown in Fig. 1. Fig. 2
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exhibits its application to the vessel. A large pipe, A, ex-
tends upward from the keel to the spar deck and serves as a
well. Through a suitably packed collar in the lower por-
tion passes a second tube, B; and through the latter, a third
tube, C, in the bottom of which is a valve, held down by a
spring which yields and allows the valve to open when the
tubes descend, so that they may become filled with water.
A chain, attached as shown to tubes, C, serves to raise and

lower the device as desired. The tubes may be arranged to
pass directly through the keel, or they may be disposed on
each side of the same.

Patented April 10, 1877. For further particulars, address
the inventor, Rev. Alexander Berghold, New Ulm, Brown
county, Minn.

T e
IMPROVED GAUGE.,

Mr. Benjamin F. Stoner, of Rockford, Ill., has patented
through the Scientific American Patent Agency, May 1, 1877,
an improved instrument, which may be used as a gauge for
all irregularsurfaces and for work which an ordinary gauge
cannot reach. It may also beused as a marking gauge, asa
try square, and as a trammel.

A represents the head, which is rectangular in form, and
may be plated with metal to prevent wear, and which receives
the rod, B. The latter is secured in place adjustably by a
setscrew, @. C is the pivot finger of the trammel, which is
made with a globe socket upon its base to receive the rod,
B, and is secured adjustably upon said rod by a set screw, ¢'.
D is the marking needle, which is passed through a hole in
the rod, B, near its outer end, and is secured in place adjusta-
bly by a set screw, d’, passing in through the end of the said
rod, B. The needle, D, may be made short, as shownin Fig.
1, for convenience in using the instrument as an ordinary

ity 7

marking gauge, or long, as shown 1n Figs. 2, 8, and 4, to
adapt 1t for use for gauging irregular surfaces, and for use
as a trammel. Upon the rod, B, is formed a scale, ¢, of di-
vision marks. When the instrument 1s to be used as a square,
the rod, B, can be adjusted to any desired length, and can
be used where the blade of an ordinary square would render
1t inconvenient to use 1t, or prevent 1ts use.
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AN INTERESTING MARMOSET.

We select, from the pages of the Illustrated Sporting and
Drainatic News, the accompanying engraving of a recent
arrival at the world-renowned Zoological Gardens, situated
in the Regent’s Park. The look of intelligence
and docility on his countenance much resembles
that seen on the face of a King Charles’
spaniel; buthis feet and claws are evidently made
for mischief, and he is not therefore suited for
a domestic pet, although his dimensions (the en-
graving is of the size of life) adapt him to be carried
in the vest pocket or attached as a pendant to a
watch chain.

The marmoset is a South American monkey,
much resembling a squirrel in form and agility;
and the marikiva, or silky marmoset, is of a golden
yellow color, its fur being very soft and of the color
of raw silk, deepening in shade on the paws. Itis,
in its natural state, very clean in its habits; and if
not properly attended to when in captivity, it pines
away and dies. Its usual voice is gentle, but it
hisses loudly when irritated. The lconcito, or leo-
nine marmoset, is endowed with a mane of consid-
erable proportions, which it erects when angry. It
is the smallest known animal of the monkey tribe.

————<tr—

Preservation of Aqueous Tartaric Acid

Solutions.

One of the chief objections to the use of tartaric
acid as a reagent or in alkalimetry is the readiness
with which its aqueous solutions decompose. The
detection of potash in solution is difficult, owing to
the solubility of all its neutral and most of its other
salts. The acid tartrate of potash issoluble in 200
parts of cold water, while the double chloride of
platinum and potassium dissolves in 140 parts cold
water; hence tartaric acid is a more delicate test
than chloride of platinum. Professor Wittstein an-
nounces the discovery of an easy method of pre-
venting decomposition in the use of salicylic acid.
A freshly prepared solution of 1 part tartaric acid
in 5 parts water, has added to it about 1% part
salicylic acid. In an unprotected solution of tar-
taric acid, the well known flocks appear in two
weeks; while a relatively small quantity of sali-
cylic acid has kept a solution pure and clear for
three months, and may, he expects, preserve it un-
altered for a year or more, a question which can
only be settled by time. Dr. Wittstein claims also
that tartaric acid solutions may be used in alkalime-
try, as the amount of acid does not change for a
year even when these slimy flocks form in the solution. We
see, however, no reason to prefer this acid to the more per-
manent oxalic acid, when an organic acid is desired for a
normal acid solution.

G W
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AN ARTIFICIAL MAMMOTH.

M. Martin, a German naturalist, has recently constructed
artificially a mammoth (elephas primigenius) of the quarter-
nary epoch, after the many fine
fossils of that extinct animal
now existing in the Natural
History Museum of Stuttgardt.
The form of the body of the
gigantic creature, its trunk,
tusks, and hair (the latter a close
imitation of that of the real ani-
mal found in the Siberian ice)
have been wonderfully counter-
feited, so that the resemblance
is as accurate as if the mam-
moth’s skin had been stuffed.
The animal, a representation of
which is given in the annexed
engraving from ZLa DNature,
measures 16 feet in height by
nearly 26 feet in length. It is
made upon a wooden frame-
work, covered with wire cloth,
the latter being coated with
papier maché. The hair is re-
produced from the fiber of an
Indian palm, the tusks are of
wood, and the trunk is ingenious-
ly made of paper.

‘We are glad to notice that this
valuable work has been pur-
chased by Professor H. A. Ward
for his Museum of Zoslogy and
Comparative Anatomy in Roch-
ester, N. Y. It has already been
packed, and is now on its way to this country.

O
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Coating Metals with Platinum,

A Frenchman named Dodé recommends the following pro-
cess for coating cast iron, whether rough or enameled, with
platinum: The metallic articles are first moistened by means
of a brush dipped in oil of turpentine, then immersed in a
mixture of borate of lead and oxide of copper, and baked in
an oven. When thus prepared, they are dipped into a mix-
ture of borate of lead, litharge (or massicot), chloride of pla-
tinum, ordinary ether, oil of lavender, and amylic ether, and
then heated.

MARMOSET

New Method of Manufacture of Steel Armor Plates
and Rlocks.

The Tern.
Mr. Thomas Edward, the Scotch naturalist whose pur-

The trials of the 100 ton gun at Spezia resulted in some |suit of Science amid toil and privation has gained him such
remarkable deductions in favor of steel armor, and it now | just renown, writes as follows concerning the tern. He was,

SRS

appears probable that steel plates will supplant iron in the
armament of war vessels. Mr. James Yates, of Rotherham,
England, has patented, March 13, 1877, a new process of
making steel blocks for armor purposes, which is as follows:

Molten steel of one temper or hardness is run into an open
or closed mould, and then upon its upper surface a second
layer of molten steel of another temper or hardness is added.
its operation is repeated so as to form as many strata of a

M. MARTIN'S ARTIFICIAL MAMMOTH.

different tempered steel as may be desired, arranged accord-
ing to their temper or hardness, forming thereby one solid
and compact compound mass. This may be either at once
ured or be stamped, rolled, or pressed, to give the form re-
quired, and to impart strength to bear greater pressure or
strain tensibly, compressively, or by impact from projectiles
or heavy blows. The molten steel, of varying temper and
hardness, is successively poured into the mould before the
preceding stratum is cold.

et —

A TUNNEL under the Pyrenees, uniting France and Spain,

| will be opened at the beginning of next year.
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AT THE ZOOLOGICAL GARDENS, LONDON.

one afternoon in August, watching the evolutions
of a flock of these birds, which were engaged in
fishing in the Firth of Boyndie. He was seeking
an opportunity to bag one of the beautiful crea-
tures, when, as if in answer to his desire, a noble
specimen directed its course to the shore, fishing all
the way as it came.

“Once more he soars aloft on lively wing, and,
having attained a certain elevation, and hovering,
kestrel-like, for a little, with quick repeated strokes
of his pinions he rapidly descends. Again, how-
ever, his hoped-for victim has made his escape; and
he bounds away in an oblique direction, describing
a beautiful curve as he rises without touching the
water. Shortly after he wings his way nearer and
nearer to the beach; onward he advances with zig-
zag flight, when suddenly, as if struck down with
an unseen hand, he drops in the water within about
thirty yards of the place where I am standing. As
he righted and sat on the bosom of the deep, I was
enabled distinctly to perceive that he held in his
bill a little scaly captive, which he had snatched
from its home, which struggled violently to regain
its liberty. Itsstruggles werein vain;a few squeezes
from the mandibles of the bird put an end to its ex-
istence.

‘“ Being now within my reach, I stood prepared
for the moment when he should again rise. This
he did as soon as the fish was dispatched. I fired,
and he came down with a broken wing, screaming
as he fell into the water. The report of the gun,
together with his cries, brought together the party
he had left, that they might ascertain the cause of
the alarm. After surveying their wounded brother
round and round, as he was drifting unwittingly
toward the shore with the flowing tide, they came
flying in a body to the spot where I stood, and rent
the air with their screams. These they continued
to utter, regardless of their individual safety, until
I began to make preparations for receiving the ap-
proaching bird. I could already see that it was a
beautiful specimen; and I expected in a few moments
to have it in my possession, being not very far from
the water’s edge.

‘“While matters were in position, I beheld, tomy
astonishment and surprise, two of the terns take
hold of their wounded and disabled comrade, one at
wing, lift him out of the water, and bear him out seaward.
They were followed by two other birds. After being car-
ried six or seven yards, he was left gently downagain, when
he was taken up in a similar manner by the two who had
been hitherto inactive. In this way they continued to carry
him alternately, until they had conveyed him to a rock at a
considerable distance, upon which they landed him safely.
Having recovered my self-possession, I made towards the
rock, wishing to obtain the prize
which had been so unceremo-
niously snatched from my grasp.
I was observed, however, by the
terns, and, instead of four, I had
in a short time a whole swarm
about me. On my near approach
to the rock, I once more beheld
two of them take hold of the
wounded bird as they had done
already, and bear him out to sea
in triumph, far beyond my reach.
This, had I been so inclined, I
could no doubt have prevented.
Under the circumstances, how-
ever, my feelings would not per-
mit me; and I willingly allowed
them to perform without moles-
tation an act of mercy, and to
exhibit an instance of affection
which man himself need not be
ashamed to imitate. I was, in-
deed, rejoiced at the disappoint-
ment which they had occasioned,
for they had thereby rendered
me the witness of a scene which
I could scarcely have believed,
and which no length of time will
efface from my recollection.”

Do Snakes Catch Fish?

Mr. J. Y. Detwiler, of Toledo,
Ohio, states that, on May 20 last, he killed a water snake in a
small brook, which, when opened, was found to contain a
fish, about 6 inches long, partly digested. He also has caught
water snakes on trout lines baited with minnows; and he once
caused a water snake to disgorge a fish about 8 incheslong.

_— e —
Yield of Wine in France.

The wine crop of France in 1876 was only 41,846,748
hectoliters (a hectoliter = 22 gallons), as compared with a
yield of 83,836,391 hectoliters, or more than twice the quan-
tity in 1875. The disease of the vines has caused this un-
favorable result,
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Science in War.

may especially point out two directions in which fresh exam-

ples of scieritific warfare will probably manifest themselves— :

in connection, namely, with the cavalry pioneer and the
‘Whitehead torpedo. Both of these will probably be seen in
warfare for the first time, and before many days are past we
may hear of their doings in action.
must not be confounded with the Prussian uhlan, who

| copper.

The cavalry pioneer \ metal.

phate of nickel should also be as pure as possible, and the

The present Russo-Turkish war cannot well be less inter | cold solution should not precipitate when a plate of iron is
esting than those that have so recently preceded it, and we | plunged in it, as would happen, for example, if it contained
‘When during the operation the liquor becomes a |

‘When, however, this oil is set free by any process, it rap-
| idly becomes rancid, highly offensive, and, in fact, acrid, and
| is a most potent and active agent in effecting the deteriora-

tion and decomposition of the other parts of the egg with

pale green, owing to the precipitation of nickel, more sul- which it may be brought in contact.

‘phate must be added until the intense green is regained.

If, during the process of desiccation, the material to be

When the used liquid is exposed to the action of the air, it , desiccated is allowed to rise in temperature above a certain
~deposits hydrated oxide of iron, coming from the dissolved 'point, hereinafter indicated, the oil of the egg contained in

It should be filtered, and more chloride of zinc and
'sulphate added, when it may be again used.

the more solid parts, or which is not in suspension or emul-

In the samesion, but is in more perfect combination with the other con-

played so conspicuous a part in the last war. The ubiquitous | way, polished iron and steel objects may be covered with a stituents of the egg, particularly that in the yelk, and so in
uhlan, terrible as he was, did not work the injury which brilliant plating of cobalt, by using a sulphate of cobalt solu- the batter composed in the yelks and whites, is set free to a

some of the Cossacks will have it in their power to inflict if
accoutred as pioneers. These are selected from the smartest
and most daring troopers, lightly armed and well mounted.
In a belt round their waists they carry a few pounds of gun-
cotton or dyramite, and with this highly destructive explo- |
sive they may work incalculable harm. A small charge of ;
guncotton placed simply upon a rail and fired with a fuse
suffices to blow several feet of the iron to a distance of many
yards, thus rendering the railway unservicable on the instant.
A trooper may dismount, place a charge at the base of a tel-
egraph pole, fire it, and be in his saddle again within 60 sec-
onds. Wires may thus be cut and communication stopped
in the heart of an enemy’s country by fearless riders, who
have but to draw rein for an instant to effect the mischief,
while lines of railway in the neighborhood are entirely at
their mercy. Even light bridges and well built stockades
may be thrown down by the violent detonation of compressed
guncotton, and forest roads considerably obstructed by trees
thrown across, which are never so rapidly felled as when a
small charge of this explosive is fired at their roots. The in-
fluence of the Whitehead torpedo, of which we have heard
so much of late, will likewise be felt for the first time during !
the present war. Animplement so ingenious initscharacter
that,as Lord Gharles Beresford the other day happily re-
marked, it can do almost anything but talk, is in %.ae posses-
sion of both belligerents, and will doubtless be heard of be-
fore long on the Danube and in the Black Sea. These tor-
pedoes are manufactured at Fiume-«on the Mediterranean,
and, like Krupp guns, are to be purchased by any one who
chooses to pay for them.

O
The Sutro Tunnel.

Considerable interest is now being taken in the progress
of the Sutro tunnel, as it is advancing quite rapidly towards
the Comstock, and is only 2,800 feet east of the workings of
the Savage mine. At the date of the last measurement the
total length of the tunnel was 16,913 feet. The Enterprise
is authority for the statement that the tunnel has, during its
progress thus far, cut twelve separate and distinct ledges,
yielding assays of from $2 to $20. One of them was 112
feet in width; yet not a foot of prospecting has been done in
either side of the tunnel. These statements are of interest
as showing the immense lateral extent of the Comstock de-
posits. Other ledges may yet be struck by the tunnel in its
course, any or all of which may be worked on the comple-
‘tion of the tunnel when they have time to turn their atten-
tion to mining.

At present, of course, the whole energies of the company
are directed to putting the header along as fast as possible,
so as to get at the Comstock. There is not so much opposi-
tion to the project as formerly among the mire owners and
property owners of Virginia and Gold Hill, and it is con-
ceded that the tunnel will save great expense in drairing the
mines. Still they object to the two dollars per ton royalty
on ores; butif it isproved that the tunnel will drain and
ventilate the mines, they can afford easily to pay that sum
without grumbling.  The projectors of the enterprise have
shown indomitable pluck and energy in carrying out the
plan amid so many difficulties; and even if the tunnel is not
constructed as it should be, as some aver, there will be plenty
of opportunity to enlarge, strengthen, and improve it, when
the Comstock is reached and funds are more plentiful.—

Mining and Scientific Press.
R

Nickel Plating.

Some time ago Herr Stolba published a method of plating
iron and steel with nickel by the simple immersion process,
and the following plan has been recently put forward by him
as an improvement: To a dilute solution (5 to 10 per cent) of
as pure chloride of zinc as possible, there is added enough
sulphate of nickel to color it strongly green. This is heated
to ebullition in a porcelain vessel. The objects, being com-
pletely cleaned of grease, are then suspended in the liquid so
that they touch each other as little as may be; and the boil-
ing is kept up for from half an hour to an hour, water being
from time to time added in place of that evaporated. The
nickel is precipitated in a brilliant white layer wherever the
surface of the object is not greasy or rusty. The operation
can be continued for several hours if desired; but the plating
will not thus be rendered much thicker. Afterremovingthe
objects, they are washed with water holding chalk in sus-
pension, and carefully dried. They may afterwards be
cleaned with chalk, and they take a fine yellowish-toned pol-
ish. The chloride of zinc used should contain no metal pre-
cipitable by iron. When it cannot be obtained of sufficient
purity, it may be made by dissolving zinc scraps in hydro-
chloric acid, and allowing the solution, containing an excess
of metallic zinc, to rest, in order that the metals precipitable
by the zinc may separate. Filter at the end of 24 hours, and
the solution is ready for use; each portion of zinc dissolved

| of polished steel.
“light rose-colored tint.
i wears well.

. ton well and fine.

corresponds to about 21 parts of chloride of zinc, The sul

The appearance of this plating differs little from that
The distinguishing characteristic is the |
The author states that the plating

tion.

———r 4 © —— —
Glycyrrhizin,

The word *¢ glycyrrhizin ”

tive principle of the licorice root, which bears the botanical

name of glycyrrhiza glabra and g. echinata.

Habermann has succeeded in preparing from the commercial '
article sold by Trommsdorff, by treating it with a considera- |
ble quantity of glacial acetic acid, an almost colorless sub- !
stance, which crystallizes from alcohol in prismatic needles
which usually form hemispherical masses. This substance
is extremely soluble in water and in strong alcohol, less sol-
uble in absolute alcohol, and as good as insoluble in ether.
It has an intensely sweet taste, with an irritating after-taste,
and in many of its properties corresponds remarkably with |
glycyrrhizin as described by Gorup-Besanez in 1861. An
alcoholic solution of this with an alcoholic solution of cal-|
cium chloride gives a white flocculent precipitate, and a
similar precipitate is obtained by mixing an alcoholic solu-
tion of glycyrrhizin with one of sugar of lead. When the
crystallized glycyrrhizin is boiled with water containing 2
per cent of sulphuric acid, a solid resinous substance of a
light Isabella yellow color separates, which, however, differs :
from that described by Gorup-Besanez in having the charac- |
teristic sweet taste of glycyrrhizin. The amount of carbon

in the crystalline substance differs by several per cent from

that in the substance described by Gorup-Besanez. Haber-
mann is continuing his investigation of the new substance
and its derivatives.

Dyeing Loose Cotton.

The working up of cotton and wool into all sorts of fab-
rics has of late years reccived much development, so that now
25 to 80 per cent of loose cotton may be added to wool, and
the fabrics so woven actually deceives the naked eye of the
experienced dealer; the only difficult point is to dye the cot-
It may, therefore, be interesting to quote
a cotton-dye method which has been found to answer the
purpose well.

‘With fabrics that do not require to be fulled, all colors can
be produced to resemble the tints of wool. The loose cot-
ton, as it proceeds from the ball, may be loosed either by
mechanical or manual labor, and as soon as each raw cotton
yarn has been boiled two hours in water, it is ready for dye-
ing; but that manipulation may be saved in most colors by
immersing the cotton: as, for example, for black, into a
logwood bath for two hours, by which time is saved. The
chief thing to attend to during the boiling process is to turn
the cotton incessantly, so as to insure that all portions may
be soaked through, otherwise non-dyed white spots would
show up. Itisalsoadvisable to use separate vatsfor each
bath, by which much dye material may be saved, as the sub-
sequent baths then require less fresh dyestuffs or salts; if
the baths have, however, been used several times, or are
broken or thick, of course fresh baths have to be prepared
and the old ones cleaned out.— Textile Manu facturer.

—_——————
Desiccated Eggs.

It is already well understood that if albumen or white of
egg be slowly dried in mass, or be dried rapidly at too high
a temperature, a product or material will be the result which
is of inferior and not uniform character or quality. Also,
that if the yelk of eggs be dried in mass, slowly or rapidly,
the result will be a material or product inferior in quality,
not uniform in structure, difficult of solution, and of little
value for the ordinary uses of theyelk of eggs. If batter of
eggs composed of the whites and yelks together be dried in
mass, the result lacks uniformityand solubility; and if either
of these products, so obtained, be subsequently ground or
pulverized, by any known process, the mealy result so ob-
tained is of inferior quality, is slow of solution in water, and
does not possess several of the important properties of the
fresh shell eggs.

To meet this difficulty, the idea of the desiccation of eggs
in rotation or agitation under blasts of air, either heated or
otherwise, has been variously applied during a long time past,
both in this country and in Europe, but thedifficulty mainly
encountered has been that of producing a material capable
of being preserved in different climates, of being readily and
completely dissolved, and of being applied to the principal
uses and purposes for which the egg may be applied before
desiccation.

The natural egg contains, in varying proportions, a certain
oil, hereinafter spoken of as the oil of the egg. This oil is
a very important constituent of the egg. It is innocuous
while in its natural condition—that is, in undisturbed com-
bination with, or relation to, the other parts of the organism
of the egg, its proportion thereto being relatively small,
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is the name applied to the ac--

It has usually |
‘been described as an amorphous, yellowish-white powder.

greater or less extent, according to the freshness and vitality
of the eggs used and the degree of such heat. It has also
been ascertained, by experiment, that the temperature at
which this result follows varies at different times. The
causes apparently depend upon barometric and other condi-
tions of the atmosphere as well as the state of the ther-
mometer. Such a result has usually followed whenever the
material has been raised above 85° Fah. The highest tem-
perature to which Mr. W. O. Stoddard, of New York city,
 who has made a special study of this subject, has been able
- to subject the material without that result following was 92
Fah ; but that was under exceptional atmospheric condi-
tions, and he considers a much lower temperature than 83°,
‘and if possible, than 80°, very desirable for safety, and es-
sential to commercial success in the manufacture. Indeed,
his own operations have been conducted at a temperature
| not to exceed 80°.

| Mr. Stoddard has lately patented (May 8, 1877) a device,

‘ the object of which is to regulate and control the tempera-
\ ture of the eggs, or parts of eggs, or batter of eggs, or other
material during the process of desiccation, so as to prevent
the development or freeing from the more solid part of such
material of the oil of the egg not held in suspension or emul-
sion, being much the larger part of all the oil contained in the
regg, and afterward to eliminate from the product derived
:such small portions of the oil of the egg as may have been
\ held in suspension or emulsion, or may have been set free in
the process of manufacture. The granulated or mealy pro-
!duct which thus obtained will then, he claims, retain and
protect its proper proportion of the oil of the egg, even if
exposed to a much higher temperature than that above
mentioned.

To obtain the object thus substantially set forth while em-
ploying for the process of desiccationa drying blast of warm
air, he employs for the rotating surface, on which such desic-
cation is produced, a hollow cylinder, cone, frustum of a
cone, or other surface which may be artificially cooled by
means of ventilation or evaporation in the interior while the
material within is actively agitated.

Employment of a New Salt of Xron for Steeling
Copper Plates tor Engraving.

The electrolytic deposit of iron on copper presents—as
the author has shown thirty years ago—a great hardness,
which equals at least that of steel. The salt generally em-
ployed for producing this deposit is double sulphate of iron
and ammonia. The following solution seems to be more ad-
vantageous for this operation: We dissolve 155 grains of
ferrocyanide of potassium and £ oz of salt of seignette in 7
ozs. of distilled water, and we add to it 45 grains of ferric
sulphate, dissolved in 1% ozs. of water; a precipitate of
Prussian blue is thus produced. We add then, drop by
drop, whilst stirring, caustic soda, until the precipitate is
re-dissolved. We thus obtain a limpid yellowish solution,
which is used for steeling copper. This same solution may
serve to dye tissues blue without a mordant.  For this pur-
pose, after their immersion in the bath, we let them dry in
the air; then we plunge them into a solution of sulphuric
acid at 2°; we wash and dry them.—M. R. Boettinger, in
Chemisches Centraldlatt.

— O r—
Wool Bleaching,

It has been found that the method of bleaching wool by
means of oxalic acid, combined with glycerin, or used alone,
hag the effect of causing the fibers of the wool to become
felted. This is now remedied by saturating the oxalic acid
with soda, potash, or ammonia, thus forming a soluble oxa-
late. The bleaching is effected in the same manner, that is
! to say, with pure water, exempt from lime, and the wool
preserves all its suppleness and soft touch.

OO
Fast Railway Trains,

The New York Central and Hudson River Railroads and
the Pennsylvania Railroad are now running fast trains be-
tween New York city and Chicago. The time allowed is
about 24} hours, the distance about 980 miles in each case.
Taking these figures as a basis, a speed of 40 miles an hour,
including stoppages, has to be maintained. The Chicago
Inter-Ocean hints this speed is too great for safety, and as-
serts that passengers prefer to go by slower and safer trains.

—_— et —

Joan W. EvArRHART, of Marion county, Va., chopped
down a chestnut tree the other day that contained 81 gallons
of nice honey a distance of 10 feet from the butt. He after-
wards made 600 rails and 1,000 shingles out of the tree.

—_— ., ——

PArA-ARABIN.—Professor E. Reichardt says that this sub-
stance, C12H3404;, is obtained from the tissues of the sugar
beet or the carrot after the juice has been expressed. It
gelatinizes with water, and dissolves completely on the ad-
dition of a little acid and the application of a gentle heat.
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London Water Pipes.
The first instance on record of water being conveyed to
the city of London by means of pipes is in the year 1236.

Before this time, according to Maitland, the city and places
adjacent were supplied by the ““river of wells,” in the west :

part; whose decay was owing to certain mills erected on the

banks thereof by the Knights of St. John, which obstructed '

its navigation, and by degrees gave it the name of Turnmill
Brook, a name which is still preserved in Turnmill street,
through part of which this water took its course towards the
bottom of Holborn IIill, and thence into thie Thames between
the Fleet and St. Bride’s. In process of time, Turnmill
Brook was lost in the name of Fleet Ditch, or Fleet Dyke.

The other waters were Olborn or Holborn, Wall Brook,
and Langbourn. Besides these bourns or brooks were several
springs which supplied the city, as Holywell, a finc spring
famed for its miraculous virtues in superstitious times;
Clerk’s or Clerkenwell, Skinner’s Well, Fogg’s Well, Tod’s
‘Well, Loder’s Well, Crowder's Well, and Rad-Well, and the
Horsepool or 1lorsepond in Smithfield. These several springs,
or most of them untted their streams, and formed the ““river
of wells ” before mentioned.

In the year 1236, in consequence of a great want of water
prevailing in London, occasioned principally by the encroach-
ment of buildings and the Mills of the Knights of St. John,
before referred to, on the fresh water canalsabout the out-
skirts of the city, many opulent citizens contributed liberally
to the inaunguration of a scheme for bringing water by means

of main pipes from six fountains in the neighboring town of :

Tyburn, and this product was eventually carried into exe-
cution.

Hug 1 Myddelton, a worthy and enterprising citizen, carry-
ing on the business of a goldsmith, who, after several others
had attempted it without success, put into execution the de-

sign of supplying London with water for domestic use, by !

means of a rivér cut through the country from Chadwell and
Amwell, near Ware, in Hertfordshire, to a basin or reservoir
near Islington, on the northside of London.
begun on Fcbruary 20, 1608, ¢‘and with great difficulty, art,
and industry, and a prodigious expense,” with the assistance
of King James 1., was completed, and the water let into it,
on Michaelmas day, 1613. The source of the New River is
twenty miles from London, but the measurement of theorig-
nal stream, followed throughout its devious windings, neces-
sary to preserve its level, and to some extent, also, owing to
the stubborn opposition of certain of the landed proprietors,
was 48 miles 8 quarters and 16 poles. Its length has been
reduced, at different times, to about 28 milcs, by cutting off
the loops. On the completion of the work, Mr. Myddelton
was knighted, and afterwards created a baronet.
pendous undertaking eventually produced immense profits
to the fortunate proprietors of its shares, but the original
projector was all but ruined by the expenses he incurred in
bringing it to a conclusion.

The successful completion of the New River marked an
era in the history of the science of engineering in England;
and the abundant supply of one of the chief necessaries of
life, which it afforded to the population of the metropolis,
led to the development of the method of conveying water by
means of pipes to the doors and into the dwellings of the in-
habitants.

The main pipes used at that early day were sheet lead,
turned on a mandrel, and soldered at the edges, and the trunks
of elm trees, bored with augers, and left in their natural un-
dressed condition outside. Other water companics were es-
tablished in the course of time, till at the present day there
are cight of these supplying London from various sources.

Gas began to be supplied through pipes in 1807.

—— et -
Frenechh Workmen at the Exposition.

Ten thousand dolla~shave beenappropriated by the Com-
missioners of the Paris Exposition of 1878 in aid of artisans
who have meritorious objects to exhibit, construeted by their
own hands, and who are working for their own account, but
who are unable to defray the expense of exhibition from
their own resources. The prefects of each of the 86 depart-

. {
This work was '

The stu- |
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Scientific Qdmevican,

’ Complainant’s patent is for a removably hinged tray in the body of a ‘
!'trunk; the parts being so arranged and cownbined ag to admit of the ready
"removal of the tray from the trunk, and yet so adjusted as to allow tne
! tray to be turned up on its hinges, into, or against, the cover or top. This
‘ is accomplished by the peculiar form of the hinge—one leaf of which is
permanently fastened to the tray, and the other so arranged as to be in-
s serted in sockets, which are firmly fixed to the back wall of the trunk; the
whole being so arranged as to admit of a readyremoval of the hinged tray |
from the trunk, and so adjusted as to allow it an up-and-down play. *
I The Court held that any device which secures substantially the same re-
sults as complainants, by the same or equivalent mechanism,is an in-
fringement on complainant’s patent. The defendant doesnot use Vogler’s |
strap hinge and socket, but in place of it he uses a hook and socket, or
roller and sockct—not the pintle and sockes of Plumer, but a hook at-
tached to the back wall of the trunk, and aroller fastened to the back and :
upperedgeof the tray,soas to engage with and rest upon the hook, the
two when in justaposition making a hinge which performs the substantial
functionsof complainant’s hinge, except that for lack of the clongated
strap it is more readily discngaged: but when the parts arc together, it op-
crates inall essential particulars as the equivalent of complainant’s strap
hinge. TIam, therefore, of opinion that defendant’s tray is, in all its ma-
terial features as a removably hinged tray, an infringement of complain
ant’s patent. * *
Decree for the complainant.

Munday cnd Bvarts, for complainant.
N. C. Gridley, for defendant].

NEW BOOKS AND PUBLICATIONS,

Trow’s NEw Yorx City Direcrory, for the year ending
May 1,1878. Price, $5.00. New York city: The Trow
City Directory Company Publishers, 11 University Place

, This is the ninety-first volume of this standard publication. It contains,
'we are toid in the prefac?, 248,690 names, showing an increase of 7,233 over
- last y ear, and (estimating each name to represent five persons) an advance
"in population of the metropolis of 37,615, The work hasbeen carefully com-
! piled; and large as it is, equalling in printed matter, the publishers says
.some thirty volumes of the ordinary novel, has been entirely prepared and

publisped since the1st of May Theusual excellentmap of thecity is pro-

| dial at the frout of the bank.

cuitters are attached, that arc arranged symmetrically to a center cutter,
and decreasing in height toward the end cutters. The handles are at-
tached to a centrally pivoted beam that may be swung around to use the
plow in ¢ither direction without turning the same.

IMPROVED TOY MONEY BOX.

Edward J. McLoughlin, New York city.—The shaft of a winged wheel
extends through the side of the bank, and is provided with a flexible in-
dex, which touches a circular row of pins that project from the face of a
The coin is dropped into a chute, whence
it passes to the wheel, and by striking one of its wings causes it to rotate.
This motion continues until arrested by the friction of the journals and
the resistance of the index as it passes the pins. A number is called, and
if the index stops at the number mentioned the bank pays five times the
amount of the deposit, which is rctained, but if the index stops at any
other number than the one cailed, the bank retains the deposit and pays
nothing,

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED GOVERNOR FOR STEAM ENGINES.

Harris Tabor, Corning, N. Y., assignor to B. W. Payne & Son, of same
place.—This is an improved governor for steam engines, which acts in the
customary manner when applied to an engine with single valves, and also
as an automatic cut-off, When the speed increases over thatrequired by
the tension spring, weights are thrown out by centrifugal force, and the
ceeentric moved across :he shaft, thereby reducing the travel of the valve
until the engine is srought back to its former speed. If there is a ten-
dency to decrease the speed the spring draws the eccentric in opposite di-

' rection, so as to impart a longer stroke to the valve and re-establish the re-

quired speed. The joint action of the tension spring and weighted levers
on the sliding eccentric serves to keep up the uniform motion of the en

vided; and in general the work is fully up to its normal standard of ex-
' cellence.

THE AMFRICAN MAIL.—This is the title of a new and handsomely
i printed monthly publication devoted to trade purposes, especially designed

i for foreign circulation. It exhibits the latest quotations in all the differ- !
I ent branches of trade. shows productions of the country, its manufactures,
‘ andthe advantages which the American market affords in the way of sup-
i plies for foreign places.

fDecent American an

d fo

reign 2atents,

Notice to Patentees,

Inventors who arc desirous of disposing of their patents would find it ‘
greatly to their advantace tohave them illustrated in the ScTENTIFIC AMER-
 IcAN. We are prepared to get up first-class woob ENGRAVINGS of inven-

tions of merit, and publish them in the SciENTrric AMERICAN on very
. reasonable terms.

‘We shall be pleased to make estimates as to cost of engravings on receipt

! of photographs, sketches, or copies of patents. After publication, the

cuts become the property of theperson ordering them, and will be found

of value for circulars and for publication m other papers.

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.,

IMPROVED MORTISING MACHINE.

Alfred D. Eddy and Henry J. Stolzenbach, Tiffin, 0.—This invention is
jan improvement in that class of mortising machines in which the boring
j and cutting tool is caused to advance as the table carrying the stuff to be
J mortised is reciprocated in a dircction at right angles thereto. The im-
i provement relates to the device for clamping the stuff upon the table; the
I circular form of the work table, the adjustable bracket on which the work-
1 table slides, the means for reciprocating the mandrel, the construction of

. the cam periphery, and a belt-tightening device.
i

IMPROVED APPARATUS FOR ATTACHING HARNESS TO THE
SHAFTS.

. William C. Smith, New Haven, Conn.—This is intended for the purpose
of hitching quickly a single horse to any vehicle having shafts, or for
hitching a double team, using two pairs of shufis, insicad of a pole, the
object of the device being to save time, so asto be speclally adapted for
hose carts, fire engines, and similar apparatus. It consists of a socket,
with open top and spring-acted locking dog, applied to the harness, and of
a buiton that enters the socket and is connected by looscly swinging link
and tracc piece to the shaft and trace.

‘ IMPROVED RUNNING GEAR.

Moses Atwood, New Sharon, Iowa.— This running gear is so constructed
that cither of the wheels may rise above or sink below a level in passing
over obstructions or depressions withount straining the gearing or body.

IMPROVED SAWING MACHINE.

i
: Flavel Simonson, Round Grove, Il1l-—The operation of the machine is as
f follows: The guide is raised by a handle until it is engaged by a catch. A
| log is placed against the serrated plates and securely clamped by the dog
1 by drawing alever, the said lever being held in place by a ratchetbar. The
guide is now released from the catch, and lowered until the saw comes
into contact with the log, when, being in motion, it cuts its way through

the log, being forced downward by the weight of the saw frame. When

gine, according to the degree of speed to which the spring has been ad-

- justed.

IMPROVED IIEATING FURNACE.

Stephen W. Morgan, Winona, Minn.—Thisfurnace saves fuel by means
of reheating the smoke and passing the same again through a series of ra-
diating pipes or drum. The invention consists, mainly, of a fire box with
a system of horizontal pipes extending therefrom, and returning to a re-
heating box placed centrally in the fire, the gases of combustion being
there reheated and conducted through a second system of heating pipes,
and finally out to the chimney.

IMPROVED SAFETY VALVE.

Frank B. Scovell, Waterford, Ontario, Canada.—The steam is admitted
to the space in a cylinder above a piston. Thesaid piston being greater in
area than the valve, the counter pressure exerted on it is more than sutli-
cient tohold the valve to itsscat. When the pressure of steam rises above
the prescribed limit, & piston in the valve is forced upward against the
pressure of a spring carrying a small sliding valve with it, so that it covers
ports. The steam above the piston is thus permitted to escape when the
valve is raised by pressure of stcam from below, and steam escapes from
the boiler until the normal pressure is regained, when the spring throws
the small piston downward, moving the sliding valve, admitting steam to
the space in the cylinder above the piston,when the steam so admitted will
force down the piston, and cause the valve to regain its seat.

IMPROVED MACHINE FOR SANDING BRICK MOULDS.

Samuel W. Babcock, Haverstraw, N. Y.—To a shaft are attached rows
of paddles, the different rows being set at a different lateral inclination.
The shaft is revolved by a belt passing around a pulley attached to its end,
and as it revolves the paddles take the sand from a box and project it
through the slotted top of the table into the inverted mouids standing upon
said table beneath the platform. A hopper having its bottom inclined
from the niiddle to a hole on each side is connected by spouts with the ap-
ertured sand box, to enablethe sand to flow automatically from the former
into the latter.

IMPROVED TOOL HANDLE.

Levi H. Roberts, Morley, Mich.—The end of the handle is cut off about
half an inch within the eye of the tool, and inthe part of the said handle
that enters the said eye is formed a transverse mortise, in which is loosely
fitted a nut. In the end of the handle is bored a longitudinal holeto re-
ceive the bolt, the forward end of which is made conical. A plate, made
a littlelarger than the eye of the tool, is rabbeted upon its inner side, to
allow its middle part to enter raid eye, and upon its inner side and upon
the opposite sides of the hole for the bolt are formed two wedges. Slits
are sawed in the end of tle handle to receive the wedges. To the bolt is
secured a collar. This arrangement allows the bolts to be started a little
before it begins to withdraw the plate and wedges, sothat should the said

, plateand wedges stick, they may be started by means of a chisel, or other
: suitable instrument.

IMPROVED MARINE ENGINE GOVERNOR.

William A. Brice, London, England.—This is animproved means of gov-
erning the speed of marine engines, to prevent what is known as ‘““ra-
cing,” when the screw is momentarily raised out of the water. The device
comnsists in a centrifugal governor, of any suitable construction, driven by
toothed gear direct from the screw shaft, and operating a throttle valve of
any kind in one of two stcam pipes, by which steam is supplied to the en-
gines. Where one pipe has been used before to convey steam from the
boiler to the engines, two pipes are used, and in one of them is applied a
valve operated by the governor, as above described, so that immediately
the screw commences to turn at a higher speed the valve will be closed,
and the steam cut off throngh that pipe. If the sectional arcas of the two

| . . the log is cut through, the guide prevents it from dropping too low.
ments are to supervise the applications under this head. i = e P pping

O ——

NEW HOUSEHOLD INVENTIONS.

TrE royal tigress in the Berlin Zoological Gardens lately 1
brought forth a litter of two, which she utterly refused to |

take care of. They were accordingly placed amidst the IMPROVED INVALID BEDSTEAD.

family of a Newfoundland dog, who welconied the new-
comers warmly, and bestows upon them all necessary mater-
nal attentions.

~ DECISIONS OF THE COURTS.
United States Circuit Court—Northern District of

TRUNK PATENT.—HERMAN VOGLER 7', EDWARD SEMPLE.
[In equity.—Before Blodgett, J.]

.Theclaim in a patent must be for something deseribed in the specifica-
tion, so thatany person of ordinary mechanical skill, or skill in the art
covered by the patent, can, from the specification, make a mechanism
which will contain the claim.

The purpose of a reissue is to enable one to secure what he was entitled
to_m his original patent. but, throngh inadvertence or mistake, did not ob-
tain: but it cannot be made the means of coverine anything which was not
in theoriginal invention. '

The novelty of .a patented invention is not impeached by a prior patent
which did not originally describe the invention, but has since been en-
larged by reissuc so as to include it.

Anydevice which secures substantially the same results as the patentees
by the same or equivalent mechanisim, is an infrinzement,

This is a bill in equity for an injunction, and an acconnt of profits and
damages for an alleged infrincement of a patent granted by the United
States to the complainant, January 11, 1867, for an * Improvement in
Trunks,” being a rejssuc of an original patent to the same substantial
purport, dated October 6. 1874.

The answer denies the infringement, and also denies thai complainant is
the original and first inventor of the device set forth and claimed as new
in his original and reisued patent.

Charles T. Moore, Renovo, Pa.—This is a bedstead for invalids which
i can be adjusted in various positions for the convenience and comfort of

! the occupant.

IMPROVED BURGLAR ATLARM,

Hiram J. D. Miner and Daniel T. Sceley, Dunkirk, N. Y.—This is an
alarm fer attachment to doors and windows, which will indicate the open-
iing of the same by releasing a spring-actuated train of gearing, which |
' rings a bell. The movement of a lever attached to the door or window i

. liberates an arm, and permits the gearing to act on the pallets and vibrate
| the hammer, which strikes a stud, causing the bell to ring.

i IMPROVED WINDOW CORNICE.

Samuel Sargeant, Brooklyn, N. Y.—This consists in animproved win-

idow cornice, formed by attaching horizontal metal tubes and vertical

metal tubes halved to each other, and provided with knobs in some or all

of their ends, to foundation boards by screws passing through the said

. boards, through the inner sides of the said tubes, and into blocks of wood

. driven into the tubes, :
- 4O >

NEW MISCELLANEOUS INVENTIONS.

IMPROVED ICE PLOW.
|

John F. Behm, Omaha, Neb.—This is an improved ice plow by which
two furrows may be cut, and which may be used in either dircction with- !
|out turning the plow, the same marking also closer or wider, as re-
iquired. The plow has cross-pieces, to which two longitudinal rows of \

© 1877 SCIENTIFIC AMERICAN, INC.

! pipes be equal, half the steam supply is thus cut off, the other half throngh
the other pipe being intended to keep the engines in motion at the same
speed. .

A O D

NEW AGRICULTURAL INVENTIONS,

IMPROVED RECIPROCATING CHURN.

Fliza Brough, Greenville, Mich.—By suitable construction, as the churn
body is oscillated upon its pivots, the milk is dashed back and forth, and
isthrown into violent agitation, bringing the butter in a short time,

IMPROVED CATTLE STALL.

Ephraim E. Waddell, Gallipolis, 0.—This consistsin the combination, in
a cow stable, of a frame, pivoted side gates, cross beam, and floor steps,
the gates being pivoted in cross beam and steps, and between the front
and rear ends of the stalls.

IMPROVED PLOW.

John D. Bowen, Roseburg, Oregon.—The invention consistsin a share
land-side and land-side share made in onc piece, cut out of sheet steel
struck up into proper shape, or cast of cast steel, and provided with lugs
and a slot for the attachment of other parts of the plow. The whole may
thus be made of less material, lighter, and cheaper, the shares being self-
sharpeners.

IMPROVED MOWER.

James H. Cain, Cana, N. C.—When the cutter blades are thrown into
downward position by the lever, they are rigidly braced by a rod and re-
tained in position for work by a hook, binding on a lever, so as to be oper-
ated by the reciprocating motion of the cutter bar as imparted by the gear-
ing of the wave wheel with the main wheel. The swinging up of the cut-
ter blades interrupts the gear of main wheel and wave wheel by jo'nt ac-
tion of levers, and gives, in this manner, to the attendant a full control
over the mower.
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Buginess and Levsonal,

The Charge for Insertion under this head is One Dollar
a line for each insertion. If the Notice exceeds four
lines, One Dollar and a Half per line will be charged.

Pattern Makers can get Metallic Pattern Letters, to
letter patterns, of H. W. Knight, Seneca Falls, N. Y.

‘Wanted—Quantity large coiled Springs. Miller, Bar-
low & Co., Cookshire, Quebec, Canada.

West’s New Yankee Tire Setter. Sets them cold on
the wheel. Shrinksall around alike. J. B. West, Roches-
ter, N. Y.

‘Wanted —A new 50 horse Engine and Boiler. Engine of
latest style. Combining simplicity and economy. En-
quire of A. M. Johnston & Co., Rockford, Ill.

Manufacturers of Felt Paper send samples and prices,
by quantity, to S. T. Carr, Elmira, N. Y.

For Sale.—One Spinning Lathe. Good asnew.
dress White Sewing Machine Co ., Cleveland, O.

‘Wanted—Burglar Alarm. Box 111, Saratoga Sp’s, N.Y.

One third-class Amoskeag Steam Fire Engine built to
order and highly finished, to be drawn by hand or horse,
fullyequipped with hose carriage, hose, pipe, and tools;
engine was never in service, and can be seen at Rhode
Island Locomotive Works, Providence, R. I.

Ad-

Inventors.—All patents not received before June 25th
must hold over until September Sale. G. W. Keeler,
Auctioneer. See Advt.

A Device for Preventing the Accumulation of Frost
and Steam upon Store Windows has been patented by C.
T. Anthony and J. Manheim, of Taunton, Mass., to
whom allletters should be addressed. Territoryforsale.

Reliable Oak Leather and Rubber Belting. A spe-
cialty of Belting for high speed and hard work. Charles
‘W. Arny, Manufacturer, Phila., Pa. Send for price lists.

How to make Violins—Write J.Ranger,Syracuse,N.Y.

Shaw’s Noise-Quieting Nozzles, for Escape Pipes of
Locomotives, Steamboats, etc. Quiets all the noise of
high pressure escaping steam without any detriment
whatever. T. Shaw, 915 Ridge Ave., Philadelphia, Pa.

For13, 15, 16, and 18 in. Swing Screw-Cutting Engine
Lathes, address Star Toot Company, Providence, R. I.

For Sale.—Second-hand 4 Sided-Moulder, with about
300 knives; good as new; price $500. T. R. Bailey, Agt.,
Lockport, N. Y.

Combined Miller and Gear-Cutter ; capacity large ;
almost new; a bargain. C. A. Conde & Co., Phila., Pa.

For Boult’s Paneling, Moulding, and Dovetailing Ma-
chine, and other wood working machinery, address B.C.
Machinery Co., Battle Creek, Mich.

John T. Noye & Son, Buffalo, N. Y., are Manufactur-
ers of Burr Mill Stones and Flour Mill Machinery of all
kinds, and dealers in Dufour & Co.’s Bolting Cloth.
Send for large illustrated catalogue.

Steel and Iron Set Screws, manufactured by L. F.
Standish & Son, New Haven, Conn.

Electric Gas Lighting Apparatus, applied to public
and private buildings. The latest improvements. A. L.
Bogart’s patent. Address 702 Broadway, N. Y.

Patent Taper Sleeve Fastening and Wooden Pulley
‘Works are now in full operation. Orders solicited. Sat-
isfaction guaranteed. A. H. Gray, Erie, Pa.

Painters, etc., getcircular, prices, etc., of New Metal-
lic “ Wiping out ”” Graining Tools; 75,000 now in use. J.
J. Callow, Cleveland, O.

Removal.—Fitch & Meserole, Manufacturers of Elec-
trical Apparatus, and Bradley’s Patent Naked Wire He-
lices, have removed to 40 Cortlandt St., N. Y. Experi-
mental work.

Power & Foot Presses, Ferracute Co., Bridgeton, N. J.

For Best Presses, Dies, and Fruit Can Tools, Bliss &
‘Williams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y

Lead Pipe, Sheet Lead. Bar Lead, and Gas Pipe. Send
for prices. Bailey, Farrell & Co., Pittsburgh, Pa.

Hydraulic Presses and Jacks, new and second hand.
Llathes and Machinery for Polishing and Buffing metals.
E.Lyon & Co., 470 Grand St.,N. Y.

Solid Emery Vulcanite Wheels—The Solid Original
Emery Wheel —other kinds imitations and inferior.
Caution.—Our name is stamped in full on all our best
Standard Belting, Packing, and Hose. Buy that only.
'The best is the cheapest. New York Belting and Pack~
ing Company, 37 and 38 Park Row, N. Y.

Steel Castings from one 1b. to five thousand 1bs. In-
valuable for strength and durability. Circulars free.
Pittsburgh Steel Casting Co., Pittsburgh, Pa.

For Solid Wrought iron Beams, ctc., see advertise-
ment. Address Union Iron Mills, Pittsburgh, Pa., for
lithograph, etc.

Small Fine Gray Iron Castings a specialty. Warranted
soft and true to patterns. A. Winterburn, 16 and 18 De
‘Witt St., Albany, N. Y.

Silver Solder and small Tubing. John Holland, Cin-
cinnati, Manufacturer of Gold Pens and Pencil Cases.

Patent Scroll and Band Saws. Best and cheapest in
use. Cordesman, Egan & Co., Cincinnati, O.

Best Glass Oilers. Cody & Ruthven, Cincinnati, O.

J. Dickinson, 64 Nassau St., N. Y.

Chester Steel Castings Co. make castings for heavy
gearing, and Hydraulic Cylinders where great strength
isrequired. See their advertisement, page 414.

Help forthe weak, nervous, and debilitated. Chronic
and painful diseases cured without medicine. Pulver-
macher’s Electric Belts are the desideratum. Book, with
full particulars, mailed free.
Galvanic Co., 292 Vine St., Cincinnati, Ohio.

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

Oval and Disk Cutting Machines for Lithographers,
Printers, Paper Box Manufs, etc. Send for illustrated
circular. Frank Thomas & Co., Home St., Cincinnati, O.

Reliable information given on all subjects relating to
Mechanics, Hydraulics, Pneumatics, Steam Engines, and
Boilers, by A. F. Nagle, M.E., Providence. R. I.

Diamond Saws.

S. S. will find something on desiccating
eggs on another page of thisissue.—dJ, T. W. will find a

recipe for aquarium cement on p. 80, vol. 31.—J.P. M.,
Jr,, will find on p. 123, vol. 29, directions for making a
storm glass.—Mrs. J. G. B. is informed tkat galvanized
pipes and vessels are very deleterious to water. See p.
139, vol. 33.—R. W. S. willfind something on regulating
the heat of an incubator on p. 273, vol. 33, and p. 213,
vol. 34.—A. R. S.should read the answer on p. 396, vol.
36, as to moulding in plaster of Paris. As to cleaning
carpets, see p. 89, vol. 25.—P. M. B. will find on p. 395,
vol. 36, directions for removing oil stains from granite.
—J. E. M. will find directions for bluing steel on p. 123,
vol. 31.—D. H. B.,, of Aby-Thorshag, Sweden, is in-
formed that we do not know the address for which he
inquires.—L. B. will find the description of high and
low pressure engines on p. 42, vol. 25. As to the rule
for horse power, see p. 33, vol. 33.—B. Y. can try the
preparation described on p. 154, vol. 32, to preserve his
silver objects from being tarnished.

(1) C. W.B. asks: 1. How can I make hair
rope fireproof? A. Strong, warm solutions of tungstate
of soda (crude), or of sulphate of soda (Glauber salt),
in water may be used for this purpose. It is not neces-
sary to repeat the tungstate of soda treatment unless
the material has been exposed to continued wet weather,
in which case it is recommended to precipitate the in-
soluble tungstic acid in the fiber by soaking it, after im-
pregnation, in diluted muriatic acid. The sodium chlo-
ride (salt) formed should be dissolved out with warm
water. For hair ropes, it would be best to pass the ma-
terial through a bath of warm alkali before impregnat-
ing with the tungstate. 2. Does the process make it
heat-proof? A. We do’ not know what is meant by
“heat-proof.”” Impregnating ‘the ropes with inorganic
salts will much alter its heat.conductivity.

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

0.B.—No. 1 is not a lithographic stone, and would be
of little value for lithographic purposes. It might an-
swer for rubbing down rough metal, and in marble pol-
ishing. It istoo soft and porous tomake a good hone.
No. 2isa limestone; and if properly burnt, it might make
a cement.—D. E. W.—The mineral contains (besides
carbonate of lime) crystals of barite and celestite. You
should send a larger piece.

A. 1. asks: Has there been anything in-
vented to throw a paddle wheel off of its center? Many
such wheels, and stationary engines also, stop in the
dead center, and have to be pried off before they can start
again.—W. G. B.asks: How is the low temperature pro-
duced and maintained in therefrigerators on exhibition
at the Centennial? I noticed that the thermometers in
them showed about 20° Fah.—C. L. P. asks: Will C. H.
S., who uses coal oil to make his hair grow, inform me
how he applied the oil, how often, and how much at
one time, and whether he washed or bathed his head
with water?

COMMUNICATIONS RECEIVED.

The Editor of the ScreEnTIFic AMERICAN acknowledges,
with much pleasure, the receipt of original papers and
contributions upon the following subjects:

On a New Motor. By W. B. M.
On Steam Economy. By J. W. T.
On Torpedo Balloons. By T. F.
Omn a FireEscape. By W. C. M.
Also inquiries and answers from the following:
J.D. H—F.J. B.—J. B. M.—W. H.—J. B. B.—G. G.
J.H. W.—A. A. A—H. 8.—G. F. K.—J. B—C. A. S.

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 be given.

Inquiries relating to patents, or to the patentability
of inventions, assignments, etc., 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 print them all; but we generally take pleas-
ure in answering briefly by mail, if the writer’s address
is given.

Hundreds of inquiries analogous to the following
are sent: ““Who sclls the best boiler scale preventive?
‘Who makes imitation marble? Who sells glazed porce-
lain tiles? Who sells iron stable fittings? Who sells
aquaria, with fish, reptiles, and suitable plants? Who
sells astronomical telescopes?”? All such personal inquir-
ies 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 column. Almost any desired infor-
mation can in this way be expeditiously obtained.

OFFICIAL.

INDEX OF INVENTIONS

FOR WHICH
Letters Patent of the United States were
Granted in the Week Ending
May 22, 1877,

AND EACH BEARING THAT DATE.

[Those marked (r) arereissued patents.]

Address Pulvermacher |

A complete copy of any patent in the annexed list,
including both the specifications and drawings, will be
i furnished from this office for one dollar. In ordering,
| please state the number and date of the patent desired,
and remit to Munn & Co., 37 Park Row, New York city.

... 191,127
. 191,160
.. 191,052
. 191,138

Agricultural cooker, Farley & Blackwood .
Alum, ete., making, C. Lennig
Animal trap, P. A. Herbert
Apple parer, W. M. Griscom ....

Auger, hollow, C. S. Bonney (T .. 1689
Bag machine, E. Stanley ...... .. 191,013
Baker, L. Drew .......ccccoevveeeennn .. 191,035
Baking pan, Kagey & Stoneburner . .. 191,059
Bale tie, wire, L. Stewart ... . 191,192
Bedstead, invalid, C. T. Moore . .. 91,068
Bedstead, wardrobe, R. Cleland..... .. 190,957
‘ Beeswax, bleaching, H. T. Yaryan .. .. 190,995
Blacking box, J. H. Weeks ............... . 190,992

. 191,111

‘ Blind slats, compressing ends of, E. Cather 5
veerrs 190,949

Boiler and steam heater, G. W. Blake........

Boiler flue brush, J. H. Davis..

Boiler, sectional, E. H. Graham 190,966

Boot soles, nailing, L. Goddu (1) 7,692
Bottle opener, E. Bacher ..... 191,093
Bracelet, Hommond & Krymer.. .. 191,140
Breech loading fire arm, E. Engel .. 191,124
Breech loading fire arm, . W. Tiesing.. .. 191,197
Brick moulds, sanding, S. W. Babcock. . 191,018
Bridle bit, W. M. Hutton .......... .. 190,965
Broom winding machine, J. Gray. .. 191,048
Brush machine, J. D. Baker ... .. 190,999
Buckle, trace, W. B. Walker.... 191,014
Bung cutting machine, P. Medart.. 191,066
Bureau drawer, I. Mason . 191,162
Burglar alarm, W. J. Decker.. 190,961
Burglar alarm, Miner & Seeley.. 191,067
Butter mould, S. Giles ....... .. 191,045
Camp stool, E. M. Sammis .. 191,182
Can opener, R. H. Rose..... . 191,075
Canal boats, propelling, B. H. Muehle . 190,975
Car axlebox, R. B. Eason.. .. 191,037
Car coupling, Dobbs & Robinson .. 191,122
Car coupling, S. N. Keith..... .. 191,060
Car coupling, J. D. Ross... . .. 190,984
Car coupling, G. W. Wilson... . 190,214
Car heater, E. O. Huntington .. 191,056
Car sleeping berth, A. E. Barthel . 191,098
Car window, Barker & Shill.......... .. 191,095
Cardboard, ornamenting, Adams & Bott........... 190,997
Carpet stretcher, A. T. Safford............... ..... 190,985
Carpet sweeper, E. T. Prindle.. .. 190,982
Carriage top, C. Fockler ..... .. 191,129
Cattle stall, E. E. Wadde .. 191,086
Centrifugal machine, A. A. Goubert. .. 191,137
Chair,J. HesS.....cuu..n. ... 190,967
Chair, folding, E. H. Mahone . 190,974
Chair, folding arm, W. A. Webb .. 191,015
Chandelier, adjustable, R. Marsh... .. 191,064
Check register, Stewart & Van Heven .. 190,988
Check rower, ete., De Veaux & Rosser............. 191,003
Churn, reciprocating, A. Heartsill 191,142
Churn, rotary, D. L. Westcott .. .. 191,210
Cigar,J. H. Campfield.........ccovvvvniiiiniieinnnnns 191,108
Cigarbox, A. E. Ebert......cccoiiiiieiiiiniiiiinnn 191,038
Clams, preserving, H. W. Buttles . 191,024
Clothes washer, J. W. Cheek 191,028
Clothes washer, A. Kimber..............cooovian. 191,15%
Coal hod, E. F. O'Toole .. 191,011
Cockeye and trace clip, J. W. Hoffman . 191,143
Coffee-making apparatus, A. G. Buzby. 191,106
Coin, metal alloy for, W. W. Hubbell.. .. 191,146
Corn and seed planter, H. F. Baker.. . 191,019
Corn planter, Miller & Wright (1) ... . 7,695
Corn planter and drill, J. L. Hill. .. 191,054
Cultivator, Brewster & Neher..... .. 191,101
Cultivator, Robertson & Knight . .. 191,179
Cultivator, E. M. & M. L. Kissell........ .. 190,972
Distillation, continuous, S. Van Syckel.. .. 191,203
Door fastening, C. R. Arnold ........... .. 190,998
Draftequalizer, L. W. Frederick................... 191,041
Drawing metalrods, etc., Brankman & Brightman 191,100
Electriclight, N. E. Reynier.......c.ccovvvveieiennnn 191,177
Engine and pump donkey, J. Stannah.............. 191,190
Engine, oscillating, Gibson & Eberhart............. 191,134
Engine, air pump connection, G. H. Corliss . .. 190,958
Explosive compound, O. Burstenbinder........... 190,954
Eyeglass, F. P.Iannarone...........cceueueeeeenns 191,149
Faucet, self-closing, H. C. Meyer (r). 7,694
Fence barb, A. J. Nellis............... . 191,011
Fence barbs, wire, H. N. Frentress (r). 7,698
Fence, portable, A. S. Chaney........ .. 191,113
Filtering apparatus,J. Gainey.... .. 191,131
Finger nail cutter, R. W. Stewart .. 190,989
Fire escape, A. L. Clark........... .. 191,115
Fire escape, Dartt & Post.. .. 191,118
Fire escape, D.B. Ewing.. .. 191,125
Fire escape, E. Row........ .. 191,181
Fireproof ceiling, J. Gilbert. . .. 191,135
Fish hook,snap, G. C. Miller............. .. 191,165
Flower pot supporter, W. F. Sampson ............. 191,183
Fluid meter, C. M. Van Tin€.......coevvvreenncnnnns 191,205
Fork table, L. S. White (r)..... . 1100
Fruit dryer, W. S, Plummer 191,072
Fruit jar, C. Hastings...........ooiiiiiiiiiinniianan, 191,050
Furnace, J. Jenkins .. 191,005
Furnace and hot blast oven, A. Wilson............ 191,213
Furnace grate, C. Deguine......... O0000E00005006000 191,002
Furnace, heating, S. W. Morgan...... .. 191,069
Furnace, metallurgic, W. M. Watson.. .. 191,209
Gage, F. K. Hesse....... «cooovvninnnn .. 191,053
Gage for bits, R. Gardiner............... .. 191,133
Game and cartridge belt, Case & Bedell.. .. 191,027
Game apparatus, F. E. Nutting......... .. 191,169
Garment holding device, C. E. Johnson. .. 191,152
Gas apparatus, dip pipe for, J. Dittmar.. . 191,121

Gas cocks, electric opening of, D. M. Smyth.
Gas, manufacture of, M. H. Strong................

. 191,012
191,082

Gate, Cherry & Elliott . . 191,114
Gate, I. D. Jewett...... . 191,151
Gear wheel, D. Jones . 191,155
Glass mould, shade, ete., H. Brooke........ 191,103

191,132
191,023

Glue, manufacturing, C. O. Garrison
Governor, marine engine, W. A. Brice............
Governor, steam engine, H. Tabor .. 191,084
. 190,991

Grain and seed separator, C. A. Weed g
Grain binder, W. R. Baker.. . 190,096
Grain binder, S. D. Locke (r).. 7,701

. 190,993
.. 190,990
.. 191,097
.. 190,951
.. 191,136
.. 191,081

. 191,051

Grain binder, Werts & Gilmer .
Grain separator, C. A. Weed................
Grasshopper detroyer, J. V. Barger..
Grate shelf, J. Boorom........ ....
Hammer, tack, F. R. Glasscock...........

Harness to shafts, attaching, W. C. Smith
Harness tug, C. Hauffo.........oovennnnnn..

Harrow, sulky, G. M. Furman.. . 191,043
Harvester cutter, A. Walter....... .. 191,207
Harvester lever, H. & H. L. WellS.........ccc..... 191,087
Hat, F. P. Flanagan (1) . 7,691
Hat, H. Kuhlman . 191,061
Hay stacker, J. Chase . 191,001

... 191,166
. 191,091
. 191,161

Hen’s nest, H. B. Morrison
Hoisting gear, cattle, W. H. Axford
Horse hay rake, D. Martin

Horse hay rake, Smith & Cowles (r) .. 7,696
Horse power link, J. Westinghouse . 191,211
Hose nozzle, E. R. Tomlinson.. . 191,199
Hose couplings, attaching, D. T. Ellis .. . 191,039
Hose to couplings, securing, J. A. Caldwell . 191,026
Hot air register, L. E. Smith.... . 191,080
Hydrocarbon burner, etc., C. Holland. . 191,144
Hydrocarbon vapor burner, R. W. Park . . 191,170

Ice plow, J. F. Behm ..................
Infusions, making, R. U. Etzensberger
Inlaid work, designing, J. U. Mueller..
Iron castings, hardening, A. F. Andrews.
Key hole guard, C. Eisele
Kits and buckets, making, J. P. & S. N. Blood.... 191,099
Knife handle and sheath, Manuel & Whitehouse. 191,063
Knitting machine, J. L. Branson. . 190,952
Knitting machine, J. Sibson .... . 191,186
Ladle for metal founding, W. Fawce . 191,128
Lamp burner, B. Hempstead . . 191,141
TLamp, pneumatic, G. W, Cook .. . 191,032

.. 191,020
. 190,964
. 191,167
. 191,089
191,123
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. 190,960

Latch for doors, etc., A. C. Woolman... ..........

191,216
Latch, gate, J. Neill...................... .. 190,976
Lawn mower attachment, A. H. Wood .. 190,994
Leaf turner, D. W. G. Humphrey ............ . 191,055

. 191,006
191,173
191,110
. 191,049

Leather, cutting, etc., J. W. & R. H. Lufkin .
Leather, whitening, etc., W. A. Perkins
Lifting jack, T. J. & C. C. Case .
Liquids, elevating, T. Hanson
Lock, alarm, G. W. Graham 191,046
Locks, face plate for, A. Stewart.... .............. 191,191
Locomotive furnace door, W. W. Hubbell... . 191,147
Loom, stop motion, J. M. Linscott......... ....... 191,062
Lubricator, C. H. Parshall 191,171
Magazine firearm, F. W. Tiesing . . 191,196

Milk cooler, E. D. Bennett 191,021
Milking stool, E. Avey 191,090
Mould board, conical, C. V. Dyer. . 191,086

.. 191,109
.. 191,025
.. 190,962
.. 191,016
.. 191,029
.. 191,107
. 191,148
191,139
191,079
191,200
. 191,047
191,000
191,204
.. 191,119
.. 191,195
.. 190,953
.. 190,980
.. 190,981
.. 191,112
.. 191,194
.. 191,154
. 190,965
191,116
191,159
. 191,022
190,971
191,007
. 191,044

Mortiging machine, H. Carter ..
Mower, J. H. Cain...
Mower, R. Dirks.....
Mower, W. N. Whiteley. 00 o
Musical instrument, M. H. Collins.
Napkin holder, M. Campbell....
Napkin holder, R. W. Huston
Nut lock, Hahn & Mayers .
Nut lock, E. R. Shepard..
Nuts, making, S. S. Townsend.....cooeeeeeerunennn.
Oil can, J. Graves
0il cap spout, H. C. Campbell ..
Oil still, S. Van Syckel.........

Oven and oven door, W. C. Davi
Padlock, R. Thompson .
Paint composition, C. Brow.
Paper box, L. B. Plimpton..
Paper box, L. B. Plimpton ..
Pasteboard blanks, cutting, A. Chase
Pavement, wood, H. M. Stow.
Pen, E. S. Johnson..
Pipe joint, A. W. Foster, Jr
Pitman, O. Cooley...........
Pitman box, E. M. Krum..
Plow, J. D. Bowen
Potato digger, D. M. Kink..
Propeller guard, A. Marschall ..
Pump, J. F. & W. W. Furnas.

Pump piston, J. M. Springer... 191,188
Punching metal, A. Robertson...................... 191,074
Radiator, steam, R. L. Kernochan. .. 191,156
Radiators, air box for, G. W. Blake.. . 190,950

Railway switch, C. L, Cooke () coovuuunrnnn... 5 7,690
Railway signal, circuit closer, H. N. Rowell. .. 191,076
Refrigerator lining, G. H. Levis.............. .. 191,973
Respiratory brace, G. F. French.... .. 191,042
Revolving firearm, C. H. Richardson .. 191,178
Rolling bars, etc.. I. Reese.. .. 190,983
Roofing material, C. M. Warren .. 191,208
Running gear, M. Atwood ..... .. 191,017
Sash holder, L. R. Witherell .. 191215
Saw, circular, E. W. Tilton . . 191,198
Saw, jig, L. T. Stanley. 191,189
Saws, sharpening, etc., S. Whitesides ... .......... 191,212
Sawing shingles, T. H. Delaney .. 191,034
Sawing staves, A. Knipper.......c.ooevvviivininnnn 191,158
Seed planter, Bryant & Partridge.........cc.coou.0. 191,104
Sewing needles, straightening, Thompson et al ... 191,085
Sewing shuttle lever, R. H. St. John............... 191,193
Sewing machine stop, H. D. Baker..... .. 190,948
Sheet metal can machine, G. H. Perkins .. 191,172
Sheet metal, seaming, J. F. Starr, Jr. ... .. 190,987
Shelves, supporting, F. G. Johnson .... .. 191,058
Shutter worker, Buttler & Zweidinger . .. 191,105
Shutter worker, M. M. Zellers.. .. 190,996
Signal light, floating, R. Pintsch.......... .. 190,979
Skylight lifter and lock, J. F. Wollensak .. 191,088
Slate frame attachment, K. F. Meyer.. .. 191,009
Soldering apparatus, S. Uhlich........ .. 191,202
Spark arrester, I. B. Smith...... . 191,187
Spoon and fork, L. S. White(r) ...... 5 7,699
Steam generator,J. & G. Firmenich . 191,004
Steering, surge reliever for, R. M. Mountfort ..... 191,070
Stone, drilling, F. JoOhnson.......... ccovvvvvnennenn 191,057
Stove pipe thimble, Selden et al. .. 190,986
Stove polish, J. W. Hill......coviiiiiiiiienenarannnn. 190,968
Straw cutter, T. E. Marable.......ccoevuenieniannnnns 191,008
Street sweeper, N. Campbell.. .. 190,956
Sucker rod, L. ROgers  ......cccoeviiiiiiis cennnnn 190,180
Sugar liquor, saving, F. O. Matthiessen.......... 191,163
Suspenders, A. Shenfield .... 191,185
Syringe case, B. F. Sutton .............oooiviiin 191,083
Tablets. etc., making, H. Pfeil . .. 191,174
Tag, E. Culver...........cceeeneen .o 191017
Tamping tool, I. W. Mead......... . 191,164
Telegraph, chemical, C. A. Randall . 191,176
Telegraph system, T. M. Foote..... .. 191,130
Thill loop or supporter, T. Eaton, Jr.. . 190,963
Tires, ete., bending, L. W. Tyler ... 191,201
Tobacco cutter, J. Farrar . 191,126
Tobacco pipe, B. Lorillard (r) . 7,693
Tobacco pipes, moulding clay, J. G. Oliver. .. 190,977
Tool handle, L. H. Roberts . 191,073
Toy money box, E.J. McLoughlin ... 191,065
Toy pistol, C. A. Bailey. .. 191,094
Toy skating rink, S. E. Bachmann ... 191,092
Toy, trundle, H. P. Pfilum ... 190,978
Traveling bag, S. R. Raffel... .. 191,175
Type writer, P. Deming ... .. 191,120
Valve, safety, F. B. Scovell... .. 191,078
Vehicle spring, F. W. Faber.. .. 191,040
Vehicle spring, H. T.. Isham .. . 191,150
Velocipede, J. L. Hornig .... . 191,145
Ventilator, C. E. Darling........ . 191,033
Ventilator for grain, H. Y. Cahill .... . 190,955
‘Wagon step, platform, C. Conderman 191,030
Water meter, J. H. Connell............. ... 191,031
‘Water wheel, W. T. Keaser............... .. 190,970
Windmill, J. Nesbitt........... 5 .. 191,168
‘Window cornice, S. Sargeant . 191,077
‘Window screen, J. C. Walker........cocoeiven ouenn 191,206
Wire cutter, J. Johnson .. 191,153
‘Wrench, H. Davis .. 190,959
‘Wrench, J. P. Mitchell .................... 000 Cooano 191,010

DESIGNS PATENTED.
9,992.—TYPES.—W . F. Capitain, Chicago, Ill.
9,993.—CLOCK FRAME, ETC.—H. J. Davies, Brooklyn,

N.Y.
9,994t 0 9,997.—CARPETS.—J. Hamer, Dutchess Co., N. Y
9,998.—RUGS.—J. Hamer, Dutchess county, N. Y.
9,999.—CARPETS.—J. Hamer, Dutchess Co., N. Y.
10,000.—PUMPS.—O. Heinigke. New York city.
10,001.—SHOES.—G. W. Meader, Wounsocket, R. L.
10,002.—CARPETS.—J . Neil, New York city.
10,003.—LACE FABRIC.—J. Robinson, Brooklyn, N. Y.
10,004.—CARD RACKS.—P. Rosenbach, New York