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THE TELEPHONE. nets, and the substitution of the permanent magnet, the elec- ! to or from plate, A. F isa bar of soft iron or magnet; G isa coil

We have already laid before our readers accounts of the |tric wave used in transmitting the sounds being generated | of insulated copper wire around the extremity, H, of said bar,
wonderful performances of Professor Bell’s telephone, an | by the voice itself. The construction of the instrument|and I is an adjusting screw by which the end, H, may be
instrument remarkable not merely for its phenomenal capa- | will be readily understood fromthe detailed drawings, Figs. | placed as desired in relation to plate, A. Several of these

bilities but also be-
cause of its having
been brought to its
present stage of de-
velopment within
the period which
has elapsed since
June last. During
that month, Profes-
sor Bell exhibited
the apparatus at the
Centennial, work-
ingit over shortdis
tances only, and
causing it to trans-
mit sound, which
reached the opposite
terminus very much
diminished in in-
tensity.  Without
undertaking to fol-
low the inventor
through his various
improvements, it
will suffice here to
state that the tele-
phone has recently
carried the human
voice over a distance
of 143 miles (from
Boston to North
Conway, N. H.), so

instruments are
placed at different
stations upon a line
as represented in
Fig 3

‘When sounds are
made at the mouth-
piece of the instru-
ment, the plate, A,
is set in motion be-
fore the poles of F,
which may be a per-
manent compound
magnet and ar-
ranged as shown in
Fig. 2. A current
of electricity is thus
created in the coils,
G, surrounding the
poles, and the dura-
tion of the current
of electricity coin-
cides with the du-
ration of the motion
of the plate as it
vibrates. When the
human voice causes
the diaphragm to vi-
brate, electrical un-
dulations are in-
duced, in the coils
around the magnets,

[ LT THCL e ] 11 l —_— il precisely similar to
51}”"‘ L1 | g il ‘ ) AN = the undulations of
I ' ‘ ' : the air produced by

\ the voice. Thecoils

that ordinary con-
versational tonesut-
tered at one end

were distinctly aud-
ible at the other.
Further even than
this, the inventor
and his assistant
have talked through
a wire arranged to
give an artificial re-
sistance equal to
40,000 ohms, which
is more resistance
than the entire
tength of the At-
lantic cable would
offer. There are,
however, other ob-
stacles than the re-
sistance, which
checks the transmis-
sion of the voice
over such immense
distances. These
the inventor is now
endeavoring to over-
come; and at the
first favorable op-
portunity, a practi-
cal test of the pow-
ers of the instru-
ment over one of
the transatlantic ca-
bles will be at-
tempted.

In the telephone
which we illustrat-

|
|

PROFESSOR . A. GRAHAM BELL'S TELEPHONE.—Fig. 1.

are connected with
the line wire, and
the undulations in-
duced in them travel
through that wire;
and passing through
the coils of another
instrument of simi-
lar construction,
they are again re-
solved into air un-
dulations by the di-
aphragm, A, of the
second instrument.
So perfectly is this
resolution effected
that even a whisper
is audible over long
distances, and soft
tones are even more
distinct than loud
ones.

It will be evident
that it is possible to
send by the tele-
phone multiple tele-
graphic messages or
multiple verbal com-
munications simul-
taneously. In Fig.
3, we have repre-
sented a number
of telephones con-
nected together,

each omne, for instance, at a different station, the sta-
tions being several hundred miles, perhaps, apart. To send

multiple telegraphic messages, let it be supposed that a cer-
certain musical

ed recently 1n- 2 and4. A, Fig 2, is a plate of iron or steel which is
the SCIENTIFIC fastened to the sounding box, D, Fig. 4 (see page 200).
AMERICAN SUP- Eis the speaking tube by whichsoundsare conveyed

PLEMENT, a bat-

tery current was _[’,y 3. sound is uttered
directly em- before the tele-
ployed. The phone No. 1:

then telephones
Nos. 2, 3, etc.,
— —— e will all repeat
that sound. Now
let two musical
[Continued on

page 200.]

most important
improvement
yet made in the
apparatus is the
entire abolition
of the battery
and electro-mag-
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OUR NATIONAL TRIAL AND ITS RESULTS.

The four months beginning November 7th, 1876, and end-
ing on the 4th of March, 1877, will long be remembered as a
period not only of severe trial to our national institutions,
but also to the material interests of the country. The

nical subjects laid before them, is: First, that the bridge fell
because of its own inherent defects, and second, that the
subsequent burning of the train was owing to neglect to
comply with the Ohio State law which provides that railroad
cars shall be so heated that the fires shall be extinguished if
the cars leave the track. This obviously places the whole
responsibility on the shoulders of the railroad company; and
it remains to be seen whether the fact of the latter’s being a
corporation is sufficient to shield it from the punishment de-
served.

The bridge was unsafe, it appears, for eleven years. The
man who designed it is dead, and the engineer in charge,
who ought to have found out the defects, has perished by
his own hand.  Criticism of the direct agents is therefore
~silent. As regards the railroad company, the absence of the
Inecessary precautions against fire can only be attributed to
'that spirit of parsimony which is altogether too prevalent
among corporations when the question of using or not using
the improved devices, which are constantly being invented,
;comes beforethem. It is the same spirit which causes steam-
“ship companies to send vessels to sea without proper life-
.saving apparatus—the same that begrudges theroom in pub-

crisis has been passed, and there can be no question but that lic buildings necessary for the construction of broad and

the new start is taken under better auspices than have ob-
tained for many a year.

‘We believe that the revival in business activity is one that
is going to make itself rapidly felt. Material for manu-
facturing purposes is comparatively cheap, building can
be much more inexpensively carried on necessaries of life
and wages are down, and altogether conditions are favorable
for the undertaking by capitalists of enterprises contemplated,
but long delayed, and for the investment of a vast amount
of capital which hitherto has been closely guarded.

‘We are beginning to learn, moreover, that, after all, the
hard times have not been destitute of good. As soon as
the first effects of the blow had passed, manufacturers began
to adjust their business to the new order of things. Cot-

ton fell in value, and old stocks were, as already noted,

cleared out under enforced liquidation. Meanwhile in
the production of cotton goods we made numerous valu-
able improvements, and all this tended toward render-
ing us consumers of fabrics produced at home, rather
than purchasers from England, as we had been to a large ex-
tent before.
The decline in our imports
from England during the five years from 1871 to 1876 is

shown in the following figures: Cotton goods from 129,700,-

000 yards to 55,000,000 yards, woolens from 5,391,000 yards
to 1,478,000 yards, and worsted from 86,682,000 yards to
41,079,000 yards. Not only, however, is the market here for
English fabrics substantially lost, but our manufacturers are
entering into competition with British producers on their
own soil. We have already a considerable trade in Man-
chester (the home of English cotton weaving) in cotton calico
cloths. Our cotton mills have large South American orders
on hand; and it is well known that we are now making
worsted goods of better quality than the foreign fabrics we
have hitherto imported.

On the other hand, during all the long period of depres-
sion, our exports have been steadily increasing.

cents and less per pound, or one quarter less than English
meat. More than forty-four per cent of the foreign wheat
required by England to eke out her home supply, we furnish.
The shipment abroad of American lobsters and oleo-mar-

garin oil are two new experimental additions recently made '
to our export list, both of which are promising. Our butter :

and cheese exports are exceedingly large and still growing.
In brief, and without entering into further detail, our export

trade (we quote figures obtained by the New York Sun, and
i embodied in a very carefully prepared article) for December,

1876, was by far larger than ever was known in one month,
and the lessons of thrift and frugality which the business
stringency has enforced are known by their fruits in the
statement that the exports of 1876 exceeded those of 1872 by
$171,000,000, while the excess of exports over imports for
1874, 1875, and 1876 amounts to the grand showing of $314,-
884,000.

‘We have before us a large number of reports from various
sections of the country, all of the most encouraging nature.
In New England, mill after mill is resuming full work- in
the iron trade of Pennsylvania, where the greatest stagnation
has reigned, there are good signs of improving business; the
shoe and leather merchants announce better sales; and alto-
gether, look where we may, either the actual opening of
augmented trade or good prospects of activity near at hand
are clearly apparent. Even the blue glass manda has con-
tributed its share to the general revival, as it has brought
large business to our glass works, and has caused the produc-
tion of a variety of glass which hitherto we have imported
almost wholly from Europe. In fine, we have passed through
the fire, not unscathed, it is true, but strengthened and

! chastened. The future opens hopefully. The characteristic

energy of our people may berelied upon to render its years
those of plenty, prosperity, and peace.
et D —

THE ASHTABULA VERDICT.

The verdict of the coroner’s jury, relative to the terrible
accident at Ashtabula bridge, accords with the popular ver-
dict reached some time ago. The substance of the finding,
which is based on investigations conducted with great
thoroughness and by a body of men well versed in the tech-
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Fresh
American meat, which bids fair to be the staple of a great
foreign trade, is now sold throughout Great Britain at 16

ample staircases and other ready means of escape in time of
danger. It is a peculiar phase of human nature, doubtless,
that prevents the necessary outlay for such purposes; and
people will keep on in the same course as long as they think
they make money by thus saving, which is questionable
policy when life is at stake.

— O ————

IRON FRONT BUILDINGS.

A fire recently occurred in this city in a magnificent-look-
ing building, which left the edifice a total wreck and resulted
“in the destruction of over a million dollars’ worth of property.
 The structure was quite lately built, and had an ornate iron
i front, which gave it an exterior appearance of stability and
solidity of construction.

There has been a predilection for exactly this species of
building in New York and other cities, of late years, because
it affords a great deal of show for little money. We do not
doubt but that excellent materials are used by excellent ar-
chitects in their construction. The difficulty lies not so much
in the structures themselves as in the law which permits their

The same is true, though in smaller ratio, of ; existence, for it is not to be expected that while a handsome

building can be cheaply erected without infringement of law,
and readily insured, landlords will subject themselves to any
extra expense in the matter. The question is one for the
legislators, and it certainly seems to us that either laws for-
bidding the construction of any but really fireproof build-
ings in cities should be enacted, or else that existing statutes
should be so modified as to prevent the erection of edifices
which are so easily burned as the kind to which we have re-
ference. We can recall over a dozen structureseven larger
than the one now destroyed, the progressof construction of
which we have watched with apprehension lest they might
tumble before completed. We have seen the thinnest brick
walls erected to support a wilderness of wooden beams and
partitions, the whole run up so quickly that the structures,
before the facades were in place, reminded one of gigantic
birdcages. Then the ornate cast iron fronts were added,bit by
bit; and in an incredibly short space of time the birdcages were
hidden, and elegant architectural creations, with richly deco-
rated columns and ornamental window caps and cornices,
and finally dazzling with gilding and paint in many colors,
presented themselves to the admiration of all who did not
know how frail was the backing of these gaudy exteriors.
To make matters worse, there is a mistaken, though none
the less prevalent, idea that an iron building is necessarily
fireproof. An edifice wholly of iron of course would not
burn; but we doubt if even such a structure would maintain
its integrity long with a fire among combustible materials,
like cotton and other fabrics common in our drygoods stores,
on one of its floors; and this for the reason that iron speedily
expands and warps with the heat. But buildings wholly of
iron are few; and what is generally understood by an iron
building in these days is one with cast iron front and iron
columns supporting wooden beams inside. The beams and
the contents of the structure burn readily; and the iron col-

.umns, as soon as they are heated, bend out of shape, and re-

lease the wooden beams, which tumble in a mass and, with

“the burning goods, increase the conflagration, while the plates

on the front curl up like shavings.

‘We would not make a sweeping condemnation of iron
fronts in general, because we believe that they may serve an
admirable purpose in spreading good architectural designs at
moderate cost; but it is the poor and inadequate material
behind these ornamental fronts, which their beauty conceals
and renders deceptive, which we condemn. Back an iron
front with good and well laid brick and stone, and a sub-
stantial structure is accomplished.

— O —————————————

THE THEORIES OF LIGHT.

Among the generally received theories of light, there are
only two which possess any degree of probability: the cor-
puscular theory of Newton and the undulatory theory of
Huyghens. The idea of the ancients that, in seeing, some-
thing goes out of the eye to the object seen, and the theory
of Euler (who, by the way, was blind) that we see by induc-
tion, and that visibility is transmitted without the necessity
of any intervening medium, in the same way as gravitation,
are so imaginary and so thoroughly disproved by facts that
they do not deserve any consideration.

Newton’s theory, as is well known, consistsin the assump-
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tion that luminous bodies are continually throwing out in-
finitely small and imponderable corpuscles, which, being
propeiled in all directions and in straight lines, on reaching
an eye make the object visible. When applying this theory
to the facts now known, grave difficulties are encountered;
and the French philosopher Biot devoted nearly his whole life
to the explanation, according to this theory, of the various
phenomena of reflection, refraction, polarization, etc. He
often had recourse to the most ingenious and intricate men-
tal devices. The fourth volume of his *“ Traité sur Phy-
sique,” an octavo book of 600 pages, entirely devoted to the
subject of polarization of light, asfar as its phenomena were
known in the year 1810, is a lasting monument of wasted in-
genuity, as this whole theory was utterly upset by the pheno-
mena of interference, which definitely established the undu-
latory theory, and this theory is further being confirmed
by the details of spectroscopic observations at the present
day.

This undulatory theory, as defended by Young, Malus,
Fresnel, Brewster, and others, consists in the assumption
that light is transmitted by undulations or vibrations in
some medium, without the onward progress of anything, in
the same way as the transmission of sound takes place: with
the difference, however, that in sound the undulations take
place by longitudinal compressions and expansions of the
air: that means that the sonorous masses have their motion
in the direction in which the sound is transmitted, while in
light the undulations in the transmitting medium take place
transversely to the direction of the ray. Some of our philos-
ophers are dissatisfied withthistheory. Thus, for instance,
Professor Silliman, in his ““Physics,” says: “It is difficult
to explain all the phenomena of light even on this theory;’
and further on he closes some paragraphs, under the head of
¢ No Theory of Light entirely Satisfactory,” by stating that
certain objections. to the undulatory theory have as yet not
been satisfactorily"answered. Other writers express them-
selves in the same strain; but we may as well object to the
undulatory theory of sound (of the correctness of which
there cannot possibly be any doubt) on the ground that some
difficulties have not yet been satisfactorily answered. In fact,
in the case of sound, we have even more complexity than in
that of light, as various rates of velocity produce pitch in the
first and color in the second, and degrees of amplitude of vi-
bration produce in both wvarious intensities; and in both time
is needed for the propagation. It is true that light moves in
the planetary space one million times faster than sound trav-
elsin air; but both need time, and in neither of them is there
such a thing as an instantaneous transmission, as is the case

with the transmission of gravitation. Inboth, the phenomena !
of reflection, refraction, and interference may be observed;:

and further, the rays of either propagate and may crosseach
other in all possible directions without the least mutual in-
terference. Various other similarities may be cited; but
then, in sound we have the range of nine or ten octaves,
while in light we have only one, or at most three, if we con-
sider the heated and chemical rays at the respective extrem-
ities of the spectrum as two octaves. And in sound, we
have difference in character, independent of velocity and
amplitude, namely, that which the French call &imdre, a
peculiarity which is unknown in light, and is exemplified in
the sounds of various musical instruments, voices of singers,
etc., which differ from each other so plainly that each may
be recognized even in a full orchestra and chorus. The fa-
miliar voice of a friend may be identified even among a
great number of voices singing together in a choir. If we
consider that all these vibrations not only differ in velocity
and amplitude, but also in a multitude of other ways, of
which the nature is as yet a mystery to us, and reserved for
futurestudy, and that all these are transmitted simultaneously
without interfering, not alone through air, but may be even
transmitted through solid rods, we are startled at the com-
plexity of the nature of the form of all these various sonor-
ous waves; and we may with goodauthority state that many
difficulties in acoustics have not yet been satisfactorily ex-
plained by the undulatory theory of sound; but nobody has

for that reason ever asserted that the undulatory theory of :

sound is not satisfactory, because it is established beyond
the shadow of a doubt, and any other acoustic theory is ab-
solutely impossible.

‘We may therefore safely maintain that any remaining dif
ficulty in the explanation of the phenomena of light is due
only to our imperfect knowledge of the nature of the various
possible kinds of vibrations, which are often of the utmost
complexity. Mathematical investigation has already done a
great deal in this direction, and promises to do a great deal
more.  The labors of Lissajou in the determination of vari-
ous sound curves, and the resulting pendulum apparatus to
delineate them, called the sympolmograph, is a move in the
right direction, and the prosecution of such labors will no
doubt enable posterity to explain clearly much that is as yet
a mystery to us.

In this connection, we ought to mention the modification
the undulatory theory proposed by Rankine. He assumes
that the particles of the medium which transmit the light
(whatever that medium be or may be called) rotate on their
axes by the action of a kind of magnetic polarity. This
theory is intended to overcome the difficulty of assuming
that the light-transmitting medium has the properties of an
intensely elastic body, or, as Tyndall expressed it, is, in a cer-
tain sense, as dense as a jelly. The beauty of Rankine’s hy-
pothesis is that the same mathematical formule may be em-
ployed as for the other form of the undulatory theory, which
is a strongargument in its favor.

i

PHOTOGRAPHS IN THE EYE,

There has long existed a popular superstition that the
human eye after death bears the picture of the scene on
which it last gazed. Abundant romantic stories are current
of how murderers have been recognized through the imprint
of their features on the pupils of their victims; and not very
long ago many believed that a substantial proof of the sup-
position had been afforded by the eye of a murdered man,
whose body had been found under a hedge, exhibiting a
ramified appearance, a likeness between which and that of
the tangled branches above the organ some imagined they
could trace. It is certainly startling to meet with the grave
assurance that the above superstition, although not literally
true, possesses a very strong foundation in fact; but the re-
cent wonderful discoveries of Drs. Boll and Kuhne leave no

reasonable doubt but that our retinas are sensitive photo- .
i relief the fact of how little we really know of our own or-

graphic plates, inasmuch as they contain a substance which,
under the influence of light, undergoes chemical changes
which vary in intensity according to the intensity and char-
acter of the luminous rays.

Not very long ago Dr. Boll, Professor of Physiology in
Rome, directed the attention of the Berlin Academy to the
curious fact that the external layer of the retina, which the
microscope shows to be made up of rods and cones, is in all
animals of a purple color. This color, he pointed out, is
during life being constantly destroyed by the light which
enters the eye. Darkness, however, restores the color,
which vanishes for ever almost immediately after death.

The very remarkable nature of these statements induced
Dr. Kuhne, Professor of Physiology in the Heidelberg
University, to undertake a repetition of the experiments;
and the results of his researches he has lately communicated
in a paper addressed to the Heidelberg Natur-Historisch
Medici isches Verein. Kuhne’s observations were made
upon the retinge of frogs and rabbits; and by examining as
soon as possible after death the retine of animals which had
been kept in darkness, he found ‘¢ that the beautiful purple
color persists after death if the retina be not exposed to
light ; that the bleaching takes place so slowly in gas-
light that by its aid the retina can be prepared and the
changes in its tint deliberately watched; and that when
illuminated with monochromatic sodium light, the purple
color does not disappear in from twenty-four to twenty-
eight hours, even though decomposition has set in.” These
facts, obviously going to disprove one of Boll’s important
statements, at the same time removed many difficulties of
investigation; and Dr. Kuhne, carrying on his researches by
the monochromatic light of sodium, proceeded to investigate
the conditions necessary to the destruction of the vision pur-
ple (Sehpurpur, as he terms it), as well as some facts relating
to its restoration or removal. These observations yielded
the discovery: first, that, under yellow light or in the dark,
the retina may be dried on a glass plate without its color
changing; second, that the color is not destroyed by strong
solution of ammonia, saturated solution of common salt, or
by maceration in glycerin for 24 hours. On the other hand,
it is destroyed by alcohol, glacial acetic acid, strong solution
of sodium hydrate, or a temperature of 212° Fah. It was
also determined that the more refrangible rays of the spec-
trum have the greatest influence on the color, whilered light
is as inoperative as yellow light.

Dr. Kuhne next showed that, even after the living eye had

: been exposed to daylight, its retina, on being examined in

the sodium light room, still showed a fine purple, thus nega-
tiving another of Boll’s assertions; while he further noted
that the fading of the purple occurred only after the eye had
been exposed for some time to sunlight. The curious result

was also reached that, while a retina removed from the eye |

lost its purple color under diffused daylight, another retina,
left in the eye but exposed by an equatorial section, turned a
dark red, which bleached when the retina was exposed in
naked condition to the daylight. A still more remarkable
experiment was that showing how the vision purple is re-
stored. On making an equatorial section through a recently
extirpated eye, and lifting a flap of retina from the under-
lying choroid so as to expose the flap to the light, the purple
color of the flap was found to be destroyed, whiie the color
of the rest of the retina persisted. But on replacing the
flap, a complete restoration of the vision purple occurred.
Dr. Kuhne concludes, therefore, that this restoration is a
function of the living choroid, probably of the living retinal
epithelium; and it appears to be independent of the black
pigment which the retinal epithelium normally contains.
Thus, not only does the retina contain a substance capable
of being acted upon by light, but connected with it are
structures which, so long as they arealive, are able to provide
fresh stores of sensitive material.

After concluding this first series of researches, Dr. Kuhne
endeavored to obtain, on the retinee of freshly killed ani-
mals, images corresponding to objects looked at during life.
And he showed that, in order to obtain a permanent photo-
graph or, as he terms it, an oplogramime, the effect of the
light would have to be so prolonged orsointense as to destroy
the balance between the destruction of the vision purple and
the power of the retinal epithelium to restore it. In order
to test the matter thoroughly, he fixed the head of a living
rabbit, so that one of the eye balls would be 58°5 inches from
an opening 117 inches square in a window shutter. The
head was covered for five minutes by a black cloth, and
then exposed for three minutes to a somewhat cloudy sky.
Instant decapitation was then effected, and the eyeball was
rapidly extirpated under yellow light and plunged in a five
per cent solution of alum. Two minutes after death, the
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second eyeball, without removal from the head, was sub-
jected to exactly the same processes as the first, namely, to
a similar exposure to the same object, then extirpation, etc.
On the following morning, the milk-white and now tough-
ened retine of both eyes were carefully isolated, separated
from the optic nerve, and turned. They then exhibited, on
'a beautiful rose-red ground, a nearly square image, some-
!what larger than 0°0016 square.inch in size, with sharply

:deﬁned edges. The image on the first eye was somewhat

: roseate in hue, but less sharply defined than that on the sec-

ond, which was perfectly white. In brief, the hole in the
window shutter was photographed on the rabbit’s eye. What
further investigations into this subject are likely to show, it
is difficult to surmise; but it is certain that no results that
may be adduced can be more astonishing or unlooked-for
than those already reached. They bring out in the strongest

ganization; while they add to the already long catalogue of
marvels pertaining to that most wonderful of optical instru-
ments—the human eye.
———— O ——
AN EDITOR’S PERPETUAL MOTION,

Mr. Morgan, the editor of 7'%e Phaniz, asprightly newspa-
i per at Columbia, 8. C., hasinvented a perpetual motion, which
"is to operate as follows: Upon the periphery of a large wheel
-are arranged a series of rubber bags, one half of which are
' filled with water. As the wheel rotates, the bags on one side
lof the wheel become filled with water, while the bags on the
! opposite side are emptied; a preponderance of weight being
i thus maintained on one side of the wheel, the latter will con-
- tinue to rotate until something wears out, or the world comes
to an end.

Mr. Robert Tozer, who, Mr. Morgan says, is one of the
principal machinists of the place, has given a public certifi-
cate setting forth his belief in the practical success of the
machine; and on the strength of this certificate Mr. Morgan
has issued a very flattering financial prospectus. It is mod-
restly headed ‘“The Morgan Self-Producing Motive Power.
No Fire! No Steam! No Explosions! No Engineer! No
Expense! Nature’s Forces Utilized! The Power that is to
Revolutionize the World! There’s Millions in it ! ”

To aid in procuring means to construct a working model,
the inventor issues certificates of one hundred dollars each,
payable at par as soon as success is insured and the money
therefor realized. These certificates he is now ready to sell
| for one dollar each, or one cent for each dollar of their
actual face figures. Itisplain that Mr. Morgan is a better in-
: ventor than financier, or he would never have put his shares
on the market at so low a figure. He evidently needs the
assistance of an able person who has had experience in finan-
cing similar enterprises: like Mr. Charles B. Collier, for ex-
| ample, the learned agent for the Keely Motor Deception, who

at one swoop drewin a hundred thousand dollars from New
York merchants in payment for shares in that absurd bub-
“ble. Should Mr. Morgan be unable to secure the personal
“gervices of Mr. Collier, he may at least derive practical hints
[from a reading of Collier’s own statement of the way he
‘raised the wind for Keely, as published in the SCIENTIFIC
AMERICAN, July 17, 1875.

THE COMMISSIONER OF PATENTS,

General Ellis Spear, the new Commissioner of Patents, has
entered upon the supervision of the Bureau; high subordinate
positiors in which, he has already ably filled. Either on the

Eprinciples of civil service reform, whereby long experience
;in a lower grade is deemed one of the best qualifications for
. advancement, or through his personal fitness for the office,
General Spear’s appointment meets approval of the country,
while it is also one upon which we think all inventors may
be congratulated. An inefficient or poorly informed com-
missioner has it in his power to impede the efforts of inven-
tors through lack of a proper appreciation of the importance
of their work; and thereby he may, however innocently, act
adversely to the interests of that great class, and ultimately
to those of the public. For this reason, the office should
never be regarded in the light of a political emolument, but
rather as a high honor bestowed on the possessor of the rare
qualifications which should be brought to it.

‘We are satisfied that the selection of General Spear for the
post is in the above respects a wise one; and it is to be hoped
that he will regard the position as a trust, to be administered
for a longer period than some of his predecessors have found
it to their personal interests to do.

@G
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Poisonous Peas,

French canned peas are now so commonly sold by grocers
that it is not at all pleasant tolearn that in England some re-
cent cases of poisoning have been traced to copper put in the
cans in order to preserve thatbeautiful green color of the
vegetable. There is not enough of the deleterious metal in
any one can probably to do harm; but where the peas areused
on the table regularly, an English chemist says, there is suf-
ficient of the poison to affect the health seriously.
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CaNcELLING PostacE StaMPs.—J. C. E. writes to suggest
that the government should stimulate inventors to produce

an indelible cancelling ink by oftering a reward for thé in-
vention.
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WaHAT 18 SCIENCE?—‘“Science to the general public,”
says a witty contemporary, ‘“1s everything you can’t com-

prehend: directly you begin to understand it, it ceases to be
‘Science.”
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RICE CULTURE IN CHINA.

The Gardeners Chronicle gives a series of quaint illustra-
tions from a Japanese work on horticulture and agriculture,
recently exhibited at a meeting of the Royal Horticultural
Society, London, by Mr. Moseley, one of the naturalists at-
tached to the late Challenger Exhibition. We select one- of
these engravings for publication, in which the scene depicted
represents the thinning out and transplantation of the rice
plants in the flooded fields wherein it is cultivated.

The mode of culture of the rice plant varies considerably,
according to the climate and
local circumstances. The fol-
lowing is the method, says
Land and Water, employed
among the Chinese, who culti-
vate it to a very great extent in
the midland and southern parts
of their dominions, the low
grounds of which are annually
flooded by the Kiang and the
Yellow rivers. These extensive
inundations are occasioned by
the heavy rains which fall near
the sources of these rivers, which
have their origin in the Hima-
layan chain of mountains.

‘When the waters have receded,
the earth is covered with a thick
coating of slime and mud, which
fertilizes the ground as perfectly
as the richest manure. As soon
as this takes place, the patient
Chinese surround portions of this
rich soil with clay embankments,
always selecting the neighbor-
hood of some running stream.
The ground is then carefully
harrowed, and the operation is
repeated until it works well. In
the meantime the rice intended
for seed has been soaked in wa-
ter, in which a quantity of ma-
nure has been stirred; this has
forwarded its growth so much
that the young plants appear
above the ground in two days
after they have been deposited in
the earth. 1t is necessary to re-
mark that, during all the early
stages of its growth, and until
the seed is well set, the roots of
the plants must be constantly un-
der water; to effect this, differ-

'é:.

| = =
WL, S 3

cep, or bolet comestible (boletus edulis); and the third is the
chanterelle comestible (cantharellus cibarius).

In examining these three specimens, we find, at the base
of the stalk, some very thin filaments, which are commonly
called the roots of the fungus, but of which the proper name
is myceléum. These form the vital organs of the plant, and
although the stalk and its burden soon perish when past ma-
turity, the mycelium resists the frosts of winter and the
summer’s aridity. Recent investigations show that the fibers
are not only the roots, but possibly also the flowers, of the

In cultivating mushrooms, it has been found that horse
and cattle manure is the best substance for promoting the
growth of the mycelium; the earth from the track of a horse
power, in which the droppings have been thoroughly beaten
into the soil, is excellent material. This should be made
into bricks with a hole in each, in which a small piece of the
spawn should be inserted; the bricks should then be placed
in a hot bed and kept at a temperature of 60° Fah. till the
whole mass is permeated by the threads of the mycelium;
then further development may be stopped by drying the

bricks, and they may be stacked
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\ away for use or sale. When the

spawn is to be used, make a bed
of horse or cattle manure, solid
and large enough to maiutain a
heat of 70°; stick in bits of a brick
of spawn at intervals. When the
myceiium begins to grow rapid-
ly, cover the whole with about
two inches of mould, and place
over it straw. The earth should
be kept moist, warm water of
70° being used. Mushrooms will
appear in six or eight weeks; and
they should be twisted off the
stalks with the fingers, and not
cut off.

As light is not necessary to the
success of mushroom culture,
they can be raised in cellars or
caves, such places being especial-
ly suitable because of their
generally uniform temperature.
Near Paris, France, immense
numbers of mushrooms are raised
in old stone quarries, two such
excavations containing mush-
room beds to the length of 16
miles and 21 miles respectively;
and one of them sends 3,000 1bs.
of mushrooms to market daily.

—_— oe¢e —
Scientific Lunacy.

The suicide of George C.
‘Wheeler, a chemist, living in
Dundee, Canada, is, says the
New York 7ribune, one of the
strangest everrecorded. e was
a hard student, 22 yearsold, who
rarely went into society, but
lived by himself, working in a
small laboratory by day and
watching the stars by night
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ent contrivances are resorted to,
to keepup an adequate supply
of water.

As soon as the young plants have reached the height of
six or seven jinches, they are pulled up, the tops are cut off,
the roots carefully washed, and the whole planted out in
rows, as shown in our illustration, about a foot asunder. In
the course of its growth, it is sprinkled with lime and water,
which is said to destroy insects and assist in enriching the
soil; the greatest care is alsotaken to remove weeds by hand
as fast as they spring up. In these tedious operations the
English agriculturist can form no idea of the perseverance
and attention of the industrious Chinese. The first crop, for
they obtain two in the course of the year, is harvested about
May or June, and the second in October or November.

The sickle employed by the Chinese for the purpose of
reaping the rice is, like the European instrument, bent into
the shape of a hook, but the edge, instead of being smooth,
is notched like that of a saw. The straw and stubble left after
the harvest are burnt on the spot and left to enrich the land.

—_——
MUSHROOMS.

To those living in the neighborhood of forests in Europe,
especially in France, mushrcoms form an important item in
domestic economy. Being among the most nitrogenous ar-

Fig. 1.

ticles of diet, they well deserve the name of ‘‘vegetable
meat,” which has been bestowed on them. We publish
herewith engravings of three kinds of edible mushrooms, all
well known in France, and which might be more generally
introduced here to the great satisfaction of American
epicures. The first is the morile comestible, the botanical

CULTIVATING RICE IN CHINA.

plant. Thestalk and the upper part correspond to the fruit,
as their function is simply to carry the spores.

There is one fact which should be remembered by the
lovers of mushrooms, which is that locality has much to do

Fig. 2.

with the flavor of these fungi, and even with their fitness for
food. The agaricus campestris, the common mushroom of
this country and England, is rejected in the markets of Italy
as unwholesome; while the chantarelle, a highly prized
rarity in England and a favorite species in France, which is

Fig. 3.

represented in Fig. 3, was not relished when found in North
Carolina by Mr. Curtis. This writer states that he ate of 40
different species of fungi gathered within two miles of Lis

through a small telescope. About
six months ago he told his
friends that he had made a chem-
ical discovery which would carry hisrenown to the ends of the
earth. The hallucination which took possession of him was
that he had succeeded in makirg a preparation which, when
scattered on a dead person, would restore life. Neither the
arguments nor jeers of his friends changed this belief. He re-
solved to kill himself in order to have the efficacy of his
resurrection powder tested. In a letter which he wrote on
March 3, he says: My physical atomic state, after the or-
deal, I desire shall be taken in charge by Professor McLouth
of the State Normal School, who, taking a portion of my
‘ creative, all-changeful material assistance,” will scatter a
few particles over the dissectary remains, and then place
them in the receptacle of my ¢ galvanic, magnetic-electrical
power,” when the elements will resolve themselves into a
new combination, and I will appear a living evidence of the
truth of this new discovery.” A large bottle, containing a
thin fluid, labeled ¢ creative, all-changeful material assist-
ant,” was found beside the letter. The machine used by the
young man to accomplish his purpose is a marvel of inge-
nuity. A stout wooden framework supports alarge balance
wheel, to which are attached knives, portions of scythes,
and an ax head. Back of this there is a complex arrange-
ment of small wheels and pulleys, all operated by a powerful
steel spring. When set in motion the machine is capable of
running at a frightful rate of speed for the space of ten min-
utes. Close by it is a threesided trough in which he
must have placed himself after setting the devilish arrange-
ment in motion. His head, which he laid under the wheel,
was mangled beyond recognition. When his body was
found, his brains were oozing out of a deep cut in the back
part of his skull.

Ewes’ Milk the Richest.
Dr. Stevenson MacAdam, in a paper recently read before

| the Pharmaceutical Society of Great Britain, shows that

ewes’ milk is the richest by the following figures: Solids
by weight in milk of town dairy cow, 12:27; country dairy

‘| cow, 1277; goat, 13-43; ewe on natural pasture, 1 75, or, with

addition of feeding stuffs, 206-11. Taking the fat in the solids
in the order above mentioned, the figures are 2 58, 2:88, 431,

677, and 8-R7.
—_— —t o r———

THE London Gardener's Chronicle advocates tne grafting
of roses by the insertion of growing eyes iuthe early spring
instead of dormant eyes 1n the summer. The growing eyes
are inserted in the main stem, one on each slae, to formsym-
metrical heads. These make as much growth in toe first
season as the dormant eyes do in the second season.

name of which is morchella esculenta; the second is the

house, and that he tound 111 kinds 1n the State.
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PRACTICAL MECHANISM.

BY JOSHUA ROSE.

NEW SERIES—NoO. XXIIIL

BENCH WORK.

The method to be pursued to make the pattern for the brass
is as follows: Take a piece of wood of sufficient size to form
the body of the brass, and make it of the necessary size and
form, observing the directions above given as to the bevels;
and make the flanges by turning the two halves in one, as
explained in a previous example, omitting to turn out the
inside, as this would effect no saving, and such boring would
weaken the flange and render it liable to split in attaching it
to the body of the pattern. To fasten the flanges, glue them
on; and when dry, insert brads, setting the flanges by lines.
Then pare out the flange even with the bore of the brass.

In many cases brasses are dispensed with, and Babbitt metal | .

is employed in their stead. The requisite form of casting
for this purpose is shown in Fig. 167, the Babbitt metal be-

T 167

g contained within the thin ridges which extend all around
the edges of the half circular bearing. In addition to this,
however, the machinist sometimesdrillssmall holes in the cav-
ity for the Babbitt metal. The ridges are cast solid with the
box, and the two at the end (D and E in Fig. 167) make no.
difference to the moulding, since their will leave the sand
readily and easily. Butthe ridges orstrips that extend length-
wise of the bearing must be made detachable from the pat-
tern, the strips referred to being held in position by the dove-
tails shown at C. The Trecesses to receive the dovetails are
first cut out, and the dovetails are made to a neat fit therein.
Then we take the strips required to form the ridges; and
having just spotted the faces of the dovetails with glue,
while they are in their places we press the strips against them
for a moment, and adjust the strip and leave it in position,
for the glue to dry. By this meansthe dovetails are fastened
to the strips exactly in the required position. When dry,
the strip with the attached dovetails may be withdrawn from
the pattern, and should then be more securely fastened to-
gether by the addition of screws or nails. In many cases
wires are employed in place of the dovetails; they are being
inserted as shown in Fig. 167, at F; and when they are used,
it becomes a consideration whether the moulder can conve-
niently extract them. If he can, they are preferable to the
dovetails, as these latter are sometimes apt to stick.
Bearings of this class (Babbitt metal) are often formed in
the framework of a machine, or in other patterns that donot
permit of being moulded in the direction suitable for the
above example. Fig. 168 represents such an example, which
requires to be moulded
in the direction de-
noted by the arrow. It
will be advisable to
core out the whole
space for the cap and
bearing, the core box
in this case being fitted
with the strips in a
manner similar to that
above described for the
Babbitted pillowblock.
The pattern in this
case is made as shown in Fig. 169, the space for the bearing
being blocked up, and the block extending through, as
shown at A, to form a core print. The core box shown be-
neath may be, in the
smaller sizes, cut out
of the solid wood, the
part, B, bcing made
thick because it in-
cludes the thickness of
the ridge on that end,
and also the depth of the
print, as shown at A.
The reason that the
block or core print pro-
trudes, at C, is that a
ridge may be formed
in the mould to steady
the core while insert-
ing it in the mould;
and the depth of the
core box, at E, must
be made to suit it. It
will be noted that the
core prints, at F F,
are carried to the top
of the pattern; and it
will be readily per-

| .
nails or screws.

ceived that they must be so made in order that the pat-
tern may lift from the sand. Then, after the mould is
made, the core for the hole is first inserted, and then a
small core is fitted into the recess in the mould, and
thus is the top part of the recess (above the core print)
stopped off. The circles marked on the faces of the prints,
F, are to be painted on the pattern in black varnish, and
their purpose is to denote that the core proper is round. If
these black circles were not made, the pattern maker would
require to make a similar circle and cross marks with chalk
or pencil that the moulder may know how the core is to be
left.

Fig. 170 is a representation of a pattern for a slide; it has
the projections simply set
on with pegs, to prevent
the pattern being locked
in the sand. In moulding
this piece, a false core is
laid between these projec-
tions.  After the cope is
lifted, the plate, A, may
be taken out; and after
removing the false core,
the pieces, B B, can be
withdrawn.

Qur next example shall
) B be for a square or rectan-
gular column, which, though very simple in construction,
yet necessitates a departure from the ordinary method pur-
sued in pattern making, the object being to save the making
of an entirely new pattern for every required column. In
view of the thousands of columns of this kind that have
been cast, it is not to be wondered at that measures have
been taken to cheapen the cost of the pattern, and lessen:
the laborin preparing the mould; butit is to be remarked that
no one has been able to invent a permanent mould for this
class of work. In castiron columns, the strict rules of a1-
chitecture are not rigidly followed. The slight but grace-
ful curve prescribed for every column and pilaster is fre
quently neglected, and various parts of the column are modi-
fied in their contour: to their detriment, as may be easily
seen by comparing the details of a stone building with those
of an ircn one.

Square iron columns are usually made parallel throughout
their lengths; while, on the end view, two of the sides in-
cline towards one another on account of the draft or
taper given to the pattern. Round column patterns are not
made parallel, but are smaller at the cap than at the base.
The curve above mentioned is given to the shaft; but as the
pattern is made to serve for all lengths of columns of that
diameter, the curve can only, in most cases, be an approxi-
mation. Infoundries that make a specialty of this class of
work, numbers of blocks of various sizes and lengths are
kept, and they simply require the addition of such orna-
ments as the design comprises, which ornaments, such as
mouldings, flutings, and the like, are often ready to hand to
complete the column pattern. These blocks are, for small
columns, made solid; but for large columns they are con-
structed like boxes or troughs, with pieces filled in at short
distances to give strength. (Sec Fig. 17R). Tig. 171 is a

perspective view of a
L7y 1T

g . 770.

block, mounted with
mouldings and other or-
namentation so as to form
a column pattern ready to
go into the sand. The
base, B, and its mould-
ings, @ and b, are to be
cast solid with the shaft
of the column: this, how-
ever, as may be inferred
from what has been said,
is not compulsory. It
will be seen that the base
forms a guide for the stop-
ping-off blocks, A A, at
that end; at the other end
of the column the guides,
C C, are attached. The
distance between the stop-
ping-off blocks, A A, is of
course the length of the
column, plus shrinkage
and plus the amount left
for cutting off to square
up the ends of the cast
column. The wiresshown
are for the purpose of
holding the ornaments in
position upon the block.
The ornaments on the face
are held by loose pegs, ex-
cept the cabling, D, and
the paneling, E, which are
made fast on the face by

Let it be required to pre-
pare a pattern for a col-
umn 12 feet long, of 12
inches face, and 14 inches
deep, tobe of thestyleshown in Fig. 171. Select a block sim-
ilar to that shown in Fig. 172, in which the top piece is shown 1
removed so that the distance pieces may be seen. We will!
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suppose our column to require mounting on the face and one
side; then 1 inchor § inch will be taken up onthe face and
side by the margins, E, which form, with their mouldings,
the paneling : therefore, if 4 inch margins are used, the block

i
)
I
Blocks

should measure 11} by 13} inches, and § less if § marginsare
employed. The length of the block is immaterial, so that it
be not less than 20 inches longer than the column: this ex-
cess is for core prints at the ends of the pattern. Lay off
upon the block the length of the column pattern; this will
be 12 feet 4- 12 inch for shrinkage + { or % inch at each end
for squaring up. Space off upon the block the position of
the various members and apply them as directed. It must
be noted that the mouldings and base pieces on the face over-
run those upon the side, and also extend accerding to their
contour over the side that is not mounted (see Figs. 171 and
173). The reason of this isthat by removing these face
mouldings and base pieces, except the cabling and paneling
(which are fast), the moulder can make a bevel parting.
When the parting is made, the pieces are then replaced and
will be taken up again by the cope. A rectangular column
is invariably moulded with the face up, because of the fa-
cility such a position gives for supporting the main core by
means of the cores which make the openings always formed
at the back of these columns.

For stopping-off the column to the right length, we sim-
ply prepare four pieces, as shown at A, Fig. 171, of a length
equal to the depth of the column at the ends, not including
the base piece, as that will be stopped-off in the cope. In
ramming up the column, when in the sand, these pieces are
bedded in. in the position shown. Some provision is necessary
to prevent them from being rammed out of the perpendicu-
lar; this is provided in this case by the base pieces, B; butat
the other end of the column temporary strips are braded to
the block, as shown at C. To find the place for these guid-
ing strips, add to the length of the column pattern the thick-
ness of the stopping-off piece, square a line at this point
down each side of the block, and nail on the guides outside
this line but with one edge touching it. Columns are often
cast without bases or caps, these latter being cast thin and
attached by screws after the columns are set up.

The ornamentation of columns is varied constantly, -de-
pending upon the taste of individua:s; therefore it is impos-
sible to lay down precise directions in this matter. It is
thought, however, that the above remarks will be of service,
and I may add that, in place of cabling, fluting is often em-
ployed. This is never to be cut out of the block, but formed
in extra pieces. The cabling on the side is made by fasten-
ing the strips to a piece of board, and this is attached to the
block by wires. Fig. 174 shows this arrangement. Baked
or dry sand is not used for the
main core of square columns,
and we proceed to describe the
method of making the greensand
core now invariably adopted.
Fig. 175 shows a sort of universal core bore, employed for
making these cores. A is a cast iron plate, laid upon the
floor of the foundry, generally in close proximity to the
mould; upon this are set up two stout boards, B, about two

inches thick. These boards are adjustable, so as to take in
any breadth of face, by the brackets, D, moving along slots
in the plate. Nipping screws in the brackets admit of the
boards being pressed together on the end pieces, which
must be changed for every width of column; the height of
the core is regulated by means of the strike, E. On account
of the exceedingly fragile nature of a greensand core, it is
necessary to imbed within it a strong bar of cast iron, called
a core bar, such as is represented at F, Fig. 175. It consists
of astrong center bar with pieces cast solid with it, ranged
on each side, called wings; the bar itself is made to taper off
toa narrow ridge towards the under part, as also are the
wings, which taper at the edges. The sand, being rammed
between these wings, is able not only to sustain itself, but
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also a small portion extending beyond them, namely, to the
correct outline of the core. The bar is generally from half
an inch to one inch smaller than the core, as will be seen in
the sectional end view, Fig. 177. A notch is cut out of

Fig 176, Vo720 A

l-

each wing to admit of the insertion of a perforated tube on
each side for ventilation. The core bar, F, and the perfora-
ted tubes, G G, are shown in
Fig. 175, imbedded in the
core.

As there are not any core
prints required to form the
openings at the back of the
column, the cores for these
openings are made in a box
not thicker than the intended
thickness of metal in the col-
umn. Such a box is shown
in Fig. 178, though, for the
sake of cheapness, when the
columns are not more than
half an inch thick, the core

box is.sawn out of one piece.

Fig. 179 is an
end view of the core
box, with core,
shown in Fig. 175,
but with the addi-
tion of the wooden
binder, whichserves
to assist the brack-
ets in holding the
sides. B, of the core
box together, which
is necessary when the core box is very deep.

Fig 179,

Gommmnications,

Our Washington Correspondence.

o the Editor of the Scientific American :

The House bill relating to infringements, referred to in a
previous letter, have been postponed to next December; in
consequence of so much opposition being made to it, the
Committee on Patents have been authorized to sit during
the recess to revise and amend the patent laws. This bill will
probably receive further consideration, when it is to be hoped
that the obnoxious features will be eliminated or the bill
dropped altogether. I understand that, among other amend-
ments, the committee will be requested to consider the fol-
lowing: Separation of the Patent Office from the control of
the Interior Department. The Commissioner and other
officials, down to and including the examining corps, to hold
their positions for life, or during good behavior. All the
receipts of the office, under proper safeguards,to be used
for facilitating its business. All agents, before being admit-
ted to practice in the Office, to pass an examination as to
competency. Everything relating to transfers of patents,
including licences, to be recorded within sixty days. That
owners of reissued patents shall be able to sue for infringe-
ments that occurred before the reissues were granted for
such points as were covered by the original patents; and
that applications and oaths for reissue applications may be
made by the assignees of entireinterests. These amendments
to the present law I believe on the whole to be good sound
doctrine, and such as will commend themselves to the ma
jority of the people, whether inventors or not.

There is another point that should be considered, and that
is the question: What to do with the models, where to put
the vast accumulation (some twenty thousand per year),
that are constantly arriving and have to be disposed of some
how? There is yetroom for a gallery on one side of the south
hall, if Congress would but allow the Patent Office to use
some of its own funds to build it; but, even if built. there
would not be more than sufficient room to properly dispose
of the models now lying around loose on the floors, stacked
on the tops of the cases, and piled up one upon another on
the shelves of the model cabinets until the under ones be-
come broken from the superincumbent weight, and from the
handling they receive in taking them in and out of the cases
to make examinations. Somanymodelshavebeen destroyed
by this method of storing in times past that there are cart-
loads of broken pieces stowed away in out-of-the-way corners.

If a little “more light ” could be let in through the ceil-
ings of the north and west halls, there is room for an ad-
ditional gallery in each of them; but even these, if built,
would soon be filled at the present rate of increase. In view
of this, why not in future dispense with the models in such
cases as do not actually require one to illustrate the inven-
tion? As the law now stands, the Commissioner can dis-
pense with the model if he chooses, and for a year or so there
were many patents issued without models being required;
but for four or five years past, models have been required in
all cases in which a model could be used. In the majority
of applications models are not necessary to show the inven-
tion, and the only use for them in such cases is that they may

be placed in the model room in order that inventors and
others may see them when making preliminary examinations.
As a printed copy of the drawing, suitably mounted on stiff
cardboard and placed in the model cases or in adjacent port-
folios, would answer quite as well, and not take up one hun-
dredth part of the roowm, the model in nine cases out of ten
might as well be dispensed with as not, and the inventor
saved the expense of furnishing and the Office the expense
of finding room and taking care of it.

Another point that should be considered by the Patent
Commissioner is the necessity of having a complete system of
digests published, after the style of the English abridge-
ments. Some of the examiners have prepared partial di-
gests of various subdivisions of their classes for their own
use, but these are not accessible to most people; and some
three or four such digests have been published, but at
such high prices that the majority of inventors cannot pur-
chase them, and they are therefore comparatively useless as
compared with the great good that such publication would
do if they could be issued at about the cost of printing, to
say nothing of the advantage such digests would be to the
examiners themselves in making their researches.

In my last, Istated thata bill had been passed appropriat-
ing money to build a national museum. 1 have since found,
however, that my information wasincorrect, and that it had
«only passed one House. It therefore failed to become a law,
and the immense collection of Centennial exhibits will have
to be stored for a year or so longer, and many of the arti-
cles be irretrievably ruined, and some of them may be with-
drawn altogether. The collection is a very large one, and
should be properly displayed and taken care of. The fol-
lowing is a list of the more important donations:

Argentine Republic: Almost the whole of the exhibit in
Agricultural Hall, and the most of that in the Main Building,
comprising ores, metals, pottery, tiles, stuffed animals,
woods, fibers, leather, agriculturaland fishery products.

Brazil Specimens of iron, coal, hides, leather, tiles, pot-
tery, woods, vegetable fibers, food substances, gums, resins,
etc.

Chili: A collection of minerals, artificial stones, tiles,
terra cotta, and an extensive variety of grains, seeds, and
other vegetable products.

China: The entire collection made by the Commissioner of
Customs, including a complete representation of the manners
and customs of the Chinese,having numerous full-sized figures
beautifully executed and suitably dressed. =Many hundreds
of clay figures about one foot high representing the different
classes and races of the empire, with specimens of theirfood,
medicines, domestic utensils, musical instruments, samples
of their manufactures, buildings, etc.

Egypt: Collection of minerals, tiles, pottery, garden pro-
ducts, woods, and a large collection of objects illustrating
the manners and customs of the natives of Soudan, Nubia,
and Abyssinia.

France: Messrs. Havilland, of Limcges, presented a pair
of Centennial memorial vases valued at $17,000.

Germany: Tiles, cements, asphalt work, and manufactures
in metals. Krupp, the great iron manufacturer, presented
an extensive display, illustrating the mineralogy and metal-
lurgy of Germany, with samples of his different manufac-
tures.

Japan: Pottery and tiles, and a large exhibit of fishery
products and apparatus, skins and hides of animals, food
preparations, and a series illustrating the manufacture of
tea, silk, and bamboo articles.

Mexico: Minerals, ores of gold and silver, obsidian, woods,
fibers, pottery, and terra cotta, an iron meteorite weighing
4,000 1bs., etc.

Norway:. A large collection of ores and other specimens
exhibiting the metallurgy of iron, copper, nickel, etc., and a
collection of the eatable fishes of Northern Europe, food pre-
parations, etc.

Portugal: A very extensive exhibit of ores, minerals, etc.,
samples of industrial and vegetable products.

Russia: An enormous collection exhibiting the metallurgy
of copper and iron, a very valuable collection of the miner-
als of Siberia, samples pottery, tiles, cements, etc.

Spain: A large collection illustrating the mines and mining
of the kingdom, also its manufacturing and agricultural
products.

Sweden: The entire exhibit of this country in the Agri-
cultural Hall and photographs of arctic scenery.

Turkey: Illustrations of its metal work, mines, minerals,
tiles, po‘tery, domestic and household utensils, etc.

Great Britain: A very large collection of the private ex-
hibits of tiles, terra cotta, pottery, mosaic work, from Min-
ton & Hollins, Doulton, and others. Among these are some
very large vases, a terra cotta pulpit, and a group showing
an allegorical representation of America, embracing several
colossal figures, valued at $15,000. A complete collection,
embracing over 300 varieties of wool from all parts of the
world.

In addition to these, smaller collections from nearlyall the
other countries in the world that had exhibits in the Centen-
nial have been received, making a most complete series of
illustrations by which the manners, customs, manufactures,
minerals, etc., of the different peoples of the world can be
studied, the whole of which it is estimated to be worth over
a million of dollars, and comprising a considerable section of
the Centennial Exposition which may be examined by our-
selves, our children, or children’s children at leisure and with-
out cost.

Congresg,before adjourning,passed several acts authorizing

© 1877 SCIENTIFIC AMERICAN, INC.

the extensions of patents, but I have been unable to get a list
of them yet, although I have made many attempts to obtain
them. There is no accessible list of the bills that are passed,
and no way of finding out until all the bills are printed.

The new Secretary of the Interior is fairly—or unfairly—
besieged by applicants for office, but, asfar as I can find out,
with very poor success, and it is believed that very few
changes will be made in the Patent Office. The present
Commissioner, it is generally considered, is ‘“ the right man
in the right place,” and is likely to stay unless the President
ignores the civil service reform altogether in his case.

The patent attorneys of this city have organized an asso-
ciation under the general incorporation act, known as the
‘“ Patent Office Bar Association of the District of Columbia.”
The objects of the association, as set forth inits constitution,
are ‘‘ to maintain the honor and dignity of our profession and
increase its usefulness, promote the proper administration of
the patent laws, and the protection of the rights and interests
of inventors and patentees, and to secure a proper standard of
character and qualification, and a prompt responsibility to
public judgment among the practitioners before the Patent
Office.” Qualification for membership consists in being of
lawful age and good moral character, and qualified by
education, training, and experience to pursue properly the
business of patent solicitors or attorneys. One of the objects
of this association is believed to be the preventing from prac-
tising of the large number of irresponsible shysters who
abound in Washington, who know nothing of patent law
or practice, but who have the effrontery to advertise them-
selves as patent attorneys, and by offering to ‘‘put cases
through ” for very low fees, or on the ‘“nopatent, no pay”
system, defraud their trusting clients and bring disgrace on
a respectable body of gentlemen who have to suffer the ob-
loquy of the wrong-doings of these miscreants. Several of
these fellowshave been debarred from practising for defraud-
ing their clients, and it is probable the others will be shortly.

Washington, D: C. OCCASIONAL.

- o r—
Lightning Rods—How the Centennial Buildings
were Protected.
To the Hditor of the Scientific American :

Your recent articles upon lightning rods supply much-
needed information relative to the most important requisites
for protection. The following system, as applied to the Cen-
tennial Machinery Hall, combines great economy with the
most perfect protection and security, and may frequently be
adopted with advantage for large buildings.

The tin roof of Machinery Hall has an area of 14} acres,
and this is utilized as alightning conductor in this manner:
Rising above the roof are 100 wood terminals (used as flag
poles), to each of which is attached a copper wire rope § inch
in diameter, its upper end rising a few inches above the top
of the pole; at its lower end the wires are spread out, and 3
inches of its length is firmly soldered to the tin roof. Earth
connections from this massive roof conductor are made at ten
different places by soldering one end of copper ropes to the tin
roof, the other end being firmly attached to 8 inch city water
pipes in the ground. Thus it will be seen that every square
foot of this huge building is covered and thoroughly pro-
tected by an ample conductor; and it is believed there is no
building in this country so perfectly protected as this. The
total cost was only one tenth the amount requisite to protect
it in the usual way with rods, or less than $50 per acre.

Earth connections being all-important in all cases, I would
recommend the following for country buildings: Extend the
lightning rod underground, say 20 or more feet from the
building; fasten and solder to its end a sheet of copper 2 by
4 feet; dig a pit 3 by 6 feet, and 4 to 6 feet deep; put 2
inches in depth of finely broken charcoal over the bottom,
then put in the plate and rod, with another layer of charcoal
and a few inches of earth; then fill up to surface with loose
cobble stones, leaving it so that the rainfall can freely find
its way down to the copper plate; water from the roof may
be led into the pit. One such earth termination is of more
value than half a dozen of the usual kind.

Philadelphia, Pa. J. D. Rice.
—————,—t e —

Heating with Natural Gas.
To the Kditor of the Scientific American :

In your recent article on wholesale heating, you ask why
some town does not immortalize itself by using natural gas
as fuel. It is used extensively throughout the Pennsylvania
oil regions; and this town is supplied by a well three miles
distant, through a three inch pipe, which is being replaced
by a five inch one, to be continued to adjacent towns. The
gas is used direct from the well without a gasometer; and
owing to the variation of pressure, it is somewhat dangerous
in careless hands. For lighting it is but little inferior to
coal gas. With a good fishtail burner, it burns without
smoke, and with almost as brilliant a flame as the best arti-
ficial gas. The present pressure at the well is about 65 1bs.
per square inch; and with a gasometer to equalize the press-
ure, it would be the best and safest fuel in use. M.

Millerstown, Pa.

An Electrical Balance.

At a recent meeting of the Institute of Mining Engineers,
Dr. P. De P. Ricketts exhibited an electrical phenomenon
with an analytical balance. By rubbing the glass case the
balance was thrown out of adjustment, which could be re.
stored by discharging the electricity of the glass. The pos-
sibility of errors in analysis resulting from this cause were
apparent,



MARrcH 31, 1877.]

Scientific Qmevican,

27

A Sheflield Cutlery Manufactory.

Joseph Rodgers & Sons’ cutlery works rank the first of the
kind in the world, the factory having been established above
a century and a half ago. The firm has a world-wide re-
pute, and there is no doubt that the remotest country on the
globe uses Rodgers’ cutlery. The extensiveness of the manu-
facture and trade need scarcely be mentioned. Nothing,
perhaps, in the shape of household articles—with the ex-
ception of crockery, which runs hand in hand with it—is so
necessary and somuch used as cutlery. The factory employs
a large body of workmen, and the works are divided into a
number of departments, such as the forging, the grinding, the
polishing, the handlemaking, and various other departments.
But the number of processes which the manufacture of each
single knife has to go through before it is completed and
ready for sale is something incredible. The first process is
the forging. The workshops are generally small—for the
forging of almost every kind of knife, with the exception of
carving and larger knives, requires only one man. Many of
these are connected with each other, and are all on the
ground floor, the upper floors being occupied by more deli-
cate processes. Each workshop contains a forge, one or two
hammers, a pair of tongs, a long narrow table—on which
the length of the blade to be forged is marked—a bucket or a
small tub containing water, and several other necessary
tools. With these the process of forging is executed with
the greatest rapidity and precision. An experienced and
skillful workman is able to forge 200 blades of ordinary pen-
knives in one day, at the average of one blade in three
minutes. The steel bars used for makingblades are prepared
in a separate department. They are made of different widths
and thicknesses, according to the various kinds of knives to
be manufactured. For penknives they are, of course, thin
and narrow. The process is very simple. The steel bar (at
first four feet long) is put into the fire, just a little longer
from the end thin the intended blade. When sufficiently
soft it is taken out, and the red hot end cut to the exact
Iength indicated on the table; and immediately after the bar
of steel is again heated, in order that while the workman is
forging one blade the material for anbther may be ready by
the time he has finished it. Now, with the tongs holding
the red hot piece in one hand, and the hammer in the other,
the workman, standing at a short distance from the anvil,
which is raised to a convenient height, executes his work with
astonishing rapidity, for the entire blade is formed with a
succession of only a few quick raps. Such is the skill of the
workmen that the eyes of an ordinary visitor can scarcely de-
tect any difference between any two of the newly forged
blades. This done, the rough blade is once more buried in
the fire, and a minute after it is drawn out and plunged into
the bucket of cold water, by which process the blade is hard-
ened.

The handle part (the stock of the blade and the pointed
piece inserted into the handle) of a taple or carving knife is
made of iron. The joining is effected by heating the piece
of iron cut off from a bar for the purpose and the handle end
of the blade, and then welding them together; the proper
shaping, with the indispensable pointed piece, hasall to be done
at once. Two men are required to carrythrough this pro-
cess. It is very amusing to watch the dexterous movements
of their hammers, which seem always to hit the right part
mechanically, following, as it were, the rapid turning about
of the material, well held in the grip of a pair of tongs under
the management of one of the men.

From the forging worksheops the blades are transferred to
the grinding department, which comprises a number of pro-
cesses; hence one knife generally goes through more than
half a dozen hands before it is ready to be handled or cased.
The grindstones arethe same as those in ordinary use, and
are worked by machinery. They are of different sizes, and
vary extremely in quality—that is, from the coarsest stone
for the first process to the smoothest used in the last. We
were told that the quality of the steel of all knives (at least
of the same forging) is exactly the same, and it is the pro-
cess of grinding that the fate of the blade—its future quality
and value—are determined. Hence, if 100 penknife blades
were handed from a forging shop to the grinding depart-
ment, 70 of them may perhaps go through the shilling pro-
cesses, while the remaining 30 may go through superior pro-
cesses, and afterwards be valued at half a crown or ten
shillings each. Many perhaps would be puzzled at this mode
of doing business, and would probably ask: ¢ Why are notthe
whole hundred knives, etc., made the value of ten shillings,
for the profit woula then be greater?” The answer is simple.
The half crown and ten shilling blades go through a greater
number of processes than the shilling ones, and more care
and attention are bestowed upon the work. Care and atten-
tion mean valuable time, and valuable time signifies great
expense. However, the quality and value of a knife do not
entirely depend upon the grinding; for as the price of a book
is very often made lower or higher according to its binding
so does the value of a piece of cutlery depend in some meas-
ure upon its handle or case. For instance, we were shown
two razors of the same steel and forging, and were told that
one was a shilling razor and the other half a crown. Now
the cause of the great difference wassimply this: the shilling
razor had only a cow’s horn handle, while that of the other
was made of ivory, and, of course, its blade was better
ground.

The processes subsequent to the grinding are stamping of
the name with the words, ¢ Cutlers to Her Majesty,” and the
corporate mark, the putting on of the handle, and the pol-
ishing. The corporate or trade mark (¥ +) of the firm of

Joseph Rodgers & Sons consists of a star with six points and
a Maltese cross. It was granted in 1764, and is valued at
$300,000. Every piece of cutlery manufactured at these
works bears the name and the well known mark.

The process of putting on handles to table and carving
knives is very simple; butin the case of pen or pocket knives,
where there are several blades, or any other kind of cutlery
which is to be opened and shut, the work is a little more
complicated, and therefore requires greater skill. In put-
ting on the pins or rivets the workmen have to be very care-
ful, in order that the blades may open and shutfreely. The
handles are made of elephants’ tusks, pearl, and tortoise shell,
and various kinds of wood, also stag and other horns. The
former are imported from Africa and India, the African
tusks being the finer and dearer. The tusks and horns are
cut to the sizes of the required handles by machine saws,
and afterwards they go through the more delicate processes
of shaping, boring holes, etc. Lastly comes the polishing
process. 'This is effected by applying the handles to revolv-
ing brushes, made, not of hair, but of linen stuff. The ma-
terial is cut out in circular pieces of about 4 inchesin diame-
ter, with a round hole in the center; these pieces (a large
number of them) are laid one on another in a cylindrical
form, and the whole is then slipped on the spindle, the pieces
being tightly held together by two small boards, one on each
side of the spindle. These brushes are worked by machinery,
and the effect of this mode of polishing is beautiful—smooth
and bright; buf the polish shows itself to the best advantage
on dark handles, such as the ordinary shilling razor handles,
which are generally made of cow’s horn dyed or painted
black, or variegated. This ingenious contrivance is an Ameri-
can invention, and is now largely used in works wherever
polishing of this kind is necessary.

The men employed in this factory are paid according to
their merit and capability, which plan can well be adopted
with advantage in works of this kind, because it encourages
them always to endeavor to do their best. It would be
needless to mention the order and discipline we witnessed in
Messrs. Rodgers’ works, for any such attempt would be no
addition to the long established fame of the firm; but it may
simply be said that in this point of view no other works in
England can be better conducted.

The show room, which we inspected on arriving and be-
fore leaving, was most attractive. The elegant and tasteful
display of the various productions of the works—cutlery in
all its forms—appeared magnificent. Penknives, table, and
carving knives, scissors, razors, together with specimens of
the electroplate works, are so arranged as always to be
ready to attack the weak side of the liberal purchaser, espe-
cially of the fair sex. Two very curious pieces of cutlery
adorn the show room. One of these is a kind of a huge
““tool pocket-knife,” consisting of 79 instruments—saw,
corkscrew, gimlet, bradawl, file, etc.; the other has 1,876
blades to correspond with the Christian year, one blade being
added to the number at the beginning of each year. These
two, together with an enormous giantlike razor, are exhibited
as curiosities of cutlery, and indeed they deserve that title,
as they seem to be quite works of art.—HEnglish Mechanic.

—————— et e
A Novelty in Sonorous Tubes,

Our esteemed correspondent, Professor A. Ricco, sends us
the following note from Modena, Italy:

“On blowing into a rubber tube having a spiral inside,
such as is used for exhausting air, a note similar to that of
a flute is heard, which becomes more and more acute the
harder we blow. The successive harmonics up to the high-
est are thus obtained. By the use of a manometer, it is
found that the necessary pressure of air is proportional to
the square of the number expressing the order of the har-
monic, or of the number of vibrations; which proves that
the sound depends upon the velocity of the pulses of air
striking against the turns of the helix: The notes are better
when the tube is wound about itself. The diameter should
not be large, and the length may be from 8 feet 3 inches to
26 feet. The long tubes give the most notes. Catching
hold of one end of a tube and whirling it about like a sling,
the centrifugal force produces a current of air and causes it
to sound. A. Ricco, Professor.

‘“Modena, Italy.”

Translator’s note: The rubber tube referred to is one in
which a wire helix has been inserted to prevent it from kink-

‘ing or flattening out. This helix acts as a reed. Not having

such a tube at hand, I succeeded in producing a number of
distinct notes with an ordinary rubber tube; and my friend,
Mr. Geyer, who is a better musician, inserted the embouchure
of a French horn in a rubber tube a little over 5 feet long,
inch thick, and having 1 inch aperture. He then obtained
a series of clear notes, which may be expressed by the fol-
lowing notation. Calling the lowest note produced the first
harmonic (C), and the fundamental (), we have

Rate of vibration, -~ 1........

Digging Wells Deeper.

In some districts there is probably no remedy for dry or
empty wells, especially where water is found just upon or
above granite or rock foundation. When the usual supply
is exhausted, there is no other recourse but to wait forthe in-
flux of water from heavy falls of rain. Such cases, how-
ever, are exceptional, and in most localities the simple
remedy for lack or scarcity of water is to deepen the wells.

By digging down to water in a time of drouth, a never-fail-
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ing supply is usually secured—in fact, it is almost impracti-
cable to obtain it at any other time, as an excess of it pre-
vents going to a sufficient depth. The easiest method with
which we are acquainted for reaching water in a well already
dug, but dry, says the Portland Press, is to sink a barrel o1
hogshead its entire length at the bottom of the well. This
barrel or hogshead should be made of ash or oak, well
hooped and without heads, and of such diameter as to allow
of its easy descent inside of the bricks or stones of which
the well is made. Lhe earth and water can be removed in
the ordinary way, and as the amount will not be large,
without the use of the more expensive methods required in
digging a well from the beginning. The bottom of a well
will not be found to be the coldest and most uncomfortable
place in the world at this season of the year, and we presume
the entire job can be done with less risk and suffering than
is incurred in some morning tramp to a distant stream with
a drove of farm stock. While we recommend and prefer
this way on account of its economy and simplicity, and be-
cause it secures a present and future supply of water, we
also advise as a temporary expedient the substitution of the
iron pipes used in the drive well system. These may be very
readily driven down in a dry well to the necessary depth and
connected with a pump, and subsequently upon the return
of high water as easily removed. We trust that none of our
readers will be guilty of abusing themselves or their animals
by unnecessary exposure to the cold in search of water. If
practicable, they should without delay test the plans sug-
gested, or any others that their ingenuity may devise.
————
The Science of Preaching,

The Rev. Dr. Swing, editor of the Alliance, of Chicago,
says: “If a clergyman feels that something should be said
to telegraphers, he should not try to find a pole and light-
ning in the sacred word, but should honestly confess that
the Bible does not specify any of the day or night operators,
and that hence he will not take a text, but will speak to men
in the spirit of Christ, and not from a figure by Job or Eze-
kiel. Thisbondage to a text was well ridiculed by the story
of the man who preached against lofty headdresses from the
words: ‘Top not come down.’

‘“Inasmuch as the world has becomelarger and fullersince
the Scriptures were compiled, the clergy should not expect
to find in those records any special advice to railroad men or
steamboat captains, and hence would do religion more ser-
vice by omitting a text than by citing Jehu as a prophecy of
fast travel, or by alluding to Noah as a great captain on the
high seas. Textual preaching isa good thing when there is
an idea in the text to be developed; but when a preacher has
a valuable lesson for a book agent or a sewing machine man,
he need not soil his concordance to find what mention the
Bible hasmade of these two forms of itineracy. Of course,
he might find a remote allusion to them in the prophecy that
in the latter days of the world great tribulations should
come; but so many in the audience would doubt this appli-
cation of the passage that it would seem better to preach to
the souls of the agents and let the text go by the board.
‘What a preacher needs most is not a doubtful text, but a
real subject.”

Watering Ships in Mid-Ocean,

M. Toselli, that exceedingly prolific inventor of diving
machines and wreck-raising apparatus, proposes the very
original idea of utilizing the springs of fresh water which
are known to find their outlets on the bottom of seas, in order
that vessels may always obtain a constant supply of pure
water even when in mid-ocean. His mode of putting the
notion into practice sounds easy enough; but we doubt
whether it will prove so simple when it comes to be tried.
The first thing to do is to find the springs; and that, we
should imagine, would resemble a search for extremely
small needles in a colossal haystack. But M. Toselli thinks
that they can be found—the springs, not the needles—and
he says it only remains to secure tubes to the outlets, of suf-
ficient length to reach the surface, buoy them of course, and
there are inexhaustible wells always available. There are
some minor difficulties of the tubes being carried away by
storms or ocean currents; but these, as well as those pertain-
ing to the discovery, the indefatigable inventor tells the
French Academy of Sciences he has overcome. We hope
he has.

Poisonous Fireworks,

A correspondent, referring to our article under the above
heading stating that a lady in Bristol, N. H., died from the
effects of fumes from red fire, doubts whether this was the
cause of her death. But if the red fire used was such an
absurd composition as nitrate of strontia, black sulphide of
antimony, sulphur, and chlorate of potash, it is evident that
the arising gases must be injurious to health. Many recipes
current in newspapers, scientific books, and even school
books, are bad, and are evidently copied from some old,
obsolete publication. ‘“Properly madered fire,” saysour cor-
respondent, ““should contain no sulphur or antimony in any
form whatever.”

————, et ———

A PATENT has been taken out in France by M. Béranger for
the cleansing of wool, woolen goods, woolen rags, etc., by
means of sulphate of ammonia with heat; the stuffs to be
treated are submitted for twenty minutes to the action of
sulphate of ammonia and water marking 5° or 6°, then dried
by means of the centrifugal machine and the stove. It is
said that the color of the goods, however dyed, is never
affected by this treatment.
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THE SELDEN COMPOUND PUMP.

A high degree of expansion combined with a regular and
steady velocity of piston has, we are informed, been obtained
by Mr. A. Carr, of this city, by the compounding of his
Selden pump. This pump, in its original form, consists of
a steam and water cylinder; set in a direct line and con-
nected rigidly by a center piece, the rod passing directly
from the steam piston to the water piston, and being rigidly
fastened to both. We give in the annexed engravings a per-
spective view of Fig. 1, and a sectional view of Fig. 2,
showing the machine as compounded.

The larger or secondary cylinder, M, of the compound en-
gine is provided with a piston, N, the rod of which passes

Th

to the piston, D, of the high-pressure cylinder, so that the
two pistons move together, one in aid of the other, and both
exerting their power upon the piston rods. This feature of
a compound engine is not new, save in its combination with
a directacting pump, by connecting the valve, O, of the sec-
ondary cylinder with the valve-moving piston, E, of the
primary engine, so that the steam acting upon this piston
moves the valves of both engines simultaneously to open
and close the respective ports. Ordinarily the exhaust steam
from the primary engine passes by the pipe, P, to the valve
chest of the secondary engine, and the exhaust steam from
the secondary cylinder passes by the pipe, R, to the con-
denser.

moving the valve, S; and by shifting the valve, the exhaust
from the primary engine will pass from 9 through the port,
15, and pipe to the exhaust, R, and the steam from the boiler
will go to the secondary cylinder by the port, 10, so that the
secondary cylinder may be operated by the boiler steam or
else by the exhaust steam from the primary cylinder, as oc-
casion may require.
—— e —— ——————
Dangerous Toys.

The past few weeks have been a harvest season for dealers
in toys, candies, and all sorts of trifles, especially those in-
tended for Christmas gifts to the dear children. Happy the

family who have not suffered from the diabolical schemes of
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THE IMPROVED SELDEN PUMP—Fig. 1.

the rapacious manufacturers. We do not refer to the little
victims who paid the usual penalty for consuming candy
and nuts in intemperate quantities. Unfortunately there are
manufacturers who delight in introducing copper, lead, ar-
senic, and other deadly poisons into the nursery and kinder-
garten. So much has already been said and written in re-
gard to Paris green that most intelligent and reading parents
avoid presenting their little ones with green-colored picture
books, or toys painted that color. We are sorry to say that
other colors are frequently poisonous, and it is hardly safe to
place any painted toy in the hands of a child that is liable to
suck it or kiss it, as the little ones often do.

There is another class of articles, which have always been

! i

covered with an incrustation, probably acetate of zinc, first
directed Tollen’s attention to this subject. He made an an-
alysis of the doll and found that it contained not less than
60°58 per cent of oxide of zinc. Some lime, oxide of iron,
and phosphoric acid were detected in the ash. Another doll,
purchased in Brunswick, and especially recommended as
‘“harmless,” gave 57-68 per cent of ash, which consisted of
oxide of zinc with traces of impurities—lead, iron, lime, and

sand.
B

Ant Intelligence.
Sir John Lubbock has recently delivered a lecture on aats,
which is replete with curious and interesting information,

the result of his own examination of some thirty nests of
over twenty formic species, which he keeps under constant
supervision. Sir John has not acquired a very high idea of
the much-vaunted intelligence of the ant. He says that,
when he cut off their food supply by drawing back a
little strip of paper which had acted as a bridge, they had
not intelligence to rebridge the chasm of one third of an
inch by pushing the strip of paper back. Varied experi-
ments of a similar character resulted in the same way, ex-
cept where a hole leading into a box containing food was
stopped by a little mould; then the ants speedily burrowed
into the mould, and found their way into the box and again
carried off thefood. Sir John did not find that display of in-

In order to arrange this engine so that the secondary en-
gine may be partially or entirely supplied by live steam from
the boiler, as occasion may require, the exhaust steam
is led through the ports 9 and 10 in the divided steam chest,
R/, and through the D slide valve, S, that is placed over these
ports, and said valve is operated by a handle, 12, or other
means. The face, 14, of this valve, S, is wide enough to
cover the secondary exhaust port, 15, when the face, 16, of
the valve is over the port, 10. This face is narrow, so that
the exhaust steam can pass through the port, 10, at one side
of such face, 16, and the live steam will pass by the pipe, T’,
in at the other side.

The relative widths of these openings can be varied by

THE IMPROVED SELDEN PUMP.—Fig. 2.

regarded as particularly safe and unobjectionable, but which
have proven quite as dangerous as many other toys, namely,
those made of india rubber. In a recent number of the
Deutsche Industrie Zeitung, in regard to the use of oxide of
zinc in india rubber, it is stated that the use of such rubber
tubes and stoppers for nursing bottles was proven so inju-
rious to health that the agitation against it abroad has had
the effect of driving it from the market. B. Tollens, of
Gottingen, has, however, found that most of the toys, dolls,
animals, etc., are still made of rubber with oxide of zinc in
it. A case where a child was taken sick after playing with
an india rubber doll, and putting it in the mouth frequently,
and where the doll, on being thrown into vinegar, became
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telligence and affection which some naturalists have declared
induce ants, when any of their companions are accidentally
buried, to burrow down and rescue them. They do scem
capable of discriminatingbetween companions and strangers;
for when a number of each were intoxicated and placed near
a nest, the sober ants, after being very much puzzled at the
unaccountable condition of the inebriates, carried into the
nest their helpless friends and pitched the strangers into a
dish of water. When, however, some friends and strangers
were chloroformed to death and laid near a nest, the ants
seemed to appreciate that the deceased were past remedy,
and therefore pitched both friends and strangers indiscrimi-
nately over the edge of the table. Attempting to verify the
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truth of Huber’s declaration that, when ants had been sepa-
rated for four months and then returned to their nest, they
were recognized and caressed by their companions, Sir John
found that, though there was no sign of recognition when a
separated friend was returned to the nest, he was never at-
tacked, while a stranger being put in was always driven out
or even Kkilled. As regards the senses of ants, though Sir
John believes they hear, yet they take no notice of any sound
he could make; and though they undoubtedly see, they can-
not have very keen sight. His experiments do not confirm
the suggestion that ants are able to communicate to their
companions where food has been discovered; for when sin-
gle ants had been placed on food, and, going back with some
to the nest, werereturning with companions to the store, in
every case where these pioneer ants were captured their com-
panions wandered about helpless and failed to find their way
to the spot.

A NORWEGIAN TIMBER CHURCH.

There exists in Norway, says the Building News, a series
of wooden churches of great interest to the antiquary. The
subject of our engraving is, perhaps, the most curious of
them all. Situated in the neighborhood of some of the wildest
and most romantic scenery in the country, it is of strange and
fantastic design, and the carved pinnacles at its angles give it
the appearance of a Chinese pagoda rather than a Christian
church. The building is entirely of pine, the roof and walls
being covered with tooth-shaped shingles, protected from the
weather by layers of pitch. It pos-
sesses nave, chancel, and apse, the
roof of the latter forming a most
curious feature—resembling a large
beehive. A covered way, about 3
feet wide, runs all round the church.
It isbelieved to have been erected in
the 11th or 12th century, and the re-
semblance which the mouldings and
capitals bear to English architecture
of that date fully bears this out.

o

The Lesson of a Life.

In December, 1845, in the Depart-
ment of the Vosges, Xavier Thiriat,
a boy of ten, accompanied four
young girls of about the same age to
the church. They had to cross a
brook, over which was placed a
single loose plank. The boy crossed
safely, the first girl who attempted
it fell in. The boy jumped in, pulled
her out, and then, walking in the
water, guided each of the girls
across. Some time was lost by this,
and the party reached the church
late. Xavier, ashamed of being late,
did not go up to the stove, but kept
behind. He reached home chilled,
a dangerous disease followed, by
which he was left a complete crip-
ple for life; his only mode of mov-
ing about was on hands and knees,
so completely were his legs para-
lyzed and distorted. Coming of very
poor people, there was every pros-
pect that Thiriat would be a heavy
charge to his family and a wretched
burden to himself. Instead of this,
he reached manhood bright, cheer-
ful, and intelligent. Reading all
the books which he could lay hold
of, he was soon the best educated
man in his district, and rapidly ac-
quired extensive influence, which was always used for good.
He induced the young people to read and to study. Some
contributions to the local newspaper, the Echo des Vosges, at-
tracted attention and made him known, the result of which
was that further intellectual opportunities were extended to
him. He made himself a good botanist, meteorologist, and
geologist, instructed others in these branches, and procured
the foundation of several local libraries. He could not, how-
ever, be satisfied without achieving his complete indepen-
dence and earning his support. He obtained the position of
manager of the telegraph at a neighboring town, was made
secretary to the mayor, became a favorite correspondent of
several agricultural papers, and received the highest reward
of the French Franklin Society—its gold medal.

All this was accomplished by native force of character and
strong religious feeling, under circumstances not merely ad-
verse, but at first absolutely hopeless. A horrible deformity,
intense suffering, absence of instruction, crushing poverty—
all these disabilities were overcome unaided, and this igno-
rant and crippled lad made himself the light, intellectual and
moral, of his whole district.—Public Ledger.

———— 4 —
Sumac.

Sumac (called by botanists rhus coriana), owing to the
large quantity of tannic acid which it contains, is exten-
sively employed in dyeing, tanning, in the manufacture of
writing inks, etc. Thousands of tons of the dried and pow-
dered leaves and stems of this shrub are annually consumed
in the arts. It comes into market in the form of a fine yel-
lowish powder, its chief source being the island of Sicily,
where it is extensively cultivated. Its present market value

in New York is: Fine Sicilian powder, $120 per ton; Vir-
ginia, $65 per ton. The poorer qualities sell for from $50 to
$60 per ton. Various attempts have been made to reduce
the great expense attending the transportation of the crude
sumac for market by extracting the tannin directly upon the
ground where the material is harvested, and sending the ex-
tract into market in a concentrated form; but it has been
found that such extract cannot be kept for any length of
time, as it is liable to a species of fermentation which con-
verts the major part of the tannininto gallicacid, and greatly
impairs its marketable value.
—_———tt——
Diamond Cutting by Girls.

This is another new trade for women, and we wonder that
those who are seeking new outlets for feminine work have
not thought of it long ago. Diamond cutting is the me-
chanical labor which above all -others requires that extreme
delicacy of touch and nice perception of form, color, etc.,
which is inborn in the majority of women, but which nearly
all men are compelled to use much practice to acquire.
Diamond cutting involves no severe physical labor, except
possibly in the grinding of the stones together to form the
facets. That branch, requiring powerful wrist muscles, may
be left to the men; but every other process, from the split-
ting of the rough gems up to the final polishing, is fully
within feminine capabilities.

Twenty-three young women are now successfully working
at this trade in Roxbury, Mass. and the credit of teaching
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them is due to Mr. Henry D. Morse. That gentleman has
hitherto employed traineddiamondcutters from Amsterdam;
and by carefully watching them he became quite an expert
himself. The Amsterdam cutters are nearly all Israelites,
and they are exceedingly chary of imparting their knowl-
edge to strangers, preferring to teach only their sons or
family relatives, or at best Dutch boys of their own selection.
It is their invariable rule to decline to take apprentices ex-
cept under the above restrictions; and accordingly, when
Mr. Morse requested his workmen to teach American boys,
they peremptorily refused. Anticipating this result, he had
secretly established a shop in Roxbury, and there had taught
six or eight girls. Consequently, when his men mutinied,
he discharged them forthwith, and replaced them by his
female employees. The Yankee girls are now cutting and
polishing diamonds in superior style.

P
€y

The Dairy Interests of the United States.

The fourth annual convention of the National Butter and
Egg Association was recently held at Chicago, Ill., and was
very largely attended. The President, Mr. George E. Gooch,
of Chicago, spoke of the benefit which the trade derived
from such meetings, and of the magnitude of the interest,
adding that $6,000,000 worth of butter was sent eastward
from Chicago during the past year. The butter and cheese
produced in this country last year reached a value of
$124,000,000, and the milk sold in addition was 825,000,000
gallons. He also called attention to the prizes, value $1,500
gold, to be given for the best exhibits of butter and cheese
by the Royal Agricultural Society of England, at their meet-
ing to be held in Liverpool next July, the competition being

et
D40

© 1877 SCIENTIFIC AMERICAN, INC.

open to all the world. The shipment of butter in vessels
provided with refrigerator rooms, such as are already used
for conveying beef to Europe, was suggested; and the grow-
ing trade in spurious butter under various pretentious names
was discussed and condemned. Many of the members pres-
ent urged that legislation should put a stop to the sale of
these compounds as butter. Legislation cannot stop the
manufacture of any article not proved to be pernicious to
the public; but it might properly compel the seller to desig-
nate, on his package, of what the contents consist, so that the
purchaser may not be deceived.
—— o e—
The Manufacture of Ammonia Salts from the
Ammoniacal Gas Liquor.

The following method of preparing ammonia salts from
the gas house waters, by means of soda salts, is particularly
interesting, since it produces a pure carbonate of soda at the
same time, and is both cheaper and easier than the Solvay
soda process; and it involves no waste products. Dr. G. T.
Gerlach, of Kalk, near Deutz, is the inventor of the process.

If sal ammoniac is the salt we wish to obtain, chloride of
sodium (table salt) is of course the source of the chlorine,and
the process resembles in some respects that of Solvay. The
crude ammoniacal liquors are first distilled and yield car-
bonate of ammonia: in this is dissolved a quantity of com-
mon salt, equivalent to that of the carbonate of ammonia
present. This solution has a gravity of 1-22. Into it is

passed a current of carbonic acid gas, as long as any bicar-
bonate of soda is precipitated. Some
sulphuretted hydrogen is thus ex-
pelled, which had passed over inthe
form of sulphide of ammonia. The
precipitated bicarbonate of soda is
removed and dried; and on heating,
enough carbonic acid is expelled to
serve for the next operation, mono-
carbonate of soda remaining. The
liquid contains chloride of ammonia
with some undecomposed carbonate
of ammonia, with chloride of sodium
and a little dissolved bicarbonate of
soda. The carbonate of ammonia is
recovered by distillation, the sal am-
moniac and salt by crystallization
after concentration. Instead of being
decomposed by lime, as in Solvay’s
process, the sal ammoniac is sent to
the market. If, however, it is de-
sired to make aqua ammonie, some
of this mother liquor istreated with
lime and distilled.

If sulphate of ammonia is the pro-
duct desired, the sulphate of soda is
employed to decompose the carbon-
ate of ammonia. Either crystallized
Glauber salt is dissolved in the con-
centrated solution of carbonate of
ammonia, or the anhydrous sulphate
(salt cake), obtained in the manufac-
ture of nitric or hydrochloric acid,
is dissolved in a less concentrated
solution of the ammoniasalt. Equiv-
alent proportions of the salts are
employed, and the solution has a
specific gravity of 1-3. Carbonic
acid is passed into this solution un-
til the bicarbonate of soda ceases to
be precipitated. The latter salt is
removed and dried as before. In
solution are sulphate of ammonia,
undecomposed carbonate of ammo-
nia and sulphate of soda, with a
trace of dissolved bicarbonate of soda. The carbonate of
ammonia is recovered by distillation, the other salts by con-
centration and crystallization.

‘When nitrate of ammonia is the product required, the car-
bonate of ammonia is decomposed by means of Chili salt-
petre, or nitrate of soda. The reactions are the same as be-
fore, the chief products being nitrate of ammonia and bi-
carbonate of soda.

It is evident that the use of chloride, sulphate, and nitrate
of soda, instead of the corresponding acids, must be both
cheaper and more convenient, while the simultaneous pro-
duction of soda ash still further increases the profits. The
separation of the salts which remain in solution is an easy
matter, owing to their unequal solubility. In the first case
we had common salt and sal ammoniac; on concentrating
to a certain point the former will crystallize out of the boil-
ing solution, and after this is removed the solution is allowed
to cool, when the latter will crystallize out. Sulphates of
ammonia and soda crystallize from solution as a double salt
containing two equivalents of water of crystallization. But
on evaporating a solution of these salts to a certain point,
the anhydrous Glauber salt will separate, and sulphate of
ammonia will remain in solution. The anhydrous Glauber
salt is not pure, and i employed for decomposing a fresh
quantity of carbonate of ammonia. In separating table salt
and Glauber salts at a boiling heat, care must be taken not to
burn the salts, and on a large scale steam heat should be em-
ployed.

- -0 »

A gooD waterproof cement may be made by mixing glue 5,

Lrosin 4, red ocher 2 parts, with a little water.
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sounds of different degrees of the gamut be made simulta-
neously before No. 1. These also will be repeated by the
other instruments, and the same would be true if, before the
first instrument, any number of different sounds were made.
Now, let it be previously understood that all messages sent
to station No. 2 will be uttered in note C for instance, those
to No. 3 in note D, and so on, a different note for each station;
then, as the signals for each message differ in pitch from
those for all the other messages, the operator has only to fix,
his attention upon the message sounded in the note he has
learned to recognize, and he may ignore all therest. In this
way, the number of despatches which may be sent simulta-
neously is very large. Where, however, a large number is
forwarded, rendering it the more difficult for a receiving
operator to recognize his particular note, his message may
be automatical.y received by a resonator provided with a
membrane which vibrates only when the note with which
the resonator is in unison is emitted by the receiving tele-
phone. The vibrations of the membrane may be made to
operate a circuit breaker, which will operatc a Morse sounder
or a telegraphic recording apparatus. Of course where
severas persons speak in the vicinity of telephone No. 1,
their utterances are in a like manner simultaneously trans-
mitted to all the telephones in the circuit. If this verbal

Fig. 4.
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communication should be used for telegraphic purposes, the |
messages would have to be taken down by the receivers in
short hand. We understand that Professor Bel has' patents
pending for some further improvements in his apparatus.
These we shall notice at some future time.

‘We are indebted to a correspondent for the sketches whente
we have prepared the engravings (Fig. 1, front page) repre-
senting Professor Bell lecturing on the telephone, at Salem,
Mass., on February 12 last, and also the group in the inven-
tor’s study, in Exeter place, Boston, receiving his communi-
cations during the course of the lecture. The apparatus, an
exterior view of which is also given, is all contained in an
oblong box about 7 inches high and wide, and 12 incheslong.
This is all there is visible of the instrument, which during
the lecture is placed on a desk at the front of the stage, with
its mouthpiece toward the audience. Not only was the con-
versation and singing of the people at the Boston end dis-
tinctly audible in the Salem hall, 14 miles away, but Professor
Bell’s lecture was plainly heard and applause sent over the
wires by the listeners in Boston.

Professor Bell was born in Ecinburgh, Scotland, and came
to this country about six years ago. His father, Professor
A. M. Bell, who became noted as the inventor of a method
for teaching deaf mutes to speak, and of a universal system
of phonography, is now living in Brantford, Ontario. Pro-
fessor Graham Bell, the present inventor, has also been ex-
ceptionally successful in the instruction of deaf mutes, and
in one case he has enabled a girl who had never produced an
articulate sound to pronounce words distinctly after having
her under his tuition for the short space of two months. ¢ If
I can make a deaf mute talk,” the now famous inventor is
reported to have said, ““I can make iron talk.” We need
not add that his promise has been fulfilled.

— et —
Electro-Chemical Illumination.

MM. Gauduin and Gramme have recently conducted a
series of experiments in order to determine the effects of
various foreign substances, combined with carbon pencils,
upon the production of electric light. The materials intro-
duced into the pencils were phosphate of lime (from bones),
chloride of calcium, borate of lime, silicate of lime, pure
precipitated silex, magnesia, borate of magnesia, phos-
phate of magnesia, aluminum, and silicate of aluminum. The
proportions were calculated so as to obtain 5 per cent of oxide
after the baking of the pencils. The latter were submitted
to the action of a current, always in the same direction, fur-
nished by a Gramme electric machine of sufficient power to
form an electric arch of from 04 to 0'6 inch in length. The
negative pencil being placed below, the following results
were observed :

1. Thecomplete decomposition of phosphide of lime. Un-
der the triple influence of electrolytic action, calorific action,
and the reducing action of the carbon, the reduced calcium
accumulated on the negative pencil, and burned (in contact
with the air) with a reddish flame. Thelimeand phosphoric
acid produced abundant smoke. Thelight obtained, measured
by the photometer, was double that yielded by pencils of
similar dimensions made from gas retort residue.

2. Chloride of calcium and borate and silicate of lime were
also decomposed; but the boracic and silicic acids seemed to

be volatilized through the action of the current. Less light
was obtained in this case than with the phosphate of lime.

3. Silexrendered the pencils worse conductors, diminished
the light, and melted and volatilized without becoming de-
composed.

4. Magnesia and borate and phosphate of magnesia were
decomposed. Magnesium in vapor went to the negative pen-
cil, and burned, in contact with the air, with a white flame.
Magnesia and boracic and phosphoric acids escaped in the
state of smoke. The augmentation of the light was less
than with the lime salts. |

5. Aluminum and silicate of aluminum were decomposed |
only with a very strong current and large electric arch; but
under these circumstances the decomposition was quite man-
ifest, and the aluminum vapor could be seenleaving the neg-
ative pole, as from a gas jet, burning with a dull bluish flame.

The authors state that, considering that the flame and
smoke which accompanied these electro-chemical lights
would prove a great obstacle to their utilization, they con-
tinued their experiments no further. They point out, how-
ever, that the introduction of foreign bodies into pure carbon
pencils is an excellent mode of studying the effect of elec-
tricity upon such bodies, which is susceptible of many very

interesting applications.
—_— et r——————————

. Planing Mill Machinery.

’ An important point to be observed in the care of bearings
for fast running journals is their lubrication. In needs no
argument to demonstrate the necessity that exists for lubri-
cating a shaft or bearing, and none to prove that the best and
most economical way is to do it properly. Cylinder bear-
ings that are supplied with oil from below, by means of
wicks, valves or capillary attraction of any kind, should
never bc used, as they cannot be trusted for any length of
time, and the result is that the operator pours on just as
rauch oil—and wisely, too—as if they were of the ordinary
pattern.

The common practice of squirting the oil from a can is
another bad plan and very wasteful. Generally where one
quart is really used in this manner five are wasted; and thus
mill owners are often induced to buy cheap oil under the
impression that it lasts just as long as the best, as it certainly
does when an operator thinks he must use just so much and
apply it just so often no matter what the quality may be.

For the journals of high speed machinery only the best
lard or sperm oil should be used, and it should always be fed
frorm an adjustable glass oiler placed on the top of the can in
plain sight. “With this arrangement I have seen,” says
Mr. I'. H. Morse, in the Northwestern Luwmberman, ¢ under
my supervision, 24 inch machines with 8 inch journals run
steadily for 10 hours, as a test, with only a teaspoonful of
sperm oil to each journal, and at the end of that time the
spindles were as cool as if they had run only half an hour.
However incredible this may seem to those who are in the
habit of applying more than that every 15 or 20 minutes, it
is a fact, and one which I canreadily substantiate. If those
in charge of planing machinery would pay more attention to
this part of their business and use more care and prudence
than they usually do, the expense account of many mills
might be sensibly reduced.” :

It should be the aim of every foreman and superintendent
of a planing mill to keep the machines under his charge
constantly at work, as no machine was ever known to make
a dollar by standing idle. There may be cases where, had
all the machines stood idle, or had they never been started,
their owners would have been better off; but the fact still |
remains that, if there is any profit in running a planing mill
at all (and certainly it should not be operated when there is ‘
not), it must be made by keeping all the machines steadily |
at work. If there are more machines in a mill than thei
amount of business calls for, part of them should be stopped
altogether, and only those which are required for the various
kinds of work, and which can be kept steadily employed,
should be used. It does not pay to keep an operator standing
idle over his machine one third of a day that he may work
the balance of the time; for when he stops, his assistants and
the machine stop, and consequently the profits stcp; but his
wages do not, neither does the interest upon the capital in-
vested. There was a time, not many years since, when the
profits of the planing-mill business were large enough to
withstand such drawbacks; but that day has passed, and
now it is only with the hest management in every particular
that it can be made to p~y even a moderate percentage upon
the investment.

G—

B P

A Gigantic Model Pairy,

The food supply of London has long cngrossed a large
share of public attention, and upon the purity of the articles
supplied depends in a great measure the health and happi-
ness of its inhabitants. Some ten yearssince the design was
introduced of supplying the dwellers in this great city with
milk and other dairy produce which, for general excellence,
could not be surpassed. Like most good works, these lauda-
ble efforts were at first in a great measure abortive; but, by
dint of perseverance and good management, the Aylesbury
Dairy Company has assumed an importance far exceeding
even the most sanguine expectations of its originators, and
may fairly be designated one of the most useful and pros-
perous corporations now in operation. To give some idea of
the gigantic nature of the business so successfully developed
by this company, we may state that they daily supply some
5,000 families with milk, which is guaranteed, so far as
human care and judgment can insure it, to be not only of
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| sources.

! more than old ones.

the purest description, but obtained from perfectly healthy
Upwards of 25,000 gallons of milk are dealt with
every week, being the produce of nearly 50 farms in some of
the best of our dairy counties. To carry on this enormous trade
the company have, in addition to their town premises in St.
Peterburgh place, Bayswater, a large factory at Swindon
and a dairy at Bourton, where all the surplus milk is con-
verted into cheese. With such admirable sources of supply,
itis not a matter of surprige that the business has rapidly
extended, and that so successful a commercial result has
been achieved. The Aylesbury Dairy Company can take
into their Swindon factory 3,000 gallons of milk daily, which
they hold, as it were, in reserve. In the summer time, when
the fashionable world is seeking recreation in garden parties,
and when strawberries and cream and other suchlike sea-
sonable delicacies are in request, then the company are in a
position to meet any sudden demand. They possess every

| modern appliance suitable for the dairy, and have the power

of setting 1,500 gallons of milk in 800 square feet of milk
pans—the product from which in 10 hours’ time would be a
large quantity of cream. The cream is daily sent to London;
and, after the orders are executed, the surplus ismade into
butter, the excellence of which is such that the demand ex-
ceeds the supply.—ZLondon Court Circular.
— et ——

Wash for Fruit Trees,

At the last meeting of the Farmers’ Club, a stranger in-
quired how he might remove the scales from the bodies and
branches of his fruit trees.

The chairman stated that W. S. Carpenter used to put a
pound of crude potash in two gallons of water, and after the
potash is dissolved, dip a large swab in it and apply the
liquid to the trees, which will kill the embryo insect in the
scales.

Mr. Whitman said: That isa good remedy where one can
get potash. But as this article 1s so unpleasant to handle,
so difficult to procure except by the barrel, and so costly by
the pound, I prefer to use cheap soap, with which I makea
strong liquid and apply it with a swab. I have tried tobacco,
soap, and carbolic soap, which are very expensive. Now 1
procure the Washington soap, which can be obtained in
almost every city and village by the box, at only a few cents
per pound. I take a cake of this soap, shave it up into
thin slices and dissolve it in a pail of hot water. After it
has stood a day or two the liquid will appear like mucilage,
which is applied to the bodies of the trees when it is almost
boiling hot. One or two applications will remove all the
scales and make the bark look smooth and healthful. I pro-
cure a box of this soap every year, not only for the trees, but
there isno better soap for culinary and laundry purposes.

Carbonic Acid Exhaled by Animals.

A German chemist has made a long series of careful ex-
periments to ascertain the quantity of carbonic acid given off
in respiration and perspiration by different animals. From
among his most important conclusions, printed in the Journal
of the Chemical Society, we select a few which appear worth
wider notice. In proportion to their weight, the largest
quantity of carbonic acid is given off by birds—mammals
come next—and worms, amphibia, fishes, and snails form
another group in which the excretion of carbonic acid is
much smaller; of these, worms give off the most, and snails
the least. Those that live in water give off more carbonic
acid to the air than they do to the water; and young animals
Experiments with colored light show
that under the green and yellow more carbonic acid is ex-
creted than in ordinary daylight; and on comparing light and
darkness, it was found that much less carbonic acid is given
off during the night than during the day. In colored light
the milk-white and blue rays come next to the green and yel-
low in activity; and the red and violet are the least active.

Produce Exported in One Day.

Some idea of the vast amount of produce going from this
country may be formed from the following statement: Por-
tion of shipment from the port of New York, Saturday,
March 3, taken from official sources: Corn, 99,785 bushels;
apples, 2,100 barrels; bacon, 2,566 boxes; cheese, 2,400
boxes; butter, 3,827 packages; fresh beef, 90 tons, 1,488
quarters; sheep, 885; miscellaneous: 8,500 pieces maple tim-
ber, 600 barrels of oysters, 500 packages of agricultural im-
plements, 450 tierces of lard, 24,025 cases of canned goods,
and 500 barrels of shoe pegs. A single manufacturer in this
city turns out 1,200 bushels shoe pegs a day. His best for-
eign market, he informs us, is Germany.

Bt O —————————————
Pigs and Poisonous Plants,

A correspondent writes to point out that, in our recen
article entitled ¢ Absence of White Color in Animals,” Mr.
Darwin is quoted as to the effeci of a poisonous plant on
pigs in Virginia, with the comment of Dr. Ogle that there
is no proof that the black pigs eat the root which poisons the
white pigs; but, in fact, the white pigs are deficient in taste
and smell, and not able to discriminate as to poisonous plants,
ete. Our correspondent does not know what plant has such
effects on pigs in Virginia, but there is a plant in Florida
which may be the one referred to by Mr. Darwin. It is
called paint root, and the rootis a small bulb. The rootand
top are used as a dye by the Indians. Hogs are very fond of
it, and hogs with black hoofs fatten on it; but those with
white hoofs become lame and the hoof drops off. If a hog
has three black hoofs and one white, the white one will
fall off.
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Postal Card Ink.

With the numerous useful and useless little inventions for
which our country is noted, it is surprising that no one has
yet placed in the market any kind of invisible ink for postal
cards. Although we do not believe that such ink would
prove very useful, it would probably meet with considerable
sale, partially from the novelty of the thing. Many kinds
of magic ink have been known for years, but most of them
possess some disadvantages. A writer in the Deutsche In-
dustrie Zeitung, in discussing the subject, claims that postal
card ink should possess the following properties: 1. The
writing must, of course, be invisible at first. 2. It must be
of such a nature as to be rendered visible quickly and easily
by means in the possession of every one at all times.

of which is developed by light, another by heat, a third

by common salt solution, etc., so that, on receiving a blank }would be invaluable to any one in a mechanical profession. We can com- |
card, the receiver would be at a loss to know how to de- mend it to the many correspondents who frequently ask us what books %‘he evident object of the pa

velop it. This writer then goes on to recommend the use
of a solution of nitrate or chloride of cobalt, mixed with a
little sugar or gum to make it flow easily from the pen. Such
writing is made visible by moderate heat, even a burning
match being sufficient. Dr. Bottger, in a note to this article,
recommends the use of ferrocyanide of potassium, or yellow
prussiate of potash, which is readily developed by the sul-
phates of copper and iron (blue or green vitriol), the former
yielding brown, the latter blue, letters.

Dr. Bottger is an exceedingly ingenious chemist, and most
of his suggestions are very practical, but we beg to differ
with him this time. Very few persons, except chemists, may
be supposed to have solutions of either blue or green vitriol
always at hand; and even a chemist, unless notified to this
effect beforehand, would not think to try the effect of these
solutions until he had tried several other reagents. This
could be remedied by writing on the back of the card with

common black fnk an ambiguous or nonsensical sentence
For'

containing the name of the developer to be employed.
chemists, a convenient ink would be a solution of some lead
salt, which is developed by sulphuretted hydrogen.

For ordinary use the most convenient ink is an iron salt;
the common tincture of iron of the drug store will answer,
if diluted. This writing is scarcely perceptible when dry,

but comes out a beautiful black on pouring over it some ordi- :

nary green or black tea: The tannin in the tea unites with
the iron to form a black ink precisely like that used for ordi-
nary correspondence. :

Another ink, less convenient for the writer, but more con-
venient for the receiver, is to write on the card with thin
starch paste. When perfectly dry, the card is flowed with a
solution of iodiné in very strong alcohol. This imparts a
reddish color to the card, but does not develop the writing,
owing to the absence of water. The receiver has only to dip
the card in water, when the writing will appear in blue
characters. We offer this as a suggestion to manufacturers
of magic inks. Of course, the operation of flowing with
tincture of iodine might be left for the person who receives
it, provided he were furnished with a key to the developer
required. In this case dilute alcohol, or a solution of iodide
of potassium, could be employed as a solvent for the iodine.

Another method, more curious than useful, consists in
writing on the card with a solution of paraffin in benzol.
‘When the solvent has evaporated the paraffin is invisible,
but becomes visible on being dusted with lampblack or pow-
dered graphite, or smoking over a candle flame. H.

——t e —
Antidote for Oidium on Grape Vines,

M. Chatot, a Frenchman, recommends common table salt
as an antidote for oidium, or grape vine disease. He says
that his vines and grapes were covered for some years with a
fungus-like substance, and that last spring he sprinkled a
handful of salt about the roots of each vine. The effect
was marvellous, the vines grew luxuriantly, and bore an
abundance of grapes entirely free from the fungus of
oidium.

.

NEW BOOKS AND PUBLICATIONS,

TaE ELEMENTS OF MACHINE DEsiGN. An Introduction to
the Principles which Determine the Arrangement and
Proportions of the Parts of Machines, etc.
thorne Unwin, Professor of Mechanical Engineering at
the Royal Indian College of Civil Engineers. Price 3s.
6d. (84 cents gold). London, England: Longmans,
Green & Co., Paternoster row.

The designing of machinery has hitherto been principally- left to the
draftsmen, and no attempt has been made untilrecently to reduce their

different practices and methods to a science ; and although it might be easy :

to form a collection of rules deduced from actual practice, no principles
could be laid down on the authority of such empirical formul®. To syste-
matize the whole subject, and thus to simplify the practice and render it
easy of acquisition by students, is the author’s object, and he has succeeded
in completing a work of the highest excellence. Thechapters on materials
and strength of materials, on riveted joints, and on shafting, are especially

to be noticed for their terse and clear explanations; and throughout the ;
book the mathematical expressions used need not deter any careful and :

painstaking student by their depth and abstruseness. The author has
evidently put intothis volume an amount of practical knowledge which
must have taken many years to acquire.

TaE MicroscopPIsT. A Manual of Microscopy. By .J. H.
Wythe, M.D. Third Edition. Illustrated. Price $4.50.
Philadelphia, Pa.: Lindsay & Blakiston, Publishers.
New York city: D. Van Nostrand, 27 Warren street.

Professor Wythe offers a practically new work, since he has retained :

nothing but the name and perhaps the general design of his earlier elec-
tions. The present book is in all respects creditable both to theauthor and
the publishers; and we can cordially commend it to students of micro-
scopy. It abounds in clear, practical suggestions; its descriptions of mi-
croscopic objects and their mode of preparation are exceedingly lucid;
while an abundance of admirable illustrations is provided. Beginning
with a description of the various forms of microscope, the author explains
all the accessories, mechanical arrangements, etc.,including the micro-
spectroscopeand the practice of micro-photography ; chapters on the use of

3. .
There should not be several kinds of this ink in market, one l'all the recent advances in the science, embodies a large number of the ;

By B. Caw- |

| the instrument and how to prepare objects follow, and then the several ap-
' plications of the instrument, as a means of investigation in the various
sciences, are separately and fully considered.

TrE Lire HisTorY oF OUR PLANET. By William D. Gun-
‘ ning. Illustrated by Mary Gunning. Chicago, I1l.: W.
‘ B. Keen, Cooke & Co.

A popular and readable work on a subject which is calculated, better than
any other we know of, to test an author’s powers of discrimination. We
can give Mr. Gunning credit for presenting his views in a new way, and can
heartily commend the progressive manner in which he leads the reader
from the simpler to the complex subjects. Besides, all the book has a
timely value, becauze many recent discoveries—notably those of Professor
Marsh and the deep sea expeditions—are explained in popular form, and
‘ are brought into their proper connection with the history of the world.

! A PRACTICAL TREATISE ON HEAT. By Thomas Box. Price
: $5. New York city: E. & F. N. Spon, 446 Broome st.

{
The second edition of an excellent standard work. It takes account of

tables which enter into the daily practice of mechanical engineers, and, in
' brief, is a handbook, a thorough knowledge of the contents of which

young engineers should study.

| CeLESTIAL DYNAMICS, By James W. Hanna. Price 30 cts.

|
The author, who says he knew nothing about astronomy a year ago, now

 undertakes to upset the science by affirming the non-revolution of planets
| about the sun.

FirEs IN THEATERS. By Eyre M. Shaw, R.E., Chief of
\ the London Fire Brigade. Price 50 cents. New York
city: E. & F. N. Spon, 446 Broome street.

'A very sensible treatise on an important subject, by a writer of great
knowledge and experience.
i On page 359, volumme XX VI, we described and illustrated Mr. C. Baillarge’s
‘new system of mensuration. We are in receipt of a ‘‘ Key to Baillarge’s
Stereometrical Tableau,” relating to the same subject. Published by C.
Darveau, 82 Mountain Hill, Quebec, Canada.
** Cleaning and Scouring ” is the title of a handy little book of recipes for
laundresses and others. Published by E. & F. N. Spon, 446 Broomestreet,
New York city. Price 20 cents.

DECISIONS OF THE COURTS.

Supreme Court of the United States.
LEATHER PATINT.—NATHAN C. RUSSELL, APPELLANT, v8. SAMUEL
DODGE, SR., AND SAMUEL DODGE, JR.
[Appeal from the Circuit Court of the United States for the Northern
District of New York.—Decided October Term, 1876.]

Where a useful result is produced in any art, manufacture, or composi-
tion of matter, by the use of certain means for which the inventor or dis-
coverer obtains a patent, the means described must be the essential and
absolutely necessary means, and not mere adjuncts, which may be used or
-abandoned at pleasure.

Where a reissued patent is granted upon a surrender of the original, for

" its alleged defective or insufficient specification, such specification cannot
be substantially changed in the reissued patent, either by the add:tion of
new matter or the omission of important particulars, so as to enlarge the
| scope of the invention as originally claimed. A defective specification can
i be rendered more definite and certain so as to embrace the claim made, or
"the claim can be so modified as to correspond with the specification; but,
i except under special circumstances, this is the extent to which the opera-
! tion of the original patent can be chan%ed by the reissue.

Where the patent was for a process of treating bark-tanned lamb or sheep
skin by means of a compound, in which heated fat liquor was an essential
ingredient, and a change was made in the original sgeciﬁcntion by elimi-
nafing the necessity of usingthe fat liquorin a heate
ing-in the new specification its use in that condition a mere matter of con-
venience, and by inserting an independent claim for the use of fat liquor

‘ in the treatment of leather generally, the character and scope of the inven-

tion as originally claimed were held to be so enlarged as to constitute a ’

different invention. . L
The action of the Commissioner of Patents in granting a reissue within
i the limits of his authority is not open to collateral impeachment, but his

ents may be compared to determine the identity of the invention. If the
reissued patent, when thus compared, appears on its face to be for a differ-
ent invention, it is void, the Commissioner having exceeded his authority
. in issuing it.

T}me cgse of Klein vs. Russell, reported in the 19th of Wallace, stated and

. qualified.
1 Mr. Justice Field delivered the opinion of the court:
This is a suit for an infringement of a patent obtained by the complain-
-ant for an alleged new and useful improvement in the preparation of
leather, with a prayer that the defendants be decreed to account for and
pay to him the gains and profits derived by them from making, using, and
| vending the improvement, and be enjoined from furtherinfringement. The
patent bears date in February, 1870, and was issued upon a surrender and
cancellation of a previous patent obtained by the complainant in August,
1869, upon the allegation that the original patent was inoperative and in-
valid by reason of an insufficient and defective specification of the improve-
ment, The validity of the reissued patent is assailed on the ground that it
describes a different invention from that claimed in the original patent,
and for want of novelty in the invention. Other grounds of invalidity are
: also stated, but in the view we take of the case they will not require con-
sideration.
In the schedule accompanying the patent, giving a description of the
- alleged invention and constituting a part of the instrument, the complain-
ant declares that he has ‘“‘invented a new and useful improvement in the
preparation of leather;”” that ¢ the invention consists in a novel gre ara-
tion of what is known as bark-tanned lamb or sheep skin,” by which the
article is rendered soft and free, and adapted, among other uses, for the
i manufacture of what are termed ‘ dog-skin gloves;’” and that * the prin-
| cipal feature of the invention consists in the employment of what is known
‘among tanners and others as ‘iat-liquor,’ which is ordinarily obtained by
scouring deer skin after tanning in o0il,” but which may be produced by
the cutting of oil with a suitable alkali. The schedule then proceeds to
state that in trzating the leather with fat liquor * it is desirable to heat the
liquor to or near the boiling point; and that it is preferred to use the same
in connection with other ingredients,” such as soda,commonsalt, and soap
in specified quantities for each ten gallons of the heated liquor; and that
¢ to effect the treatment ** the skin should be well dipped in or saturated
with the fat liquor or compound, of which fat liquor is the base. The
schedule closes bf, a declaration that what the patentee claimed and desired
to be secured by letters patent was:

1. The eanployment of fatliquorin the treatment of leather, substantially
as specified.

2.p’1‘he process, substantially as herein described, of treating bark-tanned
lamb or sheep skin by means of a compound composed and appiied es-
sentially as specified.

It is clear from this statement that the patent is for the use of fat liquor
in any condition, hot or cold, in the treatment of leather, and for a process
of treating bark-tanned lamb or sheep skin by meansof a compound in
which fat liquor is the principal ingredient. The state of the liquor is not
mentioned as essent al to the treatment, or to accomplish any of the results
sought. It is only stated as a thing to be desired that the lignor should be
heated, and that it would be preferable that other ingredients were mixed
with the heated liquor to make the compound mentioned. In other words.
the specification declares that by heating the liquor the effect desired will
be more readily produced—that is, more speedily or with less trouble and
expense; not that the heating is in any respect essential to the treatment.
‘Where an useful result is produced in any art, manufacture, or composition
of matter by the use of certain means for which the inventor or discoverer
obtains a patent, it is, as justly observed by the presiding - justice of the
| circuit court, too plain for argument that the means described must be the
essential and absolutely necessary means,and not mere adjuncts which
may be used or abandoned at pleasure.

The origiual patent was less extensive in its claim than the reissue, That
patent was for a process of treating bark-tanned lamb or sheep skin by
means of a compound, in which heated fat liquor was an essential ingre-
dient. The specification was explicit in this particular, and left no doubt
on the subject. The reissued patent covers the use of the fat liquor in any
condition, hot or cold, and when used alone or in a compound with other
ingredients, and thus has a more extended operation, bringing under it
manufactures not originally contemplated by the patentee. Issuch a re-
issue valid?

The statute of 1836 (2 Statutes atLarge, 122), under which the reissue was
gran‘ed, provided that whenever any patent was inoperative or invalid by

‘ reason of a defective or insufficient description or specification, or by rea- |

son of the patentee claiming as his own invention more than he had aright
to claim as new, if the errorarose from inadvertence, accident, or mistake,
: and without any fraudulent or deceptive intention, it should be lawful for
: the Commissioner, upon the surrender of such patent and the payment of
1 a prescribed duty, to cause a new patent to be issued to the inventor for the
same invention, for the residue of the period then unexpired, in accord-
ance with the corrected description and specification,
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condition, and mak- |

authority being limited to a reissue for the same invention, the two pat-

‘ According to these provisions a reissue could only be had where the
| original patent was inoperative or invalid, by reason of a defective or in-
| sufficient descri}l)ltion or specification, or where the claim of the patentee

exceeded his right, and then only in case the error committed had arisen
i from the causes stated. And as a reissue could only be granted for tha
l same invention embraced by the original &)at&-nt, the specification could not
be substantially changed, either by the addition of new matter or the omis-
] sion of important particulars, so as to enlarge the scope of the invention as

originally claimed. A defective specification could be rendered more
| definite and certain so as to embrace the claim made, or the claim could be
' 80 modified as to correspond with the specification; but except under spe-
cial circumstances, such as occurred in the case of Lockwood & Morey (8
Wall., 230), where the inventor was induced to limit his claim by the mis-
take of the Commissioner of Patents, this was the extent to which the op-
eration of the original patent could be changed by the reissue. The object
of the law was to enable patentees to remedy accidental mistakes, and the
law was ({)erverted when any other end was secured by the reissue.

Judged by that law, and the provisions of the act of 1870 on this subject
are substantially the same, there can be no doubt of the invalidity of the re-
| igsue. The original patent was not inoperative nor invalid from any defec-
| tive or insufficient specification. The description given of the process
‘ claimed was, as stated by the patentee, fnll, clear, and exact, and the claim
| covered the specification—the one corresponded with the other. The
change made in the old specification by eliminating the necessity of using
‘ the fat liquor in a heated condition, and making in the new specification
i its use in that condition a mere matter of convenience, and the insertion
. of an independent claim for the use of fatliquor in the treatment of leather

enerally, operated to enlar%e the character and scope of the invention.

entee in seeking a reissue was not to correct

any defects in specification or claim, hut to change both, and thus obtain,

| in fact, a patent for a different invention. This result the law, as we have
seen, does not permit.

The decision of the Commissioner in granting the reissue is, it is true,
so far conclusive as to preclude in the present suit for infringement any
inquiry into its correctness outside of the patents themselves. His action

{ in any case, within the limits of his authority, is not open to collateral im-

! peachment. But that authority being limited to a reissue for the same in-
vention as that embraced in the original ’Fatent, a reissue for anything
more is necessarily inoperative and void. To determine the identity of the
invention the two patents may be compared. Thus compared, the reissue
here appears on its face to be for a different invention, and the Commis-
sioner, therefore, exceeded his authority in issuing it. (Seymour vs. Os-
borne, 11 Wall., 544; Wicks vs. Stevens, 2 Wood’s C. C. Reports, 312.)

In the cage of Klein vs. Russell (19 Wall., 463), the question wasnot be-
fore the court whether the reissued patent was invalid because not for the
same invention. The point was not made in that case in the court below,
and for that reason, it was stated, the point could not be made here. It

| was to be presumed, said this court, until the contrary was made to appear,
! that the Commissioner did his duty correctly in granting the reissue. What
| was subsequently said of the character of the first claim, so far as it con-
flicts with the construction here given, does not meet our approval after the
extended consideration the subject has since received.

But assuming that the reissue is not void for thereasons stated, the
patent is still invalid for want of novelty in the alleged invention. The
use of fat liquor in the treatment of bark-tanned skins was general with
| manufacturers for many years previous to the alleged invention. Testi-
mony to this effect is given by numerous witnesses. Itwould subserve no
useful purpose to state this testimony. It is set forth with ample fullness
in the opinion of the circuit court. It is sufficient for us to say that it is
entirely satisfactory to our minds.

The decree is affirmed.

United States Circuit Court—District of Connecticut,

BOLT PATENT.—WILLIAM J.CLARK ?8. THE KENNEDY MANUFACTURING
COMPANY AND EDWIN HILLS.

LIn Equity.—Before SHIPMAN, J.—Decided January 1, 187%.]

The invention described in the original patent to Wm. J. Clark, Febru-
i ary 2, 1864, consists in the manner in which he applied lateral compression
to the manufacture of an angular neck, and in the manner in which he per-
mitted the shaping mechanism to become anvil ends, upon which the
header could operate to form a headupon the bolt.

He did not discover that swaging round iron would form an angular
neck, and that upsetting would form a head, and that both operations
would form a bolt; but he did invent what was before unknown—the me-
chanical means by which swa%fng would form an angular neck from round
iron, which mechanism could be used in connection with upsetting.

The thing invented and patented was not any mode of swaging com-
! bined with upsetting; but it was the employment of specified means, or
their equivalents, for the accomplishment of a desired end.

A patentee cannot, by obtaining a reissue for a process, enlarge his right
to a monopoly beyond the actual invention.

The claims for the process of forming the angular neck and protuberant
' head, as contained in the reissue, construed to be to the use substantially of

the dies described in the specification, or their equivalents.
! The patent covers dies constructed with the round and square porticns
; of similar area, whereby the lateral swaging is_effected before the header
operates; and it is not infringed by the use of dies, the square portion of
which is of greater area than the round, and the swaging and upsetting
| operations are simultaneously performed.
| "The claim in the reissued patent does not include any machine for mak-
ing bolts from round iron, in which machine the two operations of forming
the angular neck by dies which will swage, and forming the head by up-
setting, are combined.

Claims should be so construed, if possible, as to embrace the invention
actually made and described.

Bill dismissed.

[Chas. B« Mitchell and Benj. F'. Thurston for plaintiff,

Chas. R. Ingersoll for defendants.]

United States Circuit Court—District of Massachu=
setts,
WATER WHEEL PATENT.—THE SWAIN TURBINE AND MANUFACTURING
COMPANY 98. JAMES E. LADD.
[In equity.—Before SHEPLEY, J. /—Decided January 2, 1877.]

Claims which would be void as being functional should be so construed
as to embrace the described means for effecting the result.

‘When changes of form involve functional differences, producing new or
better results, they are patentable.

The claims in a reissued patent are to be construed soas not to embrace
any invention broader in its scope than the invention described, or sub-
stantially suggested or indicated in the original.

ABSTRACT FROM THE OPINION OF THE COURT.
SHEPLEY, J.:

I The reissued patent No. 28,314, dated November 19, 1872, has its first,
second, third, and fifth claims so worded as in their broad and literal con-
struction, without any limitation to the invention described in the specifi-
cations of the original and the reissued patent, to claim any form of ‘“‘wa-
ter wheel having an effective inward flow and discharge of part of the wa-
ter, and an effective downward flow and discharge of part of the water
simultaneously in one wheel, whereby the effective area of discharge is in-
creased without increasing the diameter of the wheel »* This is the exact
language of the fifth claim, which would be void as a claim merely func-
tional, unless this claim be construed as must also the first, second, and

| third claims, as including the described means of effecting the result.

‘ To uphold these claims they must not only be construed in connection

| with the described meansin the reissue, but so construed as not to em-

brace any invention broader in its scope than the invention described, or
substantia]liy suggested or indicated, in the original. However meritorious
and original the invention of Swain was (and of its originality and merit as
an advance in thestate of the art at the date of Swain’s invention, the
court does not entertain any doubt), nevertheless, its great merit and util-
ity will not justify such broad claims in a reissue as shall effectually in-
terpose a barrier in the path of subsequent inventors, and arrest the pro-
gress of invention. The broad language of these claims, liberally con-
strued, eliminates from the combination in the reissue the downward and
inward curvature of the crown which forms an essential functional ele-

-ment of the combination in the original. Such a literal construction of
these claims, with the scope contended for by the complainants, would
render the reissue void, according to the decisions in Wells vs. Gill, and
many other cases decided by the Supreme Court of the United States, in-
cluding Seymour »s. Osborne. Inthis connection the court can only re-
peat the language of the opinion in Forsyth »s. Clapp (1 Holmes).

The court will look beyond the mere form of words in the claim of a re-

! issued patent into the specifications inboth the original and reissued pat-
ents; and, even if on the face of the reissued patent it does not embrace
anything not described or suggested in the original, nevertheless the court
will ascertain whether there is any substantive invention adequate to sug-

ort a claim ingeniously worded, not so much for the purpose of describ-
ing what the patentee really invented as of grasping within its terms
some contrivance not within the knowledge or contemplation of the paten-
tee, and for that reason, not by inadvertence or mistake, not embraced in
the claims of the original patent. o

| Giving to these claims the construction which we have indicated, the

word crown in the first three claims will refer to andinclude in the combi-

nation such a crown as is described in the original patent and represented
in the drawings of the original and the reissue, and the fifthclaim will be
limited in its scope to water wheels possessing such elements as we have
hereinbefore recited as the described essential component parts of the
turbine wheel described in the specifications and drawings of the original
atent. Giving this construction tothe rlaims, the defendant does not in-
ringe, and the bill must be dismissed.
[J. S. Abbott and H, W. Boardman, for complainants,
Browne & Holnes and C. E. Mitchell, for defendant.]
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Recent dmerican and Loreign Patents.

NEW HOUSEHOLD INVENTIONS,

IMPROVED COAL SCUTTLE.

William Richards, Woodhull, TIL.—This consists of a scoop or body of
peculiar form, set angularly in a base piece or hoop, the object being to
provide a scuttle which may be easily manufactured.

IMPROVED TRONING TABLE.

Edward H. Caylor, West Elkton, O.—This ironing table is so constructed
that it may be attached to a table, and may be supported at any desired
height, may have a shirt board and a sleeve board attached to it. It is pro-
vided with a clothes-rack and a stand for the sad irons.

IMPROVED DISH WARMER.

Nathan Clark, New York city.—In using this device, an iron plate is
warmed to the desired temperature by being placed upon the stove, and is
then inserted in a painted wooden holder. The dish to be kept warm is
placed upon it, and the whole is then placed upon the table.

IMPROVED TEA KETTI.E.

Leonard A. White and George W. Lewin, North Dighton, Mass., assign-
ors to themeelves and Joseph B. Warner, of same place.—This invention
consists of a laterally sliding and guided lid, secured in closed position by
a spring catch of its handle to a luz of the kettle; and it consists, further,
of flattened off parts or seats of the bottom, body, and spout of the kettle,
to suppor: the same in inclined position. The last mentioned device stead-
ies the kettle, and facilitates the pouring of the contents, dispensing with
the annoying lateral motion or oscillation of the kettle caused by the piv-
oted handle.

IMPROVED CARPET SWEEPER.

Henry A. Gore, Goshen, and George W. Edgcomb, Lima, Ind.—This con-
sists in a combination of levers with the driving wheels of the sweeper by
means of which the said wheels are thrown into contact with an intermedi-
ate friction rolier attached to the rotzting brush when a downward press-
ure is exerted on the said driving wheels. The advantages claimed are
that the device isnoise ess in its operation and the automatic adjustiment of
the driving wheels 1nsures a positive moticn of the brush.

IMPROVED COMPOUND VALVE FOR WASH BASINS, ETC.

Francis E. Kernochan, Pittsfield, Mass.—The object of this invention is
to prevent sewer gas from escaping into the house through the discharge
pipes of wash basins, bath tubs, watercloset basins, etc. It consists in the
combination of two or more valves, fastened side by side upon a common
support and operated by a single shaft, stem, or lever, the latter being
made to pass through all the valves and open or close all of them at once
by a part or whole revolution.

DB >

NEW MISCELLANEOUS INVENTIONS,

IMPROVED DEVICE FOR SECRET WRITING.

Alexander Berghold, New Ulm, Minn.—By this device or key, short '
messages can be written by a correspondent to another who has a device

or key similarly constructed and arranged, by means of which the message
can be promptly read and understood, or copied, but cannot be possibly
understood by any other person not provided with the key, and this in-
vention consists in an alphabet, the different letters of which are printed,
engraved, or marked upon strips of metal, paper, etc., that are interchange- |
able, and can be transposed, one for the other, the strips having a perfora-
tion for each letter, through which a dot, puncture, or mark can be placed ,
upon paper or other suitable materialto indicate a special letter or symbol, |
according to the position that it occupies in the message. The inventor
states that the apparatus measures about } by 1% inches by +%; inch thick, is
made of metal, and canbe sold for 50 cents, and that the use of it can be
learnt in a few minutes.

IMPROVED POCKET KNIFE.

William R. Rightor, Helena, Ark.—This design unites in a single knife
case, together with the usnal cutting blades, a detachable whetstone for !
sharpening the latter, and also a saw blade, having a right angular side
msping surface. The handle of the knife easily carries in one of its side
pieces the: independent whetstone, instead of the bone, ivory, or other piece
usually secured fixedly therein, and this stone can be quickly used by turn-
ing back the saw blade, with its rear flange, and thus aliowing the stone to
be slid out from its supporting seat, and usedindependently of the handle.

IMPROVED PARALLEL RULER.

Eugene J. Towne, North Dana, Mass., assignor to himself and J. W,
Goodman, of same place.—This is an improved T-square that combines the
advantage of a common and bzvel square with a parallel ruler admitting
parallel shading at any position of the blade in a convenient manner.
There is also an adjustable blade, sliding by its head in a recessed guide-
piece, attached to the drawingboard. The guide piece carries in end
brackets a longitudinal screw shaft that is opcrated by a thumb rest,
ratchet, and pawl, and an adjustab.e stop device, so as to move the blade
by a split locking nut at equal distances for parallel ruling.

IMPROVED EXTENSIBLE SHAWL STRAP BAR.

Lyon Lewine, Brooklyn, N. Y.—This consists in a shawl strap bar so
constructed as to be capable of extension and contraction to enable it to
be adjusted to correspond in length with the length of the package to
which it is to be applied. It is formed by the combination of the middle
part, having T-grooves upon its lower side, and provided with the stop pins
with end parts rabbeted upon their side edgzs, and provided with the longi-
tudinal grooves.

IMPROVED HAME FASTENER.

John C. Moore, Chicago, Ill., assignor to himseclf and James A. Doran,
of same place.—This invention consists of a strap attached by a long loop
to one hame section, and passed through a staple of the other hame sec-
tion, being secured by an eccentric and tzothed cam and lever. Itis locked
in position by a link running in the long loop, and retained by a spring in
a groove of the lever.

IMPROVED ADVERTISING DEVICE.

‘William A. Brice, London, England.—The object of this invention is to
provide a mode of exhibiting advertisements automatically by the drop-
ping of one or more coins in an aperture provided for the same, while at
the same time the coins, after effecting their work, drep into the till or
cash box placed underneath for their reception. The device was described
and illustrated on p. 134, vol. 36.

IMPROVED GRAIN DRYER.

José Guardiola, Chocol, Guatomala,—By means of a machine, which
we described and illustrated on p. 82, vol. 86, the grain or coffec is con-
stantly agitated while it is subjected to the influence of hot air, which per-
meates the entire cylinder, the said apparatus being supplied with heated
air by any of the ordinary well known means.

IMPROVED QUILTING FRAME.

Frances M. Tousley, Lincoln, Neb.—This consists of a quilting frame
composed of rails made of hinged pieces, that are stiffened at the joints by
locking hook and eyes, and connected a* the corners by flanged metallic
seats and fastening thumb screws. By loosening the hooks of parallel
rails the frame and quilt may be folded; by detaching the rails andloosen-

‘metically sealing joint.

ing all the hooks the entire frame may be folded up.

IMPROVED SHOE FASTENER.

William J. Brown, New York city.—This relates to shoe fasteners de- !

signed to take the place of the ordinary buckle or lacing; and it consists
of a hasp attached to the flap of a shoe, and a double spring catch or bolt
attached to the side of the shoe for engaging the hasp.

IMPROVED SOAP COMPOSITION.

John W. Bartlett, Moline, Ill., assignor to himself and M. Witherell, of
same place.—This is a machine soap, formed of rain water, pulverized lime,
soapstone, carbonate of potash, chloride of lime, concentrated lye, golden
machine oil, cotton seed oil, lard oil, and melted lard.

IMPROVED STRAINER CUP.

Jacob W. Oberholtzer, Hiawatha, Kan.—This is an improved strainer
cup, by which the patients may drink without raising their heads and spill-
ing the contents, and by which toast water, beef tea, and other fluids may
be strained before passing to the cup, without requiring an extra straining
cloth for this purpose. The invention consists of a cup with small dis-
charge spout at one end, and a detachable strainer section at the other
end.

IMPROVED AUTOMATIC RELIEF VALVE FOR CASKS.

Addison Smith, New York city.—This is an improved valve designed es-
pecially for casks containing beer and other fermenting liquids, but which
may be used for other purposes. It7s so constructed as to open and allow
the inclosed gas to escape when the outward pressure rises above a certain
point. It is easily adjusted to resist any desired pressure before opening.

IMPROVED FIRE ESCAPE.

Jules A. Tixier, Brooklyn, N. Y.—This device consists of a frame which
is firmly fitted in the window, and the upper part of which projects out-
ward. In said upper part are cylinders, around which the two lowering
ropes pags., Each rope carries a chair, and makes two or three turns
around one of the cylinders, Both of the cylinders are acted upon by
springs, so the ropes may be lowered with their load quite slowly.

IMPROVED CIGAR BOX AND CIGAR BOX CATCH.

Ferdinand Hasselbach and Ernst Hasselbach, Brooklyn, N, Y.—Thefirst
invention relates to such an improvement in cigar boxes with hinged front
sections that the lateral sides are retained rigidly in position when the
cigars are packed and pressed into the boxes. The box has a hinged front
part, which is connected to the sides by pivoted clasps fitting into the re-
cesses of the front part for locking the same, and strengthening the sides
against spreading in lateral direction. The second invention consists of a
swinging hook, that is pivoted by a U-shaped strip into a cross slit or recess
of the front wall of the cigar box, and arranged to engage the bent and re-
cessed part of a top strip of the lid in a recess of the latter.

IMPROVED VENTILATING FAUCET.

Ole H. Larson, Fort Dodge, Iowa.—This invention consists in a faucetin
which the plug, and cylinder which contains it, are provided with an aper-
ture for admitting air to a tube that runs lengthwise through the faucet to
its inner end. A check valve is there provided which admits air to the

cask when the faucet is opened, but prevents the exit of beer through the ;
The invention also consists in placing the plug of the faucet be- :

air pipe.
low its main body, so that, in driving the faucet into a cask, it will not be-
come battered, so as to leak.

IMPROVED SCHOOL SEAT.

James Page Clair, Philadelphia, Pa.—In this invention. a lateral stud on
the side of theshort arm of the seat support works in a curved slot of the
standard between rubber spring buffers at each end to relieve the shocks,
and rendecr the seat noiseless. The stud hooks around the wall of the slot
to support the pivot.

IMPROVED BOB SLED.

Alfred L. Needham and Edward Z. Needham, Farmington, Minn.—This
bob sled is so constructed that it will readily adjust itself to any position
required by the inequalities of the path, without undue strain upon any of
its parts.

IMPROVED FARE REGISTER.

‘William Stokes, New York city.—This is a device for indicating fares

received on street cars. Each fare is indicated by a stationary hand on a

revolving dial, together with the sound of a bell provided for such purpose, ;

so that each passenger may have a check on the conductor.
————t - —

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED WATER CLOSET.

Michael J. McEwan, New York city.—This consists in the arrangement
of a sliding valve at the bottom of a closet-bowl, for dropping the contents
of the bowl into the trap, and for preventing the rising of efluvia from the
trap or sewer below.

IMPROVED WATER CLOSET.

George R. Kuhn, Brooklyn, N. Y.—Directly above the bowl is arranged
a supplementary lid, which is preferably made <f two semi-sections, that
overlap at their meeting edges, and are lined with rubber to form a her-
The connecting lever mechanism is provided with
weights or springs, that serve to close the lid sections automatically as soon
as the pressure on the seat or treadle is released. In this way escape of
bad odors is prevented.

IMPROVED CHIMNEY DAMPER.

Thomas Speed, Louisville, Ky.—This is an improved damper for the
throat of a chimney at the top of a grate front, to cnable the said throat to
be nearly closed after the fire is fully kindled to prevent the warm air from
the room from passing off up the chimney. ’

IMPROVED APPARATUS FOR VENTILATING DRAIN PIPES, ETC.

Edward G. Banner, London, England.—This invention has forits object
to prevent the passage of sewage gas into dwellings from soil pipes, drains,
cesspools, or sewers, For this purpose a trap is placed at the lower end of
the soil pipe, which latter is carried up to the top of the house, and there
left open to form an inlet for fresh air; and to the soil pipe, just above the
trap above mentioned, a ventilating pipe (which may be of smaller diame-
ter than the soil pipe) is connected, which is also carried up to the top of
the house, and has upon it a ventilating cowl, so constructed that the pass-
age of a wind through itshallproduce at all times a continuous current of
air from the inlet through the soil pipe and out at the cowl; or, by a slight
modification, the direction of the current of airin the soil pipe may be re-
versed by placing the ventilating cowl upon the top of the soil pipe itself,
and providing an inlet of air to the soil pipe, just above the trap, or in the
upper part of the trap itself.

_——— e ——

NEW AGRICULTURAL INVENTIONS.

IMPROVED CULTIVATING PLOW.

Thomas T. McAllister and William W. McDonald, New Albany, Miss,—
This implement is soplaced as to straddle the row of corn or cotton
plants, and thus cultivate the ground on each side thereof. Blocksrun on
the surface of the ground, and serve to push gradually toward the plantsa
portion of the earth loosened or thrown up by the colters, which work im-
mediately in advance of them. The weeds and grass are covered by the
earth thusthrown upon them, and their destruction therebyeffected, while
the earth immediately contiguous to the roots of the plants is not dis-
turbed.

© 1877 SCIENTIFIC AMERICAN, INC.

J IMPROVED PLOW.

Jacob Ruch, MountEaton, assignor to himself and William M. Johnston,
- Wilmot, O.—This plow is so constructed that it may be readily adjusted to
1 work deeper or shallower in the ground, and to take and leave land, asmay
be desired. By loosening the nut upon the upper end of the bolt attached
to the standard, the forward end of the plow beam may be raised and low-
ered to adjust the plow in the ground, as may be required. By a simple regu-
; lating of nuts the plow beam may be adjusted vertically or laterally.

IMPROVED CHURN.

George W. Knapp, Arbuckle, W. Va.—Dasher rods arefixed to the dash-
ers and connected to cranks diametrically arranged on the shaft by con-
" necting rods. Said dashers are guided between grooved friction rollers.
These rollers, at one side of the dasher rod, are supported by a hinged
frame, by which they may be thrown back out of the way when the dash-
ers are to be removed from the churn. When the frame is closed down on
the cross piece that supports it, a catch is caused by the spring to engage

| with a pin in the cross piece.

IMPROVED CIDER PRESS.

Russell C. Quinn, Texas Valley, N. Y.—The working of this invention is
" based on the principle of the endless chain, receiving continuous charges
' of pomace from the grinder for pressing and discharging the same without
| interruption. The chain carries a number of spring-acted sacks resting on
slat bottoms and revolving in connection with a charging grinder, and
with a simultaneously revolving follower belt. The device is gu.ded in
proper manner to register with the pomace sacks and press the juice on to
an inclined spout below, while the end sacks are discharging their

| contents.

IMPROVED SEED PLANTER.

Jacob R. Sample, Liberty, Miss., assignor to himself and William P.
Anderson, of same place.—This machine is so constructed that it may be
readily adjusted to plant corn, peas, and other smooth seeds, and to plant
cotton seed and distribute fertilizers. T'he invention consis.s in the leather
strap provided with the radial spikes or pins, in combination with the

grooved dropping cylinder and the slotted lower end of the hopper. The
| pins pass through slots in the lower part of the hopper, so as to take hold
"of the fertilizer, drawing the same from the hopper, and allow the fertilizer
to drop to the ground.

IMPROVED HARVESTER.

Ole S. Knudson, Houston, Minn.—This machine is so constructed that

i it may be run at less speed than the ordinary machine, and may thus be

1 more durable and of lighter draft. To the axle is attached the drive wheel,

which by gear wheels actuates a shaft. The latter revolves in bearings at-

tached to the frame, has a crank formed upon its middle part, and a

: weighted arm attached to its innerend. The crank and the weighted arm

' project in oppo-ite directions to balance each other. The crank, by con-

necting rods and an elbow lever, communicates with the sickle bar. The

arms of the lever are made of such a relative length that the sickles at-

tached to the sickle bar may move through the space of, and cut the grain

' against, two of the fingers attached to the cutter bar, and the fingers hold
the stalks until they are cut.

IMPROVED PLOW.

Gideon Black, Dadeville, Ala., assignor to himself and John T. Moye,
of same place.—This plow is so constructed that it may bereadilyadjusted
to work deeper or shallower in the ground. The handles and braces move
upon their pivots when the standard is adjusted, and will be held firmly in
place when the standard is locked.

IMPROVED TILTING GATE.

Isaac Brokaw, Litchfield, I1IL.—This consists of a swinging and weighted
gate that swings in fulcrums of the gate posts, and is opened or closed by
a suitable cord arranged to withdraw a spring latch for raising the gate,
and also to release a brake spring for lowering.

IMPROVED SELF-ADJUSTING TREE SHIELD.

Almon Roff, Southport, Conn.—To prevent the millers from having ac-
cess to the trees, this inventor incloses thelower part of the trunk with a
sheet of lead bent around the tree, and made of such a length that its sides
:may overlap each other sufficiently to allow for two or three years’ growth
of the trees. The shield is coiled so closely around the trunk that the mil-
lers cannot pass down between it and the trees, and is kept from contact
with the tree by thin strips of wood interposed between it and the said
tree. As the tree grows, the lead will expand and so adjust itself.

IMPROVED INSECT DESTROYER.

George B. Drum, Syracuse, Neb..—This consists in a vehicle containing
a combined catching and destroying mechanism, to be drawn about the
fields for the purpose of ridding them of noxious insects. The insects
passing over a brush are drawn through rolls and killed, falling upon the
ground. Wings are provided to catch the insects and prevent their flying
over the machine and escaping.

IMPROVED SEED PLANTER.

Benjamin F. Miller, Gatesville, Tex.—This is an improved machine for
planting cotton, and also for planting corn and other smooth seed. New
devices are included whereby the pitch of the plow may be changed as
desired; and the ends of the beams of the covering plows are received in
clevises attached to t:e ends of a bar which is secured to the frame.

e P —
NEW MECHANICAL AND ENGINEERING. INVENTIONS.

IMPROVED STEAM TRAP- AND BOILER FEEDER.

Bennett Vandecar, Canajoharie, and Henry V. Harper, Albany, N. Y.—
This relates to floats to be used for controlling the supply of water to a
tank or boiler. It consists of a float-ball having a tubular lever, provided
with au outside connection for the escape of water that may sweat or con-
dense in the ball. It also consists in a venttube running through the tubu-
lar lever for the admission of air to the float ball, and also in an improved
valve attached to the float lever for closing the inlet pipe of the tank or
boiler,

IMPROVED DOUBLE-ACTING PRESS.

Louis Prahar, New York city.—This is an improved foot motion press so
constructed as to cut out a blankwith the rearward motionof the foot
lever, and, by the forward motion of said footlever,to carry the said blank
to a die and press it to the desired form.

IMPROVED ROTARY ENGINE.

Robert W. Skirrow, Windsor, Conn.—This invention relates to the con-
struction and arrangement of the valves and sliding abutments and the
means for operating them. Said means consist in tappet arms keyed on
rock shafts and eccentrics keyed on the shaft of the engine, and connected
with the rock shafts by means of bars or rods. The tappet arms engage
notches formed in the under side of the curved arms of the valves.

IMPROVED MACHINE FOR GALVANIZING TERNE PLATES.

John D. Jones and John Gape, Audenried, Pa.—This consists of an iron
receptacle for the melted metal, in which two sets of rollers are placed,
which are actuated by a spur wheel, which meshesinto pinions on the roller
shafts. Aninclined guide plate extendsdown to the rollers; this, together
with a table between the setsof rollers, and an inclined guide plate beyond,
forms a way on which the plates or hoops move into and out of the melted
metal. Anothe: pair of rollers is placed at the end of the last mentioned

‘| plate to remove the superfluous metal.
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The Charge for Insertion under this head is One Dollar
a line for each insertion. If the Notice exceeds jfour
lines, One Dollar and a Half perlinewill be charged.

Inventors, send address (with stamp) to T.Sharts,
Sec’y “* Amer. Artisans’ Union,” 257 Broadway, New York.

For Sale—Patent on small Household Article. Ad-
dress Daniel Freese, N. Amherst, Ohio.

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

For Sale—20// x 10 ft. Engine Lathe, $225; 18/ x 22 ft.
do., $250; 187 x 6 ft. do., $195; 16//x 6 ft. do., $185; 13”/x 5
ft. do., $100; 20/ x 3 ft. Planer, $175; at Shearman’s, 132
N. 3rd, Phila.

Gas lighting by Electricity, applied to public and pri-
vate buildings. For the best system, address A. L. Bo-
gart, 702 Broadway, N. Y.

Pencil Point Protector—For Sale or to manufacture on
royalty. New Patent Reversible Eraserand Pencil Point
Protector. AddressC. H. Nash, P. 0.Box 773, N. Y. city.

For Sale—One 8 H. P. Portable Engine, $325; one 10
H.P. $375; one 12H.P. $450. J. Harris, Titusville, Pa.

Hearing Restored—Great invention by one who was
deaf for 20 years. Send stamp for particulars. Jno.
Garmore, Lock-box 905, Covington, Ky.

For sale cheap for cash. Letters Pat. of a new Inven-
tion; a woodworking tool much in demand. S.R. Ray,
Peoria, 111.

A man of experience and ability will take a position
as machinist’s Foreman, Draftsman, or Superintendent.
Address Supt., 105 State st., West Phila., Pa.

Catechism of the Locomotive. 600 pages,?50 engrav-
ings. $2.50. Address M. N. Forney, 73 Broadway, N. Y.

Prescott’s ¢ Electricity and Electric Telegraph,” 978
pages, large octavo, 568 illustrations. Full description
Telephone and all telegraph inventions. Cloth, $5.00,
postpaid. AddressJ. N. Ashley, P.O. Box 3393, New York.

More than Ten Thousand Crank Shafts made by
Chaster Steel Castings Co., now running; 8 years’ con-
stant use prove them stronger and more durable than
wroughtiron. See advertisement, page 205.

Split-Pulleys and $plit-Collars of same price, strength
and appearance as Whole-Pulleys and Whole-Collars.
Yocum & Son, Drinker st., below 147 North Second st.,
Philadelphia, Pa.

Articles in Light Metal Work, Fine Castings in Brass,
Malleable Iron, &c., Japanning, Tinning, Galvanizing.
Welles’ Specialty Works, Chicago, I1l.

Skinner Portable Engine Improved, 2 1-2 to 10 H. P.
Skinner & Wood, Erie, Pa.

Yacht and Stationary Engines, 2 to 20 H. P. The best
for the price. N. W. Twiss, New Haven, Conn.

Emery Grinders, Emery Wheels, Best and Cheapest.
Awarded Medal and Diploma by Centennial Commission.
Address American Twist Drill Co., Woonsocket, R. 1.

To Clean Boiler Tubes—Use National Steel Tube
Cleaner, tempered and strong. Chalmers Spence Co.,N.Y.

Send for James W. Queen & Co.’s Catalogue of Draw-
ing Instruments and Materials; also catalogue of Micro-
scopes, Field Glasses, Telescopes, and other optical in-
struments. 924 Chestnut St., Philadelphia, Pa.

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

Superior Lace Leather, all sizes, cheap. Hooks and
Couplings for flat and round Belts. Send for catalogue.
C. W. Arny, 148 North 3d St., Philadelphia, Pa.

F. C. Beach & Co., makers of the Tom Thumb Tele-
graph and other electrical machines,have removed to 530
Water St., N. Y.

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

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

Hydraulic Presses and Jacks, new and second hand.
Lathes and Machinery for Polishing and Buffing metals.
E. Lyon, 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, 87 and 38 Park Row, New York.

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

Shingle Heading, and Stave Machine. See advertise-
ment of Trevor & Co., Lockport, N. Y.

For Solid Wroughtiron Beams, etc., see advertise-

ment. Address Union Iron Mills, Pittsburgh, Pa., for
lithograph, etc.

soap on pp. 331, 879, vol. 31. To make vinegar, read the
instructions on p. 106, vol. 32.—R. B. C. will find di-
rections for making printers’ rollers on p. 283, vol. 31.
—B. C. M.’s question relates to proportional compasses,
to be purchased of any dealer in drawing instruments.
Copper plates may be flattened by following the in-
structions on pp. 149, 181, vol. 36.—A.J. R. will find a
recipe for hair dyeon p. 138, vol. 27.—dJ. F. should read
our articles on straightening meta. plateson pp. 149, 181,
vol. 36.—J. C. G. will find directions for making fulmi-
nate of mercury on p. 90, vol. 31.—T. P. H. can make a
metal stamp by running type metal into a plaster mould
containing the required device.—dJ. F. M. is informed
that crude gutta percha usually contains dirt and other
impurities. A cement for leather is described on p. 171,
vol. 35—S. S. K. will find directions for reducing tin
scrap on p. 319, vol. 31. —H. L. is informed that the de-
tails of Mr. Lowthian Bell’s method of making iron
rails have not yet reached us.—C. R.W.will find instruc-
tions for making lightning rods on p. 277, vol. 35.—J. W.
can frost the surface of glass by following the direc-
tions on p. 281, vol. 33.—A. will find a description of the
postage stamp manufacture on pp. 208, 277, vol. R7.—T.
J B. will find something on tanning birds’ skins on p.
187 vol. 86.—S A. H. will find something on construct-
ing Rhumkorft coils on p. 219, vol. 32.—J. A. C. will
find two articles on the blue glass deception on pp. 129,
145, vol. 36.—J. J. will find a recipe for blue ink on p.
257, vol, 32; for green ink on p. 27, vol. 30.—W. S. will
find directions for moulding rubber on p. 203, vol. 35.

For giving a black finish to rubber, see p. 122, vol. 30.—
J. L. is informed that he can make good soap moulds of
pewter.—C. 8. C. will find directions for polishing brass
on p. 298, vol. 29. For a varnish for brass, see p. 310,
vol. 35.—F. G. T. will find directions for making print-
ers’ rollers on p. 283, vol. 31. To make rubber hand
stamps, see p. 203, vol. 35. For transfer paper, see p.
378, vol. 28.—A. L. W. will find directions for brazing
metal plates together on p. 347, vol. 30.—T. H. B. will
find something on the extraction of vanillin from pine-
wood on p. 18, vol. 35.—W. A. M. can paint his model
with black paint and varnish with shellac in alcohol.—
H. R. F. is informed that lead pipe is made by forcing
lead through a hole in a metal plate in which a core is
inserted.—W. Y. G., M. A,, A. G.L.,J.B. C, and others
who ask us to recommend books on industrial and
scientific subjects, should address the booksellers who
advertise in our columns, all of whom are trustworthy
firms, for catalogues.

1) F. J. S. says: 1. I want to make an in-
duction coill foot long. What number and what length
of wire shall I use for the primary and secondary coils
respectively? A. About 114 or 2 1bs. of No. 36 for the sec-
ondary, and 150 feet of No. 14 or 16 for the primary. 2.
Shail I keep each layer of the primary wire separated
by placing something between the layers? A. A sheet
of paraffin paper is sufficient. 3. Shall I keep each layer
of the secondary wire separated? A. Better wind the
secondary in two sections and exercise the greatest care
in insulating. It is well toplace the coils in melted par-
affin until well saturated.

) J. R. says: 1. You show the misapplica-
tion of the word force in many instances butthe word
is used in a very slipshod manner when speaking of the
force of gravity as applied to the atmosphere. All
authors agree that the atmospheric pressure is about 15
Ibs. on the square inch of thewholeearth’s surface.
But this is not atmospheric pressure, but is the whole
effect of gravity, including that of the air also. Grav-
ity is known to extend to the moon and far beyond;
whereas the atmosphere does not extend very far. At
45 or 50 miles height it is not dense enough to reflect the
sun’s rays. It is also asserted that a cubic foot of a‘mo-
spheric air weighs only 535 grains, and is 820 times light-
erthanwater. A. Thepressure of the air is due to its
weight; and though the weight of a single cubic foot is
very small, the column of air producing the pressure is
many feetin height. 2. What has become of the result
of Venus’transit? A. Theresults of the transit obser-
vation have not yet been computed; and it will probably
be at least a year before they are finished.

(3) W. S. says, in answer to many corre-
spondents who have asked how to cut glass tubes: Take
a small round file, break a little oft the point to get a
sharp edge, then insert it into the tube to where it re-
quires to be cut, and scratch around the inside, when the
other part of the tube will fly off instantly. In most
cases the crack runs ahead of the scratch.

4) A. J. L. says: Is steam turned directly
on tolumber to dry it, or is it conveyed into a heater
and the lumber dried from the heat generated? A. In
the great majority of cases steam is uged confined in
pipes, and circulating to and from the boiler, thus heat-
ing the air in the room, and, by the circulation of the
latter, drying the lumber. 2.1 have a dry house, 14 x 16
feet, and would be glad to know if a 34 supply pipe will
be sufficient to convey steam to it? A. Yes, if arranged
as above described and with a return pipe to boiler. See
No. 6, p. 123, vol. 36.

(5) G. W. 8. says: You give a recipe for
paint made of Portland cement and sand. Is it for
wood? Can it be used on a frame house instead of white
lead and oil? A. It is only suitable for brickwork,
stonework, or concrete walls.

(6) R. P. W. says: 1. Please give me your
opinion of nitrousoxide gas. Is it safe to use in dental
surgery? A. If the gas is made from pure nitrate of am-
monia, and subsequently well washed in a solution of
protosulphate of iron, it is one of the least objection-
able and safest of known aneesthetics. If free from ni-
trous acid and chlorine, it may be administered without
danger except in cases where there is already an ove:
active circulation in the brain. 2. What are its effects?
A. When inspired into the lungs,owing to its solubility,
it is rapidly dissolved in the blood, and quickly diffused
throughont the body. The transient intoxication which
it causes is due to augmented oxidation produced in the
system by the gas. .

(7) J. T. H. asks: Please give me a recipe
for staining wood a dark cherry red, a permanent and
bright color? A. 1. Boil ¢4 1b. logwood in 3 pints of water,
and add 14 oz. salt of tartar. Stainthe wood with the
liquor boiling hot. 2. Boil 141b. madder and 14 1b. fus-
tic in1 gallon water; use hot, as before. 3. Boil 11b.
Brazilwood and 1oz. of washing soda in 1 gallon of
water, apply hot, and then brush over it before dry, a
solution of 2 ozs. alum in 1 quart of water.

(8) N. C. L. asks: 1. By what process are
medals cast? A, Medals are usually stamped out by
means of machinery similar to that employed in mak-
ing coin. 2. How are stereotypes copper plated? A.
The deposition of copper is obtained by electro-plating
the form in a bath of sulphate of copper. 3. How can
Iprepare the plaster of Paris for stereotyping, so as to
prevent airholes in the mould? A. Slightly but uni-
formly oil the face of the type, and then pour over it a
thin cream of the plaster, which work well into the let-
ters with a camel’s hair brush. Then run the thicker
plaster, and allow to set. Dry the cast well in an oven
and, by means of a soft brush, uniformly coat the mat-
rix with a film of black lead (plumbago).

9) F. H. asks: If the temperature is at
zero, and stays so for two weeks, and ice forms two feet
thick in that time, if then you take two thermometers
that indicate alike, place one on the ice, the back of it
lying on the ice, and hang the other two or four feet
above the ice; will they indicate the same after being
there a little while? A, Yes, all the conditions being
the same.

(10) J. W. R. asks: What is the best method
of preventing heat in rooms in hot weather,under flat
tin roofs where the center rises some 214 to 3 feet? We
are greatly discomforted in hot weather by the heat in
our upper rooms; and we propose to put on another

story with French roof, which will also be flat, or as

much so as the present one. In doing this, how can the
excessive heat be prevented in this new story? A. In-
close a space under the roof about 3 feet in height at the
ridge and about 1 foot at the eaves, by hanging a
cribbed ceiling from the roof beams. Provide a special
flue in each chimney, opening by a stationary register,
orby a number of small openings in the brickwork,
near the top of this inclosed space, and provide similar
openings to the exterior air under the eavesof the house,
which laiter openings will come near the bottom of the
inclosed space. By this means a circulation of air may
be secured under the roof that will keep the tempera-
ture nearly as low as that of the exterior atmosphere.

(11) F. P. F. says: I wish to use kerosene
tomake a liniment and for other purposes where the
strong smell is objectionable. Is there any way to get
rid of the smell without destroying the nature of the
kerosene? A. By agitation for several days with pow-
dered chloride of calcium, the disagreeable odor of the
oil may be removed; but the oil cannot be completely
deodorized.

(12) C. H. asks: 1. What size of wire is
the best for winding a large electro-magnet of horse-
shoe shape to give it the most power? A. The size of
the wire should be made to suit the battery used with it.
Nos. 14 or 16 will probably answer your purpose. 2.
How many cells (Daniell), each holding about 3 quarts,
will be needed to make an electric light sufficient to
light a room 50 x 100 feet? A. It 1s difficult to geta
light with less than 40 or 50 Daniell cells, and they
should be farge, so as to give but little internal resist-
ance. 3. Howcan I coat the inside of a large tin can
with copper, so that it will not come off? A. By the
battery process, after the usual cleaning. Place the go-
lution in the can, connect the latter to the zinc of the
battery and the copper of the battery to a copper plate
in the solution. 4. How shall I make the carbon points |
for an electric light? Ihave coke carbon, but it is not
of the right shape. A. It is better to buy them, but you
can saw them out of coke taken from gas retorts if you
have patience enough.

(18) C. V. W. asks: How can I clean a
bronze statue? A. Rub it with a little oxalic acid solu-
tion and pipeclay, afterwards with a brush and tripoli
powder.

(14) W. H. V. asks: 1. What is the best
method of constructing a refrigerator or butcher’s ice
box? Theseboxes are generally about 9 feetlo-g, 4feet
wide, and 6 or 8 high, and are built of tongued and
grooved stuff, with 8 inches of sawdust befween the
outer and inner lining. What is the proper position for
theice crib? A. Near the top of the box. 2. Should
the dripping pan be placed directly under theice or not?
A. Tt should consist of V-shaped gutters a little dis-
tance below the slots in the bottom of the crib, convey-
ing the wateraway. 8. What will cause the cold air to
circulate through the box? A. The air coming in con-
tact with the ice will fall to the bottom of the box, and
the warmer air will take its place, thus establishing a
circulation. 4. Will a bottom of cement be any better
than one of wood? A. No. 5. What is the best to put
between the linings? A. Sawdust is good; but some
have the interior of inclosing walls lined with paper
pasted over the surfaces, and no other filling. We ought
to say that many of the above devices are covered by a
patent.

(15) G. W. asks: How can I unite vulcan-
ite (in which artificial teeth are set) so as to make a dur-
able joint that will resist the heat and moisture of the
mouth? A. Dissolve 1 part of sulphur and 3 parts pure
caoutchouc in 6 parts alcohol and 100 parts bisulphide of
carbon, and evaporate to the consistence of a thin paste.
Join the fractured edges with this, and heat the whole
to about 310° Fah. for 4 hours.

(16) W. D. says: 1. I want to lay 1,000
feet of water pipe from soft water spring to house and
barn. Which, lead, galvanized iron, or common iron
pipe, is most durable? A. Galvanized iron pipe will be
the most serviceable. 2. Is lead pipe dangerouson ac-
count of poisonous matter? A. If lead is exposed to
the combined action of pure water and air, an oxide of
lead is formed on the exposed surfaces which is dis-
solved by the water with which it is in contact. This
solution is highly poisonous, as are all of the lead salts.
The presence of chlorides or nitrates in the water as-
sists this corrosive action, while it is retarded by the
sulphates, phosphates, and carbonates. Bicarbonate of
lime, a salt found in many spring waters, prevents this
corrosion by depositing & coating on the exposed sur-
faces. In the use of lead pipes as conduits for drinking
water. it should be carefully ascertained whether the
water to be conveyed contains foreign matters, which
will prevent its action upon the metal. 3. Should I
plumb my house with iron water pipe and protect the
pipe from cold by filling around the pipe with sawdust?
A. Yes. The method is a-good one. 4. Will iron pipe
sweat and rust in the sawdust? A. It is difficult to keep
such pipes perfectly dry in warm weather, even when
protected asabove. The pipes may, however, be in a
great measure prevented from rusting by coating them
with asphalt varnish.

(17) T. P. H. asks: What degree of heat is
required to harden rubber in a vulcanizer, so as to an-
swer for hand stamps? A. It requires a temperature of
260° Fah. There is no danger about it.

(18) J. E. S. says: If a locomotive pull a |
train of cars around a curve, I say that every one of the
cars would bear the flange of its outer wheels against ‘
the inner side of the outside rail. A friend says the last ‘
five or six cars would not, because the train in front
would be gone around the curve so far as to have a ten-
dency to pull the rear part of the train against the inner
rail. Who is right? A. You have about the rightidea.

If Tam 150 1bs. in weight, and fasten said weight to
one end of a rope, and take hold of the other end, can I
pull up any more than that weight over a single sheave,
everything being in balance? I contend that I cannot
pull up any more than 150 lbs. unless my feet were
pinioned to the ground. Am I right? A. As weunder-
stand the question, you are right.

(19) E. H. A. says, in answer to correspon-
dents who askfor a cure for chilblains: Dissolve 11b.
alum in about 1 gallon of water, soakthe feet or parts
affected in the solution just before going to bed every
night for from 5 to 8 nights, using the same water, and
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having it as warm as the flesh will bear easily. It will
restore the flesh to its natural color and feeling.

(20) E. L. asks: Of what diameter or size
should drills be to fit %, ¥4, 3%, 16, 34, 1inch, and us to
4 inches pipe taps? A. Make the holes just so large
that the end of the tap for each respective size will
just enter the hole.

1) B. W. L. asks: How is sulphuret of
iron manufactured? A. Heat iron turnings to bright
redness in a black lead crucible; and, while in this con-
dition, throw in an equal weight of crude sulphur, in
smallpieces. The combination will take place imme-
diately; and as soon as the sulphide formed is thorough-
ly fused, it should be poured out and covered with sand,
to cool slowly.

(22) E. J. asks: Can rubber be made con-
siderably hard and yet retain its flexibility and tough-
ness, so as to bend quite short without cracking? A.
Yes. There is vulcanized rubber in the marketthat
will answer all your requirements.

(@3) C. C. says: I have an emery wheel 1
foot in diameter, the hole of which is very rough and
too large for the spindle. Could I run Babbitt or other
metal in it and turn it out to fit the spindle to make it
run true? A. Make a Babbitt metal bush, and insert it
in your emery wheel. 2. How fast should it run for
gumming saws? A. At about 4,000 or 5,000 feet of cir-
cumferential speed per minute. 3. How many teeth
should acircular saw of 14 inches diameter have for
ripping hard and soft wood? A. There is a difference
of opinion upon this point. 4.Does hard wood need more
teeth than soft wood? A. As a rule, yes. 5. What
should be the size and length of journal for arbor of
foot lathe for turning wood? A. Two and a half times
the diameter of the arbor. 6. Would there be much dif-
ference in the necessary amount of power required to
drive said lathe if two journals were used on said arbor
instead of one? A. Not if properly adjusted.

(24) W. W. M. : Send for information about
windmill to T. K. A., 22 East 12th street, New York city.

(25) A. T. N. asks: What solutions are used
in coloringarticles of horn or vegetable ivory? A. For
black, lay the articles for several hoursin a strong aque-
ous solution of nitrate of silver, and then expose to
strong sunlight; or boil in a strong decoction of log-
wood and then in solution of acetate of iron. For blue,
immerse for some time in a dilute solution of sulphate
of indigo, partly saturated with potash. For green,
boil in a solution of verdigris in vinegar. For red, dip
the articles first in a tin mordant and then into a hot
decoction of Brazil wood or cochineal. Scarlet, use lac
dye instead of the preceding. Violet, dip in the tin mor-
dant and immerse in a decoction of logwood. For yel-
low, impregnate with nitrohydrochlorate of tin and then
digest in a strong decoction of fustic. The coal tar col-
ors are now generally used for thisand similar pur-
poses.

(26) T. 8. asks: What is chloroxynaphthalic
acid (C,,H;Cl0;)? A. Chloroxynaphochinone (C,,H;
ClO,) is a yellow crystalline powder. Its salts are
used asdyes. It may beobtained from any large dealer
in the coal tar colors.

(@7) J. H. asks: 1. Can I get an elastic rub-
ber of a white or light tint? A. You can purchase such
rubberas you mention. 2. Is there any way to bleach:
it? A. The rubber cannot be bleached by any ordinary
means, but by the introduction of such bodies as chalk,
sulphate of barytes, pipeclay, sulphide of zinc, etc., be-
fore vulcanization, an artificial whiteness may be pro-
duced in the rubber.

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

F. W.—No. 1 is basalt, containing crystals of iron py-
rites (sulphide of iron). No. 2 contains chrysocolla, a
hydrous silicate of copper, also a little malachite (carbo-
nate of copper).—A. D. W.—It is a piece of flint con-
taining crystals of iron pyrites. We found neither sil-
ver nor lead.—W. M. W. says: I send you herewith a
box containing specimens of coal, with some white sub-
stance in the seams. Will you please inform me what it
is, and whether it is of frequent occurrence? A. It is
paraffin. We have had similar samples sentus before;
but it is not of common occurrence.

COMMUNICA'TIONS RECEIVED,

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

Om a Driver’s Scat.

On Planctary Meteorology. By R. M.

On Hydrophobia. By M. G.

On Geographical Anatomy. By A.W.

On Spiritualism. By J. H. P.

On the Shape of the Earth. By W. E. B.

On the Lost Paradise. By C.

On Lightning Rods. By J. H. P.

Also inquiries and answers from the following:

A.S—A. 8. G—W. M. M.—P.—H. T.—J. K—T. W.

—W.R.—J. D.—J.B.D.—J. H—B.L.

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 plea-
snre in answering briefly by mail, if the writer’s address
is given.

Hundreds of inquiries analogous to the following are
sent: ‘“ Who sells roller skates? Who sells the best foot
lathe, with circular and jig saw attachments? Who
sells file-cuttlng machinery, and what does it cost?
Who sells vanadium? Who sells substances for pre-
venting boiler incrustation? Whose varnishes are the
best for carriage builders’ use?” All such personal in-
quiries are printed, as will be observed, inthe 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 informa-
tion can in this way be expeditiously obtained.
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OFFICIAL.

INDEX OF INVENTIONS

FOR WHICH

Letters Patent of the United States were
Granted in the Week Ending

February 20, 1877,
AND EACH BEARING THAT DATE.

[Those marked (r) are reissued patents.]

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

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.
Anchor fluke supporter, etc., E. Robbins...
Bail ear, H. A. Pond
Barrel head, S. Wheeler
Bed bottom spring, E. S. Field
Belt shifter, W. W. Hubbard..
Bent wood corner, B. Burr...... .
Billiard cue trimmer, J. F. Clune........
Billiard table cushions, J. E. Maynadier..
Binder, temporary, J. B. Underwood.....
Blackboard rubber, P. T. Vannice....
Blacking box, W. Jameison.... .......
Blind staples, etc., making, J. Keith (r)
Bonbons, wrapper for, I. J. Van Skelline
Book case, revolving, J. Danner, (r)..
Breech loading fire arm, C. Eutebrouk,

.. 187,485 |
.. 187,482
.. 187,497
.. 187,463
. 187,532
. 187,449
. 187,601
655, 187,656
.. 187494
. 187,682
. 187,636
. 516
. 187,495
.. 5%
. 137462

Brick kiln, W. 8. Colwell............... .. 187,515
Bridge, E. E. COIbY...cccovveuernnnnnn . 187,513
Broom, J. Lay..... . 187,541
Buckle, J. Splann... . 187,671

Burglar alarm circuit closer, W. H. Sawyer........ 187,674
Burner for lanterns, Parks & Bathrick.. . 187,480
Can for preserving meat, M. Brenner.... . 187,591
Can opener, J. E. Buckingham .. .. .. 187,596
Can spout, flexible, W. R. Rightor . 187,561
Car axle, W. Wells . 187,688
Car axle box cover, Ellis & Nelson. ... 187461
Car axle lubricator, W. Palmer.. . 187,553
Car brake, S. Levi............ . 187,648
Car coupling, B. Albertson.... . . 187,57
Car coupling, Coppuck & Wiegan . 187,517
Car coupling, G. J. Curry........ . 187,519
Car coupling, W. Gray (r) . 1,515
Car coupling, W. Palmer. . 187,554
Car coupling, J. C. Pugh... ... 181,557
Car seat, D. H. Heywood.. ... 187,465
Carbonic acid gas generator, W. Gce . 187,614
Carbureter, J. J. Paquette........... . 187,667
Carding condensing cylinder, J. Greaves. . 187,620
Carding machine, clothing, R. Kitson.............. 187,537
Carpet stretcher, W. H. Maybach.. 187,544
Carpet sweeper, Gore & Edgcomb . 187,618
Carriage axle, S. A. Bemis 187,585
Casks, automatic relief valve for, A. Smith....... 187,563
Chair, adjustable extension, G. N. Seidler.. . 187,490
Chair, student’s, W. F. Taylor........... ....cooen 181,680
Chandelier, extension, J. Roberts 187,673
Check rower for corn planters, R. I'aries. ... 187,610
Chimney damper, T. Speed............cccovvnnennnn . 181,565
Churn, R. S. Brusie.... 187,594
Churn, J. A. Duryee.. . 187,525
Churn A. L. McQuary. 187,476
Churn attachment, J. H. 187,619
Churn, rotary, C. C. Dean...... ... 187,521
Cigarbox, F. & E. Hasselbach....... ... 187,530
Cigar box catch, F. & E. Hasselbach. ... 187,626
Cigar cutter, E. Kast... ..... ... 187,641
Cigar lighter, J. T. Hill ... 187,629
Coffee mill, H. Stuttle........ ... 187,567
Coil spring band, Y. J. Carroll. . 187,510
Corn cultivator, A. Canfield (r). 1,513
Cornplanters, A. Barnes (r).... 1,522
Corn planter, D. W. Jacoby (I)...ceeuvve viveeininnns 7,527
Corn planter,hand, J. 1. Arney................... 187,581
Corset, C. A. McGee ... 187,657
Cotton, ete., opening, Jillson & Belmer (r)......... 7,525
Cotton, etc., separating, R. Kitson.................. 181,538
Cotton tie, C. S. Coleman ... 187,599
Cream from milk, obtaining, W. Cooley............ 187,516

Cultivator, S. F. Lee...c..uveiiiiiireeeeeeieennnnenns 187,470
Curtainfixture, J. Dougherty.. e . 187,523
Curtain fixture, C. A. Kellogg.....  cecevevvvnnnns 187,469
Dash board, B. Burr 187,450
Dental chair, S. S. White. . 18:7,573

Dice box, J. Wedesweiler... 187,686
Dish stand, G. W. Pierce........ccoovvvvvviiiian.n. 187,481
Dish warmer, N. Clark ... 187,511
Ditching machine, J. W. Humphreys.............. 187,466
Door spring, Stimson & Sabin..............cc..oeean. 187,678
Drop light, portable, C. I. Wallace..... . 187,683
Earth auger, Polley & Toles........ ... 187,670
Eaves trough hanger, F. Rahte ... 187,611
Egg tester, D. R. McCutchen... . 187,475
Elevator, S. Levi . 187,647
Emery-grinding wheel, Brown & Sanborn. . 187,593
Engine, rotary, P. A. &I. S. Knap ... 187,539
Engine, rotary, L. D’Auria... .. ... 187,602
Tare register, W. H. Hornum. ... 187,632
Featherrenovator Hopkins & Smith.. ... 187,630
Fire arm, revolving, Wesson & Bullard. ... 187,689
Fire escape, J. A. Tixier ... 181,569
Fruit gatherer, A. J. Shunk ... 187491
Fuel, artificial, S. Cabot, Jr. ... 187,508
Gasburner, E. Coe ... 187,512
Grain, discharge nozzle,F. J. Kimball. ... 187,536
Grain or seed drill, P. H. Cavanaugh .. ... 187,455
Grain separator, Huntington & Hicks. . 187,634
Grasshopper destroyer, L. B. Canfield.............. 187,509
Gymnastic apparatus, P. & F. Medart.............. 187,477
Hair switches, mounting, C. Bourgard . 187,590
Halters, clip for, E. M. Kinne....... ceoeveivnnenens 187,642
Hames, eye for, G. J. Letchworth.................. 187,650
Harness saddle pad, W Thompson................. 187,568
Harvester, Gordon, Myers, Talford & ITubbard... 188,616
Ilarvesterguard finger, Fesler & Pettingell... ... 187,527
Harvesterrake, E. Smith..................... . 187,676

Harvester rake, W. A. Wood.. . 187,575
Harvester reel, C. W. & W. W. Marsh.. ... 187,543
Hat cords, fastenerfor, F. E. Phillips.... . 187,669

Hook and ladder truck, J. Schmidlapp (r).
Horse hay rake, H. R. Hawkins
Horse power, T. E. Adams...
Horse power, R. Leonard.
Horseshoe, F. Ernst...... .
Horseshoe nail, L. Weaver...............
Horseshoes, toe weight for, S. T. Bane.

. 1,520
. 187,627
. 187,501
... 188,046
... 137,608
. 187,685

. 187,582

IIosenozzle, H. Hunt...........covevenenn . 187,635
ZIouse, frame, H. E. Fickett............... . 187,628
Ice cream freezer, Frank & Kissling........... . 187,612

Scientific Jmervican,
Icetongs, P. Euler...........ccoeivneeen teeecees oo 187,609 l

DESIGNS PATENTED.
Index, revolving, J. Ettinger. . 187,526

. . 9,745.—CARPETS.—A. Baye, London, England.
f:;fg;:ﬂfﬁfﬁg?ﬁ%?;ﬂf - : ig;'égg | 9746 —RUBBER ERASERS.—C. B, Dickinson, B’klyn, N. Y.
TLamp burner, Labarthe et al .. 187,645 9,747t0 9,751.— O1L CLOTH.—C. T. Meyer et al., Bergen, N. J.
Lasting boots, etc., A. O'Donnell........... .. 187,551 | 9752 9,153 —CARPETS.—T. J. Stearns, Boston, Mass.
Leather suspending, C. & J. T. Chambers et al.... 187,456 9,754 to 9,156.—EMBROIDERY.—Emil Crisand, New Haven,

P Conn.
Leather, artificial, A. G. Fell........ . 187,611 . .
Leg, artificial, J. Dawes............. . 187,693 9,757.—WATER FONT AND Bex.—J. W. Fiske, N. Y. city.

< : 9,758.—STOVES.—R. A. Culter et al., Peoria, I11.
Locomotive fire box, G. W. Tilto: . 7,519 | & ) ’ "
comotive ¢ iton (x) | 9750, —RUBBER SHOES.—J. Pienovi, Newark, N. J.

Lumber, connecting, W. H. Thurman. .. 187,681

Mangle, G. C. Broom.......ccoccevuenenn.. .. 187,504 s

Match sticks, making, M. Young.. .. 187,576 \ e ;

Mattress, spring, A. C McMains.... .. 187,660 ‘ @dwwwtmﬁ Wﬁwm%.

Measuring faucet, F. H. Hambleton .. 187,623 | DR —— B ————
Measuring oil can, A. E. Anderson .. 187,580 | Inside Page, each insertion = = =73 cents a line.
Mechanical movement, G. W. Law... . 187473 | Back Page, each insertion = = = $1.00 a line.
Middlings separator, Reel & Sayler (r) 7,526 | Bngravings may head advertisements at thesame rate

per line, by measurement, as the letter press. Ad-

. 187,613 K P 4
vertisements must be received at publication office as

Millstones, dressing, H. R. Fuller

Moulding machine, J. S. Loomis.. 187471 s . by .

Mower, M. F. Lowth 187542 early aili riday morning to appear in ngwt zs§ue.

Mower, W. S. Stone ... 187,498 Xﬁ%g&?LEfPATENgFOR EXSHAN(?IIVE Igl SOI%}’I‘H"-

Napkin holder, Lewis & Lattin .. 187,649 ' £RD es, for something equally goo orth or East.
. For particulars, address “PATENT,” care of N. W,

Nut lock, H. C. Stouffer .... 187,679 Ayer & Son, Phila. !

0il stove, D. C. Wilmot..........cooovvviiiiiniins 187,574 :

Ornamenting castings, etc., M. A. Richardson ... 187,559 THE D E ]

Packing for mill spindles, E. & D. Moore.......... 187,663 INGE & co NARD co s

Panel, G. W. Banker . 187,502 BEAUTIFUL EVER=-BLOOMING

Paper board, lining, H. L. Palmer (r). . 7,517

Paper box, J. P. Buckingham....... . 187,506

Paper box, B. Osborn.......... . 187,666

Paper, calendering, F. W. Bird... . 187,586

StrongPot Plants,suitable forimmediate lowering,
sent safely by mail, postpaid. 5 splendid varieties,
your chotce,all labeled, for $1; 12 for $2; 19 for$3; 26
for $4; 351or $5. For 10 cents each additional, one
Magnificent PremiumRose toeverydollar’sworth
ordered. Send for our NEW GUIDE TO ROSE
CULTURE, and choose from over 300 finest sorts.
VWe make Roses a Great Specialty, and are the largest

.. 187,548
.. 181,556
.. 181587
.. 187,621
. 187,592
7,528

Paper fruit box, W. W. Neighbour.
Paper yarn spool, F. Pratt
Pattern chart for garments, L. J.
Pencil holder, E. W. Grb\{e. .
P.n package, J. H. Bronson...{-....
Piston packing, Wright & Schnoble (r)..

Planing machine pressure bar, J. 5. Loom - 181472 | Bse-growersin America. Referto100,000customersin the
Plow, potato digger, J. J. Dihel......... -+ 187,460 United States and Canada. THE DINGEE & CONARD
Plow coupling, C. W. Oneal..... . 187,665 | CO., RosE-GROwERS, West Grove, Chester Co., Pa
Plow, gang, J. R. Cummins.. . 187,518
Plow handle tip, W. Weaver . 187,684 NOW READY.
Plow point, A. L. McIntyre 187,659 ILLUSTR ATED HISTORY
Plow, subsoil, J. Jarrell . 187,637 OF THE
Plow, sulky, W. N. Riddle... . 187,560
Pocket book, W. Wilkinson . 187,499 CENTENNlAL EXHIBIT'UN UF I 8-’6.
Preserving animal matter, etc.. J. A. Kohrssen.. 187,644
The full History and Progress of the Exhibition

Propeller for steam vessels, W. G . Ketchum...... 187,535 Maps of the Grounds,yEngmvinggs of the Buildings, an d
Propeller, screw, W. S. Hull ................ ... 187,633 | accounts of all the most notable Scientific and Mechan-
Pulverizers, hopper for, E. S. Blake.. ... 181,588 | ical ob'Jecttﬁ, pé‘OfllSetlyﬁlllgStl‘&te'd Wltg engravings, are

given in the Scientific American Supplemen
Pump, B. J. C. Howe.... ....... - 187,531 | $he year 1876. This work consists of Two Large Vol-

. 187,572
... 187,570
. 187,664

umes, comprising over 800 quarto pages, equal in quan-
tity of reading matter to over Seven Thousand ordinary
book Ipaﬁes. The space devoted to the great INTER-
NATIONAL EXHIBITION is very extensive, and

Pump for oil wells, W. Turner.
Pyrotechnic shell, C. A. L. Totten.
Quartzmill, A. Oliver...........

Quilting frame, F. M. Tousley . 187,571 gﬁoh:#)ly {(})}rrgs the ﬁnosgtcpmglet% ﬁmqnfu%l lii.story of
< < . eaffair that can be obtained. e illustrations per-
Railway chair, MacLellan & Smith. - 187,652 | taining to the Exhlbition are more than 450 in number.

Railway switch, Alexander & Dunn. . 187,518 ﬁ x(i?%%}ls Special Ind’f"}’f of ag l?iatgerst relating to the

i i AT ... 187,49 xhibition 18 given. ose who desire to possessa com-
Rawhide, making fulled, J. A. J. Shultz 12?4 g %lete and splendid Illustrated Record of the Centennial
Reflector, E. Boesch..... - 187,589 | Foxposition should have the SCIENTIFIC AMERICAN

... 187,464
... 187,604
... 187,547

. 187,687
. 187,467
. 187,628
... 187,514

. 187,622

SUPPLEMENT for 1876.

In addition to this splendid History of the Centennial
Exhibition, the SCIENTIFIC AMERICAN SUPPLEMENT
for 1876 contains a vast amount of other matter of great
value for reference and preservation. It presents to
the reader, in attractive form, full accounts of the Ad-
vances made during the year in all the chief depart-
ments of Science and Useful Arts, coveringthe progress
in Chemistry and Metallurgy, Mechanics and Engineer-
ing, Electricity, Light, Heat, Sound, Architecture, Pho-
tography, Technologﬁ, Pisciculture, Agriculture, Bot-

u

Register, P, Harry......
Ribbon protector, H. V. Dempster
Road scraper, \V. Murphy..
Road scraper, J. C. Welsh.
Road scraper and grader, H. D. Janes
Sap bucket, T. B. Hayward.
Sash fastener, D. M. Cole..
Sawmill set work, C. M. Hall.

Scrap book, D. R. Breed...... ... 187,448 %}ch. Hv;)rl\tdic'ljllltu1‘9}.I ral aiedt H(lmsflg‘ %ld Eczomimy,
i ateria Medica, Hygiene, Natural istory, Zoology
Sealing press, S. R. Drummer.. - 187,52 Microscopy, Meteorology, Perrestrial Physics‘, Geogra-

Seat riser, metal, B. Burr... ... 187,451 ghy, Geology, Mineralogy, Astronomy. he whole
Seed planter, B. F. Miller.. ... 187,546 %Ttmffd by over g"éll’lq Th"f”%”g Siz fu:ﬂdr&d Engravings.
e wide scope of this splendid work, its surprising va-
Semaphore lens, C. F. Hm’lghton """""""""" 187,631 | 1iety of contents, its wealth of illustration, render it the
Sewing machine, E. H. Smith.................. . ... 187,564 | most valuable contribution to scientific iiteratm;e ex-
Sewing machine, overstitch, W. A. Palmatecr.... 187,479 tant, while in price it is probably the most economical.

THE SCIENTIFIC AMERICAN SUPPLEMENT for 1876,

187,640 complete, is supplied, stitched in paper covers, at the

Sewing machine stud, ete., L. T. Jones............

Shaft coupling, universal, T. B. Rowell............ 187,486 %)OW I?Tifet%f $5. Stro?g&y p&ung},t b&twvo]laumeg in ?ne
" 00K, cloth,ornamented with gi .50. Bound in two
Shoe fastener, W. J. Brown - 187505 | oo barate books, $4 each, or $8 for the two, Sold at the

Shutter worker, Delano & Norton.. 187,459 | leading Bookstores and News Offices, and by

Conn., Machine Shop, 30x70, with Water and Steam
Power, complete set of Machinery for Repair or Manu-
facturing. Sh(j{] located in centre of village. Rent $500.
S. E. OLMSTEAD.

- T Af L L
The Art of Projecting.

A Manual of Experimentation in Physics, Chemistry,
and Natural History, with the Porte Lumiere and
MagicLantern. By Prof. E. A. DOLBEAR, Tufts Col-
lege. With numerous illustrations. 12mo, cloth.
$1.50.

Any one, whether teacher, lecturer, or student, who is
the happy possessor of a Porte'Lumiere, Magic Lantern,
or other apparatus, will find this book of incalculable
seryice in illustrating almost every department of natu-
ral science. 'The directions for making temporary appa-
ratus are worth many times the price of the book.

For sale by booksellers, and mailed, prepaid, on receipt

of price by the publishers,
LEE & SHEPARD, BOSTON.

o
LBM I‘[E]L EVATORS.
VOLNEY W.MASON.&GO.PROV.R.1

A MILL WITH WATER POWER TO LET, BETWEEN
Midland Park and Ridgewood Stations, near Paterson,
For particulars, apply to DAVID BALDWIN,

. J.
Midland Park, N. J
SENT FRIEE!

‘ LEFFEL

‘Wheel Book.

PRICE RECUCED.

Send at once for new Wheel Book
or1877, containing

LARGE REDUCTION

of prices on the Leffel Wheel.
ADDRESS

JAMES LEFFEL & CO,,
Springfield, Ohio,or 109 Liberty St., N.Y.

PAPENT SCROLL AND BAND SAW MACHINES A
speciality. CORDESMAN, EGAN & CO., Cincinnati, O.

GLASS OILERS. cony ge I’i'f}:f‘%f‘%%}].l%fﬁcmmﬁ.

FL

6 for 81;

13for $2. Send for

New Catalogue of Pla:
HOOPES?

Strong Plants delivered freeof cost safely
per mail at yourdoor. Satisface

tion guaranteed. Splen.

d assortment of

ERs

nts.,
THOMAS,

Ty Hil Nurseries.West Chester. Pa.
GLASS CYLINDERS, PERFECTLY TRUE, AND TEM-
PERED in oil on the La Bastie Processs Warranted not
to break. T.DEGNAN, 129 Milk St., Boston, Mass.

gent safely by mail 2000 mile o free; 12 Rosesy
S'I}VOO. 15 Basket or Bedg?n?ﬁfhnts, $1.00. 1G

Plants, etc.,
$1.00. 20 Vi
76- page Catalogue, free. 100 other things, dnu&

‘erbenas,
Geraniums, $1.00.
O Also, all sorts of Fruit and Ornamental Trees, Shrubs, etc. A
page Catalogue, free. 23d year. 400acres. 13 green-houses.

\ STORES, HARRISON & CO.,

“"Painesville, Lako Co., Ohio,

Pocket Coin Detector.

Size of a silver dollar. With it and a pen-knife you
an test anycoin sccurately. Price 25 cents by mail,

J. W. SUTTON, 95 Liberty St., New York.

Shutter worker, W. P. McCobb......coovvveiennenn. 187,474 . B a
Liberal discounts to Agents.
Silk thread, etc., winding, J. S. Macfarlane......... 187,653 MUN%;‘PCO;(' II!’ ubllrs‘hersY, K scounts to Azonts
Sizing and beaming yarn, J. Bullough... . 187,507 ar ow, New York.
Skate, 0. EAwards (r)............. 7,624
Skate fastening, E. H: Barney.........c.ocevueennnn 187,584 !
Skating rink, E. Burgin... ... 187,598
Slop hopper, M. M. Harvey. . 187,624 i
Sofa bedstead, D. J. Powers (r) .. 1,518 |
Speculum, E. B. Harding.. ... 187,625
Speed indicator, G. M. Jessen ... 137,639
Spool holder, T. B. Inness................ ... 187,533
Spool winding machine, J. T. Wibberley.. ... 187,498 2
Stair rods, ornamenting, J. . Peterson.. . 187,555
Stave basket, H. C. JOnes ...cceevvviniieiiiniiennns 187,695 4
Steam boiler, D. Burbank........................... 187,507 A $ -
Steam boiler, sectional, W. . Wilson ... 187,692 .50 set OI- eztra plated
Steam engine pet cock, M. Meehan........... ..... 187,661
Stove door, sliding, J. COX.uuvurvniriineinennninnnnns 187,457
Stove grate, A. H. Scholfield. . 187,488
Stove pipe drum and shelf, J. P. Jaeger 187,534
Strainer cup, J. W. Oberholtzer..................... 187,550 Cgl;edn away us o Spgcialg’remiglgl to thefiubsigiberslffkthis paper, ISi%;lrer gorids éuﬁ
nished under 1S remlum roposition are from e wel nown and reliable agle 0.
Straw stack.er, W. Deetz...... o 187'5?? and Silver Plating Company, Cin'pcinnnti, Ohio.
Sulky, trotting, J. W. Wood ... 187,693 fI{x}x}@er a very favorable prox}oslmotlll gromt'tt}}elabove vlvlell known hoixsel.){xlllgegul_ar pqtrg}x:s
i 375 o s paper can secure a useful and beautiful, as well as a very valuable Premium, in the
Ta‘ble. slide, ext.ension, N. E. Barber . ... 187,583 :shapel o & handsome set of Extra Platéd Silver spoozs, warrantednel&u:‘l to the
Tannin, extracting, T'. W. Johnson..... ... 187,468 : %est article of the kind sold in this country for $1.50 per set. And in addition, each
Tapping nuts, machine for, W. Crighton.. ... 187,458 ! spoon will be handsomely engraved with your monogram initial.
2. - y i All whoare entitled to receive this elegant and useful Premium can do so on compliance
Tea kettle, White & Lewin............... ... 187,690 : wiith the fellowing condi tions:—Send your name and post-office address, together with your
Tea kettles, etc , making, A. J. Lowell ... 187,651 ; «express office, te the Eagle Gold and Silver Plating Company, Cincinnati, Ohio, together
. B with the following Premium Order, and inclose with your order 75 cents, to pay cost of en-
Thill coupling, O. O. Roberts. ... 187,484 @raving your initials, express charges, boxing. and packing, and you will receiv y return
Trushing machine, J. 1. Elward. SISO e o e e e einf ST R S S Tree
Thread cabinet, B. F. Saurman.. ... 187,487 gpovns’;ﬁll be dgeli;ered t0 you free. 1f you do not desire to have the Spoons engraved,
Tire tightener, M. Osborn.. ... 187,552 you mi)c onlyrhrgqg i.rde;d tto sﬁm% 60 cents, tc;:};‘}li.ydetx pzﬁ_ssa e and boxing;i The Dr‘li'ebrle‘SL;Tn all
<ases be sent. toindicate that you are entitled to this Premium, as this very liberal offer is
Tobacco safe, L. C. Parker. ... 187,668 mot extended to any one who is not a patron of this paper. The retail pri}!’:e of this set of
Tool holder, G. Collins............ ..... ... 187,600 spoons is $4.50, as the following letter will show:
Torsion spring fur vehicles, R. Dudley.. ... 187,606 OFFICE OF EAGLE GOLD AND SILVERCPLATING Cogum,}

i i INCINNATI, OHIO.
Traveling bag frame, H. Simpson... ... - 187,562 “We assure all subscribers that the goods contracted forare first-class in every respect,
Umbrella runner, A. Good.......... . 187,615 ;.nd thattour r;tail p_rlilc_e for them ist$'41.f€%per sgt. Our lowest pﬁi‘éi to jobh'erslis 36}?0 per
Umbrellatip cup, L. Cutting .... . 187,520 ozen sets, and we will in no case re .zu em’a any price, or sen em in single sets to an
Upsetting bolt heads, J. B. Ford. . 187,529 ‘I),g;ev;fm does not send the required “ Order,’”” showing that the sender is a patron of this
Valve, rotary, J. Jenks........... . 187,638 EAGLE GOLD AND SILVER PLATING COMPANY.
Vehicle gearing, D. G. Wyeth.... . 187,694
Vehicle spring, J. W. McGowen. . 187,658 . .

Vehicle spring, Zay & Dennison..................... 187500 Promium Silver Spoon Ozrdexr
Vent for barrels, ete.;,G. W. MOOre..........cccuuue 187,478 e
Ventilating drain pipes, etc., E. G. Banner. . 187,503 PREMIUM SILVERWARE.
‘Wagon body iron, B. BUIrr........ceovevvuieeniennnens 187,452 W .
‘Wagon bodies, metal corner for, B. Burr.......... 187,453 arranted ]j:XtPa Silver Plate.
Wagon brake, W. 0. Williams . 187,691 To The Eagle Gold and Silver Plating TCI';;S gitgcc?rtgg;.h ;)t {am
Wagon brake lever, J. W. Anderson............... 187’5’{9 a subscriber of the paper from which I have cut this Order, and am entitled,
‘Wagon brake, removable, E. Spears................ 187,566 under your premium arrangement, to a full setof extra I)lated Silver Spoons.
‘Wall paper, exhibiting, C. A. Sexton 187,675 with my initials engraved thereon. I inclose herewith 75 cents, to pay ex-
Wardrobe bedstead, F. Caulier 187.454 press, packing, boxing, and engraving charges.
Wash bench, N. T é .tt """ o 187‘489 T On receipt of this Order, we hereby agree to return to the sender,
Yvash bench, N. L. SCOtL................ - 187y express or mailing charges prepaid in full, afull set of six of our
Washing machine, J. C. & G. H. Gove . 187,617 extra plated Silver Spoons, with the initials of the sender, o any other in-
Watches, regulating, C. Fasoldt (r).... 1514 itials éesired, engraved thereon. €%/ This Order will be honored by us for

? d : ’ ninety days from the date of this paper, after which it will be null and
Water closet, G. R. Kuhn.......... ... 179,540 void.  [Signed] EAGLE GOLD AND SILVER PLATING Co0., Cincinnati, O.
‘Water closet, M. J. McEwan. . 187,545
‘Water heater, W. Dootson........cceeeun... .. 187,605
‘Wheelbarrow, metal, C. & C. Nutting, Jr. . 187,549 £ At no timg :}1: the hiSt:;)fiy of xlggnufactléres has silver-plate% v;are a,tttaimid so high a petc-l A

. : ection as at the present day. These goods, in appearance and for practical use, are

Windwheel, 8. Rittenhouse... ............ . 187,672 | as solid silvcrwm?e, and muZh pmferrgd by 'ngmny families. This offer can not long l?g ?ﬁd
‘Window cornice, A. Michel................... . 187,662 pen. ’l‘hfélsea w'go desx{;e tl(lielg\ axe. urged tr:) ln}megmtil,y se&d %nd: secure crly ;gl(?imselve: ch%
‘Window washer and sprinkler, W. Westlake . ..... 187,496 | OTfﬁ;iﬁsjnﬂsxc}? B orable torms. 8 company for securing the best silver-platec spoons ye
‘Wool washing machine, Knowles et al . 187,643 Vl‘e]\‘is&on ?s the nec‘:§ﬁxg stock}:gxal;e ma:t;fac?:iiads.e%ltl,gv;xﬁi::urlea:héa ﬁg%gsu;:a“lfo}:‘ig
Work bench, G. M. Rathbun....... 187,558 | Bt s Lbera] basts ¢ Perimited 1o sccure a Plate
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Rose’s Complete Practical Machimist: The most valuable
Book on the subject in the English language.

The Gomplete Practical Machinist

Embracing Lathe Work, Vise Work, Drills and Drill-

ing, Taps and Dies, Hardening and_Tempering, the

Mai(ing and Use of Tools, etc., ete. ByJoshua Rose,
Tlustrated by 130 engravings. In one Volume, 12mo.,
316 pages. Price $2.50, by mail, free of postage.

Our new and enlarged CATALOGUE OF PRACTICAL AND
SCIENTIFIC BOOKS—Y6 pages, 8vo.—sent free to any one
who will furnigh his address.

HENRY CAREY BAIRD & Co.,
INDUSTRIAL PUBLISHERS and BOOKSELLERS,
810 WALNUT STREET, Philadelphia.

RISDON’S IMPROVED
TURBINE WATER WIEEL

Yielded atthe test of Turbines at Centen-
nial Exposition the best results at all stages
ot gate. Send for circular to
1 T. H. RISDON & CO.,
Mt. Holly, N. J.

¥ Manufacturers of MILL MACHINERY.

iNFINEJET BLACKevery varietyof turned wood work
parts of machinery castings; tin.waig and other inetal
work ENAMELEDJET G00DS ,inwoad.ormetal,made to ord
AMERICAN ENEMELCO.IT WARREN.STPROVIDENCE, R.

er
/JI

A FLY-WHEEL ACCIDENT.—With draw-

ings, showing the faulty construction of the fly wheel,
the reasons for the breakage; with practical directions
tfor the avoidance of such occurrence. By Joshua Rose.
SCIENTIFIC AMERICAN SUPPLEMENT No. 30. Price,10

cents.
SAFETY HOISTING

GT Is, Machinery.

OTIS BROS. & CO., No. 348 Broadway, New York.

' . FRON
.1 BEAMS & GIRDERS

TIIE UNION IRON MILLS, Pittsburgh, Pa., Manu-
facturers of improved wrought iron Beams and
Girders (patented).

The great fall which has taken place in -‘the prices of
Iron, and esgeciall{}in Beams used in the construction
of FTRE PROOF B ILDINGS, induces usto callthe spe-
cial attention of Engineers, Architects, and Builders to
the undoubted advantages of now erecting Fire Proof
structures; and by reference to pages52 & 54 of our Book
of Sections--which will be sent on application to ‘tkose
contemplating the erection of fire proof buildings—THE
COST CAN BE ACCURATELY CALCULATED, the
cost of Insurance avoided,and the serious losses and in-
terruption to business caused by fire; these and like con-
siderations fully justify any additional first cost. It is
believed, that were owners fully aware of the small
difference which now exists between the use of Wood
and Iron, that inmany cases the latter would be adopted.
‘Weshall be pleased to Turnish estimatesforallthe Beams
complete, forany specific structure, sothatthe difference
in cost may at once he ascertained. Address

CARNEGIE, BROS. & CO., Pittsburgh, Pa.

ARSENIC IN THE ARTS.—A Lecture
before the Medical Association of Central New York.
By 8. A. Lattimore, LL.D., Professor of Chemistry in
the Rochester University. A popular and important

aper. SCIENTIFIC AMERICAN SUPPLEMENT No. 2.
g‘rice, 10 cents. To be had at this office and of all news-
dealers.

$66 a Week in your own town. Terms and $5 outfit
free. H.HALLETT & CO. Portland Maine.

MACHINERT

OF EVERY DESCRIPTION,

COLD ROLLED SHAFTING, HANGERS, PULIEYS,
COUPLINGS, BELTING, TANITE EMERY WHEELS
AND GRINDERS, IN STOCK.

GEORGE PLACE, Machinery Agency,

121 Chambers & 103 Reade Sts., New York City.

SHAFTS PULLEYSHANGERS

© . COUPLINGS ETC.: |
In Stock, and for Sale by
WILLIAM SELLERS & CO.,

+» Philadelphia, and 79 Liberty St., New York.
Price lists and pamphlets on application.

Pond’s Tools

Engine Lathes, Planers, Drills, &ec.

Send for Catalogue. DA VID W.POND, Successor to
LUCIUS W. POND, Worcester, Mass,

HOME-MADE TELESCOPES.—Direc-
tions for their construction, with engravings show-
ing the prt)f,)er arrangement of lenses and tubes. By
Prof. Van Der Weyde. Price, 10 cents. SCIENTIFIC
AMERICAN SUPPLEMENT No. 1.

and Mor:ghine habit cured pain-
less: No Publicity. Dr. CARLTON
187 Washington St,, Chicago, Ill.

50 Visiting Cards, with name, 10c. and stamp,
Ag'ts Outfit 10c. L.C.COE & CO.,Bristol, Ct.
ONCRETE DOCKS OF NEW YORK.—With two
engravings, showing the Foundations of the Docks
and the method of making the Concrete Blocks. SUP-
PLEMENT No. 23. Price, 10 cents.

7-shot $2.50, 70 kinds. Guns & Rifles $5
e'w]lvm‘s to $500. Monster 1il. Cat. for 3-ct, stamp.
‘WESTERN GUN WORKS, Chicago, 111,

RUBBER: Boots* Ete* mended * * iIb * Box* Coment*
by*mail*3 Jc.**G. W. HOWE, Port Huron, Mich.

N. F. BURNHAM'S
187

WATER WHEEL

J Is declared the ¢‘standard turbine,’’

by over 600 personswho bought and use
them with part and full gate open.

Pamphlets Free.

N. F. BURNHAM, York,Pa.

VANDERBURGH, WELLS & CO., MA-
CHINISTS’ Pattern and Brand Letters, etc., Complete
Newspaper Outfits, Engravers’ Boxwood, etc.

18 Dutch Street, cor. Fulton, New York.

\ TR cal»lmmsjke $5a day intheir own city or town.
LAD[E b Address ELLIS MAN’E’G CO., Waltham, Mass.

THE“BOSS>” BUSINESS

FOR AGENTS TO MAKE MONEY selling our

celebrated * Horse and Cattle Food and Stock Book.”: No

capitalrequired, AddyessI. S, SHEARMAN & CO.,
MARSHALL, MICH.
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1IN 7R ORI ~/xppmne jbaR | L, amb
o ban sby pbrb e xasren Vxppex 80K ,,mand men mo
1027 2 AV NN DT aRaR’\iata) WOMIPLNMNIP AT AR RPUIPOR SW MINNID
DU3LN MIND 0 75N TN MW DSEATMA 3R SN NRATPR PIN Mpnn N
AP0 ,PpNEISp P b M

d[nwsu-nox,] JERUSALEM, July 1, 1876.
To THE ANGLO-AMERICAN CoMPANY:—Permission ishereby granted the Anglo-A Company, of Cinci i, Ohio, to publish in the UniTep StaTee
oF AMerica, THE TOMB OF CHRIST, from drawings made from the original by the HoLy Lanp EXPLORATION SOCIETY, organized in Jerusalem,in the
year a. p. 1§75, (Signed] ~ LUTHER McCLINTOCK, Sec.
= sy having perfected arrangements, at an
THE ANCLO-AMERICAN COMPANY, OF CINCINNATI, O,, hayi fected ts,at
enormous outlay of money, by Which they are enabled to furnish a limited number of reliable and gen=
uine cngravings, truthfully and aceurately.portraying THE

'0MBerCHRIST

Now offer this rare and wonderfully-beautiful and sacred work of art o the

CHRISTIANS OF THE NEW WORLD. .
No event in the world’s history is so sacred as the DEATH AND BURIAL OF CHRIST. The EXACT
SPOT of His BURIAL and of the HOLY SEPUL CHER in which HE was laiclis most dear to the human family.
As this will be your last opportunity to secure one of these mysteriously-wonderful and beautiful works of the
most sacred event in the world’s history—TH E BURIAL OF CHRIST, it should be the dut% of ever{
FATHER or MOTHER to send for one of these engravings, WITHOUT DELAY, as it will
%e most instructive, teaching all alike the awful and beautiful lesson of the devotion ot the FATHER and the
ON, reminding you in your age, and your children in their youth of the

CROSS AND THE PASSION.

Accompanying each engraving is a full and accurate description of the HOLY SEPULCHER, giving a full
account of its construction, width, height, length, breadth, etc,, which alone is Worth five times the
amount charged for the engraving.

“Around this TOMB, for

EIGHTEEN CENTURIES,
yearned with unutterable longing, and in distant lands, have turned their pale faces and fast-dimming eyes before they
died. Millions who hawe gone to God, pious, humble, holy men, believed that in this Tomb the ineffable form of Christ,
burning incense of devout prayer.’? .
i As otir contract with the Holf Land Exploration Society of Jerusalem only allows
this Compa im;
that this &)mpany may be speedily reimbursed for the enormous outlay of mone
which they are conmellod to sustain, in securing the privilege of using as well
L ( A S ADE ON THE
limited number, which will be ARTIST’S PROOFS, forsaleat50 cents per copy. Should the demand ex-
haust the edition we offerat 50 cents, we desire it understood that we have the privilege, with the consent of the pur-
This places the engraving within_the reach of all, ri ch and poor alike, but IT Ml‘fST BE CLE ARhLV
5”?) D‘STINETLV UNDERSTOOD that this special inducement is_good only until July the first, after which
ate the price wi
RK, and the signature of ANCLO=AMERICAN COMP ANY, without which none are
genuine. TO ACCOMMODATE

Men have knelt with beatingheartsand throbbing brows; toward it, for EIGHTEEN HUNDRED YEARS, men have

dead, oncelay, and millions./foot-worn with long tr avel, knelt JUST HERE, and sanctified the place with the
ny to publish a ited number of these engravings, and in order

as engraving from the ORIGINAL DRAWINGC , we will now offer only a very

chaser, of re-buying at $2.00 per copy any of these ARTIST’S PROOF S we have sent out.

datdich Le $5.00 PE% COP’Xh.e Each Engraving; will be registered.as it is mailed, l‘eeEBivinE theroyal

CLUBS, SUNDAY SCHOOLS, BIBLE CLASSES, & CONGREGATIONS

Toaclubof 10 names toone address, one extra copy (unframed) will be forwarded, and toa clubof

ke

one address, O extra copies unframed, or one_copy handsomely framed, will be forwarded, ALL F
BF ANV 6% y ’

ALLE

PENSE to the sender of the club.

A N As imitations of this valuable engraving ma;
s duty to CAUTION the public against purchasing from any other than the ANGCL

be offered for sale, this Company consider it their
O-AMER=-

ICAN COMPANY OF CINCINNATI, O. This Company will prosecute any partiesinfringing on our rights.

PROOFS of The TOMB OFV&%

to pay return postage and $2.00 for each copﬁ;nlst i

CUT OUT THIS COUPON AND READ THIS CONTRACT.

A R T I s T ,s Cut this Contract out and return it to the Anglo-American Company, inclosin
50 cts. for each copy ordered, when the desired mumber of ARTIST’

1S T, series A, class A, sizenearly THREE FEET LONG by TWO FEET

4, will be forwarded immediately, free of all expense, and every

uaranteed asrepresented. Itismade part of this contract that shonld our edition
gecome exhausted, with your consent you will return to us within six months, one
orall of the engravings you have purchased, onreceipt of postage stampssufficient

8 of VITAL IMPORTANCE to us that
T>S PROOFS will be very valuable, and will be sold at $5 per

stood, as the A.

copy after Jul 1, 1877. Write name, town,county, state, and P, O.address distinct—
1y, and if you have an express office, mention it. _Address communications only to
ANCLO-AMER!CAN COMPANY, 152 W. 4th St.,, CINCINNATT, O,

engraving

his be distinctly under-

TrE ANGLO-AMERICAN CO., Cincinnati, O.:—Your engraving of The TOMB'OF

NEW YK CiTY, February 5, 1877.
CHRIST came to hand to-day.

it is perfectly GORRECT IN EVERY DETAIL, and the only authentic and reliable engraving I have ever
scen. Ipronounce itsuch, because I spent three years In the Holy Land{, and am_perfectly familiar with

the subject. Isend you a club of 20 names, and will forward a like number the last o

this week. The engraving hangs

in our parlor, and every one prenounces it the most beautiful and elegant pictureinthe room. I refusedUsetgo for

my copy. Every Family in the T. S. should not fail to have one.

The policy pursued by parties who are ordering in large quantities the ARTIST’S PRO
E. speculati‘y;e purposes, is condemned by this Company, as it is only mtendecﬁ

ehould ha ordered for personal use.

WithRespect, REV. J. C. BURGESS.
FS, for

hat a limited number

Boult’s Patent

Reverse NMotion
Paneling,Variety
Moulding and
_ Dovetailing
P Machine.
cuts Panels of
any design or
style of mould in
the solid wood
with neatness
and dispatch. Is
a first class
Shaper, Edge
and Scroll
= Moulder.
D o e s general
‘Dovetailing with
thick or thin

il
stuffs,

Simple, Durable and Efficient.

= Send for Pamphlet and

Sample of work.

Improved Solid Steel Cutters for

all kinds of )Variegy Moulders

xﬁuactlle to order, and warranted

y the

B, C. MACHINERY CO.

BATTLE CREEK, MICH.

I’I‘ PAYS tosell our Rubber Hand Printing Stamps.
Terms free. G. A. HARPER & BRO., Cleveland, O.

P.BLAISDELL & CO.,

Worcester, Mass.,

{ Manufacturers of the Blaisdell Patent Upright Drills

and other first-class Machinists’ ‘['ools.
BIG_ P A to sell our RUBBER PRINTING STAMPS.
Terms free. TAYLOR & Co.,Cleveland,O.

ake’s Ptgnt Stone & Ore Crusher.

EW PATTERNS, with important im-
2 portant improvements, and abundant
- strength. This is the only machine used
)by the principal MUNICIPAL, RAILROAD
and MIN CORPORATIONS and CON-
TRACTORS in the United  States and
. |foreign countries, for breaking hard and
brittle substances TO ANY SIZE. Send
for circular. Address,
BLAKE CRUSHER Co., New Haven, Ct.

FOR ALL KINDS OF MACHINERY—Apply to
8. C. HILLS, 78 Chambers St., New York.

BRADFORD MILL CO.

Successors to Jas. Bradford & Co.
MANUFACTURERS OF
French Buhr Millstones,
Portable Corn & Flour Mills,
Smut Machines, etc.
Also, dealers in Bolting Cloths and
General Mill Furnishing.

4 Office& Factory,158 W.2d 8t,

W CINCINNATI, O,
L, M J.R.Stewart, Pres. W.R.Dunlap,See,
(5 PRICE-LISTS SENT ON APPLICATION.

CHAMPION

SAFETY

ELEVATORS.

HAS PAT. FRICTION PULLEYS, AN AUTOMATIC STOP, A
STRONG IRON FRAME, A SAFETY PLATFORM, AND IS

MADE IN A FIRST CLASS MANNER, AT VERY LOW
RATES, BY D. FRISBIE & CO., NEW HAVEN, CONN.

Engines.

Complete sets of

SYCASTINGS

for making small
Model steam Engines 1 1-2 in. bore, 3in. stroke, price, $4;
ditto 2 in, bore, 4 in. stroke, %ice, $10, same style as cut.
Eureka Koot Lathes only 15 Dollars. Gear Wheels and
Parts of Models. All kinds of Small Tools and Materials
Illustrated Catalogue Free.

GOODNOW & WIGHTMAN,23 Cornhill, Boston, Mass.

07\ Model
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Send for Circular and Descriptive

Price List.

THE SUCCESS.

The Bollinger Water Wheel, so
favorably known, has been pur-
chased and improved, and will here-
after be built and sold by me under
the name THE SUCCESS. Not only
a premium, but the first premium,
was awarded to this wheel, as now
improved, at the Centennial. Send
for descriptive pamphlet to S. M.
SMITH, York, Pa.

Special Machinery, Tools, Models, and Patented Articles
made to order by A.A.POOL & CO., 55 R. R. Ave.,
Market St. Station, Newark, N. J.

LLSWIK

Warranted superior to ay other.

WILBRAHAM BROS.
No. 2318 Frankford Avenue, Philadelphia.
$5 Full size Key, Sounder, and Battery, wit. 00k
8of Instruction, Wire

vance. Send for Circulars.
Phila., Pa.

Compound Steam Pumps

Use much less steam, are simp.er, have no fLevers,
Tappets, or Cams to wear out, and are cheaper than
others. See Prices of leading sizes.

The Premium Telegraph Apparatus,
A comg{lete outfit for learning teleﬁx}'a hy.

etc. Price $.00, in ad-
PARTRICK & CARTER,

Steam Cy’ 8in. 10 in. 12in. H4in.
‘Water Cyl., 44 “ 6 ¢ 7
Stroke, 10 ¢ 12 ¢ 14 ¢ 16 ¢

8 $425 $530

o dosost ti R 1l prico T, add
'or description and fu, ce ligt, address
i E & A, BE’M.‘S, Wllmmgmn, Del.

© 1877 SCIENTIFIC AMERICAN, INC.

STEAM PUMPS.

FIRST PRIZES, CENTENNIAL, PHILA., VIENNA,
PARIS, NEW YORK, BALTIMORE, BOSTON.
Send for circular of recent patemted improvements.

THE NORWALK IRON WORKS CO.

Prices Reduced. South Norwalk, Conn.

Wood-Working Machinery,

Such as Woodworth Planing, Tongueing, and Grooving
Machines, Daniel’s Planers, Richardson’s Patent Im-
roved Tenon Machines, ortising, Moulding, and
e-Saw Machines, and Wood-Working Machinery gene-
rally. Manufactured b
T WITHERBY. RUGG & RICHARDSON
26 Salisbury Street, Wo rcester, Mass.
(Shop formerly occupied by R. BALL & CO.)

sraimara Milling Machines st
Universal Milling Machines from $200upwards; Bﬁown’s

Patent Screw Machines, &c., &c. Address BRAINARD
M. M. CO. 131 Milk St., Boston, Mass.

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

CLLAY RETORTS, TILES, FIRE BRICKS, &c.
§F"L'erra Cotta Pipes of all sizes.

WANTED THE SOLE MANUFACTURE,
for England, of one or two Patent Articles in demand
by steam users. Advertisers have good manufacturing

| premises, and a first-class connection among steam users

in England and the Continent. Apply in first instance
by letter to P. 8. B., care of Mr. G. STREET, Advertising
Offices, 3 Cornhill, London, E. C., England.

OU ask WHY we can sell First.

Class 7 1-3 Octave Rosewood Pianos
for $290. Our answer is, that1t costs
less than $800 to make any $600 Piano
sold through Agents, all of whom
make 100 per et. profit. We have no
Agents, but sell DIRECT to Families,
at Factory price,and warrant five years.
‘Wesend our Pianos everywhere for trial,
and require no payment unless they are
found satisfactory. Send for our Illustrated Circular, which gives
full particulars, and contains the names of over 1500 Bankers, Mer-
chants and Families that are using our Pianos in every State of the
Union. Please state where you saw this notice. Address,

U. S. PIANO CO., 810 Broadway, N. Y.

sT PUBLISHE

3‘5 WOODWARD’S .

Ornamental & Fancy\Alphabets.

Three parts, fifty cents each, postpaid.
Order catalogue of new books on Art,
Architecture and Agrieulture.
Geo. E. Woodward,
136 Chambers Street,
NewW YORK.

AYER & SON'S. MANUAL

A complete guide to advertisers. New HavendJ ournal.—
A necessity to all who advertise. Louisville Commercial.
—The most complete and reliable work of the kind.
Pittsburg Gazette.—Sent free to all who advertise.
N YER Advertismg TIMES BUILDING,
YW1 ESON NGENTS, 1| PHILA DELPHIA.
Get our Estimate before ma any advertising
contracts. Our business is large. Facilities unsur-
passed. Prices the lowest. Termsthebest.

$12 aday at home. Agents wanted. Outfi and
terms free. TRUE & CO., Augusta, Maine.

Lathes, Planers, Shapers, Drills,

Gear & BoltCutters, &c.E.GOULD, Newark,N.J,

PHOTOGRAPHIC AP PA-
RATUS & CHEMICALS
complete, with directions, $10. Notoy; takespictures
4x5 inches. Send for circular.
B. MORG AN, 428 Monmouth St., Jersey City, N. J.

Y a yea; to Agents. Owtfit and a
5 $25 Shot Gun Jree. For terms ad-
N dress,J.Worth & Co., St.Louis, Mo,
RO a week to Agents. $10 Outfit Free.
$56 & §77 3. 8%dRekt , Augusta, Maine.
SPARE THE CROTON AND SAVE THE COST.

Driven or Tube Wells

furnished to iarge consumers of Croton and Ridgewood
Water. . D.ANDREWS & BRO., 414 Water St., N.Y.
who control the patentforGreen’sAmerican DrivenWell

A How made in 10 hours
m from Cider, Wine or

Sorghum without using drugs. Name paper and ad-
dress F. I. SAGE, Springfield Mass.

AGEN TS 64 page Illustrated Catalogue Free.
* Boston Novelty Co. Boston Mass.

The TOH-G’ate ! Prize Picture sent free!

Aningenious gem!50 objects
tofind! Address, withstamp, E. C.ABBEY, Buffalo, N.Y.

Made by one Agentin 57 days. 13new
84articlcs. Samples free. Address,
C. M. LININGTON, Chicago.
%5 TO$10 A DAY TO AGENTS. SAMPLES FREE. 32
gage csatalogue. L. FLETCHER, 11 Dey St., N. Y.

Steel Castings,

¥rom 1-4 to 10,000 Ibs. weight. An invaluable sulgstitute

for expensive {orgin%e;, 0£ fOé' lfllall(;a(l:)ulti‘balrl'%nu (éastrll_lzgslti'gE
iri t stren, . Send for cirx d

3(? 1%%’%%1% ST%}tEL CASTING. COMPANY, EVE-

LINA STREET, PHILADELPHIA, PA.

1 break-
VW LD NN st i

EDDLING. Salary liberal. Hotel and traveling expenses
E:xiti MONT'TOR LAMP CO., 264 Main St., CINCINNATI, UHIO.

5 00. SCREW.CUTTING FOOT LATHES—
$ o Yoot Drill Presses.. Send for Circular to
H. L. SHEPARD, Cincinnati, O.

Belting, Packing, Hose, Clothing, Boots and Shoes, etc.
Send for Price List. MACDONALD & SUTTON,
929 Broadway, New York.

EXCELLENT COPPER SOLUTION FOR SMALL IRON
Castings. Neat, cheap, and a durable finish. No batter:
required. Address WM. H. WILLIAMS, So. Amboy, N. J.

FOR SALE CHEAP.—ONE LARGE
Myers & Ennison Re-saw. Manufactured by Hunting-
ton Machine Co., Newark, N. J. Saw post 28 inches.
HOUSE & DAVIDSON, 93 Scranton Av., Cleveland, O.

BLUE GLASSAND ITSWONDERS, with
UP lished. Mamed 80 & DT aBeen o
HAM; just published. Mailed to any a 3
10c. '1‘11ade:i l;upg)lied. S. C. UPHAM, 25 S. 8th St., Phila.

HOME TELEGRAPH INSTRUMENT,
Battery, Book of Instruction. Complete and reliable
outfit £or Learning Telegraphy, and operating private
Telegraph Lines. Price $5.00. escriptive circulars
mailed free. L. G.TILLOTSON & CO., 8 Dey St., N. Y.

s WATCHES. Cheapest in the known

world. Sample watch and outfit free to Agents,
Forterms address COULTER & CQ Chicago
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Alvertisements,

Inside Page, each insertion = - =73 cents a line.

Back Page, each insertion=-=-- %$1.00 a line.

Engravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver
ti ts must be r 1 at publication office as early
as Friday morning to appear in next issue.

CUARDIOLA'S
COFFEE & SUGAR MACHINERY

Coflee, Malt, Corn, Cocoa, and Grain=
Dryine Machine.  Coffee-Hulling and
Poiishing Machines., ¢Coffee=Washing
Machine. Helix Sugar Evaporator.
Messrs. C. ADOLPHE LOW & CO., 42 Cedar

Street, Messrs. MUNOZ & ESPRIELLA, 52 Pine

Street, New York, are Mr. Guardiola’s Agents, and they

will give prompt attention to all orders for any of the

above machines.

T S——
N THERANERS

Best Tempered Cast Steel.
Retail Price, © Cents per 1b.
WARRANTED. & Send for Circular.
Fisher & Norris, Trenton, N. J.

- First Premium ancad of All at Centennval, Hand andSelf-Inking.
- = Do 77 L Save money! D
) 57 y! Do

your PPinting.:. i
$ Press for cards, labels, envelopes, etc. Large
sizes for large work. Anybody can work them,

R have good pastime for spare hours, and can

E make money by taking in small jobs.
E)(GP%IL:S ® BOYS 5 msmirterey
MACHINISTS’ TOOLS.

Send two stamps for catalogue.
to Mfrs, KELSEY & CO. Meriden, Conn

NEW AND IMPROVED PATTERNS.
Send for new iilustrated catalogue.

Lathes, Planers, Drills, &e.

NEW HAVEN MANUFACTURING CO.,
New Haven, Conn.

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

W, B, FRANKLIY, V. PresT.  J. Wl ALLEX, Pres’L
I. B. PIFRCE. 36V

[2{0]H ¢ DRlLngiMACH}NES
AIR COMPRESSORS. .

MANUFACTURED BY. Bjjo eicuRock Driwe Co:
SEND FOR PAMPHLET. - . FITCHBURG MASS.

Niagara
\foezecsen Steam Pump  Works.
ok | ESTABLISHED 1826.

CHARLES B. HARDICK,
No.23 Adams Street,
BROOKLYN, N. Y.

NON-COMBUSTIBLE STEAM BOILER AND PIPE

COVERING

WITH “ATR SPACE IMPROVEMENT,
Saves 10to 20 per cent. CHALMERS SPENCE CO.,
Foot E.9thSt. N.Y.; 1202 N. 2d St.. St. Louis, Mo.

PATENT

OLD ROLLED

_SHAFTING.

The fact that this shafting has 75 per cent. greater
strength, a finer finish, and is truer to gauge, than any
otherin use, renders it undoubtedly the most economical
‘We are also the sole manufacturers of the CELEBRATED
COLLINS’PAT. COUPLING, and furnish Pulleys, Hangers,
ete., of the most approved styles. Price list mailed on
application to JONES & LAUGHLINS,

Try Street, 2d and 8rd Avenues, Pittsburgh, Pa.
190 8. Canal Street, Chicago, Ill., and Milwaukie, Wis.
Stocks of this shafting in store and for sale by
FULLER, DANA, & FITZ, Boston, Mass.
GEO. PLACE & €O. 121 Chambers St., N. Y.

ENOWLES®
STEAM PUMP WORKS,

92 & 94 Liberty St., New York.

Great reduction in prices. Send for catalogue. The
“Knowles ’’ has always been the best steam pump made.

Drop Hammers and Dies, for work-

D irs PR eitis 55 st
PRESSES. n o,

Conn.
ACHINERY OF IMPROVED STYLES FOR
making S HINGLES, HEADING and STAVES;
also GUAGE LA'THES for TURNING HANDLES. Sole
makers of Law’s Pat. Shingle and Heading Sawing Ma-
chine. Address TREVOR & CO., Lockport, N. Y.

Machines std fir
[ustrated

Whﬂ Blg VGI'I‘BHIHI‘.
Weissport,
(rmarantesd. PA.

THE BEST

AND MOST ECONOMICAL

Boiler IsFeeder

FRIEDMANN'S INJECTOR,

MANUFACTURED BY

NATHAN & DREYFUS, New York.
108 Liberty St.

Send for Circular.

=" Before purchasing Paints or Roofing, send for Samples
and REDUCED Price-List of

bt

[ASBESTOS IS A FIBROUS STONE, INDESTRUCTIBLE BY FIRE OR ACIDS.]

ASBESTOS ROOFING.

This article is now well known in all parts of the country as the only reliable standard, low-priced
Roofing. It is furnished in rolls ready for nailing to the roof, weighs ouly about 60 pounds to 100 square
feet, and when finished with the Fire=Proof Asbestos Coating, presents a handsome white or light-gray

surface. It is adapted for steep and flat Roofs in all climates, costs only about half as much as Tin, and can
be”rea.dilﬂ applied by any one, . i .
0 not be deceived by worthless materials which are represented by unscrupulous parties as genuine

ASBESTOS ROOFING. THERE IS NO OTHER RELIABLE PORTABLE K(/OFING IN THE MAR-
KET. The cheap, tarred felts, petroleum oil paints, etc., which are sold as Roofings under various names.
and warranted by irresponsible venders to be more durable than the standard articles, are a source of constant
annoyance and expense, while a reliable Roofing from reputable manufacturers can be purchased at about the
same price asked for these worthless articles.

i,F/(/.Sf”" ;

———
KL T S

ASHE ROO

This is a better article than has ever before becn offered forthis purpose. It contains no tar or cheap
oils and forms the handsomest and most durable preservative coating in use for tin and other roofs, iron-
work, fences, out-buildings, etc. It is furnished ready for use in packages of all sizes.

ASBESTOS PAINTS.

These Paints are in every respect strictly first-class, and second to no others in the market in purity,
richness, and permanency of color, beauty of finish, and durability. They are prepared ready for the brush,
in twelve newest shades, suitable for the tasteful decoration of all classes of buildings. They possess a
superior body, and are more economical than any others, two coats being fully equal to three of any of the
various liquid chemical paints, which contain water, alkali, soap, etc. Send for samples.

Ashestos Steam-Pipe and Boiler Coverings.

The most durable and effective non-conductors in use—proved superior to all others in U. 8. Government
tests—a perfect insulator for hair felts, rendering them 1indestructible.

Asbestos Cement Felting (intbarrels), Asbestos Lining Felt (in rolls 6 to 42 inches wide),
Asbestos Lined Hair ®elt. We guarantee these improved NON-CONDUCTING COVERINGS for
Hot-Air and Steam Pipes, Locomotive and other Boilers, etc., to be the best and cheapest in use.

N

=

OS STEAM PACKINCGC.
Will save ten times its cost
Loose, Fflat, and

ASBESTOS CEMENT, for
repairing acid and gas retorts, leaky roofs, etc. ASBESTOS BOARDS, PAPER, THREAD,
CLOTH, SHEATHING, and LINING FELTS, etc.

All these materials are preparedrendy for use, in neat and compact form, are or all climates, and
can be evsily applied by any one. Liberal inducements to General Merchants, Dealers, and Large Consumers.

&&= Our goods are in use by the following, among thousands of other well known parties: T. Kingsford
& Son, Oswego Starch Factory, Oswego, N Y.; E Remington & Sons, Ilion, N. Y.; Denison Paper Mfg
Co.. Mechanic Falls, Me.; Amoskeag M'f’z Co. Manchester, N. H.; Old Colony Iron Co., Taunton, Mass.;
A. & W. Sprague & Co., Providence, R. I.; Cheney Bros , Silk Mfrs., So. Manchester, Conn.; Garner & Co.,
Print Mfrs., Haverstraw N. Y.; Passaic Rolling Mill Co., Paterson, N. J.; Miller. Thomas & Co., Building
Materials, Akron, O.; Aultman & 'Taylor Mfg. Co., Mansfield. O.; Comstock, Castle & Co., Quincy, Ill;
East Pennl%ylvania Iron Co., Lyons, Pa.; Kinney, Haley & Co., Yarmouth, N. S ; C. B. Record, Iron Mfr.,
Moncton, N. B.; N.Y. Herald, Harper Bros., P. Lorillard & Sons., A. T. Stewart & Co., New York city.

SEND FOR SAMPLES, ILLUSTRATED

H. W. JOHNS MANUFACTURING CO,,
87 Maiden Lane, New York.

Also for sale by DOWNIE, TRAINER & CO., Boston; S. W. HEMPSTED & CO.,
Columbus, 0.; T. S. & A. J. KIRK WOOD, Chicago; M. M. BU & CO.. St.
Louis; H. D. COLEMAN & BRO., New Orleans; THOMPSON & UPSON, San
Franceisco.

¢~ CAUTION.—The public are cautioned against purchasing or using any materials for the above or
similar purposes purporting to contain ASBESTOS unless they bear our name and dates of patents.

When writing, please stale you saw this advertisement in the SCIENTIFIC AMERICAN.

o

ASBEST

Made from pure long-fibre ASBESTOS. Self-Lubricating; Indestructible.
in the one item of repacking, besides requiring less oil than any other packingin use.
Round, all sizes.

ASBESTOS FIRE-PROOF PAINT, for wood-work.

3187,

PAMPHLETS, PRICE-LISTS, ETC.

© 1877 SCIENTIFIC AMERICAN, INC.

THE TANITE CO.,
STROUDSBURG, PA.

EMERY "WHEELS AND CRINDERS.
GEO. PLACE, 121 Chambers St., New York Agent.

BOLT
CUTTERS

$5 to $20
EAGLE FOOT LATHES,

With Scroll and Circular Saw Attach-
ments, Slide Rest, Tools, &c.; also Small
Engine Lathes, Metal Hand Planers, &c.
Neatest designs, superior finish. Low
¥ rices. Ournew Catalogue describes
these and every tool necessary for the
Amateur or Artisan. Send for it.

Schlenker’s New Machine

Revolving-Die.

Send for Catalogue, giving prices
and full description.

HOWARD IRON WORKS,
BUFFALO, N. Y.

per dayat home. Samples worth §5
free. STINSON & Co., Portland, Me.

WM. L. CHASE & CO.,
95 & 97 Libertv St. New York.
For showing heat of
Pyromet’erss Ovens, Hot Blast Pipes,

Boiler Flues, Super-Heated Steam, Oil Stills, &c.
HENRY W. BULKLEY, Sole Manufacturer,

149 Broadway, New York.

A. S. CAMERON’S

PATENT

“SPECIAL” Steam Pump

Is the Standard of Excellence at home and abroad.

REDUCED PRICE LIST.

Number. | PRICE. |Steam Cyl.|Pump Cyl.| Stroke.
) 50 3gin.| 2in. 4
? | #29 1 3 6
2 100 5 b 6
3 150 6 3 7
1 200 7 b 7
5 275 7 34 10
6 325 S 10
2 ) 85| B
9 450 12 7 12

]| | B
12 850 18 12 i8

Tllustrated Catalogue sent free, on application to the
Inventor and Sole Manufacturer in the United States,

A. S. CAMERON,

Works, Foot of East 234 St.
NEW YORK CITY.

NOYE'S
MiLL FURNISHING WORKS

are the largest in the United States. They make Burr
Millstones, Portable Mills, Smut Machines, Packers, Mill
Picks, Water Wheels, Pulleys and Gearing, specially
adapted to flour mills. Send for Ca,tal(l)gue.
J. T.NOYE & SON, Buffalo, N. Y.
MPORTANT FOR ALL CORPORATIONS AND
MANF’SG CONCERNS.—Buerk's Watch=-
man’s Time Detector, capable ofaccurately con-
trolling the motion of a watchman or patrolman at the
different stations of his beat. Send for circular.
E. K,P.0. Box979, Boston,Mass
.B.—The suit against Imhaeuser & Co., of New York,
was decided in my favor, June 10, 1874. Proceedings
have been commenced against Imhaeuser & Co. for sell-
ing, contrary to the order of the Court. Persons usin
clocks infringing on my patent, will be dealt wit.
according to law.

ESTABLISHED 1844.

JOSEPH C TODD

(Formerly of Todd & Rafferty), ENGINEER audhAcmN-
IST. Flax, Hemp, Jute, Rope, Oakum, and Bag%ing
Machinery, Steam Engines, Boilers, etc. Also Agent for
the celebrated and improved Rawson & Rittinger Hoist-
ing Engine, I will furnish specifications and estimates for
all kinds of machinery. Send for descriptive -circular
and price. Address

J. C. TODD,
10 Barclay St., New York, or Paterson, N. J.

Incombustible Mineral Wool

The best and cheapest insulator of heat or cold. Send
for circulars, 2615 Broadway, New York.

ALEXANDER D. ELBERS,
P. 0. Box 4461. Agent for the Patentee.

JOS. G. ROGERS & CO., MADISON, IND.,
wish to place a consignment of their Tannate of Soda
BOILERSCALE PREVENTIVE in all important towns
in the United States, to be sold on commission. Applica-
tions solicited. Send for book on Boiler Incrustation.

The HOADLEY

PORTABLE STEAM ENGINE.
WITH AUTOMATICAL CUT -OFF REGULATOR

AND B AILANCED VALVE.
THE BEST’MOST ECONOMICAL ENGINE MADE:
SEND FOR C/RCULAR.:
Thed.C.HORDLEY CO. LAWRENCGE, MASS..

STATE WHERE YOU SAW THIS.

PATENT FOR SALE.—A NEW AND
VALUABLE PATENT OF A STEAM TRAP.
Address T. MERKENBECK,

South Brooklyn, N. Y.

Shaping Machines

Have novel device for changing

length of stroke while in mot1

also, automatic down feed, ao:(l

quick return.  Four sizes.
Patented 1868, 1871, 1874

Wood & Light Machine Co.

Worcester, Mass.
Manufacturers of all kinds of
Iron Working Machinery
Shafting, Pulleys, &c.

COMMON SENSE CHAIRS AND ROCK-
ERS. Solid comfort all around thehouse. Send stamp
for I1lustrated Price List to . A. SINCLAIR, Mottville,
N. Y. For sale by the Trade.

STERM ENGINES

. Clipper Vertical Engines, off and on Wheels.
Price, on wheels, 6-horse power, $485; 8-horse, on
wheels, price $100. Steam Horizontal Engines, 8-
Horse Power Climax, on wheels, $925. Builders of Sta-
tionery Engines, 4 styles, from 6 to 200-horse power.
Corliss Engines, Extra Finish and Cut-off Engines,
Crank Stationary and Plain Finished Engines, Boilers,
Circular Saw Mills, etc.

Successors to Utica Steam Engine Co., formerly Wood
& Mann. Established 1857. . .

We have the largest line Engine Patterns in United
States, w004, responsible Agents wanted.

TAYLOR MANUIFACTURING CcO.

Westminster, Maryfand.

THE ¢ Scientific American” is printed with CHAS.
ENEU JOHNSON & CO.’S INK. Tenth and Lom-
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