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THE TELEPHONE, ‘

nets, and the substitution of the permanent magnet, the elee l to or from plate, A. F isa bar of soft iron or magnet; G Iaa coll

Weo have already lald before our readers accounts of the

tric wave used in transmitting the sounds being g nerated I

of insulated copper wire around the extremity, H. of sald bar,

wonderful performances of Professor Bell's telophone, an | by the voloe lwelf. The construction of the Instrument {and I Is an adjusting scrow by which the end, H, may be
placed as desired in relation to plate, A. Several of these

lostrument remarkable not merely for its phenomenal capa- |

bilities but also be-
causo of Ity having
been brought to its
prosent stago of de-
volopment  within
thoe period which
has elapsed since

June last. During plece of the instru- ]
that month, Profes- ment, the plate, A, I
sor Bell exhibited is set in motion be- “;

the apparatus at the
Centonninl,  work-
ing it over short dis
tances  only, and
causing it to trans-
mit sound, which

reached the opposite of electricity is thus
terminus very much created in the coils, {
diminished in in- G, surrounding the
tensity.  Without poles, and the dura-

undertaking to fol-
low the inventor
through his various
improvements, it

distances,  These
the inventor i now
endeavoring toover-
come; and at the
first favorable op-
portunity, s 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-
ed recently n-
the BeiexTivie
AMERICAN Sup-
FLEMENT, & bat-
tery current was
directly em.
ployed. The
most important
fmproyement
yet made in the
spparatus is the
entire abolition
of the battery
sud electro-mag

gl

will be readily understood from the detailed drawings, Figs

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

2and4. A, Fig 2, is o plate of iron or steel which is
fastened to the sounding box, D, Fig. 4 (see page 200).
Eis the speaking tube by which sounds are conveyed
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intruments are
placed at different
stations upon s line
us represented In
Fig 8

When sounds are
made at the mouth-

fore the poles of F,
which may be a per-
manent compound
magnet and ar-
ranged as shown in
Fig. 2. A current

tion of the current
of electricity coin-
cides with the du-
ration of the motion

will suffice here to of the plate as it !
state that tho tele- vibrates. When the !
phone has recently human voice causes
carried the human the diaphragm to vi- |
! volce over adistance brate, electrical un-
' of 143 miles (from dulations are in- ]
y Boston to North = . duced, in the coils .
. Conway, N. H.), 80 L= \W]'i SS i M f around the magnets,
% that ordinary con- ”,'HH!H" i ‘,”“fﬁi oA precisely similar to
. versational tones ut- i 'l S\Bﬂv (ARt the undulations of
4 tered at one end Laly iiH [IHERTY {1 the air produced by |
were distinctly aud- ! ! the voice. The coils ]
ible at the other. are connected with P
Further even than T e the line wire, and
this, the inventor g S the undulations in-
and his assistant THE EZ[P//O/V[ duced in them travel
: have talked through TS ARl T through that wire;
t a wire arranged to and passing through
give an artificial re- the coils of another
sistance equal to instrument of simi-
40,000 ohms, which lar construction,
? is more resistance they are again re-
| than the entire solved into air un.
, jength of the At dulations by the di-
lantic cable would aphragm, A, of the
offer. There are, second instrument,
however, other ob- So perfectly is this
| stacles than the re- resolution effected
sistance, which that even a whisper
| checks the transmis- is audible over long
sion of the voice distances, and soft
over such immense tones are even more

distinet than loud
ones.

1t will be evident
that it is possible to
send by the tele-
phone multiple tele-
graphic messages or
multiple verbal com-
munications simul-
tancously. In Fig.
3, we have repre-
sented a number
of telephones con-
nected together,

each one, for Instance, at a different station, the sta-
tions being several hundred miles, perhaps, apart. To send
multiple telegraphic moessages, let it be supposed that a

4
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certain  musical
sound is uttered
before the tele-
phone No. 1:
then telophones
Nos. 2, 8, ete.,
will all repeat
that sound. Now
let two musical
[Continued on
page 200.]
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ing us consumers of fabrics produced at home, rather
than purchasers from England, as we had been to a large ex-
tent before.  The same is true, though in smaller ratio, of

LB L

197 | Roses, grafting. ...
sparaaning:(l woolen and worsted goods. The decling in our imports
wbmf;wu%f?: ________ from England during the five years from 1871 to 1876 is

SSEUNE RN R R

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

000 yurds to 55,000,000 yards, woolens from 5,391,000 yards

10 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 so0il. We have alresdy 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 thun the foreign fabrics we
For the Week ending March 31, 1877. hﬂ(‘;e h::ht“:: il:llpostcg-

1. ENGINEERING AND MECHANICS,—C. a Corliss 0. b n the other hand, during all the long period of depres-
%ﬁ.‘ﬂ&ﬁ?ﬁ*&;’;”mﬂ:ﬂ; "‘f”“m"'": sion, our exports have been steadily gincmsmg. Fresh
%ﬁﬁ%‘?&w,ﬁ&ﬂr Henals. ¥t | American meat, which bids fair to be the staple of a great

tor
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for Coking, ith 1 engraving —Tho More than forty-four per cent of the forei heat
) in Frunce.—Val kb
Ash Conl oA now System of Navigation, required by England to eke out her home supply, we furnish.

T A LA A G New Berfes. No.7. With | The shipment abroad of American lobsters and oleo-mar-
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and charncteristios of mest.
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Wi a meuon-u’fo'r;%;‘r W%‘} -m,a ﬂy&g to our export list, both of which are promising. Our butter
ormule for e making of Teenty uln&w‘u&m Poppiar | and cheese exports are exceedingly large and still growing.

%. U, by . MilleSenr, Viang Yiarz | In brief, and without entering into further detail, our export

West 4
o %.y.A m.::a.h&m ol m‘-’ﬁ:; | trade (we quote figures obtained by the New York Sun, and
exjent and prome of manufactsre m' '"' 5 'L'"Lm‘ T s | embodied in & very carcfully prepared article) for December,
colored Aq&ﬂoml—mAMm‘lmﬁ. was by far larger than ever was known in one month,

Pprocess for making
=Y g LOGY. KTC. e s i and the lessons of thrift and frugality which the business
o —‘ubﬁll'. iy of G in :m’:_a: lo Acid | n‘.:..;"u:':: stringency has enforced are known by their fruits in the

A:-,t-::m::-l:-m " ;uza‘.‘.: :Aium of Beeswnx —  Stutement that the exports of 1870 exceoded those of 1872 by

with notioes of o """'m $171,000,000, while the excess of exports over imports for

and subjects —Aetlon of 11 £ 4 Jarxe no
A%u of lisat on Querclte Fest of "‘”""“’{ 1874, 1875, and 1876 amounts to the grand showing of §514,-

nature, method
OpeTties of manufacture, different forms, 884,000,

By Dr . YRRy MO adore Td OO oo, Cuniecent | We have before us a large number of reports from various

Hoat of Guses, with table, B Winnes
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of ::Eu-m Habidium. “‘". &'ﬂ:":ﬂ’m lrm.:u::' | the iron trade of Pennsylvania, where the greatest stagnation
& = mh’mum—ruwnm Colam of ey eaune has reigned, there are good signs of Improving business; the
BUSCINE, P e __s'" Ly *lm” y e -;:.bouso?.(’lgvmy on | nbmb, and leather merchants announce better sales; and alto-

> odirpd are ot e ~Influence of the Ner. | gether, 3

A J“::m - ""’.;“"'.,'.',,"'“c"‘"f'_!",.‘"" at the Ner- | gethe look where we may, either the actual opening of
A with :

Braees S ik ko 'fnﬁf‘.ﬁﬁ}.’,‘“"""" bt ure de- | are clearly apparent.  Even the blue glass mania has con-
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THE ASHTABULA VERDICT,

The verdict of the coroner's jury, relative to the torrible

sccldent at Ashitabula bridge, aceords with the popular ver

I paper; or Six dollars and fifty

NN 600, PO, xew Yorx, | ‘";‘I Twnhm rome time ugo.  The substance of the finding,
o, or . >
&M‘. '::‘:;r_v“.m BUmber of the SCPILENENT seut 1o any | D Is based on investigations conducted with great

and wages are down, and altogether conditions are favorable

lnlml subjocts laid before them, Is: First, that the bridge fel)

because of its own inherent defects, and second, that the
subsequent burning of the train was owing 1o negleet ta

each paper the time for which they have prepaid.  Before comply with the Ohio State law which provides that railrosd
the time indicated expires, to insure a continuity of numbers, | cars shall be so heated that the fires shall be extinguished jf
For the con- | the cars leave the track. This obviously places the whols

| responsibility on the shoulders of the railrond company; and -
it remaing 1o be seen whether the fact of the latter's . -5
corporation is sufficient to shield it from the pnnhhm
served.

The bridge was unsafe, it appears, for eleven years. The
man who designed it is dead, und the engineer in charge,
who ought to have found out the defects, has perished
his own hand,  Criticism of the dircet agents is therefory
silent.  As regards the railroad company, the absence of the
necessary precautions against fire can only be attributed to
that spirit of parsimony which is altogether too provalent
among corporations when the question of using or not using
the improved devices, which are constantly being invented,
comes before them. It is the same spirit which causes steam-
ship companies to send vessels to sea without proper life-
saving apparatus—the same that begrudges the room in pub-
lic buildings necessary for the construction of broad and
ample staircases and other ready means of escape in time of
danger. It isa peculinr phase of human nature, doubtiess,
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.

_————r— —

. with 3 _ohkravings —Altken's new cents and less per pound, or one quarter less than English | rated columns and ornamental window caps and

Act Gaa ; itn carions properties, methods of production, and | *0C1 008 Of the country, all of the most encouraging nature. | the burning goods, increase the conflagration, while the plates
foat o1 s | In New England, mill after mill is resuming fall work- in | on the front curl up like Ve

|
l

l

|

Lo Digostion, | sugmented trade or good prospects of sctivity near at hand | hehind these ornsmeontal fronts, which their b

thoroughiness and by a body of men well versed in the tech.

'should be so modified as to prevent the erection of edifices

A fire recently occurred in this city in a magnificent-look-
ing building, which left the edifice a total wreck and resulted

We are beginning to learn, moreover, that, after all, the in the destruction of over a million dollars’ worth of property,
hard times have not been destitute of good.  As soon as |'I‘hc structure was quite lately built, and had an ornate iron
the first effects of the blow had passed, manufacturers began ' front, which gave {t an exterior appearunce of stability and
to adjust their business to the new order of things. Cot- solidity of construction.
| ton fell in value, and old stocks were, as already noted,' There has been a predilection for exactly this species of
cleared ont under enforced liquidation. Meanwhile in building in New York and other cities, of late years, because
the production of cotton goods we made numercus valu- it affords a great deal of show for little money. We do not
able improvements, and all this tended toward render- doubt but that excellent materials are used by excellent ar-

chitects in their construction. The difficulty lies not so much T

in the structures themselves us in the law which permitstheir
existence, for it is not to be expected that while o handsome ‘
building can be cheaply erected without infringement of lnw,
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 statutes

which are so easily burned as the kind to which we have

ference. We can recall over a dozen structureseven large
than the one now destroyed, the progressof construction of
which we have watched with apprehension lest they migh
tumble before completed. We bhave scen the thinnest bri
walls erccted to support a wilderness of wooden besms

partitions, the whole run up o quickly that the
before the facades were in place, reminded one ¢
bit; and in an incredibly short space of time the bindcages were. :

and finally dazzling with gilding and paint in many colors,
presented themselves to the admiration of all who did not

burn; but we doubt if even such a structure would maintain
its integrity long with a fire smong combustible materials,
on one of its floors; and this for the reason that iron
expands and warps with the heat. But buildings wholly of 1
iron are few; and what is generally understood by an iron
building in these days is one with cast iron front and i

columns supporting wooden beams inside. The
the contents of the structure burn readily; and the iron
umns, as soon as they are heated, bend out of shape, and
lease the wooden beams, which tumble in s mass and,

We would not make a sweeping condemnation of
fronts in general, because we bellove that th ve an
sdmirable purpose in spreading good architectural designs at
moderate cost; but it is the poor and inadequate |

and ronders deceptive, which we condemn.
front with good and well laid brick and
stantial structure is accomplished.

 —cere—
only two which possess any degree of |
puscular thoory of Newton and the v
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amplitude, namely, that which the French call timbre, a

" plained by the undulatory theory of sound; but nobody has

ox The fourth volume of his ** Traité sur Phy-
mwdﬂmmdmoudwm
bject of polar of light, s far as its phenomena were
known in the year 1810, is a lasting monument of wasted in-
alty, ns this wholo theory was utterly upset by the pheno-

mena of

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 sonnd the undulations take
place by longitudinal compressions and expansions of the
air: that means that the sonorous magsses 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-

selves in the same strain; but we may as well object to the

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 various 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-
els in 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 mys of cither propagate and may cross each
other inall possible directions without the least mutual in-
terference. Various other similarities may be cited; but
then, in sound we have the mnge of nine or ten octaves,
while in light we have only one, or at most three, if wecon-
sider the heated and chemical rays at the respective extrem-
ities of the spectrum ns two octaves. And in sound, we
have difference In character, independent of velocity and

peculiarity which {s unknown in light, and is exemplified in
the sounds of various musical instruments, voices of singers,
ete., which differ from each other 5o plainly that each may
be recognized even in a full orchestra and chorus. The fa-
miliar voice of o friend may be identified even amonga
great number of volces singing together in a choir. If we
consider that all these vibrations not only differ in velocity
und amplitude, but also in & 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
transmittéd 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 good authority state that many
difficulties in aconstics have not yet been satisfuctorily ex-

for that reason ever asserted that the undulatory theory of
sound is not satisfuctory, 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 phenomens 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
& mystery o us.

In this connection, we ought to mention the modification
the undulatory theory proposed by Rankine. He nssumes |
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 wssuming
that the light-transmitting medium has the properties of an
intensely elastic body, or, us Tyndall expressed it, is, in a cer-
tain sense, asdense 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 & strongargument in its favor.
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PHOTOORAPHS IN THE EYE, second eyeball, without removal from ;:.nb:‘dg;;:;,m:

Thero popular superstition that the | jected to exactly the same prooesses as rst, )
human 0::.-::: :um.jbe:n the plcmrl: of tho scene on | o similar exposure to u'm same object, then ext‘irpalio:s, et;.
which {t last gazed. Abundant romantic stories are current ‘ On the following morning, the milk-white aut “’now uu:x ’
of how murderers have been recognized through the fmprint | ened retine of both eyes were cnu:!ully Isolated, :c;-.;u o
of thelr features on the pupils of their victims; and not very | from the optic nerve, and turned. They then exhibited, o:
long ago many belloved that a substantial proof of the sup- | & beautiful rose-red ground, a nearly square lma:e.,hwml»
position had been alforded by the eye of o wurdered man, I what larger than 00016 square inch In size, wit uu
whose body bhad been found under n hedge, exhibiting n |defined edges. The fmage on the first eye Was somew
ramified appearance, & likeness between which and that of | roseate in bue, but less sharply defined than that on the c:;:‘
the tangled branches above the organ some fmagined they | ond, which was perfectly white. In brief, lhc' hole l:v
could trace. It is certainly startling to meet with the grave | window shutter was photographed on the rabbit’s eye. What
assurance that the above superstition, although not literally | further investigations into this subject are likely to show, it
true, possesses a very strong foundation in fact; but the re- | 15 difficult to surmise; but it is certain that no results that
cent wonderful discoveries of Drs. Boll and Kuhine leave no | may be adduced can be more astonishing or unlooked-for
reasonable doubt but that our retinas are sensitive phioto- | than those ulready mch.ed. They bring out in the strongest
graphic plates, inasmuch as they contain s substance which, relief the fact of how little we really know of our own or-
under the inluence of light, undergoes chemical changes 'ganization; while they add to the already long catalogue of
which vary in Intensity according to the Intensity and char- marvels pertaining to that most wonderful of optical lnstru.
acter of the luminous rays, mwents—the human eye.

Not v lon Dr. Boll, Professor of Physiology in = ot
Rome, d:gcml fh:.::lcuuon of the Berlin Aat{:my to the AN EDITOR'S PERPETUAL MOTION.
curious fact that the external layer of the reting, which the | Mr. Morgan, the editor of T'he PAaniz, asprightly newsps-
microscope shows to be made up of rods and cones, Is in all ] perat Columbla, 8. C., has invented a perpetual motion, which
animals of a purple color. This color, he pointed out, is 18 to operate us follows: Upon the periphery of a large wheel

during life being constantly destroyed by the light which
enters the eye. Darkuess, 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 & paper addressed to the Heidelberg Natur-Historish
Medicinisches Verein, Kuhne's observations were made
upon the retine 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 sodinm light, the purple
color does not disappear in from twenty-four to twenty-
eight hours, even though decomposition has set in."
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 (ScApurpur, 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,

These

| are nrranged a series of rubber bags, one half of which are
filled with water. As the wheel rotates, the bags on one side
of the wheel become filled with water, while the bags on the
opposite side are emptied; o preponderance of weight being
thus maintained on one side of the wheel, the lstter will con-
tinue to rotate until something wears out, or the warld comes
10 an end.

Mr. Robert Tozer, who, Mr. Morgan says, is one of the
prineipal 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-
estly 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 1™

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. It is plain 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 bas had experience in finan-
| cing similar enterprises: like Mr. Charles B. Collier, for ex-
| ample, the learned ageat for the Keely Motor Deception, who

the retina may be dried on a glass plate without its color at one swoop drew in a hundred thousand dollars from New
changing; second, that the color is not destroyed by strong ;York merchants in payment for shares in that absurd bub-
solution of ammonia, saturated solution of common salt, or | ble. Should Mr. Morgan be unable to secure the personal

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-

services 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 ScexTIFIC
AuEricax, July 17, 1875,

trum have the greatest influence on the color, while red light S GRs

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
The curious result
was also reached that, while a retina removed from the eye

been exposed for some time to sunlight,

lost its purple color under diffused daylight, another retins,

left in the eye but exposed by an equatorial section, turned a
dark red, which bleached when the retine 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 reting from the under-
lying choroid 50 as to expose the flap to the light, the purple
color of the flap was found to be destroyed, while 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 are alive, are able to provide
fresh stores of sensitive material.

After concluding this first series of researches, Dr. Kuhne
endeavored to obtain, on the retine 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 ho terms it, an opfogramme, the effect of the
light would have to be 5o prolonged or o intense 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 585 inches from
an opening 11°7 inches square in a window shutter, The
head was covered for five minutes by a black cloth, and
then exposed for three minutes to u somowhat cloudy sky.
Instant decapitation was then effected, and the oyeball was
rapidly extirpated under yellow light and plunged in a five
per cent solution of wlum. Two minutes after death, the

THE COMMISSIONER OF PATENTS.

General Ellis Spear, the new Commissioner of Patents, has
entered upon the supervision of the Burean; high subordinate
positiors in which, he has already ably filled. Either on the
principles of civil service reform, whereby long experience
in a lower grade is deemed one of the best qualifications for
advancement, or through his personsl 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
ndversely to the interests of that great class, and ultimately
to those of the public. For this reason, the office should
never be regurded in the light of a political emolument, but
rather as a high honor bestowed on the possessorof 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 itis 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.

Polsonous Peas,

French canned pess are now so comm sold by grocers
that it is not at all pleasant to learn that ol:lénghndysomo re-
cent cases of poisoning have been truced to copper put in the
cans in order to preserve that beautiful 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 are used
on the table regularly, an English chemist says, there is suf-
ficient of the poison to affect the health seriously,

—_ O

CANCELLING Postaae Stamps.—J. O, E. writes to suggest
that the government should stimulate mventors to produce

an indelible cancelling wk by oftering a reward for the in.
vention.

_—t

Waar 18 Screxcr?—* Sclence to the )
general publie,
£4ys & witly contemporary, *1s everything you can't com-

prehend: directly you begin to understand it, it ceases to be
Science.”,
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RICE QULTURE IN COHINA.

Tho Gardeners' Ohronicle givos o sories of quaint Hustra-
tions from a Japanese work on hortiealture and agriculture,
rocontly exhibited at n meeting of the Royal Hortieultural
Rooloty, London, by Mr. Moscley, one of the naturalists at-
tached to the late Chnllenger BExhibition,  We select one of
these engrayings for publication, in which the scene deploted
reprosents tho thinning out and transplantation of the rice
plants in the flooded fields wherein it is cultivated.

| £ .
oop, or bolet comentible (boletus eduliv); and the third is the
chanterelle comostiblo (cantharellus eibarius).

In expmining these three specimons, we find, at the base
of tho stalk, some very thin flaments, swhich are commonly
onlled the roots of the fungus, hut of which the proper name
18 myoelium.  These form tho vital organs of the plant, and
although the stalk and its burden soon perish when past ma-
turlty, the mycelium resints the frosts of winter and the
summer's aridity.  Recont investigntions show that the fibers

The mode of culture of the rice plant varies considerably,
according to the climate and
local olroumstances.  The fol-

=
vl

lowing is tho method, says ‘j"\\L‘

Land and Water, cmployod
among the Chinese, who culth
vito 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 occasionod by
the heavy rains which fall near
the sources of these rivers, which
have their origin in the Hima-
Iayan 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 perfoctly
s 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. It 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-
ent contrivances are resorted to,
to keep up an adequate supply
of water,

As soon us the young plants have reached the height of
six or seven inches, 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. 1In
the course of its growth, it is sprinkled with lime and water,
which is said to destroy insects and nssist in enriching the
soil; the greatest care is alsotaken to remove weeds by hand
as fast a8 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 sbape 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.

e ————l - e
MUSHROOMS,

To those living in the neighborhood of forests in Europe,
especially in France, mushrooms form an Important item in
domestic economy. Being nmong the most nitrogenous ar-

Fig. 1.

ticles of diet, they well deserve the pame of ** vegetable
meat,” which has been bestowed on them, We publish
berewith engravings of three Kinds of edible mushrooms, all
well known in France, and which might be more generally
introduced here to the great satiefaction of American
epicures, The first is the morille comenti®le, the botanical

aro not only the roots, but possibly also the flowers, of the

In cultivating mushrooms, it has been found that hareg
and cattlo manure is the best substance for pmmolln‘ he
growth of the mycelium; the earth from the tranck of a
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 s hot bed and kept ut o tempersture of 60° Fah, till (he
whole mass is permeated by the threads of the myocelium,

then further development may be stopped by drying the
bricks, and they may be stacked

nway for use or sale. When (he

‘1 spawn is 1o be used, make a bed

ﬂ? # B 1 of horse or cattle manure, solld
41 3 W A and large enough to malutain 4
AR/ A heat of 70°; stick in bits of & brick
& B s A of spawn at intervals, When the
£ ﬂ- Mo gt mycelium begins to grow rapid-
& %3 55 ly, cover the whole with about
$ AT »‘_ a two inches of mould, and place
5 _”_\4‘_ : over it straw. The earth should
o n be kept moist, warm water of
70" being used. Mushrooms will

appear in 8ix 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 ruised in cellars or
caves, such places being especial-
ly suitable because of their
generally uniform temperature
Near Paris, France, immense
numbers of mushrooms are ralsed
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 Ibe.
of mushrooms to market daily.

-

Sclieatific Lunacy.

The suicide of George C. ]
Wheeler, a chemist, living in 3
Dundee, Canada, is, says the
New York Zridune, one of the
strangest everrecorded. Hewas

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 fungd, and even with their fitness for
food. 'The agarious campestris, the common mushroom of
this country and England, is rejected in the markets of Italy
o8 unwholesome; while the chantarelle, a highly prized
rarity in England and a favorite species in France, which is

Fig. 8.

represented in Fig, 8, was not relished when found in North
Caroling by Mr. Curtis.  This writer states that he ste of 40
different species of fungi gatherod within two miles of s

name of which Is morchella esoulenta; the second is the

house, and that he tound 111 kinds in tho Btate,

a hard student, 22 years old, who
rarely went into society, but
lived by himself, working in a
small laboratory by day and
- watching the stars by night
through a small telescope. About
six months ago he told his
friends that he had madea chem-
ical discovery which would carry hisrenown to the ends of the
carth. 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, T desire shall be taken in charge by Professor McLouth
of the State Normal School, who, taking s portion of my
‘ creative, all-changeful material assistance,” will seatter &
few particles over the dissectary remains, and then plno
them in the receptacle of my *galvanic,
power,” when the elements will resolve themselves into &
new combination, and I will appoear a living evidence of the
truth of this new discovery.” A large bottle, containings
thin fluid, labeled ** creative, allchangeful 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 stpports alarge balance
wheel, to which are attached knives, portions of scythes,
and nn ax head. Back of this there is s complex arrange:
ment of small wheels and pulleys, all operated by o powerful
steel spring.  When set in motion the machine is capableof
running at a frightful rate of speed for the space of ten min:
utes. Close by it is a threesided trough in which be
must-have placed himself aftor setting the devilish arrange
ment in motion. His head, which he laid under the wheel.
was mangled beyond recognition. When his body
found, his brains were oozing out of s deep cut in the bad
part of his skull. ¥

b

Ewes' Milk the Richest. o

Dr. Stevenson MacAdam, in a paper recently read before
the Pharmaceutical Socicty of Great Britain, shows that e
ewes' milk is the richest by the following figures:
by weight in milk of town dairy cow, 1237; count
cow, 12-77; goat, 18°48; ewe on natural pasture, 1 75, or,
addition of feeding stuffs, 2011, Taking the fat in the
in the order above mentioned, the figures are 2 58, 288,
077, and 827, : £
Tun Losdon Gandesr’s. Olkessisls SEXGAIN
of roses by the insertion of growing eyes i\
instead of dormant eyes in tho summer. T
are inserted in the main stem, one on ea
metrical heads. These make as much
season as the dormant eyes do in the second s -
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d to bo pursued to make the pattern for the brass

“? ows: Takea piece of wood of sufficient size to form
Wd tho brass, and muko it of the necessary size and
&‘ eving the directions above given as to the bevels;

and make the flanges by turning the two halves in one, as
xplatned in a previous example, omitting to turn out the
inside, as this would effect no saving, and such boring would

* woaken the flange and rendor it liable to split in attaching it
to the body of the pattern, To fasten tho flanges, gluo 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 aro dispensed with, and Babbitt metal
is employed in their stead, The requisite form of casting
far this purpose Is shown in Fig. 167, the Babbitt metal be-

g contained within the thin ridges which extend all around
_ the edges of the half circulsr bearing. In addition to this,
however, the machinist sometimes drills small 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 they 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 O. The recesses 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 bo 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. 107, at F'; and when they are used,
it becomes a consideration whether the moulder can conve-
piently extract them. 1f 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 n 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
spaco for the eap and
bearing, the core box
in this cose bolng fitted
with the steips in o
munner similar to that
ubove deseribed for the
Babbitted pillow block.
Tho pattern in this
case is made a8 shown in Fig, 160, the space for the bearing

being blocked up, and the block extending through, as

shown at A, to form a core print. The ¢ore box shown be-
neath may be, in the
smaller sizes, cut out
of the solid wood, the
part, B, being made
thick because it in-
cludes the thickness of
the ridge on that end,
and plso the depth of the
print, as shown at A.
The reason that the
block or care print pro-
trudes, ot C, s that n
ridge may be formed
in the mould to steady
the core whilo Insert-
ing It In the mould;
and the depth of the
core box, st E, must
be made tosuit jt. It
will be noted that the
eore prints, ut P,
are carried to the top
of the pattern; and it
will be readily per-

| e
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cofved that they must be so made In order that the pat-
tern way N from tho sand,  Then, after the mould is
made, the coro for the holo s, first fnserted, and then n
small core is fitted into the recess in the mould, and
thus I the top part of the rocess (above the core print)
stopped oft.  Tho eireles marked on the fuces of the prints,
F, are to be painted on the pattern in black varnish, and
their purposo fs to denotoe that the core proper is round. If
these black cireles were not mude, the pattern maker would
require to muko & similar cirelo and cross marks with ehalk
or pencll that the moulder may know how the core is to be
left.

Fig. 170 is o ropresentation of o pattorn for o 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
Inid botween these projec-
tions.  After the cope is
lifted, the plate, A, may
be taken out; and after
removing the false core,
the pleces, B B, can be
withdrawn,

Our pext example shall
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 tosave the making
of an entirely new pattern for every required colummn. 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 labor in preparing the mould; but it is to be remarked that
no one has been able to invent a permanent mould for this
class of work. In cast iron columns, the strict rules of ar-
chitecture are not rigidly followed. The slight but grce-
ful curve preseribed for every column und pilaster is fre-
quently neglected, and varions 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 iron 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
dinmeter, the curve can only, in most cases, be an approxi-
mation. In foundries 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
cormaplete 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. (See Fig. 172). Fig. 171 is a
perspective  view of a
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 4, are to be
cast solid with the shaft
| of the column: this, how-
ever, n8 may be inferred
from what has been said,
is not compulsory. It
will be seen that the base
| forms u guide for the stop-
ping-off blocks, A A, at
that end; at the other end
of the column the guides,
C O, are attached. The
distance between the stop-
ping.off blocks, A A, s of
course the length of the
| column, plus  shrinkago
and plus the amount left
for cutting off to square
up the ends of the cast
column, Tho wirea shown
are for the purpose of
holding the ornaments in
position upon the blogk,
The ornaments on the face
| aro held by loose pegs, ox

copt the cabling, D, and
| the paneling, E, which are
mude fast on the face by
1 nndly or screws,
| Let it be required to pre
[pare a pattern for a col
[umn 12 feot long, of 13
| Inehes face, and 14 inches
i«lm-p, tobe of the style shown In Fig, 171, Seleot s hlook sim-
 1lar to that shown in Fig. 179, in which the top plece is shown
moved so that the distanco ploces may bo soon, Weo will

195

wuppose our column to require mounting on the face and one
slde; then § Inch or § inch will be taken up on the face and
sido by tho margin, B, which form, with thelr mouldings,
the paneling : therefore, if § inch margins are used, the block

should mensure 11§ by 13§ inches, and § less if § margins are
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 coro prints at the ends of the pattern. Lay off
upon the block the length of the column pattern; this will
be 12 feet + }§ inch for shrinkage + § or J 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 according to their
contour over the side that is not mounted (see Figs. 171 and
{173). The reason of this is that by removing these face
{ mouldings and buse 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, becsuse 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 fhat 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; but st
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 individuals; therefore it is impos-
sible to lay down rrecise 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 invarisbly adopted.
Fig. 175 shows a sort of universal core bore, employed for
muaking 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

[ Inohes thick.  These boards are adjustable, so as to take In
:Iuny breadth of face, by the brackets, D, moving along slots
in the plate.  Nipping screws In the brackets sdmit of the

il | bourds boing pressbd together on the end pieces, which

must be changed for every width of column; the helght of
the core s regulated by means of the strike, B, On account
of the excesdingly fragile nature of o greensand core, it Is
nocossary to imbed within it a strong bar of cust fron, called
n core bar, such ax Is represented at F, Fig, 175, It consists
of a strong conter bar with picces cast solld with it, ranged
on euoh side, callod wings; the bar itself is made to taper oft
ton nurrow ridge towards the under part, us also are the
| wings, which taper at the odges.  The sand, being rammed
| between these wings, Is able not only to sustain [tself, but
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also & emall portion extending beyond them, namely, to the
::‘ﬂbuﬁlmof the core. The bar is genorally from half
an fnch to one {nch smaller than the core, as will bo seen in
the sectional end view, Fig. 177. A notch Is cut out of

176.
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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 @, are shown in
Fig. 175, imbedded in the
core,

As there nre not any core
| prints roquired 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. 17 is an
end view of the core
box, with core,
shown in Fig. 175,
but with the addi-
tion of the wooden
binder, which serves
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.

o
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Communications.

Our Washington Correspondence.
o the Editer of the Scientific American :

The House bill relating to infringements, referred toin 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 lawa, This bill will
probably receive further consideration, when it isto be hoped
that the obnoxious features will be eliminated or the bill
dropped altogother. Tunderstand 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. Al the
receipts of the office, under proper safeguards, to be used
for facilitating its business. Al 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 sus 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 reissus applications may be
made by the assignees of entire interests, Theso amendments
to the present law 1 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
In 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 yet room for a gallery on one side of the south
hall, if Congress would but allow the Patent Office to use
some of ita own funds to build t; but, even if built. there |

would not be more than suMclent room to properly dispose

Scientific American,

*  [MArcH 31, 1877,

bo placed in the model room in order that fnventors and
others may seo them when making preliminary oxumlnntlou‘n.
As o printed copy of the drawing, suitably mounted on stiff
cardboard and placed in the model cases or inndjncont port-
folios, would answer quite as well, and not take up ono hun-
dredth part of the room, the model in nino cases oub of ten
might as well bo dispensed with as not, and tho inventor
saved tho 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 completo system of
digests published, after the style of the English nbridgo-
ments. Some of the examiners have prepared partinl di-
gests of various subdivisions of their olasses 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 usoless ns
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, I stated thata bill had been passed appropriat-
ing money to build a national museum. [ 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. Muny hundreds
of clay figures about one foot high representing the different
classes and races of the empire, withspecimens of their food,
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 Abyssinin. -

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., ote.

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

Portugal : A very extensive exhibit of ores, minerals, ete.,
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 Siberin, samples . pottery, tiles, coments, ete,

Spain: A darge 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.

of the models now lying aroun . looss 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 welght, and from the
bandling they receive in taking them in and out of the cases |
to make examinations. 8o many models have boen destroved
by this method of storing in times past that there are cart-
loadds of broken pieces stowed away in out-of the-way corners.
If & lttle * more light * could be let In through the ceil-
ings of the north snd west halls, there s room for an ad-
ditlonal gallery In each of them: but even theso, If built, |
would soon be filled st the present rate of increass.  In view |
of this, why not in future dispense with the models In such
cases s do not actaally require one to llustrate the inven-
tlon?  As the law now stands, the Commissloner can dis-

pense with the model If he chooses, and for a year or so there | studi

were many patents isued without models belng required;
but for four or five Yyears past, models have bheon required in
all cases In which & model could be used.  In the majority
of applications models are not necessary 10 show the inven-
tion, and the only use for them in wuch cases ls that they may

Turkey : Tilustrations of its metal work, mines, minerals,
tiles, pottery, domestic and household ntensils, eto.

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

In sddition to these, smaller collections from nearly all the
other countries in the world that had exhibits in the Centen-
nial have been recelved, making a most complote saries of
Mustrations by which the manners, customs, manufactures,

minerals, wte., of the different peoples of the world can bo
od, the whole of which it is estimated to bo worth over
a million of dollars, and comprising & considerable section of
the Centennial Exposition which may be sxamined by our-
selves, our children, or children's children at lelsure and with-
| out cost,

| Congres.before sdjourning, passed sovers! scts suthorizing

S —————
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the extensions of patents, but I have been unable to get g Jjy
of them yet, although I have made many attempts to
them. There is no accessible list of the bills that are Passed,
and no way of finding out until all the bills are printed. \
Tho now Secretary of the Interior is fairly—or unfairly— ‘
hesioged by applicants for office, but, as far as Iean find oy,
with very poor success, and it is believed that very fuy
chnnges will be made in the Patent Office. The preseny
Jommissioner, it is generally considered, is ‘“the right may
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 ns the I
“ Patent OfMico Bar Association of the District of Columbiy,® '
The objects of the association, as set forth in its 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 interesty
of inventors and patentoes, and to secure a proper standard of
character and quaolification, and a prompt responsibility to |
public judgment among the practitioners before the Patent t
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 lsw
or practice, but who have the effrontery to advertise them. h
selves as patent attorneys, and by offering to “put cases
through " for very low fees, or on the ““no patent, 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 fellows have been debarred from practising for defraud-
ing their clients, and it is probable the others will be shortly,
Washington, D. C. OceoastoNaL.

Lightning Rods—-How the Centennial Bulldings
were Protected. y

To the Editor 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. Y

The tin roof of Machinery Hall has an area of 14} acres,
and this is utilized as a lightning conductor in this manner:
Rising above the roof are 100 wood terminals (used as flag
poles), to each of which is mnchedlcoppcwlnmﬂjﬂff-
in dismeter, its upper end rising a few inches above the top
of the pole; at its lower end the wires are spread out, and8
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 heing 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 §60 per acre.
Earth connections being all-important in all cases, I
recommend the following for country buildings: Extend
lightning rod underground, say 20 or more feet fro
building; fasten and solder to its end a sheet of copper
4 feet; dig o pit 8 by 6 foot, and 4 to 6 fect deep; put 3
inches in depth of finely broken charcoal over the bottom,

3 RN
then put in the plato and rod, with another layer of charcoal
and a fow inches of earth; then fill up to surface with ¥
cobble stones, loaving it so that the rainfall can freely find
its way down to the copper plate; water from the roof ma
be led into the pit.  One such earth termination is of more
valuo than half a dozen of the usual kind. Ll
Philadelphis, Pa. J.D. Rue.
1T

Moating with Natural Gas,

some town does not immortalize itself by using
ws fuel, 1t is used extensively throughout the Penns

oil regions; and this town is supplied by & well three
distant, through a three inch pipe, which is being rep
by a five Inch one, to be continued to adjacent towns
owing to the variation of pressure, it is somewhat dangerous
in carcless bands.  For lighting it is but lttle

conl gas. With a good flshtail burner, it b
smoke, and with almost as brilliant a flame as the b
ficial gas. The present pressure at the well ls about §
per square Inch; and with a gasometer to equalize

ure, it would bo the best and safest fuel fn use,
Millerstown, Pa. i

At a rocent of the
Dr. P. Do P. mmm
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‘which runs hand in hand with it—is so
: pymuch used as cutlery. The factory employs
body of workmen, and the works are divided into a

But the number of processes which the manufacture of each
single knife has to go through before it is completed and
: ‘ ' incredible. The first process is

are generully small—for the

carving and larger knives, requires only one man.  Many of
these are connectod 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

hummers, s pair of tongs, a long narrow table—on which |

the length of the blade to be forged is marked—a bucket or a

knives in one day, at the avernge of one blade in three
minutes. The steel bars used for making blades are prepared
in & 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 vory simple.  The steel bar (at
first four feet long) is put into the fire, just a little longer
soft it is taken out, and the red hot end cut to the exact
length 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 another 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-
toct 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 o tadle or carving knife is
made of iron. The joining is effected by heating the piece
of iron cut off from n bar for the purpose and the handle end
of the blade, and then welding them together; tha proper
shaping, with the indispensable pointed picee, hasall to be done

at once, Two men are roquired to carry through this pro-

cess, It is very amusing to watch the dexterous movements
of their hammers, which seem nlways 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 workshops the blades are transferred to
the grinding department, which comprises a number of pro-
cesses; hence one knife generally goes through more than
half & dozen hands before it is ready to be handled or cased.
The grindstones are the same us 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
wore told that the quality of the steel of all knives (at least
of the same forging) 18 exactly the same, and it ix the pro-
cess of grinding that the fate of the blade—its future quality
and value—are determined. Hoence, if 100 penknifo blades
were handed from o forging shop to the grinding depart-
ment, 70 of them may perhaps go through the shilling pro-
cesses, while the remaining 80 may go through superior pro-
cesses, and afterwards be valued at half a crown or ten

each. Many perhaps would be puzzled at this mode
of doing business, and would probably aslc: ““ Why are not the
whole hundred knives, ete., made the value of ten shillings,
for the profit woula then be greater?”’  Thennswar 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 hook
Is very often made lower or higher nccording to its binding
#0 does the value of a piece of cutlery depend in some meas-
ure upon its handle or case, For instance, we were shown
two mzors of the same steel and forging, and were told that
one was s shilling razor and the other half n crown. Now
the cause of the great difference wus simply this: the shilling
razor had only a cow's horn handle, while thut of the other
wos made of Ivory, and, of course, Its blade was better
ground,

The progesses subsequont to the grinding aro stamping of
the name with the words, ““ Cutlers to Her Majesty,” and the
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o Malteso cross, It was granted in 1764, and s valued at

works bears the name and the well known mark,

where there are severnl blades, or uny other kind of cutlery

. : ,' . A ”u"uhupl
forging of almost every Kind of knife, with the exception of |

which is to be opened and shut, the work Is o 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 shut freely.  The
handles are made of elophants’ tusks, pearl, and tortolse shell,
and various kinds of wood, also stag and other homs.  The
former are imported from Africa and India, the African
tusks being the finer and dearer. The tusks and horns are
L eut 1o the sizes of the required handles by machine saws,
and afterwards they go through the more delleate processes
of shaping, boring holes, ete.  Lastly comes the polishing
process,  This s effected by applying the handles to revoly-
ing brushes, made, not of hair, but of lnen staff.  The ma-
terial s cut out in circular pleces of about 4 inches in dinme-
ter, with a round hole in the centor; these pleces (a large
number of them) are laid one on another in a oylindrical
form, and the whole is then slipped on the spindle, the pleces
being tightly held together by two small boands, one on each
side of the spindle. These brushes are worked by machinery,
and the effect of this mode of polishing s beautiful—smooth
and bright; but 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 un Ameri-
can invention, and is now largely used in works wherever
polishing of this kind {8 necessary.

The men employed in this factory are paid according to

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
Messra. Rodgers’ works, for apy 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 wo 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. Penkunives, 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 1,878
blades to correspond with the Christian year, one blade being
ndded to the number at the beginning of ecach year. These
two, together with an enormous giantlike razor, are exhibited
a8 curiosities of cutlery, and indeed they deserve that title,
as they seem to be quite works of art.—English Mechanie,

A Novelty in Sonorous Tubes,

Our esteemed correspondent, Professor A, Ricco, sendsus
the following note from Modena, Italy:

“On blowing into & rubber tube having u spiral inside,
such as is used for exhausting air, a note similar to that of
a flute is heard, which becomes more and more ncute the
harder we blow. The successive harmonics up to the high-
est are thus obtained. By the use of & manometer, it is
found that the necessary pressure of air is proportional to
the square of the number expressing the order of the har-
monie, 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 dinmeter should
not be large, and the length may be from 8 feet 3 inches to
20 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 provent it from kink-
ing or flattening out. This helix nets as w reed.  Not having
such o tube at hand, I succeeded in producing s number of
distinet notes with an ordinary rubber tube; and my friend,
Mr, Geyer, who is a better musicion, Inserted the embouekure
{of a French horn in o rubber tubo o littlo over § feot long,

ineh thick, and having 4 inch aperture, Heo then obtained
o series of clear notes, which may bo expressed by the fol-
| lowing notation. Calling the lowest note produced the first
harmonic (€), and the fundamental (C), we have

(1 el o KB THT A i JSRR ¢
$aswuerl By BBl

' Rate of vibration,

C P K.

Digging Wells Deoper,

In somo districts there is probably no remedy for dry or
empty wells, especially where water s found just upon or
above granite or rock foundation. When the usugl supply
Is exhausted, there is no other recourso but to wait for the in-
(flux of water from heavy falls of raln.  Buch cases, how-
|ever, are exceptional, and in most localitios the simple

corporate mark, the putting on of tho handle, and the pol- | remedy for lack or searcity
; | remed) ity of water s to deepen the wells,
Ishing. The corporate or trade mark (* +) of the firm of | By digging down to water in & time of drouth, & never-fail-

$300,000. Every plece of cutlory manufuctured at theso | venta going to s suflicient depth.

their merit and capability, which plan can well be adopted

Joseph Rodgers & Sons consists of a star with slx polntsand ! ing supply is usually secured—in fact, it is almost impracti-

{cable to obtaln it at any other time, A% an excess of it pre-
The easiest method with

which we are acqualnted for reaching water In o well nlready

The process of putting on handles to table and carving | dug, but dry, says the Porfland Press, I8 to ¥ink a barrel o1
. | knives I very simple; butin the ouse of pen or pocket knives, | hogshoad it entire length at the bottom of the well. This

[ burrel or hogshead should be made of ash or onk, well
| hooped and without heads, and of such diameter as to allow
Lof ita cusy descent Inslde of the bricks or stones of which
the well is made, ‘Ihe 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
'dlulng a well from the begioning. The bottom of & well
| will not be found to be the coldest and most uncomfortable
| place in the workd at this season of the year, and we presume
the entire job can be done with Jess risk und suffering than
is incurred In some moming tramp to a distant stream with
s drove of farm stock. While we recommend and prefer
{his way on socount of its economy and simplicity, and be-
Catse it seonres o present and future supply of water, we
also advise ax i temporary expedient the substitution of the
fron pipes used in the drive well system.  These may be very
readily driven down in & dry well to the necessary depth and
connected with s 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,
st sl e ——
The Sclence of Preaching.,

The Rev. Dr. Swing, editor of the Allance, of Chicago,
says: ““If o 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. This bondage to s text was well ridiculed by the story
of the man who preached against jofty headdresses from the
words: *Top not come down.”

“Inasmuch as the world has become larger and fuller since
the Scriptures were compiled, the clergy should not expect
to find in those records any special advice to milroad men or
steamboat captains, and hence would do religion more ser-
vice by omitting o 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 & 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 sudience 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-Oconn,

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 o scarch for extremely
small needles in o colossal haystack, But M, Toselli thinks
that they can be found-—the springs, not the needles—and
e says it only remuins 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 dificulties of the tubes being carried sway by
storms or ocean currents; but these, as well as those portain-
Ing to the discovery, the indefatigable inventor tells the

French Academy of Sciences he has overcome. We hope
he has,

4 &>

Polsonous Firoworks,

A correspondent, referring to our article under the above
heading stating that a Iady in Bristol, N, H,, died from the
offects of fumos from red fire, doubts whother this was the
causo of hor doath,  But if the red firo used was such an
abgurd composition as nitrate of strontia, black sulphide of
antimony, sulphur, and chlomte of potash, it is evident that
tho arlsing gases must be injurious to health. Many recipes
current in newspapers, scientific books, and even school
books, ure bad, and are evidently copled from some old
obsolete publication, “Properly made red five,” Says our cor:

respondent, ““should contain no sulphur or antimony in any
form whatover, "

—_—

A raTENT his beon taken out in France by M. Béranger for
the cleansing of wool, woolen goods, woolen rags, ote., by
means of sulphate of ammonia with heat; the stuffs t:)be
treated aro submittod for twonty minutes to the action of
sulphato of ammonia and water marking 5° or 6°, then dried
by means of the contrifugal machine and the stove. It is

sald thut the color of the goods, howev dyed, is nover
affected by this treatment, = .
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THE SELDEN COMPOUND PUMP,

A high dogreo of expansion combined with a rogular and
steady velooity of piston hns, we aro informed, boen obtained
by Mr. A. Carr, of this city, by the compounding of liln
Solden pump,  This pump, In itx original form, conslsta of
s stoam and water eylinder, sot in a direst line and con
neoted rigidly by s center pioco, the rod pasing directly
from the steam piston to the water piston, and being rigidly
fastened to both. We give in the annexed engravings a por
speotive view of Fig, 1, and a sectional view of Fig. 2,
showing the machine as compounded

The larger or secondary eylinder, M, of the compound en-
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moving the valve, 8; and by shifting the valve, the exhnust
from the primary engine will pass from 9 through the port,
18, and pipo to the exhnust, R, and the steam from the boller
will go to tho socondary oylinder by tho port, 10, #o that the
socondary eylinder may be operated by the boller steam or
elso by the exhaust steam from the primary eylinder, as oc
casion may reguire,

Pangerous Toyw,
Tho past fow woeks have been o nrvest season for dealors

in toys, candies, and all sorts of trifles, especially thoso in-

tended for Ohristmas gifts to the dear children, Happy the

gine Is provided with a piston, N, the rod of which passcs

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 direct acting 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
t’hc secondary cylinder passes by the pipe, R, to the con-
denser,

family who have not sufféred from the dinbolical schemos of

oovored with an incrustation, probably ncetate of zino, fips
dircoted Tollen's attention to this subject,  He made an an.
alysis of the doll and found that it contained not loss than
0058 per cent of oxide of zine. Bome lme, oxide of Iron,
aud phosphoric neid were detected In the ash. Another dol),
purchased in Brunswick, and especinlly recommended as
“harmless,” gave 67408 per cont of nsh, which consisted of
oxide of zine with traces of lmpurlllvn—-lnml, fron, llme, and
sand.

- —
Ant Intelligence,

Bir John Lubbock has recently delivered a lecture on aats,
which Is repleto with curious and interesting lnformation,

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. 8o much has already been said and written in re-
gard to Paris green that most intelligentand 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 lisble to
suck it or kiss it, as the little ones often do,

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 & box containing food was
stopped by a little mould; then the ants speedily burrowed
intothe mould, and found their way into the box and again

There is another class of articles, which have always been

.In order to arrange this engine so that the secondary en-
gine may be partially or entirely supplied by live steam from
the boller, ay occasion may require, |I|;~ exhaust steam
is led through the ports 9 and 10 in the divided steam chest
R/, and through the D slide valve, B, that Is placed over lhuw'~
ports, and said valve is operated by n handle, 12, or ..n..-f
means. The face, 14, of this valve, 8, i wide enough to
cover the secondary exhaust port, 15, whon the face, 16, of
the valve is over the port, 10, This face is narrow, ;n l’lml
the exbaust steam can pass through the port, 10, at one side |

of such face, 16, and the live steam will puss by the pipe, T, | it.

in at the other side.
The relative widths of these openings can be varled by

| regarded as particularly safe and unobjectionable, but which
] have proven quite as dangerous us many other toys, namely,

THE IMPROVED SELDEN PUMP.—Fig. 2.

those made of india rubber. In a recent number of the
Dewtsche Induatrie Zeitung, in rogard to the use of oxide of
zine 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
Gdattingen, hns, however, found that most of the toys, dolls,
animals, ste,, are still made of rubber with oxide of zine in
A case where o child was taken sick after playing with
an indin rubber doll, and putting it in the mouth frequently,
and where the doll, on being thrown into vinegar, beeame

carried off thefood. Sir John did not find that display of in-

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 seem
capable of discriminating between companions and strangers;
for when s number of each woro intoxicated and placed near
a nest, the sober ants, aftor being very much puzzled at the
unaccountable condition of the inebriates, carried into the
nest their holpless friends and pitehed the strangers into &
dishof water, When, however, somo friends and strangers
were chloroformed to death and lald near a nost, the ants
seemed to appreciate that the deceased were past remedy,
and therefore pitched both frionds and strangors mi-
nately over the edgo of the table, Attompting to verify the




&

: "mh th of Hubor's declaration that, when anta had boen sopa-
rat %gmgonmmd then roturned to their nest, they
Wi ‘and carossed by thelr companions, Sir John
s thero was no sign of recognition when n

MM was returned to the nest, he was never at-

m’ muger being put in was always driven out
or oven killed. As reganis the senses of ants, though Sir

hn bolieves they hear, yet they take no notice of any sound
:::uu mako; and though they undoubtedly see, they can-
not have very keen sight. His experiments do not confirm
the : 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
1o the nest, were returning with companions to the store, in
every case where these ploneer ants were eaptured their com-
* panions wandered about helpless and failed to find their way
to the spot.

- A NORWEGIAN TIMBER CHURCH.

Thero 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
fantastio 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

Seientific mevican.
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in New York is: Fine Bicilian powder, $120 per ton; Vir-
ginin, §06 per ton.  The poorer qualitios soll for from $50 to
$00 por ton,  Various attempts have been made to reduce
the great expense attending the trangportation of the crude
sumace for market by extracting the tannin directly upon the
ground where the material is harvestod, and sending the ex-
tract Into market in a coneentrated 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 tannin into gallio acid, and greatly
impairs its marketable value.
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. Dinmond cutting is the me-
chanical labor which above all others requires that extreme
delicacy of touch and nice perception of form, color, ete.,
which is inborn in the majority of women, but which nearly
all men are compelled to use much practice to scquire,
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 capabilitics.

Twenty-three young women are now successfully working
ot this trade in Roxbury, Mass. and the credit of teaching

roof of the latter forming a most eSS e S R
curious feature—resembliog a large ST NN S e e
bechive. A covered way, about 3 \5\ P A ' U

feet wide, runs all round the church.
It isbelioved 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.

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, gulded 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 discase followed, by
which he was left a complete crip-

" ple fgr life; his only mode of mov-
ing about was on bands and knees,
80 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 renched manhood bright, cheer-
ful, and intelligent. Reading all
the books which he could lay hold
of, he wus 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 Kcho des Vosges, at-
thacted 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 charncter 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 disabilitios were overcome unaided, and this igno- |
rant and crippled lad made himself the light, intellectual and
moral, of his whole district.—Pullic Ledgor. !

A —
Sumac,
Bumac (ealled by botanists rAus coriana), owing to the

Iarge quantity of tannic acid which it contains, is exten

sively employed in dyelog, tanning, In the manufacture of
writing fuks, ete. Thousands of tons of the dried and pow-
dored loaves and stems of this shrub are annually consumed
in the arts. It comes into market in the form of a fine yol-
lowish powder, its chief source being the island of Sicily,
whare It is extensively cultivated. Its present market valuo |

|cept under the above restrictions; and accordingly, when

ANCIENT TIMB CHURCH IN NORWAY.
them is due to Mr. Henry D. Morse. That gentlemun has
hitherto employed trained dinmond cutters from Amsterdam;
und by carefully watching them he became quite an expert
himself. The Amsterdam cutters are nearly all Ismaclites,
and they are exceedingly chary of imparting their know!l
edge to strangers, preferring to teach only their sons or
family relatives, or at best Dutch boys of thelr own selection,
It is their invariable rule to decline to take apprentices ex.

Mr., Morse requested his workmen o teach American boys,
thoy peremptorily refused.  Anticipating this result, he had
sceretly established & 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. Tho Yankeo girls are now cutting and
polishing dinmonds in superior style.

. -—

The Dalry Interests of the United States,

The fourth annual convention of the National Butter and
Egg Associntion was recently beld at Chicago, 1L, and was
vory largely attended.  The President, Mr. George E. Gooehy,
of Chicago, spoke of the benefit which the trade derived
from such meetings, and of the magnitude of the Interest,
ndding that £6,000,000 worth of butter was sent castward
from Chicago during tho past vear. The butter and cheese
produced in this country lust year reached a valuo of
$124,000,000, and the milk sold in addition was 395,000, 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, st thoir meet
ing to be held in Liverpool next July, the competition being

open toall the world. The shipment of butter in vessels
provided with refrigerator rooms, such as nro already used
for conveying beof 1o Europe, was suggested; and the grow-
ing trade in spurious butter under various protentious names
was discussed and condemned,  Many of the members pres-
ent urged that legislation should put & 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 decelved,

-t

The Manufucture of Ammonia Salts from the
Ammonincal Gas Liguor.

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 122. Into it is
passed a current of carbonic acid gas, as long a5 any bicar-
bonate of soda is precipitated. Some
sulphuretted hydrogen is thus ex-
pelled, which had passed over in the
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 sods remaining. The
liquid contains chloride of ammonin
with some undecomposed carbonate
of ammonia, with chloride of sodium
and a little dissolved bicarbonate of
soda. The carbonate of ammonisa is
recovered by distillation, the sal am-
moniac and salt by erystallization
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 agua ammonia, some
of this mother liquor is treated 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 ammonia salt. Equiv-
alent proportions of the salts are
employed, and the solution has a
specific gravity of 13, 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
golution are sulphate of smmonia,
undecomposed carbonate of ammo-
nia and sulphate of soda, with a
truce 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-
booate 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 belng 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 simultancous pro-
duction of soda ash still further increases the profits,. The
separation of the salts which remain in solution is an ensy
matter, owing to their unegual solubility. In the first vu'..
we had common salt and sal ammonine; on concentradng
1o a certaln 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
ammonin and soda erystallize from solution as & double salt
containing two equivalents of water of erystallization. But
on evaporating a solution of these salts to a cortain point,
the anhydrous Glanber salt will separate, and sulphate of
ammonia will remain in solution, The anhydrous Glauber
salt is not pure, and is employed for decomposing a fresh
quantity of carbonate of ammonia. In separsting table salt
and Glauber salts at a bolling heat, care must be taken not to
burn the salts, and on a large scalo stean heat should bo em-
ployed.

- —

A aoon waterproof cemont may be made by mixing glue 5,
rosin 4, red ocher 2 parts, with a hittle water, .
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[Continued from first page.]
wounds of different degroes of the gamut be madoe slmulia-
noously bofore No. 1. These also will be reposted by the
‘othor Instruments, and the samo would be true if, bofore the
first instrumont, any number of difforent sounds wore made,
Now, Jet it be previously understood that all mossages went
to station No. 2 will be uttered in note C for instance, those
to No. 8 in note I, and so on, a diff¢rent note for ench station ;
then, us the sigonls for each message differ In piteh from
those for all the other messages, the operator haw only to fix
hiis sttention upoen the message sounded in the note he has

Jearned to recognize, and he may ignore all the real. In this |

way, the number of despatches which may be sent simulta-
neously is vory targe.  Whore, however, 8 warge number is

forwarded, rondering it the moro difficult for a receiving |

operator to recognize hix particular note, his messago may

be automatical,y received by a resonator provided with a?

bo volatilized through the action of the current, Losa light
was obtained In this caso than with the phosphate of lime,

8. Rilex rendared the pencils warse conductors, diminished
the Hght, and molted and volatilizod without becoming de
composed,

4. Magnesin and borate and phosphate of mngnesin wore
decomposed.  Magnesium in vapor went to the nogative pen
cil, and burned, In contact with the air, with a white flame.

| Magnesia and boracie and phosphoric acids escaped in the

state of smoke,  Tho augmentation of the light was less

Cthan with the Hme salts,

5. Aluminum and silicate of aluminum were decomposed
only witha very strong current and large electrie arch; but
under these oircumstances the decomposition was quite man
ifest, and the aluminum vapor could be seon leaving the neg
ative pole, s from o gas jet, burning with n dull bluish flame

The authors state that, considering that the flame and

membrane which vibrates only when the note with which smoke which necompanied these electro-chemical lights

phone.  Tho vibrations of tho membrane may be made to
oporto o cironlt broaker, which will operato b Morso sounder
or o torographic recording  apparatus, Of conrss wharo
sovern: porsons speak In the vicinity of telephone No. 1,
their ulterances are in a like manner simultancously traus-
witted to all the telephones in the ecircuit. If this verbal

the resonator is fn unison is emitted by tho receiving tvlc-i

:

e
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communication should be used for telegraphic purposes, the
messages would have to be taken down by the seceivers in
short hand.  We understand that Professor Bell has patents
pending for some further improvements in his apparatus,
These we shail notice at some future time.

We are indebted toa correspondent for the sketches whence
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 Jecture 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 milesaway, but Professor
Bell's lecture was plainly heard and applause sent over the
wires by the listeners in Boston. A

Professor Bell was born in Ecinburgh, Scotlund, and came
to this country about six years ago. His father, Professor
A. M. Bell, who became noted a8 the inventor of a method
for teaching denf mutes to speak, and of & universal system
of phonography, is now living In Brantford, Ontario. Pro-
fessor Grabam 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
T can make o deaf mute talk,” the now famous inventor is

reported to have suid, “1 ean make iron talk.” We noad
not add that his promise has been fulfilled.

i

A

Eloctro-Chemical Illumination,

MM. Gauduin and Grammo have recently conducted
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, horate of lime, silicate of lime, pure
precipitated silex, magnesin, borate of magnesia, phos-
p.‘lnﬁc of magnesia, aluminum, and silicate of aluminum, The
proportions were calculated 8o as to obtain 5 per cent of oxide
sfter the baking of the pencils. The latter were submitted
to the action of a current, always in the same direction, fur-
niskied by a Gramme electric machine of sufficient power to
form an eloctric arch of from 04 to 06 inch in length. The
negative penell heing placed below, the following results
were observed :

L Thecomplets decomposition of phosphide of lime. Un-
der the triple influence of electrolytic action, calorific action,
and the reducing notion of the carbon, the reduced calelum
necumulatod on the negative pencll, and burned (in contnct
with the air) with o reddish flame,  The lime and phosphorie
soid produced sbundant smoke, The light obtained, measured
by the photometer, was doublo that yielded by pencils of
gimilar dimensions made from s retort rosidue,

2, COhloride of caletum and borate and silicate of lime were

would prove a great ohstacle to their utilization, they con-
tinued their experiments no further.  They point out, how-
evor, that the introduction of foreign bodiesinto pure carbon
ponells 1s an oxcellont mode of studying the effect of elec:
trioity upon such bodies, which is susceptible of many very
Interesting applieations,
-t
Planing Mill Machinery.

An Important point to bo observed in the care of hearings
for fust running journals is their lubrication. In needs no
argument to demonstrate the necessity that exists for lubri-
cating o 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 be used, as they cannot be trusted for any length of
time, and the result is that the operator pours on just as
much oil—and wisely, too—as if they were of the ordinary
pattern,

The common practice of squirling the oil from u can is
another bud 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 o much and
apply it just so often no matter what the quality may be.
For the journals of hizh speed machinery only the best
lard or sperm oil should be used, and it should always be fed
from an adjustable glass oiler placed on the top of the can in
plain sight. “With this arrangement I have seen,” says
Mr. F. H. Morse, in the Northwestern Lumberman, ** under
my supervision, 24 inch machines with 8 inch journals run
steadily for 10 hours, as n test, with only o teaspoonful of
sperm oil to each journal, and at the end of that time the
gpindles were ns cool as if they had run only balf an hour.
However ineredible this may seem to those who are in the
habit of applying more than that every 15 or 20 minutes, it
is 0 fact, and one which I can readily substantinte. 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 n planing mill to keep the machines under his charge
constantly at work, as no machine was ever known to make
n 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
remaing that, if there is any profit in running a planing mill
ut 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 the
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 4 day that he may work
the balance of the time; for when he stops, his assistants and
tho machine stop, and consequently the profits stop; but his

wages do not, neither does the interest upon the capital in-
vested.  Thero was o 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, nnd[
now it is only with the best management in every particular |

that it can be made to pry even a moderate percentage upon l‘

the investment,
ettt
A Gigantlc Model Dairy,

The food supply of London has long engrossed a
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 yearssinco the design wos
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 landa-
ble efforts were ot first in & 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 bo designated one of the most useful and pros-
perous corporntions now in operation. To give some idea of |
the gigantic nature of the business so successfully developed
by this company, we may stato that they daily supply somo

also decomponed; but the bornclo and ellicle wolds scemed to

5,000 families with milk, which is guaranteed, #o far as
human care and judgment can insure it, to be not only of

it, and hogs with black hoofs fatten

the purest deseription, but obtained from perfoctly bealthy
wources,  Upwards of 25,000 gallons of milk are deslt with
ovory week, bolng the produce of nearly 50 farms in some of
the best of our dadry counties, To carry on this enormons trady
the compuny hinve, In addition to their town promises in 8,
Poterburgh place, Bayswater, o large factory at Swindon
and a dairy at Bourton, where all the surplus milk is con.
vorted into ohioese.  With such admirable sources of supply,
itis not a matter of surprise that the business has rapidly
extonded, and that so successful a commercinl result has
beon achieved. The Aylesbury Dairy Company can take
into their Swindon factory 8,000 gallons of milk daily, which
they hold, ss it were, in reserve.  In the summer time, when s
the fashionable world is secking recreation in garden parties, i
and when strawberries and cream and other suchlike sea-
sonnblo delicacies aro in request, then the company are in o
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
pang—the product from which in 10 hours’ time would be &
lnrge quantity of oream.  The cream is daily sent to London;;
and, after the orders are executed, the surplus s made into
butter, the excellenco of which is such that the demand ex-

| coods the supply.—ZLondon Court Cireular.

Wash for Frult Trees,

At the last meeting of the Farmers’ Olub, a stranger in-
guired how he might remove the scales from the bodies and
branches of his frult trees,

The chairman stated that W. 8. Carpenter nsed to put a
pound of erude potash in two gallons of water, and after the
potush is dissolved, dip o large swab in it and apply the | |
liquid to the trees, which will Kkill the embryo insect inthe |
scales.

Mr. Whitman said: That is a 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 witha swab. I have tried tobacco,
soap, aud carbolic soap, which are very expensive. Now 1
procure the Washington sonp, 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 o pail of hot water. After it
has stood a day or two the liquid will appear like mucilage,
which isapplied 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. Ipro-
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 Journa
of the Chemical Socicty, we select a few which appear worth
wider notice. In proportion to their weight, the st
quantity of carbonic acid is given off by birds—mamm
come next—and worms, amphibia, fishes, and snails form
another group in which the excretion of carbonic cid 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
more than old ones. 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.

——t >

Produce Exported In One Day.
Some idea of the vast amount of produce going from thix
country may be formed from the following statement: Po
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, 8,827 packages; fresh beef, 90 tons, 1488
quarters; sheep, 885; miscellaneous: 3,500 ploces 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 pegsa day. His best fo

A correspondent writes to point out that, in our
article entitled ** Absence of White Color in Animals,
Darwin is quoted as to the effect of a polsonous pl
pigs in Virginia, with the comment of glo that |
is no proof that the black pigs eat the roo ) e
white pigs; but, in fact, the white pigs are deficlent
and smell, and not able to discriminate as to poison
ete.  Our correspondent does not know what plant ha
offects on pigs in Virginin, but tl ot i 4
which may be the one referred 0 {
enlled paint root, and the root is a small
top are used ns a dye by the Indians.

white hoofs become lame and the hoof
has three black hoofs and .
full off, o

-



of magic inks. Of course, the operation of flowing with

\

duatric Z in discussing tho subject, claims that postal
card should posscss the following properties: 1. The

ing must, of course, bo invisible at first, 2. It must bo
of such a nature s to bo rendered visible quickly and easily
by means in the possession of overy one at all times, 3.
There should not bo several kinds of this ink in market, one
of which is developed by light, another by heat, a third
by common salt solution, etc., 8o that, on receiving & blank
‘card, the receiver would be at a loss to know how to de-
‘velop it. This writer then goes on to recommend the uso
of a solution of nitrate or chloride of cobalt, mixed with a
Tittle sugar or gum to make it flow easily from the pen. Such
writing is made visiblo by moderate heat, even a burning
match being sullicient.  Dr. Bittger, in a note to this article,
recommends the use of ferroeynnide 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, lotters.

Dr. Bottger is an exceedingly ingenions chemist, and moot |
of his suggestions nre very practical, but we beg to differ |
with him this time.  Very few pergons, except chemists, moy
be supposed to haye solutions of either blue or green vitriol
always at hand; and even a chemist, unless notified to this
effect beforchand, 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 hlack ink an ambiguous or nonsensical sentence
eophhhg the name of the developer to be employed.  For
‘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 perfeotly dry, the card is flowed with a
solution of iodine 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

| any othor wo know of, to test an author's powers of diserimination. Wo

| knowledgo and experfence.,

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 jodine. |
Another method, more curions 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.

Antidote for Oldlum 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 n
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

:

oldium.
NEW BOOKS AND PUBLICATIONS.
Tue or Maonrxe Desiox, An Introduction to |

the Principles which Determine the Amn;hcuwnt and |
Proportions of the Purts of Machines, etc. By B. Caw- |
thorne Unwin, Professor of Mechanical Engineering at
the Royal Indian College of Civil Enﬂnu-rs. Price 34,
6d. cents gold). London, England: Longmans,
Green & Co,, Paternoster row.

The designing of machinery has hitherto been principally- left to the
drafismen, and no sttempt bas been made until recently to reduceo thelr
different practices and methods Lo & setones § nod although 1t might bo casy
to form & collection of rules deduced from aotual practice, no principles
could be lald down on the suthority of such empirieal formule, To syste.
motize tho whole subject, and thus to simplify the practioe and render it
onxy of sequisition by students, is the author's object, and he has suoceodod
10 completing a work of the highest 1) The chapters on materials
and strength of waterials, on riveted jolnts, and on shafting. are espocially
10 be noticed for thelr terse and clear explanations; and throughout the
book the mathemationl expressions used neod not deter any careful and
palnstaking stodent by thelr depth and abstruseness. The author hias
evidently put latothis volume an amount of practical knowledge which
must have taken many years Lo aoquire.

Tue Mionoscormr, A Manual of Microscopy. By J. I
Wythe, M.D. Third Edition, Illustrated. Price §4.50,
Philadelphin, Pa.: Lindsay & Blakiston, Publishers.
New York city: D. Van Nostrand, 27 Warren street,

Professor Wythe offers a practically new work, sinco he has retalned
Bothing but the name and porbops the general design of his carllor eleo-
Uons. The prosent book is In all respects creditable both Lo the sathor and
the publishers | and we an cordially commend It to stadents of mioro.
Mopy. It abounds in olear, practical suggestions | its descriptions of mi-
oroscople objeots and their mode of prepamntion wre exceedingly lucld;
- an sbund of sdmirable (llustrations s provided. Heginuing
8 desoription of the various forms of microsoupe, the author explains
the . hanloal ar ts. ote , including the mwicro.

peetroscope snd the practice of micro-photogmphy | chapters oa the use of |

2

£

| wtate that
| Uguor to or near the bolllng polnt; snd that it s

| dient,

- Scientific Qmevican. .

the Instrument and how to propare objoeots follow, and then the sevoral ap- I

plications of tho instr 1, a8 8 of Invostig in tho various

selenoos, are soparstely and fully considored.

Tuw Live Hisronry or Our Praxer, By William D. Gun-
ning. Hlustrated by Mary Gunning.” Chicago, TlL.: W,
B. ﬁcen. Cooke & Co.

dnblo work on o

bioct whioh is Inted, bottor thun

A popular and r

onn give Mr, Guaning orodit for presenting hix viows In o new way, and can
honrtily 4 the progrossivo In which ho leads tho reader
from tho slinpler ta tho )l bjects. all tho book -hnn &
timely value, becatso many recont dlscoverios - notably thoso of Professor
Marsh and the deep sea expeditions—are oxplained In popular form, and
are brought Into thelr proper connection with the history of the world.

A Pracricarn Trearise ox Hear. By Thomas Box. Price
$5. New York city: E. & F. N, SBpon, 446 Broome st.

The second edition of an oxcellont standard work. It takes sccount of
all tho reoent advances in the selence, embodies n largo number of the
tabloa which enter into the dully practice of moechanical engineers, and, in
brief, ia o handbook, » thorough knowledgo of the contonta of which
would bo invaluablo ta any one in a mechanioal profession. Wo can ooim-
mend It to the many correspondents who froquently sak us what books
young engineers should study.

Cerestian Dyxayics, By James W, Hanna.  Price 80 eta,

Tho author, who says ho know nothing about satronomy s yoar ago, now
undertakes to upset the scloncoe by afirming the non-revolution of planots
nbout the sun,

Frees 1y Tuearens, By Eyre M. Shaw, R.E., Chief of
the London Fire Brigade, Price 50 cents, New York
city: E. & F. N. Spon, 446 Broome strect,

A very sensiblo treatiso on an important subject, by & writer of great

On page 350, volume XX V1, we described and Illustratod Mr. C, Balllarge's
new system of mensumtion. We are In rocolpt of o * Koy to Dalllarge's |
Ster etrical Tabl " rol to the samo subject, Published by C,
Darveau, 82 Mountain Hill, Quebee, Cannda.

* Cleaning and Scauring " Ia the title of a handy little book of roelpos for
Inundresses and others. Published by E, & F. N. ¥pon, 0 Broomeatroot,
Now York city. Price 20 conts.

DECISIONS OF THE COURTS.

Supreme Court of the Unlted States.
LEATHER PATENT,~NATILAN C. NUSSELL, AFPELLANT, tv. SAMUKL
DODGE, SR, AND SAMUKL DODGH, IR,
(Appoal from the Ciroult Court of the Onited States for the Northern
District of New York.—Declded Oetobor Torm, 15705.)

Where a useful result s produced In any art, manufacture, or composis
tion of matter, by the use of certain meanx for which the Inventor or dis«
coverer obtains a patent, the means described must be the cssentinl and
absolutely necessary means, and not mere adjuncts, which may be used or

abandoned at pleasure,
‘Where s reissued patent “ligtmmd upon a surrender of the original, for
its alleged defective or insufficient specification, such specification cannot
be substantially c! in the relssued patent, elther by the addition of
or the omission of imp particulars, so as to enlarge the
scope of the invention as originally claimed, A defective specification can
be rendered more definite cuﬂ.’un #0 84 Lo ombrace the clalm ¢,
the claim can be so modified as to oonuﬁmd with the specification: but,
excopt under lal circumstances, this is the extent to which the oporas

new

| fore the court whether the

O | header could o

tion of the o | patent can be eluuuictl by the rolssue,
Where the patent was for a process of treating bark-tanned lamb or sheep |

201

1 where the
occording o thess provislons a relasuo could only be hac

nrlAlnnl ul{'nl was Ilm;ln‘nllvc or Invalld, by reason of & &nfgﬂvo (2:‘:::
suflicient description or specification, or where the claim o ”lrhd
oxcoodod his right, and then only In case the error cm.nmll b i
from the canses stated, And as a relssue could only be gran s o
same [nvention embraced by the mlg'lnulrb-nl. the specification &m o
bo substantially changod, efther by the addition of new matter or the om
slon of important particuiars, so ax to enlarge the scope of the Invention as
arfginally elaimed, A defective wpecifieation conld be rendered m’mo
definite and cortaln so as to embrace the claim made, or the claim conld bo
#0 modifed as to correspond with the npocification; but except undor spe-
clil elreamutances, soeh o ocetrred In the cane of Lockwood & Morey (R
Wall,, 280), where the Inventor was Induced to lmit his elafm by the mis-
tako of the Commixslaner of Patents, this was the extent to which the op-
eration of the orlginal patent conld be chu:fm‘l by the relssue. The object
of the Iaw wan Lo .-n.hl':...umm to remedy necldental mistakes, and the
law was perverted when any other end was secured by the relssoe,

Jud by that law, and the provisions of the act of 1570 on this subject
aro substantially the same, there can be no doubt of the Invalidity of the ro-
sauo. Tho original patent wis not inoperative nor Invalld from any ¢efec-
tivo or Insufclont wpeeifieation. The description given of the process
elndmed was, as stated by the patentee, fnll, cloar, and exact, and the clalm
covored tho wpecification—the one corresponded with the other,
ahnngo made in the old specification by eliminating the necessity of using
tho fat Hquor in o heated condition, nnd making in the new specification
fta (o In that condition o mere matter of convenlence, and the Insertion
of an independent clatm for tho use of fatliquor in the treatment of leather

nerally, operated to on the character and of the Invention,
ﬁm evident object of the patenteo In xeeking a relssue was not to correct
any defects in specification or claim, but to ¢ ¢ both, and thus obtain,
In fact, & patent for ‘n different Invention. This result the Jaw, as we have
seon, does not permit,

The cltclulnnt:f the Commisaloner in granting the relesue fs, it fa true,
"o fnlr cfmclnl.clve an to preclude in lh:mmwne nt ,ul‘el for ""mwnnu t any
Inquiry Into its corroctiiess ol rlves.

Iu‘}m;’cnno. within the limits of his nnthnﬂly. Ix not open to collaternl fm-
peachiment, Bat that anthority being limited to o rolasue for the same in.
vontion s that embraced In the original ’Fa(cnt, o relssue for anything
more In necessardly inoperative and void, To determine the identity of the
Invention tho two patonts may be com;nod. Thus compared, the relssue
hore appears on It face to be for a different Inventlon, and the Commis-
slonor, therefore, exceeded his authority In hnn'lnslx. (Seymour rz. O
barne, 11 Wall., 544; Wicka re, Stovens, 2 Wood's C, C. , 312.)
In the case of Kieln te, Russell (19 Wall,, 463), the ques was not be.
refssued t was [nvalid 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 pmnm«l. sald this court, until the contrary was made to l%
that the Commissioner did his duty correctly In granting the reissue. i
Wi nuhacfﬁmnuy sl of the ehamcter of the fimt elaim, so far as it cont‘:
th

flcts with the construction here given, does not meat our approval after
oxtendod Ideration the subjeot has since received,

But ing that the rel is not void for the reasons stated, the
patent in still invalid for want of novelty in the al invention. The
uso of'fnl llquo; in the treatment ofl ba u;u‘;l'm: le.':d m‘m T:::lh
manufacturers for many years previous o nven! =

¥V{| by numerous witnesses, It would subserve no

mony to this effect is gl
usofnl purpose to state this testimony. 1t ix set forth with ample fullness
In lbeg;lmonof:mdnnltcoun. t Is suficlent for us to say that it is
ontirely satisfactory to our minds.

Tho decree is atlirmed,

United States Clroult Court—District of Connecticut,

BOLT PATENT.~WILLIAM J, CLARK 5. THE KENNEDY MANUFPACTURING
COMPANY AND EDWIN IILLS,

In Equity.—~Before SHIPMAN, J.—~Decided January 1, 1577.)

The invention described In the original patent to Wm, J. Clark, Febru-
Ary 2, 1864, consists in the manner in which he spplied lateral compression
to the manufacture of an angular neck, and in the manner in which he per-
mitted the shaping mochanism to become anvil
te to form & head upon the bolt,
ver that round fron would form an
neck, and that apsot would form a bead, and that both opers
would form a bolt; but he did Invent what was before anknown—the me-
hitrc 2o an

He did not

skin by means of u compound, in which heated fat lquor was an
i and a in the or)

tion by elimi-

by which ng
. fsm could

ent, cluyevumuh
ting the t ondition. mak- | . The thing invented and ted was not any mode r com-
&ﬁmmimw?h “J:.‘:,,“J:..;,,‘f.?m‘:"j,mm th upsetting; but It was the em nt of specified means, or
. sud by Inserting an t clalm for the use of fat lquor quuhdmb,fwthg«w ment ‘.w
aho:h ldm .thehe S “““m(wfhmywb&mu:um S X s
um‘!‘:‘ were held to be #0 enlarged as to constitute a The c1 Sor thi pe of forming the sngu) md- 2

The action of the Commissioner of Patents in granting a_reissae within |
Ihallmlho(hh‘nthodk{obnotopmm il I impeach but his |
authority being lmited to a relssue for the same invention, the two pat-

ents may be compared to determine the identity of the invention. If the |
relmued patent, when thus compared, appears on its face to be for a differ- |
ent invention, it is vold, the Commissi having ded his authority |

in fssuing ft. {
qullhm.mo'mn e, Russell, reported in the 19th of Wallace, stated and |

Mr. Justice Fleld delivered the opinion of the court:

i for an slleged mew and uacrul mprorement fa the prepacasion. of |
ant for an naw a im t :
leather, with a prayer that the defend be d d to for and |
p-ylni:lmlhea!mmdpmﬂlndaimdb them from making, L and |

the Improvement, and be from further infringement. The |
patent , 1870, and was issned upon a surrender and
cancellation of & previous patent

1500 the Allogation that. fhe oels ‘g.uub’m‘ Peoretne ma
upon the cgation L was Inoperative n-
valid b';-orrmn of an insutlicient and defective ificati pcol thel :

| ment. The valldity of the relssued patent Is assalled on the m:‘x}d that it |

describes a different Invention from that claimed in the
and for want of novelty in the invention. Other grounds of invalidity are |
nho-u‘ud,bntlnlhc'kvnukeolxheaumryvmno(n-qulnmo-;

sideration, :
In the schedule accompanying the paten 1 descri of the !
alleged invention and comn{udng a mp‘ uft'(lf:'h-n’ & ":k:n lai

tent, |

'thol.ngnhrneck by dies which will swage, and
| setting, are combined,

the dies described In the # or their equivalents.
"n:e ent covers dies constructed with the round and square na
of sim

o) tes; and it is not Infringed by the nse of dies, the square portion of
which is of greaterarca than the round, the and
are
The claim in the reissned patent does not include any machine for mak-

bolts from round iron, in which machine the two jons of forming
the besd by up-

Claims should be s0 construed, if possible, as to embrace the § tion
actaally made and described. —
Chax. E, Mitchell and Benj, F. Thurston for plaintiff,
Aoe. B. Ingersoll for defendants.)

United States Circuit Court—District of Massachus-
setis,
WATER WHEEL PATENT.—THE SWADS TURBINE AND MANUPACTURING
COMPANY Pf. JAMES E. LADD.
[In oquity.—Before Suxrizy, J. :—Decided Janwary 2, 1557.)
Claims which would be void as being functional should be so constred
as to emb the described means for effecting the resuls,

ant declares that he has * luvented 8 new aod useful Lmprovement n the
reparation of leather; ** that “ the invention consists in & novel prepars-
fon of what is known as bark-tanned lamb or sheep skin,™ by -ﬂfcﬁ'u..-
article Is rendered soft and free, and uhrml n other uses, for the
manufacture of what ar termed “ dog-skin u\mc--‘ and that ** the prin.
cipal feature of the (nvention consists in the employment of what is known
am tanners and othors as * lnl-llquaﬁ' which s ordinarily oblalned by
OOt ngclm skin after tanning in oiL," but which may be produced by
the cut nq of oll with a suitable alkall. The schedule then proceeds to
n troating the leather with fat liquor * it Is desirolde 1o heat the
rrred (0 use the sama
In connection with other Ingroedients,™ such as soda, common salt, and soap
In wpecified quantities for ench ten gallous of the heated liguor; and that
“ 1o effect the treatment ™ the skin should be wall dipped (n or saturated
with the fat liquor or compound, of which fat liquor s the base,  The
schodule closes by a declamtion that what the patentee elalmed and desired
10 bo secured by lotters patent was;
1. The rI’nphnymrnlnl fatliquor in the t ot of leather, substantially
2. The process, substantially as hereln deseribed, of treating bark-tanned
lamb or sheep skin by means of a compound composed and appliod os
sentially as specifiod
It Is clear from this statemoent that the patent Is for the use of fat lquor
In any condition, hot or cold, in the treatment of leather, and for & process
of (mllm\' bark-tanned lamb or sheep skin by means of a compound (n
which fat llquor Is the principal Ingredient. The state of the liquor Is not
mamtioned ss essent al 1o the treatment, or to aceomplish any of the resalts
ponght, I8 is omly stated we o thing to be destesd that the lignor should be
heated, and that [t wonld |-{mrm:u. that other Ingredients were mixel
withi the heated Hguor o make the compound mentloned,  In other words
the specifiention doclares that by heating the Hgnor the effect desired will
be more readily produced— that fs. mare speedily or with less trouble and
not that the beating is 1o any respoot sssontial to the treatment,
wseful result I produced in any art, manafacture, or componition
by the use’of cortaln means for which the Inventor or discoverer

| an spocified,

8 palent, I is, & Jostly obwerved by the peesid) ustioe of the
cireult conrt, o plaln for srgument that the means deserd must be the
essential and absolutely necossary means, and not mere adjuncts which

may be nsed or abandoned at pleasure

The origlual patent was less extensive In fts olaim than the relssne, That
patent wis for a procoss of treating hark-tanned lamb or shoep skin hy
means of & componnd, In which heated fat iguor was an n-mlnll Ingres
The specification was expliclt in this particular, and left no doult
on the subject.  The relssued patent covers the use of the fat lquor In any
condition, hot or cold, and when used alons or In & compound with other
Ingredients, and thus has & more extended opemtion, bringing under It
manufactures not originally contomplated by the patentes, Is such u re.
Lssue valld?

The statote of 183 (2 Statutes at Large, 180, ander which the relssue was
gran nl.)m‘nhllﬂ that whenever any patent was Inoperative or fuvalld by
roason of a defective or Insufliclent c‘mﬂpllun or specification, or by rea-
son of the patentes clalming as hisown invention mom than he had & right
to clalm ax new, If the error arose from Inad vertonce, acoldont, or mistake,
and without any frandulent or deceptive Intention, It should be lawful {rt'
the Commisaloner, upon the mmm‘n of such patent and the payment of
a preseribod duty, to canso a now patent to be tasued to the tiventor for the

s invention, for the rsldue of the perfod then unedpired, ln sccord
iflcation, b !

ance with the correeled description and spec

When changes of form involve functional ferences, S Dew
better resalts, they are patentable, P -

The claims in a relastied patent are to be construed 50 as not to embmece
any Invention broader in its than the Invention described, or sub-
stantlally suzgested or indicated in the original,

ABSTRACT FRON THE OPINION OF THE COURT,
Suxrrgy, J.:

The relssued patent No, 28314, dated November 19, 1872, has its first,
socond, thind, and 81th claims so worded as in thelr broad and litera! con.
struction, without any Nmitation to the invention described in the & .
eations of the original and the reissued patent, to clatm 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 watee
stmaltanecously in one wheel, whereby the effective area of discharge s fn-
cressed without increasing the diameter of the wheel *  This fs the exact
language of the fifth clalm, which would be vold as a claim merely fune-

{ Hooal, unless this clalm be construed as must also the first, second, sl

ihird clalms, as Including the described means of effecting the result,
To uphold these clalios they must not only be construed in connection
:m. the .\:‘-mru-d mbr-no’ln :bo relssue, bat »0 comstrued as not to em-
race any Invention broader (o its scope than the fuvention described, ¢
substantlally su ted or Indicated, in the original, llo-rwrrnaﬂofh;
and original the Invention of Swaln was (and of {ts origiuality and merit as
an advance in the state of the art at the date of Swain's Ln\nunn the
court does not entertain any doubdt), nevertholess, its great merit and ik
Ity will not )u-m{ such broad claims in a retssue as shall effectually in-
torpose & barrier In the path of subsequent Inventors, and arvest the pro-
grems of fuvention, The broad lan, of these clalma, liberally con-
strued, oliminates from the combination in the rvissuo the downwand and
Inwand curvature of the crown which forms an omential fanctional ole
mont of the combination in the oricinal, Soch & literal construction of
these clalms, with the scope contended for by the complainants, wonld
render the relssue vold, sccording to the o In Wells ve. G, and
mn{ other cases deckded by the Supreme Court of the United States, in-
cluding Seymour e, Osborne. In this connection the coart can only re-
peat the lan of the opinion in Porsyth e m 1 Holmes),

The court will look beyond the mere form of leechhld.lt
Imned patent into the specifications n both the orlginal and reissned pat.
onts: and, even If on the face of the relssnod t 1t does not embirsce
anything not describeod or ted {n the nevertholess the court
will ascortain whether there Is any sub tive Invention ad te to sy
lmn a elaim ingenlously worded, not so much for the parpose dt-ult

ng what the patenteo really Invented as of gras within eruis
Imnu- c-ln;ldv&r.)m not nllhln;’h knowledge or mh.l::acdn of m
o, mod for 1 reason, not Inadvertence or
the claims of the riginal patent g g

iiving to these clalms comstruction whic!
word crown in the first (hree clalms will refer I:l::b-c“ Wﬂ. N
nation such & crown as bs described in the origina) ln‘nma
in the drawings of the original and the relssue, the &fth claim w
Hmited In its 10 water wheels such elements ss we
Tnrblne whesl deecriund in thotmms e
urhine whee n the specifications and M-md
patent,  Glving (his construction to the ~lalms,
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NEW HOUSEHOLD INVENTIONS,
IMPROVED COAL SCUYTLE,
William Richants, Woodhull, Tl —This conslsts of a scoop of body of

wdwh a base plece or hoop, the object belng to
Wlﬂﬂt-&hwhuﬂym
: IMPROVED (RONING TANLE
wnayu.wamuo.—mmuwhnm
* that it may be attached to & table, and may be supported at any desired
mwhw-mmm.mm.mwwu 1t {8 pro-
Mwﬂlwﬂlahdfalm-dm
IMPROVED DISH WARMER.

Nathan Olark, New York clty,~In using this device, an fron plate s
warmed to the desired tompersture by belug placed upon the stove, and Is
then inserted In a painted woadeon holder,  The dish to be kept warm Is
M“LﬂthMMmmub&.

IMPROVED TEA KETTLE

Leonard A, White and George W. Lewin, North Dighton, Mass., assign-
ors 10 thempelvos and Joseph B, Wamner, of ssme place.—This Invention
consists of a Iaterally slidicg and gaided lid, secared in closed position by
» speing cateh of ts handle to s luz of the kettle; and it consists, further,
of fattoned off parts oe seats of the bottom, body, and spout of the kettle,
to suppor. the same in inclined position. The last mentioned devico stead-
fen the kettle, and facilitates the pouring of the contents, dispensing with
the annoying lateral motion or osclilation of the kettlo cansed by the plv-
oted bhandle.

IMPROVED CARPET SWEEPER.

MLW.MMO«%@!W.Bdgcmb.Hm.M~Mm
slszs in = combination of Jevers with the driving wheels of the sweeper by
means of which the said wheels are thrown info contact with an intermedi-
ate friction rolier attachoed to the rotating brosh when 3 downwan] press-
mre is exerted om the said driving whoels. The advantages claimed are |
that the device is nolse ess In fts operation and the s lc ad} t of
the driving wheels msurcs a positive moticn of the brush,

IMPROVED COMPOUND VALVE FOR WASH BASINS, ETC.

Francis E. Eernochan, Pittafield, Mass.—The object of this Invention is
to prevent sewer gas from escaping into the house through the dischange |
pipes of wash basins, bath tubs, watercloset basine, ete, 1t consfsts In the
combination of two or more valves, fastened side by side upon a common
support and opersted by a single shaft, stom, or lever, the latter being
made to pass through all the valves and open or closo all of them al once
by a part or whole rovolution.

b
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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 snother who has a device |
or key similarly constructed and arranged, by means of which the message
can be promptly read and und d, or copled, but t be possibly
understood by any other person not provided with the key, and this in-
vention consists in an a'phabet, the different letters of which are printed,
engraved, or marked upon strips of metal, paper, ote., that are interchange.
able, and can be transposed, one for the other, the strips Laving o perfora.
tion for each lotter, through which a dot, puncture, or mark can bo placed
upcn paper or other sultable material to fndicate a special letter or symbol,
according to the position that It occuples in the message. The Inventor
states that the apparatus measures about | by 13 inches by ¢y Inch thick, Is
made of metal, and can bo sold for 5 cents, and that the use of it can bo
learnt in s fow minutes,

IMPROVED POCKET ENIFE.

Willlam K. Rightor, Holena, Ark,—This design unites ina single knife
case, tognther with the usual cutting blades, a detachable whetstone for
shiarpening the latter, and also . saw blade, having a right angular side
maping surface. The handle of the knife casily carries In one of Its sldo
ploces the indopend hetatone, | d of the bone, ivory, or other plece
nmially securod fixedly thereln, and this stono can be quickly used by turn-
ing back the saw blade, with Ita rear flange, and thus aliowlng the stone to
be lid oat from its supporting seat, and used Independently of the handl

IMPROVED PARALLEL RULER,

Eugens J. Towne, North Dana, Mass., assignor to himself and J, W,
Goodman, of same place.—This is an improvad T-squaro that combines the
adrantsz: of & common and bivel square with a parallel ruler admitting
paraliel shading at any position of the blade in a canvenlent manner,
There is aleo an adjostable blade, sliding by its head in & recossed gulde-
piece, attached to the drawing board. The guide plece carries I end
brackets a Jongitudinal screw shaft that is operated by a thumb rest,
ratehet, and pawl, and an adjustable stop device, so 85 to move tho blade
by a split Jocking nut st equal distances for parallel ruling.

IMPROVED EXTENSIBLE BHAWL STRAP BAR,

Lyon Lewine, Brooklyn, N, Y.—This consists in n shawl strap bar wo
constructed as Lo be capabls of and tion to enable it to
be ndjusted to correspond fn length with the length of the packege to
which it Is 10 be applied. 1t Is formed by the combination of the middle
part, having T-grooves upon {ts lower side, and provided with the slop plos
with end parts rabbeted upon their side edges, and provided with the longi-
tadinal grooves,

IMPROVED HAME FASTENER.

Jolin €. Moore, Chileago, 111, assignor (o himself and James A, Do

, T, . Doran,

of e place, ~This nvention conssts of a stoup attached by a long loop

b0 ame hame seetion, and passed (hrough o staple of the other hamo wsec-

:u:;::: :vu;d:yun c;oumule and trothed cam and lover, It is locked
Y & Jlok running in the 1oop, and

oo, ety G Jong 1oop, and retalned by a spring In

IMYROVED AD\'BII‘X:IHIN(I DEVICE,

Willism A, Brice, London, Eogland.—The o Y
provido s mode of exhibiting ..‘.r:i... | M‘T‘ i (ilu:"l’uv‘:’rr :lr:" d|:n::
plog of one or mare colns In an Apertare provided for the sume, while st
he samne time the oilns, sftor effooting thelr work, drop fute the til) or
cash box placed undernvath for thelr reception. The device was described
and tlustrated ot p. 194, vol, 0,

IMPROVED GRAIN DRYER
s M:A.dmomu. Gastumale.~By means of & machine, which
describod Ulastrated on p, 82, vol, 85, the gmin or coffes s oon
stantly agitated wiile it 1o subjectid to the Influence of hot alr, which
meates the entlre eylinder, the sald Py belng Med v;:lut |
alr by soy of the ordiuary well known means, i

IMPHOVED QUILTING yHAME,
Frances M. Tovsley, Lincoln, Neb, -
u-pa-s::; t:ﬂ;; made of hinged plec
locking eyes, and comnected &t the cormers by flanged me
seats and fastening thamb screws. By lossening the Lﬂ::.t":‘ l:‘n::l!::'l
maile the frame and quilt may be folded: by detac hing the ralle and bomen
ing all the books the cullre frame may be folded up.

domé

per-
q

Tlde connists of quilting frame

o thast are stiffoned at the Joluts by

Scientific American,

[MARCH 31, 1877.
— ——————————————
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IMPROVED SO FASTENEI.

Willlam . Brown, Now York olty,~This rolates to shoo fastoners do-
slgned to tako the plnee of the ordinary hickle or Incing; and It conaluta
of & hasp attached to the Nup of & sliow, and & doublo spring cateh or bolt
attached to the side of the shoo for engaging the hasp,

IMPROVED SOAF COMPOSITION.

John W. Bartlett, Moline, TIL., assignor 1o himself and M. Witherell, of
sattie place.—This Is & machine soap, formed of raln water, pulverized lime,
, carbonate of potash, ehloride of lime, concentrated lye, golden
machine ofl, cottot soed ofl, land oll, and melted land,

IMPROYED STHRAINER CUP,

Jacob W. Qberholtzor, Hiawatha, Kan,—~This Is an improved stralner
cup, by which the pationts may drink without rising thele heads and spill-
Ing the contents, and by which toast water, beof tea, and other flulds may
bo strained before passing to the cup, without requiring an extes stealnng
cloth for this purposo.  The lnvention conalsts of a cup with small dis-
charge spout atono end, and a detachablo straluer seotion at the other
end.

IMPROVED AUTOMATIO RELIEF VALVE FOR CASKS

Addison Smith, New York elty. —~This Is an Improved valve designed os-
pecially for casks contalning beer and other fermenting liquids, but which
may be used for other purposcs. It 1s #o constructed as to open and allow
the inclosed gas to escape whon (he outwand pressare rises abovo a certaln
point. Tt is easily adjusted to reslst any desired p before opening.

IMPROVED FIRE ESCAFE.

Jules A. Tixier, Brooklyn, N. Y.—This device consists of a frame which
i firmly fitted In thoe window, and the upper part of which projects out-
ward. Insald upper part are cylinders, around which the two lowering
ropes pass, Each rope carries a chalr, and makes two or three turms
around one of the eylinders, Both of the cylinders are ncted upon by
springs, #o the topes may be lowered with their Joad quite slowly.

IMPROVED OIGAR BOX AND CIGAR BOX CATCH.

Ferdinand Hasselbach and Ernst Hasselbach, Brooklyn, N. Y.—The first
Invention relates to such an improvement in cigar boxes with hinged front
sections that the lateral sides are retalned rigidly in position when the
clgars are packed and prossed Into the boxes. The box has a hinged front
part, which s 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 sproading 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 clgsr 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, Towa,—This invention consists in a faucetin
which the plug, and cylinder which contains it, are provided with an aper-
ture for admitting alr to a tube that runs lengthwise through the fancet to
its inmer end. A cheok valve is there provided which admits air to the
cask when the fancet is opened, but prevents the exit of beer through the
alr pipe. The invention also consists in placing the ping of the fancet be-
Jow its main body, so that, in driving the faucet into a cask, it will not be-
come battered, 8o as to Jeak.
IMPROYED SCHOOL SEAT.

James Page Clair, Philadclphia, Pa.—In this invention a lateral stud on
the side of the short arm of the seat support works in a curved slot of the
standard between rubber spring buffers at each end to relieve the shocks,
snd render the seat nolseloss. The stud hooks around the wall of the alot
to support the pivol,

IMPROVED BOB SLED,

Alfred L. Needham and Edward Z. Needham, Farmington, Minn.—This
bob sled fs 8o constructed that it will readily adjust itself to any position
required by the inequalities of the path, without undue strain upon any of
{ts parts,
IMPROVED FARE REGISTER.

Willlam Stokes, Now York clty.—This is s device for Indicating fares
recelved on street cars,  Each fare Is indicated by a stationary hand on a
revolving dial, togother with the sound of a bell provided for such purpose,
#0 that each passenger may have a check on the conductor,
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NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS,

IMPROVED WATER CLOSET.

Michael J. McEwan, New York clty,—This consists in the arrangement
of n sliding valve at the bottom of a closot-bowl, for dropping the contents
of the bow! Into the trap, and for preventing the rising of efflavia from the
trap or sewer below,

IMPROVED WATER CLOSET.

George R, Kulin, Brooklyn, N, Y.—Directly abovo the bowl s arranged
o supplemontary 1id, which Is preferably made cf two semlsoctions, that
overlap at thelr mooting edges, and aro lined with rabber to form a hor-
motically sealing Jolnt, The Hng lover mechaninm s provided with
welghts or springs, that serve to elose the d sections antomaMeally ax soon
as the pressunc on tho seat or treadlo fn releancd,  In this way oapape of
bad odors s preventod,

IMPROVED CHIMNEY DAMPER.

Thomas Speed, Loulsville, Ky, —~This {8 an Improved damper for the
throat of a chimney at the top of a grate front, to cnable the sald throat to
bo nearly closed after the fire {s fully kindled to provent the warm ale from
the room from passing off up the chimney,

IMPROVED APPARATUS FOR VENTILATING DRAIN PFIFES, BTC,

Edward G, Banner, London, England.—This fnvention has for its object
to prevent the passago of sewnge gas into dwellings from soll pipes, drmios,
cosrpools, or sewers,  For this purpose a trap is placed at the lower end of
the woil pipe, which Iatter {s carmied np to the top of the house, and thers
left open to form an Inlet for freah ale; and to the soll pipe, Just above the
trap above mentioned, n ventilating pipe (which may bo of smallor dinmos
ter than the sofl plpo) Is connected, which ix also carrled up to the top of
the house, and Yas upon it a vontflating cowl, xo conatructed that tho pass.
age of a wind through (L aliall produes at all times a continuous curtont of
alr from the fnlet throngh the sol) pipe and out at the cowl; or, by a slight
modification, the direction of the current of alr In the soll plpo may B re-
versed by placing the vontilating cowl upon the top of the soll pipe ttself,
and providing an {nlet of alr to the soll pipe, Just above the trap, or o the
upper part of tho trap itself,
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NEW AGRICULTURAL INVENTIONS,

IMPROVED CULTIVATING PLOW.

Thoman 'T'. MeAlllstor nnd Willlam W, MaDonald, Now Albany, Miss.—
This fmplement ts so placed s to steaddle tho row of ocorn or votton
plants, and thus caltivate the ground on each sldo thereof,  Blooks run on
the mirface of the ground, and serve to push gradually towand the plants &
portion of tha earth loossned or thrown up by the colters, whioh work (m.
medlately tn advancs of them,  ‘The woods and grass am coversd by the
| Orth (hus thrown upon them, and thelr destruction therely ofocted, while

(ho earth tnunodiately contiguoas o the roots of the plants Is vot dis-
turbed,

IMPROVED PLOW,

Jacob Ruoly, Mount Eaton, nsslgnor to himwolf and Willlam M. Johna
Wilimot, O.—This plow s wo constractod that it may bo roadily adjusted o
work deoper or shallower in tho ground, and to take and Jeave land, s may
bo desired. By loosening tho not wpon the upper end of the holt attached
to the standard, the forwird end of the plow beam may be ralsed and low- !
erod to adjust the plow In the ground, as may be required. By s simplo regn. v
Iating of nuts the plow beam may be adjusted vertically or laterally,

DNPROVED CHURN.

George W, Knapp, Arbuckle, W, Va, . Dasher rods are fixed (o the dash-
ers and connected to cranks diametrically arranged on the shaft by con-
| necting rods.  Sald dashers are guldod between grooved friction rollers,

These rollers, at one side of the dasler rod, are supported by a hinged

frame, by which they may bo thrown back out of the way when the dash-

ers aro to be removed from the charn,  When the frame is closed down on
| the cross pece that supports It, a cateh In caused by the spring to engage
with a pin In the cross plece,

IMPROVED CIDER FRESS,

Ruassell . Quinn, Texas Valley, N, Y.—The working of this Invention s
based on the principlo of the endloss chaln, receiving continuous chargos
of pomace from the grinder for pressing and discharging the same without
interruption. The chaln carries & number of spring-acted sacks resting on
slat bottome and revolving In conneotion with a charging grinder, and
| with & simultaneously revolving follower belt. The device Is guded In
| proper manner to register with the pomace sacks and press the julce on to

an inclined spout below, while the end sacks are discharging their
| contents.

IR R L

IMPFROVED SEED I'LANTER.

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 othier smoath seeds, and to plant
cotton seed and distribate fertilizers, The Invention consis « In the Jeather
\ stmap provided with the radial spikes or pins, in combination with the
grooved dropping cylinder and the slotted lower end of the bhopper. The |
nins pass through slots In the Jower part of the hopper, o 8% (o take hold
of the fertilizer, dmwing the same from the hopper, and allow the fertilizer
| to drop to the ground.

IMPFROVED HARVESTER.

Ole 8. Knndson, Houston. Minn.—This machine is so constructed that
| It may be run at less speed than the ordinary machine, and may thuos be
| more durable and of lighter draft. To the axle is attached the drive wheel,
which by gear wheels actuates a ahaft. The latter revolves in bearings at-
tached to the frame, has a crank formed upon its middle part, and »
weighted arm attached to It Inner end. The crank and the welghted srm !
project in opposite dircctions to balance each other. The crank, by con-
necting rods and an elbow lover, communicates with the sicklo bar, The
arms of the lever are made of such n 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 bold
the stalks until they are cot.

IMPFROVED PLOW.

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

IMPROVED TILTING GATE.

Isnne Broknw, Litchfield, TIL—This consists of a swinging and weighted
gato that swings in fulorums of the gate posts, and is opened or closed by ¢
u suitable cord arranged to withdraw a spring latch for ralsing the gate,
and also to reloase a brake spring for Jowering.

IMPROVED SELF-AINUSTING TREE SHIELD.

Almon Roff, Southport, Conn.—To prevent the millers from having sc-
coss to the trecs, this inventor incloses the lower part of the trunk with a
shect of lead bent around the tree, and made of such a length that its sides
may overlap each other snficiently to allow for two or three years' growth.
of the troes, Tholhleuhmudncmmmmmmnn-
lors cannot pass down between it and the trees, end is hpt from contact
with tho treo by thin strips of wood interposed botween it and the said
treo.  As the treo grows, the lead will expand and £o adjust itself.

IMPROVED INBECT DESTROYER. |

Goorgo B. Drum, Syracuse, Nob.—This consists in a vehicle containing.
 combined catching and destroying mechanism, to bo drawn about the
flelds for tho parpose of ridding them of noxious insects. The insects
passing ovor a brush aro drawn throngh rolls and killed, falling upon the.
ground. Wings are provided to catch the insects and prevent thelr Qying
over the machine and escaping.

IMPROVED SEED PLANTER.

Benjamin F. Miller, Gateaville, Tox.—This is an improved machine for.
planting cotton, and also for planting corn and other smooth seed.  New
devicon nro included whereby the pltch of the plow may be changed as
doaired; angl tho enda of the beams of the covering plows. are. recolved in
clevisos attachod to t:0 ends of a bar which is secured to the frame,

It lever for the admisslon of alr to the float ball, and also In an Improved
valve attached to the float lever for cloalng the inlet pipe of the tankor

. IIPROVED DOVNLE-ACTING PRESS.
Louls Prahar, Now York clty,Thls i an fmproved fool motion
oonstricted as to cut out a blank with the rearwand of
Jovor, and, by the forwand motlon of sald foot lover, to o
10 1 dio and press it to the desired form.

IMIROVED MACHINE FOR OALVANIZING TERNE PL
Johnn.lmugndlohn‘mmjw‘l _This oot
meoptacto for tho meltod metal, fn which  ty

which nro sotunted by a spur wheol, which me

hnfte.  An inelined gatdo plate {
with a table botweon the seta
forms & way on which the plates




Yooum & Son, Drinker st., below 147 North Second st.,
- Philadolphia, Pa.

strumonts. 924 Chestnut 8t., Philadelphia, Pa.

groph and other eloctrical machines.have removed to 530

Engine Lathe, $255; 18 x 2211,
0., $195; 167 x 6 f1. o, $1%5; 137 x §
. Planer, $175; at Shoarman's, 132

tion; & woodworking tool much in demand. S.R.Ray,
A man of experionce and ability will take a position

f of the

Ings. $2.50. Addross M. N. Forney, 7 Broadway, N. Y.
Proscott’s * Electricity and Eleotric Telegraph,” 678

pagos, Iargo ootavo, 58 illustrations, Full desoription

Tolophiono and all tolegraph Invontions.  Cloth, $5.00,

postpald. Address T, N, Ashloy, P.O. Box 843, Now York.

 Split-Pulleys and Splt-Collars of samo price, strength
and sppeanance

* Articles in Light Metal Work, Fine Castings in Brass,
Malleable Tron, u..&mun. Tinning, Galvanizing.

Skinner Portable Engine Improved, 2 12 to 10 H. P.
Hkinnor & Wood, Erlo, Pa.

Yacht and Stationary Engines, @ to %0 H. P, The best
for tho prics. N. W. Twiss, New Havan, Conn.
_ Bmory Grinders, Emery Whocls, Best and Cheapest.
‘Awardod Medal and Diploma by Centennial Commission.
Address American Twist Drill Co., Woonsooket, R. L

Send for James W. Queen & Co.'s Catalogue of Draw-

ing Instruments and Materials; also catalogue of Micro-

Power & Foot Presses, Fermcute Co,, Bridgeton, K. J.

o .‘Ang.’lpxmh'uu..mu
F, C. Beach & Co., makers of the Tom Thumb Tele-

B, N.Y.

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

Water, Gas, and Steam Pipe, Wrought Iron,  Send for
prices. Balley, Farrell & Co., Pittaburg, I'a.

Hydrsulic Presses and Jacks, new and second hand.
Lathes znd Machinery for Polishing and Bafling metals.
B Lyon, €0 Grand St., N, Y.

Solid Emery Vaoleanite Wheels—The Solid Original
Emery Wheel —other kinds imitations and inferior.
Oaution.~Our name s stamped 1o fall on all our best
Standard Beiting, Packing, and Hose, Buy that only.
The best Is the cheapest. New York Delting and Pack-
ing Company, 37 and 38 Park Row, New York.

Steel Castings from one Ib, to five thousand Ibs, In-
valuable for strength and durablity. Circulars free.
Pittaburgh Steel Casting Co.. Pittaburgh, Pa.

Shingle Headlng, and Stave Machine, Seo advertise-
mont of Trevor & Co., Lockport, N. Y.

For Solld Wrought lron Beams, ete., see advertise-
ment. Address Unlon lron Mills, Pittsburgh, Pa., for
lthograph, ote.

For glving s black finish to rabber, seo p. 122, vol, 30.—

fon p. 298, vol, 2. For & varulsh for brass, seo p. 810,

other part of the tube will fiy off instantly. In most

,%imtim

¥, L. I« informed that e can make good soap moulds of
pewter.—C. 8. C, will find directions for polishing brass

vol. 35.—F. G, T\ will find dlrvetions for making print-
e’ rollers on p. 953, vol. 31, To make rubber hand
stamps, soo p, 208, vol. 85,  For tranafor paper, see p,
78, vol, 85.—A. L, W, will ind directions for brzing
metal plates together on p. 847, vol, 50T, I B. wil
find something on the extraction of vanillin from pine-
wood on p. 18, vol. 35.—~W. A, M. can paint his model
with black palot and varnish with shellac in alcohol.—
H. R. F. s informed that lad pipe is made by foreing
Jead through a hole In a metal plate In which & core s
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 colamns, all of whom are trustworthy
firms, for catalogues,

(1) F. J. 8 says: 1. 1 want to make an in-
duction coll 1 foot long, What number and what length
of wire shall T use for the primary and secondary colls
respectively? A, About 144 or € 1ba, of No, 36 for the seo-
andary, and 150 feet of No. 14 or 16 for the primary. 2,
Shall I keep cach layer of the primary wire separated
by placing something between the layers? A, A sheet
of parafiin paper | sufliclent. 4 Shall I keep each layer
of the secondary wire separsted? A, Better wind the
secondary in two sections and exerciso the greatest care
in insulating. It is well to place the colls in melted par-
affin until well saturated,

(2) J. R. says: 1. You show the misapplica-
tion of the word force in many Instances but the 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 the whole earth's surface,
But this f= not atmospheric pressure, but Is the wholo
effect of gravity, including that of the alr also, Grav-
ity is known to extend to the moon and far beyond:
whereas tho atmosphere does not extend very far, At
45 or 50 miles height it is not dense enongh to reflect the
sun’s rays. It 1s also asserted that a cuble foot of atmo-
spheric alr weighs only 535 graine, and fs S20 times lght.
er than water. A. The pressuro of the alr is doe 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 resalt
of Venus® transit? A. The results of the transit obser-
vation have not yet been computed; and it will probably
beat least a year before they are finished,

@) W. 8. says, in answer to many corre-
spondents who havo nsked how to cut glasy tubes: Take
o small round file, break a little oft the point to get &
sharp edge, then Insert it into the tube to where it ro-
quires to be cut, and scratch aronnd the inside, when the

cases the crack runs ahead of the scratch.

@) A. J. L. says: Is steam turned directly
on to lumber to dry it, or is it conveyed into s heater
and the lumber dried from the heat generated? A In
tho great majority of cases steam Is used confined in
pipes, and cirenlating to and from the boller, thus heat-
Ing the air in the room, aud, by the circalation of the
latter, drying the lumber. 2. I have a dry hoase, 14 x 16
feet, and would be glad to know If & 3{ supply pipe will
be sufficient to convey steam to {t? A, Yes, If arranged
as above described and with a return pipe to boiler, Sco
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 hoose instead of white
lead and oflf A It Is only suitable for brickwork,
stonework, or coperote walls.

(6) R. P. W. says: 1. Please give me your
opinion of nitrous oxide gas. Is it safe to use in dental
surgery? A. If the gus ls made from pare nitrate of am-
monia, and sab tly well hed In 8 solution of
protosulphate of fron, it is one of the least objection.
able and safest of known anssthotics,  If freo from ni-
troas acid and chlorine, It may be administered without
danger except In cases where there I already an over
active cirenlation in the brain. 2, What are its effecta?
A. When Inspired into the lungs, owing to its solubility,
it is rapldly dissolved in the blood, and quickly diffused
throughont the body. The translent Intoxication which
it canses Is due to angmented oxidation produced In the
gystem by the gas,

(7) J. T. H. asks: Please give me a recipe

J. M. I. will find directions for making
sosp on pp. 331, 379, vol. 81, To make vinegar, read the
Instructions on p. 106, vol. 32—R. B, C. will find di-
roctions for making printers' rollers on p. 253, vol. 31
~B. €, M.*s question relates to proportional compasscs,
10 be purchased of any dealer In drawing Instraments.
Copper plates may be flattened by following the in-
stiuctions on pp, 149, 181, vol. 30,—A.J. R, will find a
recipe for hair dyeon p. 188, vol. #7.J. F, shoold read
otr articles on straightening mota. plates on pp. 149, 181,
vol. 36, —J. C. G. will find directions for making fulmi-
nate of mercury oo p. 90, vol. 81T, P. H, can make a
metal stamp by running type metal into a plaster moald

for staining wood a dark cherry red, 8 permanent and |
bright color? A. 1. Boll 4 Ib, logwood In 8 pints of water,
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much #o as the present ooe. lndulnclbh.hovnnlho),haﬂnglt 24 warm o the flesh will ::’l":z It will
excomivo heat be provented in this new story? A, In- | restore the flosh to its natural color . Ers
close & wpace under the roof about 3 feet (n belght at the | (20) E. L. naks: Of what diameter or
ridge and about 1'foot at tho eaves, by hanging s | snoald drills bo to AL 5, A4, 2. M %1 inch, and us (o
eribbwd colling from the roof beams. Provide s speclal | 4 fnehes pipe taps? A. Make tho holes Just »o lu:;
flue In each ehimney, opening by & stationary register, | (hat the end of the tap for each respective slze wi
orby a number of xmall openings In the brickwork, | juu enter the hole.
near the top of this inclosed space, and provide similar @1) B. W. L. asks: How fs sulphuret of
openings L the exterior alr under the eaves of the House, | o o ntncturody  A. Heat fron tarnings o bright
which latter openings will come near the bottom of the rednoss i & black lead crucible; and, whils In this con-
Inclosed wpace. By this means & clrculation of slr may dition, throw in an equal weight of crude salphur, in
bo secured under the roof that will keep the tempera- vmall ploces. The combination will take place fmme-
ture nearly as low as that of the exterior Atmosphere. | 4,01y ynd as soom ae the sulpbide formed is thorough-
(11) F. P. F. says: I wish to use Kerosene | ly fused, it should be poored out and covered with sand,
tomake s lniment and for other purposes where the | to cool slowly.

Awerican,

strong smell Is objectionable, Is there any way to get
rid of the smell withoot destroylog the nature of the
kuroseno? A. By agitation for several days with pow-
dered ehloride of ealel the disagreeable odor of the
oll may beo removed; but the oll cannot be completely
deodorized,

(12) ©. H. asks: 1. What size of wire is
the best for winding a large electromagnet of horse-
shoo shape to glve it the most power? A, The size of
the wire should be made to sult the battery used with it
Nos, 14 or 16 will probably snswer your purpose. 2,
How many cells (Danlell), each holding about 3 quarts,
will be neoded to make an electric lght sufficlent to
light a room 50 x 100 feet? A It s difficalt togeta
light with Joss than 40 or 5 Daniell cells, and they
should be farge, so as to give but little Intornal resist-
ance. 3 HowesnIcoat the Inslde of a large tn can
with copper, so that It will not come offf A. By the
Dattery process, after the usual cleaning. Place the so-
lation In the can, connect the latter to the zine of the
battery and the copper of the battery to a copper plate
in the solation, 4, How shall T make the carbon points
for an electric hight? Thave coke carbon, but It Ia not
of tho 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 cleana
bronze statue? A. Rab it with a Httle oxalle acid sola-
tion and pipeciay, afterwards with a brush and tripoll |
powder.

(14) W. H. V. asks: 1. What Is the best |
method of constructing a or butcher’s lce |
box? These boxes are generally aboat 9 feet lovg, 4 feet
wide, and 6 or 8 high, and are buflt of tongued and
grooved stuff, with 3 inches of dnst b the |

(22) E. J. asks: Can rubber be made con-
siderably hard and yet retain its Sexibility and tough-
ness, %0 as to bend quite short withou! cracking? A.

Yes. There is vulecanized rubber in the market that

will answer all your requirements,

(28) C. O. says: I have an emery wheel 1
foot In dismeter, the hole of which I 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 troe? A Make 3 Babbitt metal bush, and Iosert it
in your emery wheel. 2. How fast should It run for
gumming saws? A Atabout 400 or 5000 feet of cir-
camferential speed per minute. 3. How many teeth
should acircular =aw of 14 inches dismeter have for
ripping hard and soft wood? A. Thete is & difference
of opinlon opon this point. £.Does bard wood need mors
teeth than soft wood? A. As & rule, yes, 5 What
should be the size and length of journal for arbor of
foot lathe for turning wood? A. Two and a balf times
the diameter of the arber. 6. Would there be much dif-
ference In the ¥ t of power required to
drive said lathe if two journals were used on sald arbor
instead of one? A. Not if properly adjusted.

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

(25) A. T.N. asks: What solutions are used
In coloring articles of horn or vegetable fvory? A. For
black, lay the articles for several hours in 3 strong aque-
ous solntion of nitrate of silver, and then expose to
strong sunlight; or boil in a strong decoction of Jog-
wood and then in solution of scetate of fron. Forbine,
immerse for some time in s dilate solstion of sulphate
of indigo, partiy saturated with potash. For green,
boil in a solution of verdigris in vinegar. For red, dip

outer and [nner lining. What is the proper position for |
the jeo crib? A. Near the top of the box. 2. Shoald
the dripping pan be placed directly under the fce or not?
A. Tt should Ist of V-shaped gutters a little dis.
tance below the slots In the bottom of the crib, convey-
ing the watéraway. 3. What will cause the cold air to
circalate thebox? A, The alr coming in con-
tact with the lce will fall to the bottom of the box, and
the warmer alr 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 §s good; butsome |
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 vulean-
{te (In which artificial teeth are set) so as to make a dur-
ablo joint that will resist the hest and moisture of the
mouth? A, Dissolve1 part of sulphar and 3 parts pure
caoutchioue In 6 parts alcohol and 100 parts bisulphide of i
carbon, and evaporate to the consistence of & thin paste,
Join the fmctured edges with this, and heat the whole |
to about 310* Fah, for 4 hoars. !

(16) W. D, says: 1. I want to lay 1,000

foet of water pipe from soft water spring to house and
barn. Which, lead, galvanized fron, or fron

the articles first in a tin mondant and then into s bot
decoction of Braxil wood or cochineal. Scarlet, use lac
dye inastead of the preceding. Violet, dip In the tin mor-
dant and (mmerse in a decoction of logwood. For yel-
Jow, impregnate with nitrobydrochiorate of tinand then
digest in a strong decoction of fustic. The coal tar col-
ors are now generally used for thisand similar pur-

poses.

(26) T. S. asks: What is chloroxynaphthalic
scid (C,H,C10,)* A. Chloroxynaphochinone (C, H,
C10,) is a yellow crystalline powder. Its salts are
used ssdyes. It may be obtained from any large dealer
in the coal tarcolors.

(27) J. H. asks: 1. Can I get an elastic rub-
ber of a white or light tint? A. You can purchasé such
rubber as 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 zine, etc., be-
fore vulcanization, an artificial whiteness may be pro-
duced in the mabber.

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

P. W.—No. 1 is hasalt, contalning crystals of iron py-
rites (sulphide of iron). No. 2 contalns chrysocolla, a

pipe, s most durable? A, Gal d irom pipe will be
the most serviceable, 2. Is lead plpe dangeroas on ac-
count of polsonous matter? A, If Jead is exposed to
the combined actlon of pure water and alr, an oxide of
Joad In formed on the exposed surfaces which is dis
solved by the water with which it is In contact. This
lution s highly pol , 84 are all of the Jload salts.
The prosence of chlorides or nitrates In the water as.
wiata this corrosive action, while it fs retanded by the
Iphates, phosphates, and carb Bicarbonate of |
lime, a salt found In many spring waters, prevents this
corroslon by depositing & coating on the expose sar-
faces. In the wee of lead plpes as condults for drinking
waler, It should bo carefully ascertalned whether the

and add 1§ oz malt of tartar, Stain the wood with the | waler to bo conveyed contalns forelgn matters, which
liquor bolling hot, 2. Boll 3¢ Ib. madder and 3§ b fus | will prevent s sction spon the metal. 3 Shoold 1
ticin1 gallon water; wse hot, as before, & Haoll 1 b | plumb my bouse with iron water plpe and protect the :
Brazilwood and 1 ox. of washing soda in 1 gallon of | pipe from cold by flling around the pipe with sawdust? |
water, apply hot, and then bruah over It bofore dry, a | A, Yo, The method Is & good ose. & Wil fron pipe |

solution of 2 oze, alum In | gquart of water,

(8) N. C. L. nsks: 1. By what process are
meodals cast? A, Modals are usually stamped out by
means of machinery similar to that employed In mak-
Ing coln, 2. How are stervolypes copper plated? A,
The deposition of copper Is obtalned by oloctro-plating
the form in a bath of sulphiate of copper. 8. How can
Iprepare the plaster of Parls for stereotyplng, so as to
prevent alrholes fn the monld? A Slighuy bat anl. |
formly oll the faco of the type, and then pour over It & ‘
thin cream of the plaster, which work well Into the let
ters with a camel's hale brosh, Then ran the thicker

containing the required dovice.—J. ¥. M. is lnformed
that crude gutta percha asually contalus dirt and otber
fmparitios. A cement for leather is described on p, 171, i
vol. 888 8. K will ind directions for redocing tin
serap on . 19, vol. 31— H. L. Is informed that the de- |
talls of Mr. Lowthlan Bell's method of making fron |
ralls have not yet reached us. —O. ILW,will find [nstrue-
thons tor making lightning rods on p, 277, vol, 85, —J, W.
can frost the surface of glas by fallowing the direc-
ons on . 281, vol, 83,—A, wil flnd n description of the
stamp manufacture on pp. 208, 977, vol, 27,1
J B wil find something on tanning birds' slclns on p,
T vou, 86 -8 AL will find something on construct-
Ing Rhumkort? colly on p. 29, vol, #2,—J, A. O, will
find two articles on tho bius glass dooeption on pp, 120,
M5, vol, 3. -J J wili fina a recipe for blue Ink on p,
7, vol #%; for groen Ink on p, #7, vol, 30,—W. 8. will
il dirvetions for mourding rubber on p, 90, vol. 35,

plaster, and allow to set.  Dry the cast well In an oven
and, by mesos of & soft hrash, uniformly coat the mat
rix with a fllm of black lead (plumbago),

(9) F. H. aska: If tho temperature is at
zero, and stays so for two wooks, snd loe forms two feot
thick In that time, If then you ke two thenmometens
that indleate allke, place ono on the lee, the back of It

Iylog on the leo, and hang the other two or foor foel
abovo tho fee; will they Indicato the mmb after bolng
thero o ltte whilo? A, Yo, wll the conditions belng
the same,

(10).J. W. R aska: What Is the best method
of preventing heat In rooms In hot weather, undor flat

tin roofs whore the contor rlsas some 216 to 8 featy We
aro greatly discomforted In hot weather by tho heat In
our upper rooms; and wo propose to pul on snother

|t Inner slde of the outside mil.

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

wwent and mist (n the sawdust? A, Tt is diffienlt to keep |
such plpes peefectly dry In warm weather, even when |
protected asabove, The pipes may, however, bo In s |
groat messuro prevented from rasting by coating them |
with asphalt varnish,

(N T. P, H. asks: What degree of hoeat is !
required 1o harden rabber In a yoleantzer, =0 ux to wn- |
wwer for band stampe? A, Tt requires o temperiture of |
200° Fali, There Is no danger about it,

(18) J. E 8 says: If a locomotive pull &
traln of cars around a curve, | say that every one of the
cars would bear the Bange of Its outer wheels againet
A friend says the last
fve or six oare would nod, becaase the traln In frost
woukd be gote around (he curve so far as to have & ten-
deney to pall the rear part of the tmin npuu't the Inner
mil. Who le right? A, You bave about the right ides. |

If Tam 100 he. In wolght, and fasten sald welght 10 |
onn end of 6 rope, and take holld of the other ond, can 1
pull up any wore thsn that welght overa single sheaye,
overything belng In balaneo? 1 c¢ontend that I eannot
pull ap any more than 180 Ibw, unless my foot wure
phnfoned o the ground, Am 1 right? A, As wo undor
stand the question, you are right,

(19) E. H, A. says, In answer to correspon.
dents who sek for & cure for chiiblalns: Dissolyve 11b.
alum I abont 1 gallon of water, soak the feet or parts
affeotad in the solotion just before going to bed every
night for from 6 to 8 nights, using tho same water, and

hyd silicate of copper, also a lithe malachite (carbo-
nate of coppert.—A. D. W.—It is a plece of flint con-
taining crystals of Iron pyrites. We found neither sil-
ver noe Jead —W_ ML W, saye: [ send vou herewith a
box containing specimens of coal, with some white sub-
stance in the seamns, Wil you ploase tnform me what it
Is, and whether it Is of frequent oocurrence? A, It §s
pamfiin. We have had slmilar samples sentus before;
but it is not of common occurrence.

COMMUNICATIONS RECEIVED.

The Editor of the Scresrirwe Axemcas acknowledges,
with much pleasure, the recelpt of original papers and
coutributions upon the following subjects:

On & Driver's Seal,

On Planctary Meteorology. By R M.

Oo Hydrophobla, By M. G. N

On Geographical Anatomy, By AL W.

On Spiritualism. By J, H. P.

Om the Shape of the Barth, By W. E B

On the Lowt Paradise. By O,

On Lightuing Rode, By J, IL P,
Also Inquirios and anwwers from the followlng:

A S-AS G-W. M, M.—P~1l. T.-J. K.~T.W.

~W. R-4J. D.-J.BD.-J. 0N L,

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fall to app houkl
repoat s, If not then pablished, they may cooclude
that, for good reasons, the Bditor dee them. The
address of the writer aboald always be

Inquiries relating to patents, or to the patentability
of mventlons, sasiguments, wte,, will not be pablished
bere,  All such questions, when initials only are given,
are thrown Into the waste basket, & It would All haif of
our paper 1o priot them all; bot we geuerally take ples-
surv in answering briefly by mall, If the writer's adidress
In glven,

Tlundreds of Inquirles analogous to the following are
sent: ' Who sella roller aknton?  Who sells the best foot
Inthe, with eiroular and Jlg saw attachmonta?  Who
solls Mlo-eutting machineey, and what does It couty
Who solls vanadium?  Who sells subwtances for pre-
venting boller Incrustationt  Whose varnishes are the
best for oarrlage bullden' use¥*  All such porsonal in-
quirion wre printed, ax will be observed, In the column
of 1 Business and Personal," which (s spocially set apart
for that purpose, sabject to the oharge mentioned st
the head of at cotamn.  Almost any desired (nforma-
tlon can fo this way be exped itiously ohtalned,
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2 loo tongs, P, Buler %7000 |
OFFICIAL. Indox, revolving, J. Ettinger, BT
Kulfe, pocket, W. R. Rightor, . 18745

N Lamp burner, B. L. Dryant.,. N Lo
Lamp burner, Labarthe ¢ al... |r 048

DESIGNS l’\lL, TE D

,.(.'- —CARPETS.—A. Baye, London, England.
b —RUNBER BERASERS. —C, B, Dickinson, B'kiyn, N. Y.
109,751, — 011 Crorn.—C, T. Meyer et al,, Bergen, N. J.

INDEX OF INVENTIONS

rOR WieKR

Lettors Patent of the United States
Granted In the Week Ending

February 20, 1877,

WEre | 1e artificlal, J. Dawes

AND EACH BEARING THAT DATE,

[Those marked (f) are relssued patents. ]

A complote copy of any patent in tho annexed Tist, |
and drawings, will be |
furnished h'om'lhh office for one dollar, In ordering, | Mowor, M. F.
ploase state the number and date of the patont destred, | Mower, W | Stone.... ... RET o ¢

ng both the specifioatt

and remit to Munn & Co, 5 Park Row, New York city.

—CARVETS. T, J. Stoarns, Boston, Mass.
h—EMBROIDERY .~ Emil Crisand, New Haven,

Lasting boots, ete, A. O'Donnell
Leather susponding, C. & J. T, Chambers ef nl.

Loather, artificial, A G. Fell..., f onn.

WATER FOST AND Box.—J. W. Fiske, N, Y. city.
TOVES.—R. A, Culter ¢f al., Peoria, Il
RuUBnER Spoes.—J. Plonovl, Newark, N. J.

Locomotive fire box, G. W. Tilton (e)......
Lamber, connecting, W. H, Thurman
Mungle, G. C. Broom,, -
Matol: sticks, making, \l
Mattress, spring, A, C \ln\llln-

Moasuring fancet, ¥, H. Hambleton,

Measuring oll can, A. E. Andorson....
Mechanioal movement, G, W, Law....

Middlings separstor, Reool & Sayler (rl....... :
Millstones, drossing, H, R, Fallor. ..o
| Moulding machine, J. B, Loomis

Lowth..

""Mh'rrus cm:mﬁ

S — =
N0 | Inside Page, ench Insertion =« -7.'5 conts n llne.
m  Back Page, ench insertion = = « $1.00 u line.
Engravings may head advertisementa at the eame rale
per line, by measurement, as the letler . Ad-
vertisernents muat be received at ,mlllm ion office as
(dﬂ/ as 1“(’Uj mi vrl.m_[ {o u[p(dr in next isvue,

157 542

. 18700 \‘.\Il AHI EPA 'l INT FOR I-\(ih\\(-h l\ SOUTH-
187,040 | ERN States, (ur rumﬂhlng equally good North or Bast,
For particulars, address  PATENT,” caro of N, W.

Nnt Jock, H. C, Stouffor.. Lot 1 Ayer & Son, Phila.

| Ol stove, 1, Co WHIOL.  coviiorninnnes vees 187,07

Napkin holder, Lowis & Lnuln

rtor, oto,, B. Robbins..... Ornnmaonting oastings, oto,, M. A I(lvlmnlnun 5 I\:: }':'l THE nl ]

Am"n;{kt\ml‘:z:d 8 N Paoking for mill apindles, B, £ D, Moore, ......... 147,008 NGEE &l’ GONARD cn s

DAL ‘ ) Y 187,502 BEAUTIFUL EVER-BLOOMING

Barrel head, S, WhHeelor, . .ovvvraiiaiiiinins l‘i‘.'.l('?‘ Panol, G. W, BanKOr. coove soveranvercameaniaiiiins T

Bed bottom.n\rln: E. 8. Fol.. ErR (S | Papor board, Holog, H. L. Palmer (r), R £\

Belt shifter, W. \\‘:Huhbnhl.. RT'&‘ Papor box, J, I, Buokinghnm, ... O Y L L 187,000

Bent wood c‘vorm\r, B. Burr.... li" Ao | Paper box, B. Osborn. . 157,000

Billiard oue trimmer, J. F, Clune L A81.601 | Paper, calondering, F. v 187,580 ut rnn Put PiamtesalAIETor B AGWErig:

Billiand table cushions, J. K. Maynadier.. 651,69, 187,680 | Paper fruit box, W, W. Nelghbour....oooo.. » ABTON | Lot ¢ mail, I.'ml]nmtl 5 splendid varictics,

Binder, temporary, J. B. Undorwood. ... 181481 Papor yarn spool, Fu Prtt, oo 167,600 ,,"“,,,,“, ul labeled, for $13 12 {or 823 19 for 837 26

Blackboard rubber, P, T. Vannice. ... . 157,652 | Pattorn chart for gnrmoents, L. J. Bixby....o.. ISTA8T | for §4; 35 for 85. For 10 cents each additional, one
lackl W J. VoLson S 157,030 | Penoll holdor, B. W, Grove...o.ooovonnn o 150021 | Magnificent PremiumRose toevery dollar'sworth

= b < kRS UAR ¥ o 157 ordered. Send for our NEW GUIDE TO ROSE

Blind staples, etc., making, J. Kelth (r)... TG Pin prokage, J. HL Bronson. ..o TR e e T SN er SO0 R At srE:

Bonbons, wrapper for, 1. J. Van Skellino. . 187,406 | Piston packing, Wright & sohnnhhf (v ELcdl T e Ro:cs i Great Specialty, and are the largest
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Boult's Patent

Reverse Motion
Paneling,Variety
Moulding an
Dovetalling
Machine.
cu!a Panols of
design or
u;]: oormnuldln

lhlct or thin
stufs,
Simple, Durable and Efficient.
§#~ Send tur Pamphlet und
Sample of w

- | Improrcd Solm Steel Cutters for
all klndl or V
mnd

Mouldors
wan-nh:d

Variet
ordor, an: EJ
B¢ c. Nucnmmn co.

BATTLE CREEK, MICH.

o

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

P.ELAISDELL & CO.,

* Worcester, Mass,,

Manufacturers of the Blalsdell Patent Upright Drills
und other first-class Machinists' Tools
Lo sell our lu'lumn PRINTING STAMPS,

BIG PAY Terms free. TAYLOR & Co.,Cloveland, O,
Blake s Patent Stone & Ore Crusher

NEW PATTERNS, with lmportant im-
iportant hn yrovemoents, and  abundant
istrength, This Is th -ul) muehine usod

{by the principa)
fand MiNixa Con

THACTOHS In t
{forelgn countris
u

1 States and
for hreaking bard and
O ANY s1xe. Seond
BLAKE © m SIER ( New Haven, O,
KIN]H or 5!A(‘Ill\i€ll\’~‘\p ply to

, HILLS, 78 Chinmbors 8t,, New York,

BRADFORD MILL CO,

saote 40 Jas. huuunl ; o,
-Aal FACTURERS
French Buhr lilmonu,
Partable Corn & Flour Mills,
Smul Machines, eto,
Also, dealery Lo Boltly aths sod
Goneral MIN Vurnlabing.

FOH ALL

e —— J.
o_rl'uwn-uurs uuu ON u ucu'xou.

TOH A \ MPION

SAFE2Y

ELEVATORS.

HAS PAT, FIUOTION PULLEYS, AN AUTOMATIO BTOP,
BTRONG JMON FIAME, A BAVETY PLATYORM, AND ln

l MADE IN A FIUNT CLARK MANNEN, AT VEIY Low
RATES, DY D, FRISBIE & CO,, Nuw HAVEN, CONN,

Engines. S

Complete sets of

YCASTINGS

for making small

Model steam Engines 1 1.2 In, bore. Sin. strokoe, price, M;
ditto 2in. boro, 4 in, stroke, price, §10, same atylo wa cut.
Kurckn Foot Lathes only 16 Dollars.  Gear Wheols and
Parts of Models. All klmh of Small Tools and Muterials

Hlustrated Cutalo,
0 ﬂ.ﬂ'ﬂl AN 23 Cornhill, Boston, Mass,

"A Model

GOODNOW & W

oL AS b
85555°%E
SE>S o855
S_ESE&5c
§533 553
Srifi st
£583 57
FERTE
E Bsilca
S EEEE
CE IO
z::.—.;k:
Send for Circular and Descriptive

Price List.

THE SUCCESS.

Thoe Bollinger Water Wheel, llo
favorably known, hns beoen pur-
chased und tmproved, and will here-
after bo bullt and sold by mo under |
the nnme THE SUCCEsSS. Not only
a premium, but thoe first premium,
wia awnrded to this whool, as now
;llll'r-‘n n)‘ n!. tho (;nll\;llmln) S '\’il
or descriptive phlet o 8,
SMITH, York, pgnml

Spocind .\ln(‘hlm\ry.’l'uul-c \Imh-li and l‘nh-mml Articles
mado to order by A.POOL & CO . IL Ave.,
Murkot St. Hntlun. \o\vurk N.J.

BAKER’S _
Rutary Pressu re Blower

Wammled superior to any ulhnr
WILBRAHAM BROS.
No. K318 lh'nnk.l’ord Avenue, Phlladelphia,

ron nlum Tolograph Apponratus,
\\hvh- ontiit for learning tologmphy.
oy, Bounder, nnd llnllvn with Book
Saf Tostruotfon. Wire, ‘ote. Price $510, la ek
;'l)“lllw lﬂ‘-ud for Clroulars, )'\l!llut l\ & CANTER,
A, ',

Compound Steam Pumps

Use mueh less steam, aroe stuper
Tappots, or Cams Lo wedr ont, an

0!
)nll Qe

have no Lovors,
are choaper than

others, Seo rrlwp of londing aa08.
Btonm Oyl 8in, Il‘hl. 1210, ll n.
Water Oyl gt [
Mruku. 10 u b 2 g m
L3 2 N:!l

Pr
l‘ur deau’lmlun sud l‘ull Lrhw lgt, nddress
E, &AL BETTS, Wilmloguon, Del,

Prices Hodueed.

men have l

| ‘i\-n\l

[X

|

:

81

| Water.

2 41

STEAM PUMPS,
VINAT PRIZES, CENTENNIAL, PIILA X
¥ lAl TIMONE,

N‘ul' IAn.I”‘:ll‘-‘t.ﬂ:l "1."1.\ - ateatod lyrovementa

s NURW IMON WOHKS Co.,
e oy ‘l K routh Norwalk, umn

VIEN
fuuln\

Wood-Working Machinery,

Kool as Woodwortls Vlaniog, Topguelng, and Grooviog
Muohines, Dunlol's Vianers, Richardson's Vatent [m-
aoved Tonun  Machines, Mortising, Moulding, and

Lo-Haw Machines, and Wood-Working Machinery gene~

Al f uu "
rally. Munufatred iy, RUGG & RICHARDSON,
Elroe | Waorewsior, Mass.

I -‘nnnl,urh BALl

(Bhop formerly nocupled by

wraimard Milling Machines %2

L Milling ‘lmlnhu # from BX0 upwards, Brown's
Y ;‘l‘:‘x‘.l’:’ln-- Mahinos &o. Address BEAISARD
M. M, CO. 101 Milk Bt h-..u..., Many.

GEORGE C. HICKS & CO.,
Baltimore.

CLAY METONTS, TILES, FIRE BRI LH &e,
¥ Term Cotta Pipes of all staes.

WANTED THE SOLE MANUFACTURE,
f une or two Petent Articles in demand
Advertisers have good mwanufacturing

L& OO

DY slenm nae

premines, an 1 & frat-class connection SIong stear users

in Eng 1 und the Continent \’H in fArst Instaneo

by Jettor o 1. B 1, onre of Mr (c HEET, Adyertising
).nxl.nd

nmc-:- 0 Cornhil), London, E. (

OU sk WHY we can wl]l Pinst.

Class 7 13 Guserve Nasewond Flsnos
for 0290, Owr saawer , Bl 1t csnta
Jons Lhas 0300 16 saie sa )y $600 Pass
wid Grough Agesw, sl of whem
ks 100 pev ot prlit, We bawe 2o
Apwta, bt Wil Scxacy 190 Families,
ot Factary prie
Weseod var M
and reaxire nm
..c,', Send for wur [Dastesd ar,
particsiars, and contalse the namer of over I;( Danhers, Mer.
hants aad h.x e LhAL re malng owr Flanes I8 every State of e
Usion, Fleaw state whers you sow (2l notion, Adbeew,

U. 5. PLANO €0,, 810 Broadwcay, N. ¥.

Lommd sath
fel}

susT PURLISHE,,

Ormamental & ?ancy Alphabets

Three parts, fifty centas each, postpaid,

Order eatalogue of Daw books oo Art,
Architeeture and Agricalture
(ieo.:}i. Woodward,

8 Cliasulers Street,

 MANUAL

AYER AYER & SON'S. MANUAL

Anwt wallvt'.o.dwﬂm b-lnlllo Omnwrdd.
—Tb. mozl ccﬂ; ud reliable work of the kind.

13 dm.ﬂ"' T DIxa,
NWATER SRS T
our <o

ILADELPHIAL

any advertiusg
contracts.  Our business i3 hm
pnnd. Pne-ll.h.

Facilitios GusTr

9 ndny at home. A:enu wanted. Outfi and
~ terms free. TRUE& CO., .\u.xuu. Maine.

Lathes, Planers, Shapexs, Drills,

(-ear.k BoltCutters, &¢.EGOULD, Newark N.J.,

an‘o(.u \PHIC APPA-
I{ ATUS & CHEMICALS
complote, directions, S10. No toy; takes pictures

ix3 tnches -rnd for circular
B. MORGAN, &3 Monmouth St., Jersey City, N. J.
A year 10 Agents Ol e=d a

a3 Shet Gen frew, For terms ad-
dress, J. Worsd & Ou,, St fowie Mo,

- $2500::

QY'Y n week to Agents. #10 HuMl Free.
boo \H P, 0. VICKERY, Auguata, Maine.

SPARE THE CROTON AND SAYE THE COST.

Driven or Tube Wells

furnished to large consumers of Croton and llld;em,(.x
WM. DLANDREWS & BDRO,, 44 Water St
who control the patent forGreen” sAmerican llﬂvrn\\ oll

V| N E c A R w from  Cider, Wino or

Sorghum without using drugs. Name papoer and ade

dress P, L SAGE, Springficld Mass,
o4 pago Mustmted Catalogue Free.

:\G EN'PS- Boston \..v.;—uy Co., limxnu Masa.
The Toll-Gate

(onmi' \ddrm- with n(.um- l"

How mude in 10 hours

! Prize Pleturo sent freo |
+ An lnuunh-uu gom!5 0 objects
LABBEY, Bumalo, N.Y.

Made by one Agent In 87 days, 13 now
984“!1«1. 5. Samples free,  Addross,
I l\'l\u"l‘(i‘ « hlmgo.
(\:Tﬂ $10 A DAY Tﬂ AGE\ TE. BAMI'L l"\ FREE,
page catalogue. L. FLETCHER, 11 l)oy Bt \

Steel Castings,

From 1-4 to 10,000 Ibs. welght. An Invaluable substitute
for expensive fonzings, or for malleable Leon castings ro-
quiring c.lv.\l strongth, N‘nd for glirculur nm\ |\rh'o 1ist
to. CHENTHR ST l"l‘ CASTING COMPY Y E-
LINA STREET, I llll..\l)}. l'lll.\. l‘.\.

‘\’N}“ “B‘ witrarel aad seil 0 Doalors cur sudreaks
& e & Y able glame chlmaays and lamp goods, NO
PEDDLING, Salary liberal

;u.x MONITOR Lnﬂ C

=

Hoisl and u-.nnu A penase
264 Maln S, Coveoavar, Ve,

W _SOREW.CUTTING wm'r L \'I'I!BS—
Foot Drill Presses. . Send for Clreular to
0. L. SHEPARD, Cincinnstl, O,

“l““l P hln.g llm\- iuth]n :'m-l- uml \!oos, ete,

or Prico List, MAC lK SU
anlnu \u' \urt.

I'M\l HLLENT COPy )‘l. SOLUTION FOR =M \LLIRO\'
Castings. Noat, oheap, and & dumble finiah. No tatte:
required, Address WAL H. WILL LAMS, 5o, Amboy, N.

|[FOR SALE C HEAP.—ONE LARGE
| Myers & Ennlson llv-ulw. llnnulmmred by u“ullnx-

!ul\ Muchine Co. y Na J, 8 nw MU
OUSJE & DAVIDEON VindoN m Sornton A luvvlluad‘“

BLUE GLASS AV
R e

ANDITS WON I:Ihl with
15 Ulostrations, by h
publishied. Malled to an mld h)r
od. S.C Umuu :w« Sth =t Phila,

TELE (-R.\PH leTRU.\ll’.NT.
Book of In-lrmtluu Complote and re N

Levrning Telegeaphy, and  opomtin;
li\ .Inu-,u l'lllv'\ Ihul‘x"rl \ "tﬂl \Ql‘
o0,

L G l‘n.l.o'l\n & OO0 )oyﬂt.
sa knnwn

HO.\l D)
Battory,
outtit 10,
'l't'hmn?
malled

ﬁTOHFs. Chionpest tn tho
warl ) w uid o .
¥or tormy aduross tUUL’l'Lll“CQ.QIrc::U
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Advertisements.

[nslde Prge, ench insortion « « « 73 conta a line, |

NS
Back Page, each fnsertion - -« 81,004 line. | H.W-JOH
Bngravings may head advertisments af the same rate
por line, by madsremient, as the letter press. Adver

tisesnents must de tvovived af pubdlication qfiov as varly
ar Fridey moraing to appear in next issve,

CUARDIOLA'S
COFFEE & SUGAR MACHINERY

Coflee, Malt, Corn, Cocon, and Grain=
nr)'l:lu ;"Iu«hlnv.' Coffeo~Eulling and
Poilshing Machines, Coffee=Washing
Machine, MHeollx Sugar Evaporator.
Mossrs. C. ADOLPHE LOW & 00, & Codar

et Heaare 1 CNOZ S A R T (s Pine

stroet, Now York, are Mr. Guandiola's Agents, and they
will give prompt attention to all orders for any of the |
above machines. :

Best Tempered Cast Steel.
Retail Price, © Conts per b,
WARRANTED. ¥ Sead for Circsle
Fisher & Norris, Trenton, N.o J.

3 Firw Prowiem atsad of ALl ot Cossrunial, Iand and Suy-Mbing.
Do > 2 Save maney! I

yorr Printing. o

N\ Pres fie cands, Iadels, envedopes, ebe, Langs

tes fer larpe work, Awyhody oan work them,
Iave good pustine foe gpare bours, and ean

=
TH € J make moncy by ukisg in wmall jode.
E g have murh (un and make money
Bo YS very fast a1 printing oards, ebe.,
= = Semil two stsmpw for oxindogie.
% 1M, KELSEY & CO. Merlden, Oonn

MACHINISTS' TOOLS.

NEW AND IMPROVED PATTHIRNS,
Sond for new Hlustmted cataloguo,

Lathes, Planers, Drills, &o.
NEW HAVEN MANUFACTURING €O,
New Haven, Conn,

- HARTFORD
STEAM BOILER
Inspection & Insurance

COMPANY.

V. B FRANELIE, V. Prs’. ], ). ALLEX, Prar'L
1, B. PIERCE, &Y.

ROCK DRILLING MACHINES
AIR COMPRESSORS,

MANUFACTUREDBY B0 eicuRockDai Co
SEND FOR PAMPHLET. FITCHBURG MASS

Niagara I
e Steam Pump Works.
ESTARLISIIED 1800,

CHARLES B. HARDICK,
No.23 Adamux Streot,
BROOKLYN, N Y.

NON-COMBUSTIELE STEAM BOILER AND PIVE

COVERING

WITH “AIRSPACEVYIMPROVEMENT,
Savos 1010 20 per cent. CHALMERS SPFENCE CO,
Foot £ &=h St. N.Y.: IN2N. 24 8¢, 8t Louls, Mo,

p.\TL.\"

CoLD ROLLED
SHAFTING.

The fact that this shafting has T3 per cent. greater l
grength, 8 Bner Gnish, and truer 1o sauge, than sny
Giher Ln wae, renders It undonbtedly the most eennomical |
Weare also the sole manafactur Gf the CELERNATED
COLLINS VAT, COUPLING, and furnish Palieys, Hangers,
et of the most appruved 9:.”)“. Frice st malled on
applicatioe v ONEs & HLINS,
Try Street, 34 and 3rd Avenues, Pittsbureh, Pa.
B0 8. Canal Mreet, Chiongo, 1L, and MUwnokie, Wis,
EF™ Socky of this shafling in »tore and for sale by :
FULLER DANA. & FITZ, Boston, Mass
GED. FLACE & CO, Il Chambers 8t., N, Y. |

ENOWLES'
STEAM PUMP WORKS,

2 & 04 Liberty St New York,
Grest reduoction In prices. Sond for oatalogue. The
“Knowles “ has always boen the best stonm pump made

Puxcﬁxc Drop Mammers and Dies, for work.

Ing Metals, &¢ THE “TILES &

PRESSES PARKER YRESS CO., Middietown,
., Comn

“ ACHINERY OF IMPROVED STYLES FOR
4 Making S HINGLES HEADING and NTAVES;
Mo GUAGE LATHES for TURNING H ANDLES, Role

makars of Low's Pat. Shingle and Heading W " -
chiae. Addross TREVOR & CO l“- x‘.:;‘\ul\l‘.

Machines

AND

Wheels

Gumtefi

Clrcalar.
Welssport,

mo |

>

rlv I I " > T A. & W, Sprague & %0, Providence, R. 1.;: Cheney Bros  #lk Mfrs., Bo. Manchester, Conn.; Garner & Co.|
’ ‘s

AND MOST BOOSOMIOAL

Boiler '_Feeder

FRIEDMANN'S INJECTOR,

MAXUFPACTURED WY

NATHAN & DREYFUS, Now York.

¥r Liberty Mt

Send for Circular.,

Scientific Dwerican,

)

[MARCH 31, 1877

i7" Bofore purchasln“ Paints or Roofing, send for Samples T'I 11X T'A N IT'IH CO.,
and REDUCED Price-List of STROUDSBURG, PA.

GRO. PLACE, 121 "lmmlu;rﬂ st., \ij YnArk Agont,
mEE Gy )
MATERIALS

Schlenker’s New Machine
Revolving-Die,
[ASBESTOS IS A FIBROUS BTONE, INDESTRUCTIBLE BY FIRE OR AOIDS. | $5 to $20 vor day nt home. Samplos worth §

Sond for Catalogue, givi
: 'nnd full ¢ mwrlmlov?.‘ prios
[“”[Hs HOWARD IRON WORKS,
_____BUFFALO, N. Y.
\‘ r \ ‘ 1 ‘ freo. STINSON & Co., Portland, Me,
A SBEU l OD ROO] [N(I.
This article is now well known In all parts of the country as the only rellable standard, low-priced
Roofing. It {8 farnished in rolls ready for nalling to the roof, welghs ouly nbout 60 pounds to 100 square
feot, nnd when finfshed with the Fire=Proof Asbestos Coating, presents a handsome white or lHght-gray
surface. At is adapted for steep and Nat Roofw in all climatos, costs only about half as muocl as Tin, and can
be readily applied by any one. : WM. L. CHASE & CO.,
Do not be deceived by worthless materials which are represented by unscrupulous partios as genuine G & 97 _Liberty 8t. New York,
ASBESTOS ROOFING. "llh‘/:r l\'l NO OTHER RELIABLE POR /'iu.'l’_f' /ﬁu:)ﬁ’l vlv. IN THE MA#R- g -
*ET. ho cheap, tarred felts, petrolenm ofl painis, ete,, which are sold ns Rooflugs under various names, or showl eat of
1Anfl C’.\rIu:lod ‘l\}'plrrv-pnn*lblv venders to be wore durable than the standard articles, are a source of constant Eyron?eters'k Oﬂ'mhllotnghn Plpes,
annoyance and expense, while a reliable toufing from reputable manufacturors can bo purchased at about the tler Flocs, Super-Heated Stoam, Ol Stills, &e.

EAGLE FOOT LATHES,

With Scroll and Circolar Saw Attach.
ments, Blido Rest, Tools, &c.; also Small
Eogine Lathes, Metal Hand Planers, &o,
Noatost designs, superior finish,  Loww
¢ rices, Our now Caralogue describes
these nnd every ool necessary for the
Amateur or Artlsan, Hend for it,

same price asked for these worthless artiolos, HERRY. W. BU"""”&J‘M‘J’“’. NGWO&.
. S BNy, o o
A.S. CAMERON'’S
PATENT

e e | “SPECIAL” Steam Pump

In the Standard of Excellence at home and abroad.

REDUCED PRICE LIST.

LN RNyt b o
Numlmr.[ PRICE. |Steam Cyl|[Pump Cyl| Stroke.

0 85 Bigin. in.

| < |
PR L F
s | 8 n {
i IR N AR

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

A. S, CAMERON,

Works, Foot of East 23d St.
NEW YORK CITY.

NOYE'S
MILL FURNISHINC WORKS

\ R ol Y a7 1
b ure the Jargest in tho United States. Thoy mnke Bure
n'\llll.ll.oncs, Portable Mills, Smut Machines, Packers, Mill

ASBESTOS ROOF PAINT. icks, Water Wheels, Pulloys and Genring, specially

. adapted to fiour B d for (“uk:?uo.
This I8 a better article than has ever boefors been offered for this purpose. It contalus no tar or cheap . J.T. NOYE & SON, Buffalo, N, Y.
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IMPROVED STEAM WHEEL.

We illustrate herewith a novel form of steam engine, to
which the inventor has given the above title.
wardly resembling a machine of the rotary type, it will be
seen that, though allied nearest to that class, it is not a true
rotary engine in the sense of one in which the steam fol-

lows tho piston around
the circle; for here the
impulsive power is
communicated only
over a segment of the
entire periphery. The
advantages claimed
are, besides simplicity
of construction, the
working of the steam
ut the same leverage at
all points of the circle,
and its use expansively
“from boiler pressure
down to atmospheric
pressure in place of
exhausting it under
high pressure."” The
machine is intended to
run slowly, and heuce
friction I8 reduced,
while it is further
claimed to move uni-
formly without back

Iashing, to be free from
the accidents peculiar
to reciprocatiny en-
gines, and to save 3
large percentage of
fuel.

Fig. 1 is an exterior
perspective view, and
from Fig, 2 tho work-
ing parts will be un-
derstood. The wheel,
the shaft of which ro-
tates in bearings in the
case, has ring flanges
on the edges of its
face, making n wide
und deep channel
thereon, Six or more
arms connect the rim
to the hub, midway be-
tween which and on
the face of the wheel
are formed deep trans-
verse recesses, in which
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tudinally to allow of nice adjustment to the wheel. On their
inner side, & plate is provided, acted on by springs to pre-
vent steam from passing between their parts when they are ex-
panded. The packing, I, restsona concaved block, K, which
may bomoved forward and back by the screw, L; it may be ad-
justed so as to cause the packing to bear squarcly against the

STEAM WHEEL.

by the valve, N, the stem of which is pivoted to an arm on
the rock shaft, B, Fig. 1. A crank arm on this shaft recoives
o notch on the connecting rod, which is guided in a bracket
on the case. A pin on the rod enters a groove in the side of
wheel, P. This groove has as many offsets as there are pis-
tous, A, and these are in such positions as to operate the

valve to admit steam
a8 each piston passes
the inlet port, the
length of the curve re-
gulating the length of
time in which the valve
is held open.

By suitable construc-
tion, the connecting
rod may be regulated
to govern the throw of
the valve; and by en-
gaging the hook, Q, on
the protruding end of
the shaft above, the
notch in the rod is
raised from the crank,
so that the valve may
be operated to start the
wheel regardless of the
position of the same.
The hole shown in the
rock shaft is for a hand
lever, so that the valve
may be operated by
hand for starting the
wheel

The inventor states
that he has experi-
mented on this engine
for two years, and that
he is satisfied that pro-
bably a saving of fifty
per cent of the fuel
expended In using the
common forms of steam
engines may be ef-
fected by using the
steam wheel here il
lustrated.

Patented through the
Scientific American
Patent Agency, Janu-
ary 80, 1877, For fur-
ther information rela-
tive to purchase of pat-
ent rights, cote., ad-
dress the inventor, Mr.

work the radial pistons, A, To the inner edge of each pis- | face of the wheel, by fourset serews. The block is held down | J. C. Thomas, Carlinville, Macoupin county, 1L
by flanges, one of which entersa Keoper in the ease, and the
stuffing boxes, so a8 to provent any steam from leaking  other passes out through an aperture in the end of the same,

ton is attasched two or more rods, B, which pass through

around them Into the interlor of the wheel

ing held out by springs. As the bars pass through slots in |

the ends of the boxes, the plstons are thus al-
lowed n little play, while the springs also
serve to hold them ngainst paeking, noted fur-
ther on. At D are radial bars attached to the
rim and the hub of the wheel.  In guideslots
in these the ends of bars, D, enter, and they
nlso pass through holes In the long arms of
levers, E, which are pivoted to the wheel
arms, Tothe short armys of said levers are
plvoted bars, I', which slids in keepers on the
wheel rim, and have pins on their ends. These
pins carry friction rollers which move in guide
slots, G, In the sides of the case. The object
of the Jogs in said slots is to throw the pistons,
A, out to recoive steam, and to draw them in
ut the exhunst ports.

Fig. 1 1s the steam chest, resting upon the
upper edge of the case and fastened to pack-
ing, I, Fig. 2, which is curved upon the arc
of the circumference of the wheel, and has
asbutments, J, to fit into the spnce between
the rim flanges. These abutments are boy-
dled as shown, and are provided with brasses
beld out agaipst the rim by springs. The
brasses have arms which, in similar manner,
are pressed against the inner side of the wheel
flanges. They nre also 80 constructed that
they muy be expunded and contracted longl.

I'hese rods are | The latter flange is slotted to receive a screw for further so-
socured to boxes in which are placed bars, C, said bars be-

curing., M s the exhaust port

THOMAS'
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A Now Life-Saving Rocket.
Captain F. F, Atkinson, of the British army, Is soon to

conduct a series of experiments at Sandy Hook on a new
The entrance of steam through the inlet port is regulated | life-saving rocket, The invention has already, wo learn,

been adopted by the English Board of Trade.
It conalsts of u long cylinder, in which there
aro four tubes filled with powder; the end of
the tuboe is closed by a plate of Iron, ln which
are four holes, corresponding o the four
tubes; firmly fixed on the plate, sothat it can-
not revolve, is a fourbladed serew. When
the fuse is ignited the gns generated by the
combustion of the powder rushes violently
against the helleoidal surfaces and imparts to
the rockoet a rotary motion, which gives it a
steadiness similar to that of a conical rifle bul-
let. The war rockets have a shell head, which
is filled with Greek firo, nitroglycerin, or nny
other explosive or inflammatory substance, In
the lifo-saving rocket this shell may be omit-
ted, or n magnesium Jight can be placed there
for the double purposo of a danger slgnal and
of showing the position of a wreck. The line
is made fast to a short chain, attached to the
rocket by a doublo awivel, thus proventing
tho destruction of the lne by fire, The rocket
is discharged from a V.ghaped steel slide
mounted on wheols, In the early part of
December, the inventor, Mr, J. Singloton
Hooper, drove six rockets a distance of 350
yords, over o vessol 00 feot in longth, each
rooket fulling with great acouracy,
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Printing has been aptly styled the art conservative of all
the arts. But what shall conserve the products of the art of
| printing?

A= was shown in our recent suggestion * For Posterity,”
books and papers as they are now printed are exceodingly
short-lived ; and the chance that any existing print will be
preserved a thousand years, if matters take their ordinary
course, is slight indeed. Even of the writings that have been
considered most sacred, and have been guarded most religious-
Iy, perfect copiesa thousand years old are oxtremely rare. And
when we take into account the viclssitudes of five, ton, or
fifty thousand years, the likelihood that our remoto posterity
will retain any literary record of these days, or any exact
knowledge of the civilization we enjoy, Is too slight to be en-
tertained for a moment. Yet it is certain that, whatever may
be the condition of mankind at any future epoch far remote
from us, such a record would be of Inestimable value, Our

| suggestion, therefore, was that an effort be made to put into

imperishable form some of the more valuable of the repre-

§1% | sentative works of modern civilization, and store them away
24| in some secure place for the benefit of future ages.

A correspondent, who favors the iden, suggests that the

20 | cost of imperishable stereotype plates might be saved by the

use of gum copal. The fact that this substance has with-
stood the elements for such a considerable period, as is indi-
cated by the conditions under which it is found, is ample
proof of its durability under ordinary circumstances; and
all that would have to be specially gunrded against would
be its possible exposure to fire.

The plan proposed is briefly this: To varnish on both sides
the printed sheets to be preserved, and then by the applica-
tion of heat and pressure mould them into solid blocks.
This done, the blocks might be placed in earthen vessels and
covered with melted copal. Thus, like flies in amber, the
ideas of the present age might be fossilized and laid away in
their integrity for the entertainment or enlightenment of
times to come. Buried under public buildings, or other
structures likely to remain in some form to challenge the
curiosity of explorers—geologists, maybe, of some distant
geological era—such fossilized records of our day and gen-
eration might be the only clue to the mental and moral con-
dition of a type of humanity that had long since passed to
the limbo of forgotten existences.

As we urged before, the cost of such a legacy to posterity
would be small compared with the benefits it would carry.
If the amended suggestion should be adopted, the relative
cost would be infinitesimal. Before, we merely threw out a
suggestion; now we would make a serious proposition. Itis
this.

In a few years one of the grandest monuments of the age

¢ | will be erected in or near this city—the magnificent gift of

France in commemoration of our Centennial year. When

least, spaces might be left for storing our more precious and
instructive volumes, duly embalmed in copal or otherwise,
to remain undisturbed until the celebration of our tenth
centennial year, or longer, in case the preservation of ordi-
nary books and records should be more satisfactory than we
have anticipated. This would simply be carrying out in a
more sclentific and comprehensive way the common practice
of. depositing newspapers and translent matter in corner
stones. A more favorable opportunity for setting a sigual
example to the civillzed world touching this matter is not

ing statue of Liberty; nor a more appropriste opportunity.
Let it be done!

P
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THE BLUE GLASS EPIDEMIC.

The blue glass epidemic continues its silent progress; it is
now quite common nlong our strocts snd avenues to see
frames of the azure crystals hanging within dwelling house
windows; while, on sunny days, the Invalid grandfather or
other patient, may be notleed basking in the ethereal rays,

| his countenance filled with hope, though streaked with blue.

In one caso, that of an old lady of seventy-four, that latoly
camo to our knowledgo, in her desire to gecure the coveted
benefits of the blue, sho took her seat bofore the glass after
the wun had nearly gone down, and In u short time deolared

| welghed 587 Iba., the blue glass pigs 6224 Ibs.  Allowing for
the original difference in weight, this showed a gain for the

| violet-colored glass was very marked.” He, however, states
that the burrow pig in the common pen increased 151 Ibs,,
L'whllu the barrow pig in the blue glass pen only increased
| 124} 1bw,

in o common sty; and on the same day, three other sows
and a barrow pig, all weighing 167} Ibs., in a blue glass
sty. On the 4th day of March, 1870, the animals were
weighed, and it was found that the common sty pigs

blue glass pigs of 21 lbs., or &6} Ibs. each pig, in four
months' time.  From these and other comparisons the Gen-
ernl infors that it seems obvious that the influence of the

Here is o gain of 264 1bs. in o single animal in the
common sty over a single animal confined in a blue glass sty.
The General explains this by saying that the common sty
pig wns n strong fellow who stole more food from his com-
panions than well behaved swine are expected to take. But
any person not a blue glass believer would naturally infer
that the reason why the common sty pig gained 264 Ibs,
over the blue giass pig was that, for barrow pigs at least,
the blue glass was o damage rather than a benefit. After
mentioning these pig experiments and that of a calf, the
General proceeds to explain to hishearers that it is electricity
evolved by blue glass that makes it so powerful; it is elec-
tricity, he says, that produces the sparks that we sometimes
sec when a horse's shoe strikes the pavement; electricity, he
says, ignites the hydrogen gas which is evolved when two
sticks of wood are rubbed together until fire is produced.
But here the General's science is as lacking in weight as his
blue glass barrow pig. It is the affinity of oxygen for the
heated particles of iron or wood that causes the spark and
the combustion he mentions, not the evolution of hydrogen
or electricity.

It is well known that Dr. Crookes’ admirable little instru-
ment, the radiometer, is very sensitive to electricity; and if,
as the General supposes, the blue glass rays have superior elec-
trical or other power, the vanes of the instrument should rotate
faster under blue glass than under common glass. Buta
friend of ours, who lately tried the experiment, reports that,
while his radiometer made 135 turns per minute in the sun-
light, behind ordinary window glass, it fell to only 60 turns
a minute when placed bebind a sheet of General Pleasonton’s
blue glass. If, then, we designate 135" as the indicated power
of common light in this experiment, we lose 75° of power
by the use of the General's blue glass; which corresponds
relatively, to some extent at least, with the loss of pork
power experienced by the General in the use of his famous
blue glass experiment upon the barrow pig.

A CURIOUS HISTORY OF AN OLD INVENTOR.
A queer bit of history concerning an inventor has recenthy

we are building the tower on which to set the colossal statue | panion pieca to the interesting article on Papin's achieve-
of Liberty giving Light to the World, let us make roomin the | ments, which Professor Joy recently contributed to our col-
foundation, or elsewhere, for a legacy of intellectual light to | umns. Solomon De Caus was engincer and architect to

remote posterity. Without weakening the structure in the | Louis XIII., King of France; and he stands fourth in chrono-

and on which his fame as another original inventor of the

been unearthed in England, which may well serve as a com

logical order on that list of the original discoverers of steam
power, which is headed by Hero of Alexandris. In 1615,
De Caus published a book quaintly entitled the ** Causes of
moving forces, with divers machines uscful as well as pleas-
ant,” in which he states that *“water will, by the aid of fire,
mount higher than its Yevel;" and he desoribes a globe filled
with water and an attached vertical pipe, through which the
water was elevated by the expansion of the steam ge

by heating the vessel. This is the sum and substanco of De ,
Caus’ discovery, but it is obviously one of importance; and
even in the early period when it was produced, it attracted
the attention of scientific men, and nmong others that of the
Marquis of Worcester. That noble Inventor seems to have
appropristed De Caus’ idea, and many years later he de-
scribed in his *“ Century of Invention™ a substantinlly sim
flar device to De Caus’, which ho constructed and operated,
steam engine is founded. ) :

8o much for fact and for De Caus' work, and by way
of preamble to his history. That record, as usually met
with, Is to the effect that Solomon one day suddenly van-
ished, that he fell a victim to royal jealousy, and that he
was imprisoned for being nhead of his timo.  Subse s
he went mad, and was shut up in an asylum, and ther
was visited, says the chronicle, by the Marquis of Woi

that the blue glass had thrown her into a perspiration.  This | who, during a lucid interval of the unhappy iny
suggests the possibility that the blue glass may be used to | tained from him the seoret of his discovery. All
better ndvantage, upon some persons, in the absence of sun- | a very tragic story, which the world has

shing, nnd perhaps in tho absenco of lght, forty years, and which has placed Solomon

sdcd




the brilliant imagination of a not over-conscien-
{5 tho substance of the story which our English
v now vouches for as truth. In 1834, there ex-
i 2 France a journal called the Musie des Fumilles, which
was &Mbw‘m after the fashion of
many of our present The editor, wanting an illus-
tration of a maniac in a cell to illustrate some harrowing re-
cital, ordered a suitable engraving, But the engraver fuiled
to finish his work in time, and the cut was not received until
after the paper was published. The economical editor, not
wishing to lose his picture, thereupon set to work to write
up a story appropriate to that engraving, and he accordingly
took down a ** Universal Biography " to find a fitting his-
torical personnge to serve as his crazy hero. Solomon de
Caus' name was the first one he saw; and it occurred to him
that Solomon's genius might have driven him mad, even if
it nctually did not.  Consequently he made the inventor into
a manine; and to give an air of truth to the romance, the
editor put his story in the form of a letter written by a court
lady who had seen De Caus in prison, in which letier the
wvisit of the Marquis of Worcester was incidentally described.
When the romance was published, it ereated an unlooked-for
sensation; people accepted the story so completely that, even
when the editor acknowledged that it was wholly imaginary,
he was not believed, and learned antiquaries insisted that it
was genuine. Consequently, ever since, Solomon de Caus
has been regarded as a wretched lunatic who perished miser-
ably; while the truth is that he never was imprizoned, never
went mad, but lived a learned and honorable life, and, on
dying, received special funereal honors from his king.

To those excellent readers of ours who oceasionally lecture
us in their letters on the responsibilities of editors—and of
scientific editors in particular—we commend the above story
as a text for future admonitions.

Y NI

ON KEEPING AN INDEX.

The recent production of several books on scientific sub-
jects, in which the authors all state that the work originated
in casual notes gathered during the study or active practice
of their various professions, will sugyest to many the advan-
tages of keeping an index or memorandum of facts met with
in reading or observation. A well known engineer of this
city lately showed us a huge volume, constructed in a way
well suited to this purpose, in which, for several years, he
has noted down, indexing as he proceeded, all the useful ar
ticles and hints relating to engineering or mechanical sub-
jects which had appeared in the various publications which
he deemed worth remembering. He did not of course copy
the articles entire, but simply jotted down a sentence or two
embodying their gist, and an accurate reference to the source
of information—often merely the latter. By practice he had
scquired the habit of making these rough notes on the spot,
wherever he might be. Once a month or so he gathers his
scraps into his book and posts his index; an hour or two's
work at the most. The result is that he now has a fund of
information at hand, acquired with very little trouble, the
value of which can hardly be overestimated.

This is only one instance of others within our knowledge,
and we would strongly commend the extension of the prac-
tice. An enormous amount of the most useful material
never finds its way into books. We would not confine our
notes to newspaper articles alone, but include in them all
facts likely to be of future use which come under personal
observation or are obtained in conversation with others.
And the earlier this habit is scquired the better. An ap-
prentice in almost any shop is sure to see the older workmen
doing work after a fashion of their own. He may not know
why one man who produces particularly good castings—rams
his mould, for instance, in a certain way—or hammers an
iron plate to straighten it after a certain manner peculiar to
himself; yet be can use his eyes and ask questions, and put
down what he sees and is told. In after years, he may turn
back to his notes and find in them aid which Is of money

value, In the same way, the student will find a colloge |

course far more useful to him if he will wateh for ** points "
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thebeglunln‘,nnnynlulbhboohmpmpnnd from notes
thus made, and these becomo a source of considerable re-
turns to the compller.

Such books, moreover, are gencrally exceptionally good
because they relato to pure practice and what has been done,
and are freo from speculations, more theories, and second-
hand statoments. It is well to romember also that the neces-
sity of keeping indices or notebooks is a growing one.
The tendency of every profession, every trade, every calling,
is toward differentiation. People are becoming specialists
by force of circumstances. No one now pretends to know
any one science or trade thoroughly: certainly not in this
country, where the progress of invention is so rapid, or in
this age, when new discoveries are of almost daily occurrence.

The greatest portion of any man's knowledge must remain |

in the condition of an index; he may not remember the de-
tails of & subject, but he can know where he can place his
hand on & source whence ho can derive sll the information;
and to this Inst species of knowledge the well maintained
notebook {8 0 most important aid.

No one, we bolieve, has ever imputed the gift of prophecy
to that great satirist and poet, Aloxander Pope. We are in-
clined to think him in o most prophetic mood, however,
when he penned the couplot—far more true in our days than

in his:
“ For indox learning turna no studont pale,
Yot holds tho eel of Sclence by tho tan.™

AMERICAN INVENTIVE PROGRESS,

The future historian of the inventive progress of this
country will find that the record of the same naturally di-
vides itself into two distinct parts, each marking o separate
era. These may bo termed respectively the period of con-
ception and the period of development, During the former
most of the great American inventions were first originated;
during the second, which includes the present time, the ten-
dency of inventors has been more towards seeking new ap-
plications for established principles or improving upon
earlier embodiments of the same.

The first era begins with the labors of Franklin, Ritten-
house, Hare, Evans, and their contemporaries. It terminates
with the end of the year 1840, Inspection of the records of
the Patent Office shows quite clearly the substantial basis
for the division we have suggested. The first patent granted
by the United States was dated July 81, 1790, and was issued
to Samuel Hopkins for a process of making pot and pearl
ashes, During that year, the total number of patents was
but 3; the following year it amounted to 33, and then for
sixteen years the aggregate fluctuated, falling as low as 11
and reaching as high as 99. For the seventeen years fol-
lowing the variations were between 100 and 300, the last-
mentioned number not being exceeded until 1825. The in-
crease subsequently was more rapid; and by August, 1836,
when the present system of numbering the patents began
(it appears with those of Thomas Blanchard, for turning fir-
regular forms), the total had reached 10,041; or, for the period
of sixty years comprised in the first era, the aggregate
amounted to 17,447. Yet in this small number are included
Whitney's cotton gin, McKean's first steam saw mill, Whit-
temore's wool and cotton card-making machine, Hare’s oxy-
hydrogen blowpipe, Blanchard’s tack machine, Fulton's
steamboats, Hall's breech-loading fire-arms, Perkins' steel
engraving, Stevens' tubular boiler and screw propeller,
Lowell's power loom, Burden’s horseshoe and spike ma-
chinery, Mott's stoves for small coal, Saxton’s magneto-
electric machine, Bogardus' ring flyer for cotton spinning
and the long category of other important devices of that
wonderfully prolific inventor, Professor Henry's splendid
electro-magnetic discoveries, Morse's telegraph, Guthrie's
Fdhconry of chloroform, Boyden's patent leather, Baldwin's
| improvements inthe locomotive, Howe's pin machine, Me-
Cormick’s reaper, Colt's revolvers, Wells' hat body machine,
Goodyear’s vuleanization of india rubber, Bigelow's carpet
loom, Howe's sowing machine, Sickel's cut-off, Morton's
discovery of the anmsthotic qualities of chloroform, Rod.
man’s hollow casting of ordnance, House's printing tele
graph, and Ericsson's steam fire engine.

To show with what rapidity inventors made improve-
ments on inventions embodying original principles, it may

to nave done no small share toward siding the development
of the Inventive genius of our country, and thus advancing
our national prosperity —the above statistics would seem to
justify it—but this we forego, or better, leave it to be done
by the editor of the SCIENTIFIC AMERICAN o century hence.
He will have a larger story to tell, and likely, be less modest

than the editor of to.day.

EXHIBITION OF MICROSCOPES.

The soirée of the American Microscopical Society was held
in the large hall of Kurtz' photographic establishment, 284
| street, New York city, on the evening of March 8, The
| exhibits were admirably arranged by Dr. Rich, the Presi-
{dent. On each of twenty tables were four instruments, il-
| luminated by one or two student’s lamps, so that about eighty

| instruments were exhibited, representing thirty or forty ex-
| hibitors. Various kinds of microscopes were shown, from
the most elaborate and expensive to the simplest: while some
were noticeable for originality and special adaptation. No
inferior instrument was to be found in the collection.

Dr. Rich exhibited six microscopes, n Beck grand binocu.
lar, a Zentmayer grand, s Curtis mounting microscope, two
Wales and Hawkins improved, snd a Beck * popular.”
Special mention must be made of Dr. E. Curtis' invention,
which, in regard to convenience in use, originality of design.
and capubility of diverse spplications, stands foremost; it is
undoubtedly the best dissecting microscope, it may be used
as a binocular, and is simple as well as compound. The
stage and illuminator are not attached to the microscope, but
consist of an oblong rectangular box which stands on the
table under the objective lenses, and the whole arrangement
is evidently the result of the experience of a hardworking
professional microscopist. Dr. Rich exhibited under these
instruments most beautiful specimens of the wing cover of
the West Indian beetle, and also some remarkable arrange-
ments of diatoms, first produced several years ago by a lady
in London: they were for a long time a profound mystery,
until the German scientist Maller, in Holstein, produced
them for the trade. The diatoms are on slides containing 100,
400, or 600 specimens each, all classified in species according
to an accompanying catalogue.

Among the appendages shown was the improved section
cutter of Dr. E. Curtis, in which the knife is inclosed in a
frame moving over s plate of glass, in the center of which
the object to be cut is screwed upward through a hole, and
may be made to project a distance as small as one thousandth
of an inch or theresbout.

Mr. Rutherford exhibited a microscope by the famous
Italian maker Amici, which was presented to him by Amici,
when in I'aly thirty yearsago, The connoisseurs present all
agreed that Amici was far ahead of his time; and his instru-
ment, so far as optical effects are concerned, compares fa-
vorably with many of the best imported microscopes of the
present day. Professor Julien, of the School of Mines, Co-
lumbia College, showed five sections of various stones, such
as granite, agate, ctc., by means of two Power and Leland
| grand binoculars, which have an ingenious arrangement for
swinging the polarizer in and out of the tube. Dr. Vander
Weyde exhibited four instruments: one by Andrew Ross, to
which various attachments had been made to change it into
a single dissecting microscope, an inverted chemical micros-
cope, a horizontal microscope, especially sdapted for draw-
ing, and an instrument to which had been attached an eye-
piece for two observers, the invention of the exhibitor. In
this dovice, one observer sces the object under polarized light
and the other under unpolarized. Dr. Vander Weyde also
showed a large inverted microscope of his own invention,
| with a colossal eyepiece and a large field (this was illustrated
{and described in the “ Record of Scientific Progress” for

1865, published by Muxx & Co.); and also a new polarizing
| instrument for observing the colored rings around the axes of
| erystals, whereby the system to which they belong may be

determined. The same inventor also showed several little
| contrivances, which he explained to thoso interested in prac-
| tical microscopy: such as new methods of illumination, a

new finder, and 4 micrometer of new and peculiar construe-

tion. His most remarkable exhibit consisted of the muscles
{ of tho human eye, which contract and dilute the pupil: these
| muscles can only be revealed by the use of polarized light.

in his various studies. Many a professor has a short way of | be noted that in the carly days of the sewing machine nn; Want of space prevents our mentioning in detail all the

his own for working this or that problem, or & neat explana-
tion or iMustration of s knotty fact, or a short cut around
some technical difficulty, by which he secures his pupils’
more rpid sdvancement.

‘We once beard an old housewife say that ahe saved all the
stray bits of carpet, broken furniture, and other spparent
trash, because it was, according to her experience, ** sure to
come useful sometime within seven years.” We do not adhere
o the mystical number seven; but doubtless she was substan-
tally right, and the same rule will hold good regarding the
odd scraps of information gathered. We would more espo-
clally commend the above to readers of this journal. If all
our one hundred thousand readers, in their great varioty of

callings, would keep such records, and each one would once |

in a while favor us with a few lines therefrom regarding In-
teresting facts which had been noted, an immense fund of
valuable suggestions could be given to the world, and useful
thoughts thus be rapidly interchanged. Besides, the effect
wonld be to spare us the necessity of inserting that pam
graph which beads our query column every week, wherein
weinform A. B,, for perhaps the twentieth time, that & recipe
for dissolving rubber or bronzing gun barrels will be found
OB page s0 and so, this or that volume, ete. As we sald ln(

| States and abroad,

patents were granted for improvements thereon in a single
year; and out of the 9,010 patonts issued In the year 1847,
{162 were for improved cotton gins and presses, 104 for im-
provements in the steam engine, and 198 for novel devices
relating to milronds and improvements in the rolliug stock.
In the year 1848, three years after the publication of this
paper was commenced, but 060 patents were granted; but
under the stimulus of publishing those inventions as they
| were patented, ten yoars lator, In 1838, the number had
increased sixfold, reaching 8,710, white up to January 1,
1850, as alroady stated, the aggregate of patents lssued
amounted to 17,447; slnce that time and up to the present
the total is 181,015,

Curiosity here loads us to review our own work, extend-

ing back for, say, twenty years, or to 1857, a period during |

which 170,745 patents have beon issued. We find, by actual
count, that 62,602 applications have been made through the
Scientific Amerlcan Patont Agency for patents in the United
This avernges almost ten applications
per day, SBundays excluded, over the entire period, and bears
the relation of more than one quarter to the total number of
patents issued in this country up to the time of writing.

We might indulge in some pardonable egotism in claiming |

exhibits, although many of them deserve honorable mention;

| but Zentmayer's improved stand, with rotating and center-
ing stage, an arrangement which causes the mirror to work
in the optical axis, McAllister’s four microscopes, aud those
of George Wales and Pike, may be specially mentioned.
Crouch, of London, was represented by eight splendid in-
struments, all provided with his own objectives. Woolman
exhibited some fine instruments by Queen of Philadelphia,
and four London ones, three by Beck and one by Crouch.

The visitors were all much interested in the exhibition,
which will doubtless do much to popularize the fascinating
study of microscopy.

- et ——
Steam in (he Streots of Fhiladelphia,

Seven steam street cars were placed upon the Market
Street Railway, Philadelphla, on March 81. A small boiler
 Incased in wood is placed in front of the car, and by an in-

genjous contrivance the whole power of the engine can be
concentrated on the brakes.  The trial trips were very sue-
cessful, the cars being stopped In a fow seconds, even when
golng at high speed, heavy grades not causing ss much

| trouble as had been anticipated. | ho engines were nolseless,
and horses were not frightened,
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NEW FRENCH WOODWORKING

In the annexed engravings, we illustrate four now wood-
working machines, invented and extensively manufactured
by M. Ferdinand Arbey, of Paris, France, which were pat-
ented through the Scientific American Patent Agency on
January 30 last. They were exhibited, with others from the
same manufactory, at the Centennial Exposition, and there
attmcted considerable attention owing to their difference
from the machines for similar purposes here in use and from
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against a model, ¢, the shape of which is to be copied. The
pivot levers are attached to a laterally adjustable part of
the carrisge, F, which travels automatically forward and
backward. The joint motion of the cutter tool, produced
longitudinally by the carringe travel and laterally by the
power of the spring which presses both guide and tool
against the bodies, accomplishes in the blank an exact re-
production of the model.

Fig. § represents a new carving attachment for common

the perfection of their finish.

Fig. 1 is a machine for jointing staves so as to
produce an exact fitting of the joints, according
to the curvature and diameter of the barrel. Its
main object, however, is to form the staves so
that barrels may be made of staves of varying
widths, and wood thus economized. The staves
are clamped, at D, in a longitudinal arc:shaped
frame, B, which is pivoted to the side standards
of the lathe, A. By means of the center pins, 2,
the stave and its clamps, D, are adjustable to a
greater or less diameter of the barrel, said pins
forming the axis of the barrel and being adjusta-
ble up or down in the standards. The swing of
the frame on its pivots is limited by the set
sorews, f, Fig. 2. For a greater width of staves,
the sot scrows are placed ata greater distance
from the center line and eics versa.  When the
frame is thus adjusted to the radius of the barrel
and width of the staves, the circular saw, C,
which is placed at the end of the vibrating arm,
B, and rotated by a belt from the driving shaft,
B, is passed along ono side of the stave. Then
the frame is swung over, and the saw cuts the

Iathes, for the purpose of grooving, channeling, pearling,

7 molecules of water, and at a still higher temperature it loses
by dissociation more water and only retains 1 molecules of
water. The higher the temperature of the solution, the
more potent this dissociation, and in the presence of comman
=alt the reaction is still more energetic.  Consequently when
common salt and carbonate of ammonin are dissolved together
in one vessel at a high temperature, a double decomposition
results, and mono-carbonate of soda is formed with 1 mole.
cule of water, which salt is almost insoluble in water. The
reaction is as follows:

2 ND 1 ““N‘Hq)’ CO. = Nl’ CO. + S NH. cl_
As carbonate of ammonia is also dissociated at y
high temperature into carbonie acid and ammo.
nin, the solution should not be heated above 140°
or 168" Fah. At a higher temperature the rege-
tion I8 reversed.

I'n Scherbaschefl’s works, a large vat is half filled
with brine, which is heated to 140°, and in it Is
suspended a basket of common salt, and another
of carbonate of ammonia. As they dissolve they
react on each other; the crystalline, almost insol.

[APrIL 7, 1877.
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uble, carbonate of soda is precipitated, while the
chloride of ammonia remains in solution. The
vat has a cover provided with pipes for con-
ducting the liberated carbonic acid and ammonia
gases into the brine of the adjoining vat. The
operation is finished when the liquid in the vat
becomes saturated with ammonia salt. The bas-
kets of carbonate of soda and salt are at once
transferred to the next vat, but a temperature of
140° to 160" is kept up in the first vat for a
while until all the soda is precipitated. Thesola-
tion of sal ammoniac is now drawn off, and the
sodn shoveled out and dried in a centrifugal ap-

opposite side. In this way, the edges are cut
true, and those of any two staves will fit together,
regardless of the size of the staves.

In Figs. 8 and 4 is represented an exceedingly simple lathe
for turning firregular forms, such as sword handles, gun
stocks, ete.  The tool used is a V-shaped cutter, ¢, which is
secured to a pivoted lever, D, the latter being pointed, by a
link, f, to s second pivoted lever, D. Lever D’ swings
therefore parallel to lever D, and of course transversely to

[T 10

Fig. 2 -STAVEJOINTING MACHINE.

the Jongitudinal axis of the lathe. By means of a handle on
lever, D, the tool is removed from the wood as desired;
while it is pressed up to its work by the sction of the power-
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Fig. - LATHE FVOR INREGULAR PORMS,

Fig. 1,~STAVE.JOINTING MACHINE.

and ornamenting balusters, table legs, and other articles of
irregular shape, which are fastened in the lathe centers,
The cutting tool is attached to a shaft, B, which revolves in
bearings at the ends of swinging counter-weighted arms, C.
The latter are pivoted in a hollow standard, D, which is se-
cured to the carringe. The mode of rotating the cutter shaft
and tool is clearly exhibited in the engraving. The tool
passes longitudinally along the object and works out chan-
nels in the same, the dividing disk, F, being turned for the
distance of one subdivision after each channel is made to
produce the next channel by the return motion of the car-
ringe. By slowly rotating the work in the lathe, helicoidal
grooves are made.

Fig. 4—-LATHE FOR IRREGULAR FORMS.

Fig. 6 represents a novel tenoning and mortising machine,
in which the work represented by the dotted lines is first fed
to a pair of horizontal saws, and then to a pair of vertically
cutting saws, which produce the recesses at both sides of the
tenon. The work is fixed to the sliding table, B, and moved
up by the lever, B, The saws are adjustable as to their dis-
tances apart, and the upper saw shaft may be moved later-

paratus, after being washed with a boiling soln-

tion of soda to remove any sal ammonine or com-
mon salt that may be mixed with it. It isnow pure enough
to put at once on the market.

- -

A New Hydrostatic Safety Lamp.
We recently commented upon the danger of explosion in
kerosene lamps, due to the ignition of the vapor which forms

Fig. 6.~TENONING AND MORTISING MACHINE.

in the space above the oil when the latter runs low. This
iguition i liable to take place directly from the wick, espe-

cially when the latter is too short. A new lamp has recently
been exhibited to us, which seems

to be wholly free from possibility
of explosion from the above cause.
Tt is #0 constructed that water placed
in & central reservoir constantly
tends to 1ift the ofl up a tube to the
wick. In this way the oil is kept at
a level at a short distance below the

ally by the handle, DY Tenons and mortises of different
angles are produced by placing the saw bearings on swing-
ing plates of the carriages, and securing the plates by
clamp screws, after giving the required degree of inclina-
tion. The apparatus may also be used as an ordioary clrou-
lar sawing machine,
.-
Another Soda Ash Procoss,

Scherbaschefl, of Charkow, s using a new and important
modification of the ammonia sods process.  Instead of pro-
ducing the biearbonate, as Bolvay's process does, the mono-
earbooate s formed at onee, Ordinary sal sods, which

ful leaf spring. E, to which the lever, 1), is attached. At
the same time s blunt guide tool, on lever, 1), in pressed

orysallizes with 10 molecules of wator, when dissolved In
water and heated to over 95" Fah., cannot take up more than

Mg, L-CARVING ATTACHMENT POR LATHES,

direct evidence from anatomy, physiology, or pathology, of
any mental act belng performed spart from the brain; and
s 10 the question whether the human brain had boen directly
formed, and was constantly maintained by an aot of creative
wisdom, or whother, nocording to the Darwinlan view,
had gradually assumed its complex structure and lofty

powors exhibited In presently existing man, bo preferred the
latter view, becanso it was the one which was most consis-

=

tent with all that was known of the coineident w

of the mental powers and the cerebral organieation. S e

0
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‘o or, If necessary, to ben

mmw‘.‘:‘}mﬂq and other thin pieces of wrought
fron which, from belng 100 heavy or from their positions,
cannot bo stralghtoned upon an anvil,

Tho principle involved in the process of pening is that of
stretching the skin of the metal, and thus producing a sur-
face strain that bolds, by tension, the rest of the surrounding
metal out of {ts natural shape,  Suppose, for example, that
Fig. 15 represents s rod of iron which it is required to

. It is obvious that if we stretch the skin on the
hollow side by hammering it all over(as shown at A, in Fig.

the force of the blow
upon a small area, the
effect of the blow is
greater; then again the
indentations made by the hammer, being dish-shaped, do
not disfigure the plate so much, especially as the blows
are light and the hammer marks so close together as to
contact or partially cover one another. The flat face is used
in cases where much pening has been done, to efface as much
as possiblo the marks left by the ball pene end of the bam-
mer. In many cases, however, this is unnecessary. While
pening a piece of metal, it will greatly assist the operation
if o pressure is placed upon the work in the direction in
which the work is required to go or set; and for this purpose
clamps are often used. Suppose, for example, that a strap
such as is shown in Fig. 17 requires to be made narrower at
A. We may rest it upon the bench, E, in the position
shown, press down the end of the jaw, B, and deliver the
blows denoted by the marks shown on the round corner, C.
1In this case, the effect of the hammer blows will be sufficient,
if the flat face of the hammer is used. If, however, the strap

=

had a sharp corner, it would be necessary to rest the two
ends of the strap jawson the bench, and, using the ball pene,
deliver the blows shown by the marks at D. In either case,
the effect will be to close the distance between the jawsut A,
The reason in the latter case for pening the strap in the middle
is that, since the pening will tend to round the face length-
ways, the filing out the pening marks will tend to straighten
that face, and may be more quickly performed; for, if we
were to pene the face in two places, the filing out of the
marks would aid the peningto round the face. It is obvious
that, were the jaws 100 narrow at A, pening the inside crown
face of the strap would widen them. The blows should fall
dead—that is, the hammer should fall, to a great extent, by
its own weight, the number rather than the force of the blows
being depended upon; hence the hammer marks will not be
deep. This is of especial importance when pening has to be
performed upon finished work, because, if the marks sink
deeply, proportionately more grinding or filing is required
to efface them; and for this reason the force of the blows
should be as near equal aspossible. Anotherand a more im-
portant reason, however, is that the effect of the pening does
not penetrate deeply; and if much of the pened surface is
removed, the effects of the pening will be also removed: for,
as a rule, the imme-
diste effects of the
blows donot penetrate
deeper than about
inch. 'While the work
is being pened, it
should be rested upon
awood or a lead block,
and held so that the
part struck is supported
asmuch as possible by
the block. In no case
should it be rested upon an iron or any hard metal block, as
that would tend to stretoh the underneath face, and par-
tially nullify the effects of the pening.

Wrought iron shafts of considerable thickness may be
straightened by getting them red hot, and suddenly cooling
the high side until it assumes a black color, then reheating
the shaft again and repeating the cooling process, which
should be performed as quickly as possible.  This process,
repeated a suflicient number of times, will inevitably straighten
the shaft. The principle involved in this manipulation is as
follows: When the shaft is red hot all over, it is also expanded
all over, and the cooling contracts the spot or side cooled,
which shrinks, creating s strain which draws the hot side out
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of its natural shape, $o as to accommodate the shapo of the
contracted side,

In stralghtening work of cast fron, pening boars an impor-
tant part, especially in the caso of fron patterns or light fron |
onstings.  SBuppose, for examplo, that Flg. 18 ropresents an |
fron casting, and that the distance, A, from the center of one ‘
double eyoe to that of the other wis too short: by pening the |
arms on the faces denoted by B, ¢, and In the place denoted
by B, the distance, A, could casily bo made correct. If the
width at A were too great, similar poning at D D would bo
required.  1If, however, tho shaft itself should be out of
straight and does not require to bo turned up in the Inthe, it
becomes & consideration whether two evils cannot be reme-
died by one pening operation.

In Fig. 10, forinstance, isa
casting that, by warping in
the shaft, has thrown the |
arms out of parallel, making |
the distance at A too great.
It follows that, by delivering
the pening blows as shown
upon the shaft, the effect will |
be to stralghten it, and at the
samo time bring the arms into
line. If, after tho shaft is
straightened, the arms re-
quire adjusting, they may be
pened separately. It is obvious, however, that, if the shaft
must be pened, it must be :
operated upon first. As
an example of straighten-
ing cast iron plates by
pening, let Fig. 20 repre-
sent s warped plate. The
pening marksshown at A,
and similar blows deliv-
ered upon the other side
in the hollow at B, would
straighten it; or, in Fig.
21, if the tongues, A, B,
were warped soas to stand
up too high, pening at C

us Is carved from tho pear] sbell. The reason for this
change, s wo have already cxplained, s that the alkaline
base in the glass combines with the earbonic ncld of the
uir, setting free the silicle neid of the material,  Then the
alkaline carbonate 8o formed is waalied sway by water, and
in place of the gluss we have nearly pure silicic neld.  This
hag been proved to be the fact by actusl anslysis of some of
Genernl DI Cesnola's specimens,

But there is good cause to belleve that the ancients were
in possession of processes for producing this iridiated gloss
in brief periods of time; and it also appears that the glans-
workers of Chinn and Burmah have like knowledge. In
April of last year, we noted the fuct that specimens of the
Chinese glass had been sent to M. Clemendot, a noted French
chemist, for examination. We now find in the report of &
recent meeting of the French Academy of Sciences that, in
conjunction with M. Frémy, the above scientist has suc-
ceeded in reproducing the iridiated glass, and that numerous
fine specimens have been exhibited before the aforesaid
society.

The process, which is said to be certain in its results, con-
sists simply in submitting ordinary glass for six or seven
hours to the action of water containing 15 per cent of hy-
drochloric acid st & pressure of from 2 to 8 atmospheres,
corresponding to a tempersture of about 248" Fah. The
besutiful glass thus quickly produced will doubtless find
many oruamental spplications.

BETToN
Influence of Pressure on Combustion.

Some interesting observations have been made by M
Wartha on the influence of pressure on combustion. He
observed the burning of six stearine candles in free air, and
in an fron case under a pressure of 195 stmospheres. They
burned under the pressure with a flame 3 to 4} incheslong,
and gave much smoke; their luminous power diminished,
while the flame assumed a yellowish-red color. The decrease
of weight after one hour of burning was found to be lessthan
in burning in free air. This last result is opposed to the ob-
servations of Frankland, who has affirmed that the consump-
tion of the burning material of a candle, or the like, is not
perceptibly dependent on the pressure of the medrum in which
the combustion occurs. It is supposed that the difference of

and D would straighten
them.
Patterns for plate castings often become warped in time

pressure in Frankland’s experiments (on Mont Blanc and at
| Chamounix) was not sufficiently great to give a distinct dif-
| ference in consumption of the burning matter. M. Wartha

from the rapping of the pattern: for example, in Fig. 21 are | further put a candle to burn under an air pump receiver,
two holes, Eand F. Into these holes pieces of stout wire | with special apertures; and with incressing rarefaction, the
mpheed; the moulder then strikes the wires on all sides 10 | flame was seen wcn]uge, and its ]nminouspo‘-grgodimin.
loosen the pattern in the sand or mould. In course of time, |jsh. At a pressure of 8} inches, the greatest rarefaction pro-
the metal around these holes becomes bulged, and there is | duced, the luminous power was quite gone, and the flame,

created a local tension apt to distort the pattern, so that it
requires pening to straighten it.

A skillful moulder
will often straighten
plates in the moulding
process. For example,
suppose that, having
cast a number of
plates, such as shown in Fig, 21, he finds that the points
of the tongues, A and B, always curl up in the mould
to about } inch too high. He will then pene the pattern
80 that the tongues stand } inch too low, and thus save
a great deal, if notall, of the pening. Another plan adopted
by moulders to straighten castings is to uncover the parts

which had now assumed threefold size, appeared to consist
of three parts, an inner bluish-green cone with a violet
shesth and a weakly violet mantle. The diminution of the
| luminous power in this case Mr. Wartha explains by the fact
that, under less pressure, less of the products of combustion
are separated in the form of soot.—Nafure.
_— —,—st—e—

Eucalyptus Globulus,

The Central Pacific Railroad Company has lately arranged
to have 40,000 trees of the above species set outalong the
500 miles of the right of way of the company. This is only
| the first instalment, as it will require about 800,000 of the

trees for the 500 miles of valley where they are to be culti-
vated. The immediate object of the plan is to increase the
humidity of the region, and lessen the liability to droughts.

Fig: 27 It isan established fact that the destruction of our forest
: trees over large tracts of the country is having a direct ef-
= fect on the climate, and we are glad to know that this com
5 AR pany is replacing, at least in part, the forests which have
= been destroyed.
oF IS The beneficial influence exerted by the foliage of the euca-
lyptus in malarial districts is well known. Experiments

have proved eminently successful in this direction, notably

that of the English Government at the Cape of Good Hope,

and of the local government of & region in Belgium. The

that are apt to sink in the sand. If any part of a casting has | ewcalyptus globulus, or blue gum, is supposed to be efficacious
the sand removed from its upper surface while it is still red | in marsh and other fevers, und is known in Spain as the
hot, that part cools the quickest and 1ifts up; and of this fact | ““ fever tree.”  The bark and leaves of the tree contain much
the moulder takes advantage, uncovering the part which ex  tannin, which is extracted on o large scale in Australia for
perience has shown him requires to be lifted. The cause of European markets. A new interest has lately been given to
the cooled part lifting appears to bo as follows: The part the genus by the discovery of abody in the leaves and bark
cooled contracts the quickest; and to sink in the mould, closely resembling in its properties these of cinchona or
it would require to compress the bed sand or else to mise the | Peruvian bark (the source of quinia), and much more abun-
other part of the casting. The whole weight of the sand in dant.  Vaquelin obtained, in an analysis of the leaves, an
the cope, as the top part of the mould ix called, tends to keep | essential oil containing eucalyptal or eucalypt camphor, and
the casting down; and when that weight is removed at any | a resin closely resembling resin of cinchons. This extract
part by removing the sand, the contracted part naturally | yielded a substance capable of neutralizing the strong acids,
rises, because there is less resistance offered to its rising than | and forming crystalline salts, The crystals of its sulphate
there would be to its falling. In many cases, this cooling | are almost identical in form with the star-shaped crystals of
process is aided by the applieation of water, which much in- x sulphate of quinia or cinchona, and present the green color-
creases its effect; and itis astonishing, under skillful manipu- | ation on the action of chlorine and ammonia, hitherto sup-
lation, how much a plate or casting can bo shaped at will, | posed to be peculinr to quinia. The dried and powdered
by water judiciously employed, without causing it to crack, | leaves and bark, and even the wood, of this tree have found
- O | employment in medicine, The wood is close grained, heavy,

Iridiated Glass—Possiblo Rodiscovery of a Lost Art, andof a dark color, and may be used with advantage by the

It is well known that. under the influence of moist air and | cabinet maker.

in the course of great lengths of time, certain kinds of glass | B i e
lose their transparency and become covered with opalescent I Toows and chisels for cutting French burr stones may be
layers, which are easily cracked off. This occurs most fre- | tempered by heating to a dark cherry red and quenching in
quently with glass that has been long buried in the earth. | the following solution: To 8 gallons water add 8 ozs. each
In the collection of ancient relics exhumed at Cyprus by | spirit of niter, spirit of bartshorn, white vitriol, sal ammo-
General Di Cesnola, there are abundant examples of glass | niac, and alum, and 8 ozs. common salt, with & double hand-
bottles, cups, vases, etc., which are ns brilliantly Iridescent | ful of hoof parings,
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Scientific Amevican,

strength. A vortionl column of any known solid five miles
high would undoubtedly crush its base; but a mountain five
miles high stands socure, simply becanso tho vortical pross
ure at the center of its base which tends to crush out the
materind, s resisted by the laterad pressure of the surrounding
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Communications.

Lamp Explosions,
To the Bditor of the Ssientific American :

y Yore ! ( ( rfoe here, al
I‘n" lamp explosions we are constantly hearing of | mate rinl. 8o, wore the earth solld and a perfeot sp Y
are not o:l‘::dou st all, but glass uplonlo’nl. if ** ox- | though it would be about twonty-six and a half miles above |

* i the proper word, which I am inolined to doubt; | the outline of equilibrium for a fluid earth at the poles, it
and it may be that tho so-called lamp explosion, referred | would still bo able to maintain this figure, since there would
t0 in an article on this subject, in No. 12 of your current nowhere exist In its interior an unbalanced stress capable of
volume, wis of this class, us It was stated that thore wis no | crun'ldng its material,
more nolse heard than would result from the breaking and | Woburn, Mass,
falling of & lamp chimney, avd that the .:h::p'o;lonlm l:M

pleces ore L a fow Inches,
:%&:’u not wo‘t:::lh:l:nn: This scoms to show i T the Editor of the Scientific American
that the lamp did not explode, but simply ** went to pieces,” | Under the beading “ The Frost Plant of Russls,” your
as your correspondent stated; whereas, if there bad been | corrospondont, Mr. J. Stauffer, of Lancaster, Pa., calls at.
any explosion sufficient to bresk the lamp, the oil would! tention, in the SorexTirio Amenicax for February 24, 1877,
certainly have been scattered in every direction. {p. 116, to the remarkable scoumulation of fce around the

From some reason not fully understood, but believed to | stems of the eunila Mariana (Maryland dittany).

result from imperfect annealing, glass articles are liable to|  As long ago as 1850, it was my privilege to call the atten-
crack and fall to pleces without apparent cause. Glass | tion of the scientific world to an identical class of phenomena
vessels, when used for other purposes than lamps, do not|in a paper entitled * Obsorvations on s Remarkablo Exuda-
cause any damage when they ** explode,” beyond the loss of i tion of Ice from the Stems of Vegetables, and on a Singular
the article and its contents, and, it may be, a stain or two ‘ Protrusion of Icy Columns from certain kinds of Earth dur-
on the clothing or carpets; and no one therefore pays any | ing Frosty Weather.” This paper wos published in the
attention to this matter. But when a glass lamp falls in | “ Proceedings of the American Association for the Advance-
pieces in this manner, it generally spreads the warm oil over ment of Science,” third moeeting, Charleston, 8, C,, March,
the surrounding objects, such as clothing, the table cloth, | 1850 (pp. 20-84), nnd likewlse in the Zondon, Edinhurgh and
or the carpet, and these, being of a fibrous nature, nct as | Dublin Philosophical Magasine for May, 1850 (third series,

W. E. Bucek.
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Tey Fringes Around the Stems of Flants,

wicks, causing the oil ignited from the burning lampwick
to readily burn, and thus adisastrous fire is theresult, and
we hear of another ““coal oll explosion.” Coal oil has sins
enough of its own to answer for, 88 every one knows; but
it is a good servant when properly managed, and it is not
fair that it should be credited—or rather discredited—with
more than its proper share,

Glass 15 one of the most treacherous substances that we
know of, and should not be depended on to contain such a
dangerous material as the coal oil usually sold for illumina-
ting purposes. Glass articles may boused for years in safe-
ty, and yet are lisble at any time—to say nothing of the
danger of breaking from anaccidental blow or fall—to fly
to pieces, causing (when used for oil receptacles for lamps)
immense damage to property and frequently loss of life by
the most horrible of deaths. The writer has known several
instances of glass articles other than lamps breaking in this
manner, one of which was a large fruit dish that broke into
an immense number of small fragments,

Occasionally there may be seen, in closely examining
glassware, o flaw or speck resembling s white stone, from
one sixteenth to an eighth of an inch, or even more, in di-
ameter, imbedded in the substance of the glass. This is be-
lieved to be a portion of the silica that has not properly
combined with the other materials and is not therefore

vol. 86, pp. 820-342),

As far as I am aware, this paper contains the first attempt
at an explanation of the phenomena as manifested in vegeta-
bles, as well as their co-ordination with the protrusion of icy
columns from the carth. So far as the notice of the fact of
such accumulations of ice around the stems of plants is con-
cerned, I was anticipated by several observers, BStephen
Elliott, in his ** 8ketch of the Botany of South Carolina and
Georgia,” published in 1824, notices o remarksble protrusion

JSrons (vol. 2, p. 822). Sir John F. W. Herschel published a
short notice of a similar exudation of icy fringes, occurring
around thistle stalks and stumps of heliotropes, in the London
and Edinburgh Philosophical Magasine for February, 1833
(third series, vol. 2, p. 110), Professor 8. P. Rigaud, of Ox-
ford, notices the occurrence of an aunalogous phenomenon
on a recently built stone wall, in the succeeding number of
the same journal (third series, vol. 2, p. 100, March, 1838).
Professor J. D. Dana appears to have noticed similar phe-
nomena on the twigs of plants (vide ** Manual of Mineralogy,”
second edition, p. 46, New Haven and Philadelphia, 1840),
The plants in which I observed the phenomenon were
two species of the genus pluchea of De Candolle, or conyza of

the older botanists, namely: piuchea bifrons and p. eamphor-
ata, It is more common and conspicuous in the former.

glass. It probably hass different rate of expansion from the | Both of these plants grow sbundantly in wet soils, around
glass with which it is surrounded; for it is found that glass- | ponds, and along the roadside ditches, in the low country of

ware is extremely lisble to crack at the place where such
flaws are found, and some glassmakers say that such ware
is sure to fly st some time under the varying degrees of
temperature to which domestic utensils are subjected. In
view of this, glass buyers should always avoid purchasing
an article of this class, and particularly so if the object to
be bought is a lamp.

Glass has its advantages over metal in some respects, be-
ing more easily kept clean, as it is not liable to oxidation,
aad, being & poor conductor of caloric, does not heat up
the oil as quickly as metal; but its superiority in these re-
spects is more than counterbalanced by the liability to fall
to pieces without warning. Glass lamps can, however, be
made safe if provided with metal oil receptacles inclosed in
the glass, which would then form merely an ornamental
stand or casing for the oil vessel. Several patents have
been granted for lamps on this principle, some of which, I
believe, have expired, and the inventions covered by them
masy be manufactured by any one who chooses to do so with-
out fear of infringement.

Washington, D. C.

On the Shape of the Earth,
To the Editor of the Scientific American :

In your paper of March 10 there is a communication on
the above subject, in which the author maintains that the
shape of the earth would be what it is st present even had
it always existed as s solid mass. His reason is that, owing

OCCASIONAL.

B

to the rotation of the earth, there would be a pressure ut the |

poles, in excess of that at the equator, by an amount equal
10 the pressure of a column of iron thirteen miles high; and
this, he thinks, would cause the poles to sink in. Let us as-
sume for the present purpose that the highest mountain rises
five miles above the level of the ses, and that the greatest
gea depth known is three miles. Here, is a variation from
the form of equilibrium for & fluid globe of eight miles, and
yet the earth is stable. Now it is a well known fact in
poysical geography that the highest mountains are in gen-
eral contiguous to the decpest seas, or, more exactly, the
largest mountain systems are contiguous to the largost
oceans. Hinee these changes of outline are much more
abrupt than would be those In & globe of iron, where the
variation from the form of equilibrium was gradual from the
equator 1o the poles.  Your correspondent loses sight of the
fact that, in order to crush a solid, there must be an oxooss
of pressure in some one direction equal to its crushing

lOlrolina and Georgin. The accompanying sketch, repro-
duced from my paper in the “ Proceedings of the American
Association " above indicated (pp. 22 and 23), conveys a toler-

ably good idea of the appearance presented by the friable
sheets, or ribands, of semi-pellucid ice around the foot stalks
of the pluchea.

This is hardly the proper place to reproduce my explana-
tion of the ice phenomenon in plants, or to show its co-ordi-
nation with the more general phenomenon of the protrusion
of columns of ice from certain kinds of earth during frosty
weather, In the paper referred to will be found a full dis-
cussion of the possible sources whence the large supply of
water is derived, which, by freezing, forms the accumuls-
tions of icy fringes in the one case, and the icy columns in
the other. Suffice it to state that T have there shown that,
in both cases, the phenomena are purely physical, having, in
the case of plants, no connection with the vitality of the
stem; and that the appearances * are quite at variance with
any idea of the doposition of thess ley fringes from the store
of aquecus vapor in the general atmosphere, in the manner
of hoar-frost. "

If your correspondent will conslder all of the facts which
are established in relation to the phenomenon in question, he'

of crystalline fibers of ice from the stems of the conyza bi-|

[ArrIiL 7, 1877,

‘wlll, I am sure, be convineed of the untenability of hix ex.
Tho explanation given by Dr. Darlington, in his

planation,

Flora Cestrica, in 1858 (as quoted by your correspondent),
s more In necordance with known facts.
Jonx Le Coxre,
Unlversity of California, Oakland, Cal.
e

| State Legisiation on Patents,
T the Editor of the Scientific American:

I notice In your issue of March 8 an article from Mr, J,
"I’u-«-y, of Philndelphia, in reference to legislation by the
| States upon patents granted by the United States.
| The bill introduced in New York appears to be similar to
that passed by the Legislature of this State in 1871 (** Com-
‘ plled Laws of Michigan,” p. 519), and one of the same char-
notor was held in Indiana (43 Ind., 107, 18 Am. Rep., 805) to
bo unconstitutional, as interfering with the exclusive power
of Congross to rogulate patents, See also opinion of Davis,
J., ex parts Robinson, 3 Ind., Stat. 365: “If the patentee
| complies with the law of Congress on the subject, bie has »
right to go into the open market anywhere within the United
| Btates, and sell his property.” “ The law in question at-
| tempts to punish, by fine and imprisonment, & patentee for
dolng with his property what the National Legislature has
suthorized him to do, and is, therefore, void."

See further upon this subject, Pendar ¢. Kelley, Supreme

Ct. of Vermont, Am. Law Register, Sept., 1876, 511.

Jaxes B. Romeys, Counsellor at Law.
Detroit, Mich.

it -t

Boller Explosfons,
1o the Editor of the Scientific American :

| The cause of boiler explosions is nothing more nor less
[ than carclessness and incompetency of owners and engineers
in charge. There are men in charge of machinery and boilers
who know nothing about either, I Jdonotblame the men; the
owners and operators are to blame for the explosions and loss
of life. Many men put in charge of boilers have no idea of
the amount of pressure in a boiler; and they will put up a
new boiler and let it run until it blows up or burns out. It
is seldom that we hear of any person here cleaning out a
boiler—not one out of one hundred. “When the boiler gets
too full of water, they open the blow-off cock and blow some
of it away.

I would recommend that surface cocks be placed in line
with the middle gauge to blow off the sediment that accumu-
Intes on top of the water. The sooner there is a boiler in-
spector appointed, and engineers put through a thorough ex-
amination, the better it will be for owners, operators, engi-
neers, and the community at large.

Turkey City, Fa.

J.T.C.
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Lightning Rods,

To the Editor of the Scientific American :

| Inlast June, an elm tree standing 10 feet behind my house
| was struck by lightuing. On the comparatively smooth
'upper limb, which was thoroughly drenched by the falling
i rain, no marks are visible. As the descending fluid en-
| countered the rough bark—which was more or less dry
underneath—of the larger branches, its effects became mani-
fest. The rough bark was scaled off a place three or four
inches in width. On the body of the tree, which was very
shaggy, the bark was split through to the wood in three
places. At the base of the tree, for about two feet above
the ground, no effects are visible, which may be accounted
for in this way: The upward spattering of the mindrops
upon the surrounding stones had thoroughly saturated the
bark at the base of the tree, and so afforded a good condue-
tor for the electric fluid. To all appearance, the lightning
left the tree as soon as it reached the ground, and ran off
upon the surface. Had it followed a root, it would most
likely have thrown up the dirt, as it usually does in such
cases.

I maiftain that it is just as well for a lightning rod to ter-
minate at or just beneath the surface as it is (o extend down
several feet. For, in the first case, inasmuch as it almost
always rains during a thunderstorm, if the rod were struck,
the fluid would find no difficulty in passing off upon the wet
surface; but in the second case it would often—and espe-
cially near a cellar wall—be very apt to find a dry terminus.

Franklin, N. Y. P

-
Feeding Poultry.
T the Editor of the Scientific American : _

In raising poultry, it is not sufficient merely to provide
proper food; but the food must be properly given. Some
persons have an idea that, if they throw down a heap of corn
once or twice a day, that is all that is required; but no plan
18 80 extravagant nor so injurious as this. The corn or other
food should be scattered as far and wide u&po-gr.Mﬂ;
birds may be longer employed in finding it, to the benefit of
their health; and that they may not accomplish in a few
minutes that which should occupy them for hours, It isthe
nature of fowls to take a grain at a time, and to pick grass.
and dirt with it, which assists digestion; but if, & to
this, they are enabled to eat corn by mouthfu SN
are soon overfilled, and they seek relief in- P
of water. Nothing is more injurious than tl 1
activity that attends the discomfort caused by it lays "
foundation for many disorders. , i SR

Yarmouth, Me, ]
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' ) and on any description of
&srm,thmacwl or drawing remaining un-
impaired. Tho facaimile printing process is based on the
well known and remarkable qualities of aniline. The docu-
ment from which a number of coples are required is written
with a patent aniline Ink of immense strength, which is
allowed to dry without belng blotted up, A sheet of trans-
for paper 15 damped, the document is laid on its faco down-
ward, they are thon placed in the “ printing pad * (which is a
leather portfolio of peculiar construction), and subjected for

procesd to print the required coples, which is doue by laying
 sheet of ondinary papor on the transfer paper, the impres.
slon plate over it, and pressing for a foew moments in the
copying pross, when {t will be found that a duplicate or fac-
simile of the original document has been produced; and so
tho process goes on until the impression becomes faint, when
it is at once revived by damping the under side of the trans-
fer. 1f a large number of copies are required, a second, and
even o third, trunsfer may be taken from the original docu-
ment, and printed from in the same manner s the first.
The fue-simlile printing process is somewhat analogous in its
results to, but far simpler than, lithograpbic printing, and is
being extensively used in government and public offices. It
is 50 simple that the smallest or dullest office boy can work
it without any fear of coming to gricf; and as a useful ad-
Junct 1o the counting house it will be thoroughly appreciated
by all clusses engaged in commercial pursuits.

—t

Bluo Glass Photography.

The blue-violet glass mania abroad seems to be confined to
the photographers, and the conflict over the deceptive theory
18 being waged, not on the question of the curative powers
of the light transmitted, but regarding the assertion that in-
crensed chemical action can be obtained by glazing photo-
graphic studios with the cerulean panes. M. Scottelari, the
blue glass defender abroad, has fallen into the same errors ag
his co-believers on this side of the Atlantic: that is, he con-
founds the blue-violet rays of the spectrum with blue-violet
transmitted sunlight; while he also reaches the obvious ab-
surdity that the violet ray, when isolated from the spectrum,
possesses greater capabilities than it had when mingled with
the other rays. It is perfectly true that
the violet ray is more active, chemically,
than the other rays; but the latter do not
detract from it when combined with it, and
the chemical action of white light contain-
ing violet rays is precisely as great as that
of the violet rays separated and tested
alone. Hence it follows, as a matter of
course, that a window glazed with white
glass transmits the whole of the solar mays
which reach it, violet among the rest, A
window of the same size glazed with violet
glass would transmit one seventh part of
the rays reaching it, and these would be
violet-colored rays; but it would not trans-
mit one single violet ray more than the
other window.

The Photographic News adds that, accord-
ing to Draper and others, all the rays of
the spectrum probably possess photogenic
power on some substances; and therefore
it is but just to M. Scottelari to conceive
that he has found that the rays other than
violet have an antsgonistic influence on
that ray, and obstruct itsaction on bromo-
fodide of silver. But Mr, Thomas Gaffield
of Boston, has recently madesome new in-
vestigations on this very point, wherein the
inferiority of the violet glass to clear glass
is most clearly shown. Mr. Gaffield's con-
clusion relative to the photographic aspect
of blue glass accords with our own rela-
tive to its employment for curative pur-
poses. He says: It is undoubtedly true
that violet or other colored screens may
be used with advantage in cutting off too
much, or in miking an even diffusion of,
light upon the face of the sitter; but it
can never be true, while two from six
leave a less number than six, that the
catting off of a third, or any fraction, of
the chemical rays of sunlight by a violet
glass can enable the photographer to ob-
tain more rupid or effective results,”

-

Tue “London" cement for joining broken gluss, ching,
wood, ete., is made by taking o plece of Gloucester cheese,
botling it three times In water (each time allowing the water
:.;) evaporate), and mixing the paste thus left with dry quick-

me,
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STONE-WORKING IMPLEMENTS
In stone working, as our readers are awure, the carbon or
black dismond is now greatly used. The dificulty proml-

Fig. 1.

nently encountered, however, in this particular, is that of
fixing the diamond in the saw or cutter head so that it shall
not work loose. In Fig. 1 (selected from Knight's *“ Me-

ﬂ
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wedges in the slot, or by clamps which are themselves
jammed by wedges, etc.

In Figs. 2 and 8 are represented all the various kinds of

FTONE WORKERS TOOLS,

the names of which are as follows: a, square etching needle;
5, marteline chisel; ¢, toothed chisel; d, marteline chisel; ¢,
puncheon; f, g, serapers for sinking flutings; A, i, etehing
needles, callod hougueltes, partly fiattened and sharp; j, hook
for leveling cavities; &, round-nose clilsel, for leveling cavi-
ties: 1, sharp edged notched scraper, for sinking flutings;
w, balf-round rasp; », round file; o, flat file; p, German
half-round rasp; ¢, r, safoside msps; o, (, marteline chisels;
u, v, puncheons; w, x, y, parting tools, with curved ends In
msp or file; 7, «', gravers and burins; ¥, ¢, houguettes or
etching needles; o, ¢, gravers snd burins; f, parting tool,
with curved rusps; ¢ to £, moulding chisels and scrapers,
having edges of varylng patterns; ', wimble, for drilling;
¢, stone-worker's bench; w, #, marteline hammers; vy,
square; &, triangle; o', bevel; ¥, d’, rules and straight
edges; ¢, 1, g, saws of various sizes and construction; 4",
i, J', k', compasses of various sizes and forms; (', schills,
or wooden bowl for holding sand and water; m”, handsaw;
w”, level; o, mallet; p”, ¢, sledges; r”, &', €7, u”, chisels of
varlous alzes: ¢”, ladle for feeding sand and water to the saw;
w', ¥, band saw=.

—— A — —
Contamination of the Alr by Artificial INlumination.

In judging of artificial light from a sanitary point of view,
we must consider its effect on the visual organs as well ason
the other organs, and we have to notice both the effects pro-
duced by the products of combustion on the air we bave to
breathe and the increase of temperature due to the flame.
Frederick Erismann has made some comparative measure-
ments in both directions with different means of illuminstion.
The results were published in the Zetachrift fir Biologie, xii.,
815,

The experiments were made in a portion of the laboratory
inclosed with wood and glass walls, and baving a space of
353 cubic feet, or 10 cubic meters. The air was drawn out
of this space at different heights by means of aspirators. By
the use of a forked tube, & portion of the air was conducted
directly into baryta water, and another portion through a
tube filled with oxide of copper and kept at a red heat, and
then into baryta water. The first portion gave the percent-
age of carbonic acid in the air, and the second the amount
of other carbon compounds. The lights used for comparison
were obtained by burning stearine candles, rape seed oil,
petroleum, and coal gas. They burned for eight hours in
this space with as equal flames as possible, and in the experi-
ments with the candles six were burned at o time. The re-
sults of the measurements lay no claim to absolute exactness,
because a whole series of inaccurscies, difficult, if not im-
possible, to remove, come in here; never-
theless they are of interest for relative
comparison. The figures obtained show
that, under all circumstances and with all

e
kinds of luminants, the air of an inclosed
space contains more carbonic acid and
¢

carbonaceous organic substances than in
the absence of artificial illumination; yet
in Erismann’s experiments the quantity
of carbonic acid was never greater than 06
or 0°7 per 1,000, while the percentage of

other carbon cofipounds was extremely

variable, so that the amount of carbonic

acid is not a correet criterion for the pol-
= lution of theair. The quantity of carbonic
acid actually found in the air of this ex-
perimental chamber was only s small
fraction of that produced by combustion,
so that by far the greatest part escaped by
natural ventilation.

To compare the relative contamination
of the air by the four luminants men-
tioned, the amount of carbonic acid and
hydrocarbons was reduced to the standard
of six normal candles. It was shown that
with lamps of good construction petroleum
contributed less carbonic acid to the air
than any other source of light tested; and,
what is more important, less of the pro-
ducts of incomplete combustion. Also that
by equal illumination stearine candles con-
taminated the air most of all.

In regard to rise of temperature, Eris-
mann made his experiments at four dif-
forent places. Thoy show that during the
eight hours of the experiment, the lower
strata of air, up a height of § ft., increased
but slightly, on an average 8°5* to 5°, while
tho temperature of the uppermost strata

near the roof increased considerably; for

chanical Dictionary”*) we illustrate several modes of in-
serting the boot in

STONE SAWS.
It will be perceived that some of these imbed the diamond
in the saw by sockets, rings, or soldor; others grasp it by
fingers which are clamped in sockets; others grasp it by

* Published In numbers by Messrs, Hurd & Houghton, New York cl(y.'

gas, oil, and petrolenm this increase was
19° to 19°5° Fah. ,and for candles only 719,
If we regard the photometrio effect of the
flames during the experiments, it showed that with equal {l-
lumination rape oil and gas increase the temperature much
more than petroleum, 8o that the action of the latter is about
equal to that of the candles.

Rores made from sheep's entrails are now made at Onk.
land, Cal., to be used for hoisting in mines, y
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NEW LUBRICANT-TESTING MACHINE, i too bad," perpetually erios the tailor, ‘to bo compelled to sit | in a state of compression. On the lower frame of the buggy
We illustrated quite recently Professor Thurston’s appara. | perched up here, plylng my needle—swould that mine was o | are represented two parallel longitudinal bars, ¥, strength.
‘tus for testing lubricants. We now present another ma- | more sotive lifel'  *Last day of grace—the bauks won't dis- | ecned by a cross girt, F. There are also two metal braces, a,
ohine for the same purpose, the invention of MM. Deprez | count—eustomers won't pay—what shall I do?' grumbles the | extending diagonally from the corners to the center, these
and Napoli, which also serves for purposes of comparison ; merchant; ‘I had rather be a dray horse—na dog—anything!' | being secured to the lower sides of the hind axle tree and
of various oils, ete., by giving for each a distinctive traco | * Happy fellows'* groans the lawyer, as ho soratches his head | rocker, and also to the cross girt, F', in the center. Thess
on suitably ruled paper, over some perplexing case, or pores over some dry record— | prevent either axle tree or rocker from being turned over by
A, in our engraving, is a plate, adjusted perfectly lovel  * happy fellows! [had rather hammer stone than cudgel my | the action of the springs and load. On each side of the lower
and polished. It is rotated by gearing from the pulley, G. | brain on this tedious, voxatious question.' And through all the | frame, secured thereto and to the body, is a link, H, which
This plate supports a second plate, B, by the intermediation | ramifications of soclety, all are complaining of their condition | prevents the body being tipped sideways on the occupant'y
of hree pieces of bronze, getting in or out. This
8, 8, 8", which make an link is made of metal, and
angle of 30* with the ver- / consists of two brackets
tical, and of each of which R . and an intermediate con.
the surface in contact “m T - nection. The bracketsare
with plate, A, is of pre- attached respectively to
cisely similar dimensions, frame and body; and the
pamely, one squaro inch, bolt holes on the link are
From this it results that elongated so as to allow of
the pressure exercised on some freedom of action.
the plate, B, by the lever, The remainder of the body
R, is equally distributed is constructed in the usual
over the three picces. way. The device is well
In order to measure the calculated to add to tue
! co-cflicient of friction of lightness of vehicles, both
: ', any ofl, a certain quantity in appearance and 1n actual
Y- ! is placed between the two weight; while it is also neat
.1 plates; the friction devel- and compact.
W oped by their relative Patented through the
. movement teads to draw Beientific American Patent
g1 the plate, B, and this trac- Agency, February 13,1877,
; tile force is as much great- For further information,
g | er as the lubricating qual- address the inventor, Mr,
!‘ ity of the oil is the less. Lucius A. Fogg, Parker J
! In order to measure the City, Armstrong county, e
; extent of the drawing, to Pa.
the plate, B, is attached a St
i very thin steel ribbon, con- More Mysterious
nected at its other extrem- Clocks,
1 ity to a very easily moved M. Cadot, of Paris, has
i pulley, which is mounted recently invented a curious
! on points, and to the axis clock which deserves a pro-

TR IR

i this pendulum to the axis — : — — two apparently free hands
| of suspension, by ¢ the placed in the centerof a
q angle which the right line DEPREZ AND NAPOLI'S LUBRICANT TESTER. double pane, the two sheets

SO TR NPT T AT
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of which is secured the
pendalum, P.  Represent-
ing by L the distance from
the center of gravity of

joining these points makes
with the vertical, by R the radius of the pulley over which
the stoel ribbon passes, and by P the weight of the pendu-
lum, the relation between these five quantitics is expressed
JS=PLsin. ¢
R

But the rod, R, of the pendulum carries, at any point of its
length, a roller which engages upon a vertical piece, V, at-
tached to a carriage, O, the latter mounted on wheels which
traverse rails. If we represent by y the displacement of the
carriage, corresponding to a deviation, f, of the pendulum,
by § the distance of the roller fixed to the pendulum from
the axis of suspension of the latter, we evidently bave y=

IR
isin. £ This, compared with (2), gives ye‘fl,L; or, in other

words, the displacement of the carriage is proportional to f,
that is to say, to the rubbing friction.

The carriage carries a sheet of paper, against which is
pressed at will s pencil, F, which has s very slow motion of
translation proportional 1o the number of turns of the plat-
form, A, and the direction of which is perpendicular to that of
the movement of the carriage, The curve traced on the paper
by the composition of these two movements is then the curve
representing the value of the friction In terms of the num-
ber of turns made by the platform, A.  Simple inspection of
the curve, therefore, ia all that is needed to determine st once
the intensity of the friction at each instant, and its quadra-
ture will give the total work atwarbed by the machine. The
chart on which the curves are described is sultably divided
and marked, horizontally to show number of turns, and yer.
tically to indicate effort in Iba. or kilograma. Each variety
of oll gives a clearly distinet curve from other varletles, so
that its relative lubricating power may be readily estimated

il s
-

Discontent.

How universal it Is! We never knew one who would say
“1 am contented.” Go where you will, smong the rich and
the poor, the man of competence, or the man who earns his
bread by the daily sweat of his brow, and you hear the sound
of murmuring and the volce of complaint, " Theother day,”
sald Freeman Hunt a good while ago, ** [ stood by a cooper,
who was playing s merry tune with his adze around a cask.
*Ah!’ sald be, ‘mine s & hard Jot—for ever trotting round
like & l’f)g, :lrhing Away s s h/-:p_' ‘Helgho!' sighed our
nelghbor, the blackamith, In one of the hot dayw, as bo wiped
the drops of perspinstion from his brow, while his red hot
fron glowed on the savll; “thds s life with & veagesnce,
melting and frylog one's self over the fire.” * Oh, that [ were
» carpenter!’ ejsculsted a shoemaker, as he bent over his |
stone; ‘here I am, day after day, working my soul away in
making soles for others, cooped up in this little seven by nine
room.’ ‘1 am sick of this out-door work, ' excislms the carpen
ter, * hrofling and sweating under the sun, or exposed 10 the
inclamency of the weather—if I oaly was & tallor “This s

ap

minent place among the
number of similar inge-
nious devices which we
lately described. It has

~—finding fault with their particular calling, * If I were only
this or that, or tho other, I should be content,’ is the univer-
sal cry—* anything but what I am.” So wags the world, so
it has wagged, and so it will wag."”

S G
A

IMPROVED VEHICLE SPRINGS.
We illustrate herewith a new construction of springs for
vehicles, which is light, easily applied to any style of car-
risge, and not costly. The springs, we arc informed, weigh
but one Ib. each, and they are connected to the wagon body
and frame by a simple arrangement of brackets. The man-
ner in which the springs are made will be understood from
Figs. 8 and 4 of the engraving. Fig. 3 consists of two in-
terlocked metal pieces, A, between which rubber is inserted.
This is termed a single spring. In Fig. 4, which is a double
spring, two half boxes are interlocked with a third piece, B,
thus making two spaces, both filled with rubber. The Iat-
ter may completely flll the space, or may be notched or cut
away to regulate the elasticity of the spring.
It will be seen from Fig. 1 that doublo springs are at-

tached al one end to the upper paria of the hind sxle tree
and rocker, O, by means of bolts.  Thelr opposite ends are
fastenod 1o brackets, D, which are secured to the body »0 as

of glass composing which
are hold in an ornamental frame. The clock is operated by
concealed mechanism in the frame, which once a minute
causes a slight and nearly invisible motion of one of the
glasses, This causes the movement of the minute hand,
and a minute train of gearing concealed in the pivot of the
latter actuates the hour hand.

Mr. Robert Heller, the conjurer, bas lately been exhibiting
a clock of his own invention, the mystery of which no one,
we believe, has yet fathomed. It is s clear disk of glass,
marked with the usual numbers. The hands have no bulb
or other enlargement at the center, where it might be imag-
ined mechanism could be concealed, and aj pear to be simply
pivoted to the face. A ring like that of a watech suffices for
the support of the clock from two cords suspended from the
ceiling. At the command of its owner, the clock marks any
hour, moves backward or forward, and otherwise bebaves in
an astonishing manner. The use of the cord naturally sug-
gosts concealed wires and electricity, which is probably the
secret of tho movement. But this theory Is somewhat dam-
aged when the magician removes the clock from its cords,
and, holding it with two fingers at arm's length, carries it in
the midst of his audience and causes it to continue its per-
formances under the vory eyes of the people, allowing the
closest inspection. One clock like that would serve as an
invaluable aid to an exhibiting spiritualistic medium, sad
would cause widesproad rejoicings among the elect.

-t =
A Dog Show In New York.

We are informed that a dog show of considerable magal-

tude Is to be held at the Hippodrome in this city in May next.
A number of sporting and nonsporting dogs are expected
from England and Canada to compete for the prizes, which
will be numerous and valuable. The foreign contributions
will add interest to the exhibition. It Is expected that this
will be the largest show of the kind ever beld in this coun-
try. Mossrs. Tiffany & Co. bead the list of those offering
special prizes, which is a guarantee that they will not be of
a cheap or inferfor quality.
Mr. C. Lincoln, who may be addressed st P. O. Box 2882,
N. Y., I Superintendent of the exhibition, and of him all
Information may be had  Entries are not 1o be received
after April 35, except from abroad. Forelgners are allowed
Il May 1. 5L

To sorTex metal oastings, bury them in sawdust in o iron
box.  Make it alrtight with clay, snd subject to a red beat
for several hours. Let the whole cool before taking out the
castings

plaster of Paris or brickdust 1 part. the
bandle with the cement, heat the tang of the biade, then

to support the same; thus holdiog the rubber In the springs

pross It in,
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- ands. It is amphibious, and passes a

SOME MEMBERS OF THE LIZARD FAMILY,

We published, on page 205 of our volume XXXIIIL and
page 811 of volume XXXV, some engravings of typical
members of the family of iguanas, & very numerous species
of the genus of lizards, The name
iguana (says the Rev. J. G. ‘Wood, from
the pages of whose admirable *“ Illus-.
trated Natural History” we select the
aunexed engravings) is employed loose-
ly to many specics of lizards, such as
tho monitors and varans, which in real-
ity havo little in. common with the true
igunnns,  Theso reptiles can mostly be
distinguished  from the rest of their
tribe by the formation of their teeth,
which are round at the roots, swollen,
and rathor compressed at the tip, and
notehed on the edge. There are gener-
ally some teoth on the palate.  All the
true iguanns, moreover, are natives of
the Now World.

Our first illustration shows the ma-
rine orcocephale, an animal first dis-
covered by Mr. Darwin on the turtle-
haunted consts of the Gulapagos Isl-

considerable portion of its time in the
water, Mr. Darwin says: “It is a
hideous-looking creature, of a dirty
black color, stupid and sluggish in its
movements, The usual length of a full
grown one is about a yard, but there
are some even four feet long, I have
seen a large one which weighed 20 Ibs.
These lizards are occasionally seen some
hundreds of yards from the shore,
swimming about, and Captain Collnett
says that they go out to sea in shoals, to catch fish. With
respect to the object, I believe he is mistaken, but the facts
stated on such good suthority cannot be doubted.

““When in the water, the animal swims with perfect ease
and quickness by a serpentine movement of its body and
flattened tail, the legs during this time being perfectly mo-
tionless and closely collapsed on its sides. A seaman on
board sunk one with a heavy weight attached to it, thinking
thus to kill it directly; but when, an
hour afterward, he drew up the line,
the lizard was quite active. Thelimbs
and strong claws of the lizard are ad-
mirably adapted for crawling over the
rugged and fissured masses of lava
which everywhere form the coast. In
such situations, a group of six orseven
of these hideous reptiles may often-
times be seen on the black rocks, afew
feet above the surf, basking in the sun
with outstretched legs.”

The throat of the marine oreocephale
is not formed intoa pouch, but the skin
is loose, and the animal can dilate itat
will. The bedy is covered with sharp,
tubercular scales; a crest of longer
scales runs along the back. The teeth
are sharp and three-lobed, and al-
though, when the mouth is opened,
they present a very formidable array of
weapons, the creature is quite harm-
less, and feeds on vegetable diet, sea-
weeds forming the chief part of its sub-
sistence. The middle toes are united
by a strong web, and the claws are large. There issome
difference in the aspect of the young and the adult, which
is most obvious in the head, where the scales are rather con-
vex in the young, but in the adult are enlarged into unequal
and rather high tubercular shields,

Our second engraving is one of a basilisk, an animal men-
tioned in Scripture and known to heraldry, but whose exist-
ence was long regarded as apocryphal.  Its name (from the
Greek basilens, o king) was bestowed
on it on account of its supposed autho-
rity over other reptiles, which per-
ished, according to ancicnt writers, in
the glance of the basilisk’s eye. ““ This
poyson,” says Topsel, “infecteth the
air, and the air so infected killeth all
living things, and likewise all green
things, fruits and plants of the earth,
it burneth up the grasse whereupon it
goeth or creepeth, and the fowls of the
air fall down dead when they come
near his den or lodging.” Other writers
state that the crowing of a cock would
80 alarm the reptile that, on hearing
the sound, it would fly into the depths
of the desert and there conceal itself.
Travelers in the deserts of Libya were
recommended to carry with them a
supply of roosters, to drive away the
basilisks from the routes. In all prob-
ability, a basilisk, as shown in our en-
graving, was once found in the East;
and its ugliness being exaggerated by
successive writers, these fables became
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and can swim well; and ity food consists apparently of in-

sects and various littlo oreatures which frequent the water [ pansions to aid its passage
and its banks, Its greatest longth is three fect; and along | fashion of the flying gquirrel.

Fig. 1—THE MARINE OREOCEPHALE.

the back, in place of the row of pointed spines usually found
on an iguana, runs one crest-like membrane, another occu-
pying the upper surface of the tail. There is a slight pouch
on the throat, and the palate is toothed.

Our third engraving is a fringed tree gecko (piychozoin
homalocephala), one of the sub-order of lizards termed pa-
chyglosm, or thick-tongued. It is a native of Java, and is
worthy of notice on account of the broad membranous ex-

g‘ !

Fig. 2—THE BASILISK,
pansions which fringe the sides of the head, back, limbs, and
tail.  On the body this membrane is covered with scales, and
waved on its edges; but on the tail, the waves become sud-
denly decpened, so as to form bold scollops. The toes are
webbed to the tips, and, with the exception of the thumb
joint, are furnished with claws at the swollen extremity.
The scales of the back are smooth and flat, and even the
membranous fringes are covered with scales.  Formerly this

Fig. —THE FRINGED TREE GECKO

4 i e @ aqual
nerally belleved. The basilisk is a good climber of trees | animal was thought to b
as ; known to live on trees, and to employ the membranous ex-

ic in its habits; but it is now

from branch to branch, after the
Its color is8 brown ahove,
with & yellowish tinge on the spine,
crossed with dark brown lines. Below
it is of a whitish gray color.
e e —
CUleopatra's Needle.

Through the liberality of an eminent
physician and scientist, Dr. Erasmus
Wilson, of London, the plan for mov-
ing the obelisk—presented to the Brit-
jsh Government some years since by
Mehemet Ali—to England is about to
be carried out. In our issue of March
25, 1876, we published an engraving of
this celebrated relic, and stated that
plans had been suggested forconveying
it to London. The London Zimes gives
the history of the obelisk, from which
we extract the following:

It is to the period of Egypt's splen-
dor, the summit of its power, and the
reign of Thothmes IIL., the powerful
monarch and conqueror, that the fallen
obelisk of Alexandria belongs, and it
was one of the triumphal columns
raised by that monarch to record his
victories over Asia and Ethiopia. The
central Yine of hieroglyphs on each side
the original dedication contains the
name and titles of the monarch and re-
cords that it was erected to the god Ra,
or the Rising Sun, and to Tum, or the
Setting Sun, on the occasion of the fes-
tival of thirly years at On or Heliopo-
lis The inscription states that it was capped with gold, but
of course it has been stripped of that ornamental portion.
How or when it fell is unknown; probably the effects of an
earthquake or the undermining of the soil by the ses, to
which it lies near, may have caused it to fall. The pedestal
is still #n sfu, and at the base was found a dial showing that
it had either stood in the Hippodrome or else served as a
gnomon to the Cesareum. In the days of Pliny both were
erect, and he attributes them to Miphres
or Moeris, the classical name of Thoth-
mes IIL. It was, perhaps, not erected
in his reign, for two laterul lines of
hieroglyphs, one on each side of the
central one, have been added by Ram-
eses IL, more familiarly known as Se-
sostris.

When the Emperors of Rome began
to embellish the Eternal City with
these spoils of vanquished Egypt, it is
difficult to know why the two obelisks
of Alexandria were left behind, except
that, as they stood in the Cwesareum and
were convenient landmarks, they might
have been left as a monument to Caesar
and a guide to mariners. The last obe-
lisk transported to Europe and set up
in the Place de la Concorde, at Paris,
was selected for its superior beauty and
finer condition, the standing obelisk of
Alexandria being rejected on account of
its worn state, especially on that side
which faces the sea. The idea of re-
moving the fallen obelisk to England,
us & memorial of the departure of the French from Egypt,

: 3 e
| was entertained at the beginning of the present century, but

it was abandoned in consequence of orders from Lord Keith
and General Fox, who held command of the naval and mili-
tary forces in the Mediterranean; and a bronze plate, com-
memorating the principal events of the campaign, was in-
serted in the pedal of the obelisk. Mehemet Ali presented
it to the Prince Regent, and the gift was accepted by the
British Government, The question of
its removal was seriously entertained,
but the estimate of the expense deterred
the government from the attempt. But
thoe question was again brought for-
warnd in 1876 by General SirJ. E. Al
exander, and there is now every pros-
pect of its being removed and being
placed on an appropriate site on the
Thames Embankment. The removal is
to be undertaken by Mr. Jobhn Dixon,
oivil engineer, who proposes the fol-
lowing means of transporting this shaft
of granite: The sand isto be cleared
away, and the obelisk set square, paral-
le. with the existing sea wall. Aniron
cylinder, finished off to a chisel edge,
with sufficient diaphragms to give it
Btrength, isto be constructed round the
obelisk, which is to le in the long
axis of the cylinder and to be wedged
and caulked where it passes through
the diaphragms =o as to divide the eyl
inder into water-tight compartments,
The cylinder is to be ninety-five feet
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by fifteen foet dismeter, and will have » draught of nine
::': water when afloat.  All being riveted water tight, It
will be rolled into the sea and ncross the sandy bed of the
water until it floats. It will then be turned over and the

manholes at the top oponed, and about thirty tons of ballast |

will be put in to keep the ends vertical, so as to act like stem
and stern. Tt will then have two keels, a rudder, spar deck,
mast and lug sails attached, and be provided with an anchor
and good chain cables, and, if necessary, & pump in case of
Jeakage. The cylindor ship will then be fit 1o go to any
port of the world with its fredght, and in any weathor.
The cost of this operation will amount to about §
Tho obelisk in its case will be towed over during the summer
months and laid sside the Thames Embankment on a plat-
form properly prepared for the purpose and lifted high
enough to clear the parapet, and the bilge
additions being stripped off, the cylinder will be ro
the proposed sito and then stripped off the obelisk, which
will lie ready to be clevated to its pedostal, an oporation
which will be simply cffected by means of & few balks o
timber and two small hydraulic mms.
not to exceed $£50,000, and that of the obelisk
said to have been $400,000.
e it
ASTRONOMICAL NOTES,
OpservaTORY 0F Vassan CoLunan.
The computations and some of the observations in the
following n-tes are from students in the astronomical de-
psrtmcn;. The times of risings and settings of planets are
approximate, but sufliciently sccurate to enable ar ordinary
abserver to find the object mentioned. M. M
Positions of Pianots for April, 1877,
Morceury.
Mercury sannot be seen early in the month.  On April 1,
{t rises nt 5h, 43m. A. M., and scts at Oh, 52m. P. M. On|

S T

i (Vor the Sclentiic American.)
|

THE SEPARATION OF COBALT FROM NICKEL BY COLORI-
METRIC TEST.

i BY LEOXIDAS SOnUon, Pi.D., NEW TORK

| The handbooks of chemistry give methods for the separa-
[tion of cobalt from nickel which could only be practically
used when operated on s large scale, and with a consider-
able expenditure of time and money. Indaced some time
;‘gu to sock » practicable method, I herewith give the results
of my experimonts to the public, The ore used was iron

persed in green or black hornblende.  This ore is found at
Stony Point, Rocklund county, N. Y., where a vein of it ap-
pears almost on the surface.  The mat produced by cupola

koels and other | furnnoes consists especially of sulplhiuret of iron, about 1 per
lled to cent of cobalt and uickel, and 3 per ceut of copper.  The | yddition ax an artificial gymnast, imitating natural museular

mat ix nearly all dissolved by diluted sulphuric acid,
| coplously evolving sulphiureted hydrogen. Iron vitriol stays

cobals, nickel, and copper, slowly and only partially soluble
in concentrated acids. The black residuum is separated
from the mother liquor by strong pressure, and mixed to a
| pulp with English sulphuric acid in ample stooe jars, and
soda saltpeter added (with ocensional stirring) as long as red
vapors rise,  Very remarkable heating of the mixture takes
place, and nitrous acid is evolved. The end of the operation
is at hand when the pulp begins to solidify, and the whole
mass appears of a rather brown color. The mass is then
emptied into vats, and cold water under agitation added.
The undissolved part, consisting mostly of sandy particles,
is deposited there.

The clear supernatant liquid which holds in solution (be-

the 5th, it is at its superior conjunction, that is, it ranges gqeg the salts of iron) the salts of cobalt, nickel, and copper,

with the sun and on the side remote from the carth.  On the |
80th, Meroury rises at Sh. 49m. A. M., and sets at Sh. 47m. |
P. M. At this time it should be looked for in the twilight, |
some degrees north of the point of sunset,

Venus,

Venus cannot be seen. It is approaching superior con- |
junction, is apparently small, and ranges nearly with the |
sun. :

On the 1st, Venus rises at 5h. 32m. A. M., and sets at 5h. |
82m. P. M. On the 30th, Venus risesat 5h. 1m. A. M., and |
sets at Gh. 40m. P. M.

Mars,

Mars can be seen only in the morning. On April 1, it rises
at 2h. 14m. A. M. and setsat 110, 20m. A. M. On the 30th,
Mars rises at 1h, 24m. A, M., and sets at 10h. 56m. A. M.

Mars can be recognized on April 80 by its position rela-
tively to the double star a* Capricorni, 1t 18 south and east
of this well known star.

Juplter,

Jupiter is coming into better position. On April 1, Jupi-
ter rises at 1h. 2m. A. M., and sets at 10h. 4m. A. M. Onthe
80th, Jupiter rises at 11h. 6m. P. M., and seis at 8h. Sm. the
next morning. Jupiter is very low in the south, but can
easily be known by itssize. It is among the stars of Sagit-
farius, moving very little through the month, stationary on
the 19th, and after that date is retrograde in its motion.

Saturn,

Saturn is visible for very few hours. It rises on April 1at
4h. 53m. A. M, and setsat 3h. 57m. P. M. On the 30th,
Saturn rises at 3h. 6m. A. M., and sets at 2h. 18m. P. M.

Uranus.

Uranus is the only planet in a good position for observa-
tions. On the 18t, Uranus rises ut 1h. 56m. P. M., and sets
at 3h, 48m. the next morning. On the 30th, Uranus rises at
noon and sets at 1h. 58m. A. M. of the next day.

Uranus is occulted by the moon on the 21st a little after

is mixed with a thin pulp of hypochloride of lime, until fer-
rocyanide of potassa fails to produce a blue color. Finally
the iron salts are thrown down with chalk. The liquid sep-
arated from the iron salt contains now cobalt, nickel, and
copper. After passing sulphureted hydrogen gas through
the solution (by which operation the copper is taken out), the
liquid, holding considerable quantities of lime salts, is
treated with sulphuret of soda (which latter is prepared by
boiling together sods, slaked lime, and sulphur). The de-

| posit of the sulphureted metals is washed as much as pos

sible, pressed, and, by additions of concentrated sulphuric
acid and soda saltpeter, dissolved. The liguid, brought to
the boiling point, is neutralized with soda until metallic car-
bonates begin to separate, and then treated with a solution
of hypochloride of soda (made of hypochloride of lime and
sodn); and after each addition, a small portion of the pre-
cipitated hyperoxyd of cobalt is separated by filtration to
observe the change of color.

By the first precipitation, there is a pink-colored solution
produced, which gradually, by continued additions of the
precipitating medium, turns to a grayish green. When the
filtrated liquid stays at a pure green, the point is at hand
where all the cobalt is separated. A solution of a pure
nickel salt, kept in a test tube of the same diameter ss that
used for filtration, can serve as a guide.

To ascertain when the separation of the two salts is per-
fect, it is necessary to make a quick test. A small portion,
neuntralized with an excess of ammonia until s light blue
pickel salt solution is obtained, is filtered through a smadll
paper filter, Change of the color (by the formation of
oxycobalt salt) of the filtrate is a proof that the separation is
not entirely effected; in which case an additional quantity
of the hypochloride of soda is carefully added till no change
of color takes place after filtration; the separation is then
completed. The liquid now is left undisturbed until the

midnight. The moon passes directly between the earth ani
the planet, and hides the latter from our view. According
10 the Noutical Almanac, the planct disappears behind the
moon at12h. 31m. A. M. (Washington time), and reappears
at 1h. 24m. A. M. of the 224.

Uranus will be low in the northwest at this time, but it
will not set until some twenty-five minutes after two; and as
the moon will be just past its first quarter, the observation
of the phenomena can be easily made, and cannot fail to be
interesting. An ordinary opera glass will render Uranus
visible as the moon approaches it, and the difference of color
between moon and planet will be very noticeable,

Sun Spots,
The report is from February 19 to March 16 inclusive.

The pictures of February 19 and February 21 show the sun's |

disk free from spots,  From February 21 to Mareh 1, photo-

graphing was prevented by clouds.  The pictures of March |
1 and March 3 show, near the center of the disk, n large |

group, consisting of a large spot surrounded by & chain of
small ones, and above this a very small spot.  On March 5

the small spot eould not be found, and & change was ob- |
served in the pumber and arrangement of the spots in the

group. On March 6 the small spots in the group were no
:::f: n:c': wl' ul::y the large one remaimned, while near the
ir o ge spots was observed which had
been visble on March 6. The observation of Maml:wt;
showed the group still visible, but the single spot had passed
off. On March 9 the disk was free from spots. On March
10 a very smallspot in the midst of facule was seen on the
western imb.  From March 10 to March 16, whenever ob-

servations have been made, the disk has been uniformly free

from these phenomens,

clear supernatant part can be drawn off, the hyperoxyd of
' cobalt filtered, and the adherent liquid finally separated from
‘the deposit by pressure. The solution of the nickel is now
| brought to the boiling point and the metal precipitated by a
| solution of hypochloride of soda, as hyperoxyd of nickel.

Finally, I have to state that, by the presence of cobalt in
nickel salts, or vice cersa, the color of either one of the salts
is rendered grayish green or reddish green, the phenomenon
of which explains itself by the complementary action of red
and green.

How to Use a Galvanic Battery In Medicine.

Dr. Herbert Tibbits recently delivered an important lec-
ture on the above subject before the Hunterian Society of
Edinburgh, Scotland. After discussing the various modes
of applying electricity, he explained that, the dry skin being
a non-conductor of electricity, dry metallic conductors from
an electrical instrument in moderate action when applied to
it produced only sparks and erackling, but no physiological
phenomens, the electricity not penetrating the skin; but that,
if theso metallic conductors were replaced with well molst-
ened sponges, very variablo phenomena of contractility or
sensibility were produced, according as the electricity scted
upon & nerve, n muscle, or an osseous surface. That the vol-
taic current was applied as an interrupted and as a constant
current; in the former case, the current being interrupted by
gliding over the skin one or both of the conductors, or keep-
ing one stationary and lifting and re-applying the second at
intervals; in the latter, by maintaining both conductors im-
movable, or by the feet or hands of the patient being im.
mensed in topid water with which the conducting wires of

| the battery were in contact. Radcliffe’s * positive charge "

! was then explained, and it was shown that by connecting the
| negative pole of the battery with the earth, and carefully in.

sulating the patient, the negative electricity passed away,
and that the patient remained charged with positive electri.

city only. Direct musculur electrization, by placing the con-
| ductors upon points of the skin corresponding to the muscle,
| was then contrasted with indirect muscular clec(rlulhm.

:wmulnllng in causing muscular contraction by acting upon
i the special nerve-trunk and branches, instead of placing the
 conductors upon the muscle itself, and the methods of elec-
| trizing the brain, spinal cord, internal orguns, and organs of

15,000, | pyritea carrying cobalt and nickol free from arsenic, dis- | tho senses wore shown.,

The general principles of electro-thernpeutios were then
conslderod : that the influence of faradsism in those cases in
{ which it does not produce muscular contraetion is chiefly
[ stimulant; that where it does produce contraction it acts in

' nction in s way quite impossible to any agency but electricity;
thint the Interrupted voltaie current is similar in its netion upon

¢ | in solution, and this is crystallized and brought to market, | muscle to faradaism; but that this is complieated hy chemical
The whole cost is | and the remainder is a muddy, black deposit io the form of
st Paris is | carbureted iron, bisulphureted iron, and the sulphurets of

offects upon the animal tissues, and by specinl influences
| upon the central nervous system. That the constant voltaic
current differs altogether from either of the above; that it
consists not only of a current which is continuous, and
which does not vary in power during the application, but of
this current so applied to the patient by the operator that its
flow through that part of the patient’s body to which it is
directed shall be as continuous as the stream of the current
from the battery to the conductors; and it was strongly in-
sisted upon that unless thus applied it is not a constant cur-
rent at all, and that its therapeutic application will be unsat-
isfactory; that the effects of the current thus applied are
chiefly sedative, restorative, or refreshing and absorbent;
that it possesses great power, power sometimes unapproached
by any other remedy, in relieving pain; that in its applica-
tion for the relief of neuralgia the sponges should be so ap-
plied as to include the affected nerve in the cireuit; that the
strength of current should not be sufficiently great to pro-
duce pain; and that not only should the conductors be main-
tained quite immovable, but that care should be taken that
the strength of the current should be so gradually increased
that no shock is felt, and at the end of the application it
must be as gradually decreased. Length of application from
five to ten minutes, and frequently, usually, once or twice
daily.
Dr. Tibbits believes that in severe and obstinate cases the
full sedative effect of the current is only to be obtained by
applying it as frequently as the paroxysms of pain recur,
The use of electricity in muscular rheumatism and rheumatic
gout was next considered, and cases quoted. In cercbral
paralysis no support was given to cerebral galvamzation,
and it was advised that peripheral faradization should not be
used until three or four months after the attack, and then
only of a strength just sufficient to bring the muscles into
full contraction, bat that in cases in which the paralyzed
muscles were cold, blue, flaccid, and ill-nourished, they
should be well sponged with the voltaic current slternately
with faradization. Applications to be made daily, or every
other day, for from five minutes to fifteen minutes. In spi-
nal paralysis the evidence in favor of direct electrizstion of
the cord was said to be much greater than could be adduced
in support of similar trestment of the brain, and when
powerless to cure, it not unfrequently relieved some of the
most distressing symptoms. Peripheral faradization should
not be employed during the early periods of active mischief
in the cord, but in the persisting localized paralysis following
upon myelitis it is often of the greatest service, especially
in relieving symptoms of paralysis of the bladder and rectum:
the dribbling of urine, which is so troublesome in some
paraplegic cases, being frequently relieved. In locomotor-
ataxy the constant current was recommended as often reliev

ing many of the symptoms. Reference was made to Dr.

Poore’s successful treatment of writer's cramp by localizing
the voltaic current in the nerves of the affected muscles, and
exercising these muscles during the passage of the current
by various gymnastic movements; and two successful cases
were quoted in which faradization of the antagonists of the
suffering muscles, united with the localization in the mus-
cles themselves of Radeliffe’s *“ positive charge ” for fifteen
minutes daily, had resulted ina cure. Thesubject of essen-
tial infantile paralysis was then discussed, the lecturer say-
ing that the more his experience of this disease extended the
more strongly did he feel how lamentable itis that the physi-
ological treatment of the affected muscles in this affection
has not yet become the routine treatment invariably directed
by the practitioner in attendance, and that within a short
time of the onset of the disease. Were it so, he added, an
incaleulable amount of helplessness and subsequent unhappi-
ness would be spared to children; and if proper treatment is
sdopted in time, the greater number of cases admit of cure,
and where perfect recovery cannot be obtained we have the
great authority of Mr, William Adams for the statement that
deformity ought never to result. =i
bits in 1809, The child was then suffering froma al

circumstances only allowed of its administration upon three
or four occasions, and the child went to India, returning in
June, 1875, with a usecless leg ring some | ¥
circumference than the healthy limb, Th 0

abolition of resction to both currents in all

cles, no hope of benefit was entertained; but at .t

b
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al muscles, and a large amount of voluntary power has
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The regular monthly meeting of the Academy wa. held at
64 Madison Avenue on March 5, 1877, After some routine
business and the clection of several new members, Mr. T.

0'Conor Sloane, BM., read an interosting paper on a new |

and accurate method of
DETERMINING SULPHUR IN ILLUMINATING GAS.

Scientific American.
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pound Is called isobenzonitrile and Is isomeric with the ben- |
zonitrile derived from benzoic acid:
Benzonitrile, . .oveviiaiiinn A A O H,. CN.
Tsobenzonitrile, . covveerromnivanians O.H, NC,

Lately the cliss of isonitriles has recelved the generic name
of * carbylamines.” The isonitriles of the fat series have in
many cases been obtained by treating an organic halide with
silver oyanide. The silver cyanide seems to consist of o
mixture of Ag ON and Ag NC.  Finally, smull amounts of *I
{soacetonitrile are obtained in the preparation of the real
nitrile by treating potassium ethylsulphste with polassium |
cyanide. The reactions of the nitriles and isonitriles are
different and characteristic.  On boiling the acetonitrile, for |
instance, with an alkali, ammonin is evolved and acetic acid |
is obtained. On subjecting aceto-isonitrile to the same tredt- |
ment, methylamine and formic acid are formed. :

The paper of Drs. Cechand Schwebel was then read. The

After describing and illustrating the methods usually em-
ployed, Mr. Sloane procecded to exhibit his apparatus, which,
he claimed, possessed the following advantages: First, the
air which supports the flame is purified to remove any sulphur |
contained in it, an important precaution when performing an |

analysis in or near the place where the gus is mado; second, | o\ i cogi, tho odor of isobenzonitrile was detected.

no aspirator is required.  The burner employed is made by
unscrewing and removing the base of the ordinary Bunsen
burner, closing all the openings but one, and inserting it in
a bruss tube 1 inch in dismeter. A tapering or funnel-like
tube is serowed to the lower end of the latter, thus reducing
its diameter to half an inch, so that it can be inserted into
the perforated cork of a large bottle. Another tube about 2
inches in diameter and 2 inches long is screwed on the upper
end of the latter, and filled with water to form a water joint
about the chimney of the burner, A large bent tubé of glass
leads all the products of combustion into a large tubulated
bottle, placed horizontally and containing a solution of per-
manganate of potash and hydrochlorie acid. From the tubu-
1us of this bottle another tube leads into a second bottle con-
taining the same mixture. About 5 cubic feet of gas are
burned in a small thin flame.  The sir which supplies the
burner passes through a bottle filled with broken glass and
marbles, which are moistened with a folution of permanga-
nate of potash, Thesulphur compounds in the gas are burned,
forming sulphurous and sulphuric oxides; by contact with
the ehlorine and permanganate of potash they form sulphate
of potash, At the close of the operation the liquid should
still have a violet color, The excess of permanganic acid is
destroyed by boiling, or by adding alcohol. The sulphuric
acid is then precipitated by means of a barium salt, and
weighed as sulphate of barium,

The chemical section met at the same place on Monday
evening, March 12, 1877, Professor Martin in the chair.

Mr. Amend exhibited a fine specimen of scapolite.

Dr. Bolton then read a paper by Professor Lupton,

ON THE FISHLIEE ODOR OF POTABLE WATERS.

Professor Lupton ascribes the fishlike odor of some of the
waters of Nashville, Tenn., to the presence of alge and other
low plant forms in the water, since he found that the residue
left on filtering the water, and consisting for the most part
of algm, developed a strong odor of fish when treated with
warm water. During the discussion, which arose after the
reading of this paper, Mr. Cox was of the opinion that no
proof bad been adduced to show that the odor arose from
algz. Professor Leeds revcarked that the researches of a
French chemist had shown tnat, as the amount of oxygen
dissolved in the water decreased, the amouct of lower vege-
table life increased. Professor Seeiy thought 1t would have

been well to have ascertsined if the odor did not really arise |

from the presence of putrefying fish in the water.

Dr. P. Townsend Austen then read a paper by Drs. Cech

and Schwebel, of Berlin, on
A NEW FORMATION OF ISOBENZONITRILE,

In the course of some introductory remarks, Dr. Austen
said that the organic cyanides are particularly useful, since
they form the stepping stone from the organic halides to the
acids. Thus we are able to pass from marsh gas into acetic
acid by a series of typical reactions:

CH, + Cl: = CH,. Cl+ HC1
methyl-chloride.
CH.- c]’i' KCN = CH» CN‘* KCl
methyl-cyanido.
CH;. CN + 2H,0 = CH,. COOH + NH,
acetic acld.

These same cyanides or nitriles, as they are also termed,
may be derived by debydration of the ammonium salt of the
acid:

CH,. COONH, ammonium acetate,
0 H,

* acetanide,

“CH.. CONH
EEO-H
“CH, CN aceto-nitrile,

If we exami s the constitution of the lowest member of the
nitrile series, the nitrile of formic acid, hydrocyanic acid—

H. COONH, - ,H,0 = HON,

ammonium forminte,
we shall see that it contains a tetravalent carbon united with
& trivalent nitrogen and a monovalent hydrogen, HH - C = N,

Knowing, however, that nitrogen often appears in the rdlcj

of a pentivalent cloment, we can suppose the possible exist-
ence of a compound isomeric with hydrocyanie acid, and
haviog the formula H - N = €, Although this neid is not
known, several of its derivatives are. Tho first member of
this series was discovered by Hofmann, who obtained it by
treating amline with ohlorotorm and analkall, “I'he reaction
8 C,H,. NH, + CHCl, = C;H,, NC 4+ 8 HCl. This com-

| cate and complex.

‘authors described the production of dichloracetic ethyl ether |
by the treatment of potassium cyanide with chloral hydrate. |
The dichlomcetic acid was obtained from this ether by treat- |
ment with hot concentrated hydrochloric acid under pressure. |
On boiling nniline dichloracetate with a dilute soludo::r :!

e
authors found the products of this decomposition of aniline
dichloracetate were lsobenzonitrile, hydrochloric acid, and
formic acid.
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Cast Stoel Without Flaws.

We find in the report of a recent seasion of the Society of
Mineral Industry, of Bt. Ktienne, France, a very interesting
communiecation from M. Pourcel on the fabrication of cast
steel without flaws, M. Pourcel stated that, from the day
when the different phases of the Bessemer process were ex-
plained @ priord, the means of casting steel without flaws were
discovered. It being knoswn that silicon hinders the forma-
tion of carbonic oxide, it remained to determine the extent
of the applications of the principle; and these are the ana-
lytic methods which, at Terre Noire, have led to the produc-
tion of flawless cast steel.  The following are the facts ob-
served:

In the Martin furnace, on softening a gray silicious pig
iron by means of successive additions of malleable iron or
steel, it is found, by examining samples of the metal after
each addition, that at a certain moment the metal is full of
flaws. And further, if there be submitted to analysis a sam-
ple abstracted immediately before ebullition, silicon is found
in combination with the metal exempt from flaws, while the
metal may contain interposed scorie, but not free silicon.
Such is the analytic result, the effects of which may be re-
produced synthetically, thus: If silicon in the form of sili-
cate of iron be added to a bath of steel entirely formed, the
flaws are caused completely to disappear. It is true that this
steel is generally red short, a condition attributed to the pres-
ence of silicon, not only by steel makers but by many emi-
nent chemists. M. Pourcel, however, doubts the conclusion,
and believes that silicon, in the proportions in which it is
jnsually found, does not abstract from the steel any valuable

| qualities, and does not render it brittle, either when hot or
when cold. The flaws which exist in cast steel—as Besse- |
| mer pointed out and demonstrated several years ago—are due |
| 10 the carbonic oxide which is generated in the liquid metal |
‘{ by an intermolecular reaction between the carbon of the
{metal and the oxide of iron formed during the melting.
‘When the metal remain- liquid for a long period of time, the
gases escape; but generally, the temperature of steel when
run off being but little superior to that of its solidification,
the carbonic oxide remains imprisoned, and causes flaws or
silvery alveol® disposed symmetrically and perpendicularly
to the major axis of the ingot.

Silicon hinders the formation of these flaws, because it is
more oxidizable than carbon through intermolecular com- |

bustion, the oxidizing body being either peroxide of iron |
| or carbonic acid; but then, in place of the product of oxida- ‘
| tion being a gas, it is & solid body which is produced in the
imass of the metal, and is found uniformly disseminsted
| among its molecules. It is a silicate of iron, a scoria inter-
posed between the molecules, which reuders the metal fragile
when hot. The means of removing this scoria is to add a
base, which causes it to liquefy; and for this purpose M.
Pourcel uses manganese.
Maoganese serves in the Bessemer process to remove from
| the molten metal the peroxide of iron which it holds in solu-
tion. It reduces it to its minimum of oxidation by taking
| one equivalent of its oxygen; and the combination of the
loxide of manganese with the silicate of iron which is pro-
duced yields a very fluid scoria which liquates.

In lieu of silicide of iron, M. Pourcel has used a double |
silicide of iron and manganese. The two reducing ngents, sili-
conand manganese, act simultaneously in the mass in fusion

| to reduce the peroxide of iron, and to prevent the formation
| of carbonic oxide; and the result of their oxidation is n sili-
cate of protoxide of iron and of protoxide of manganese, very
{ fluid at the temperature of solidification of steel, and which
{liquates easily.  With regard to the silicide in excess, M.
| Pourcel thinks its effects nre not deleterions.

While the process we have described is apparently quite
| simple in practice, its application is found to be both deli-
Still the difficulties attendant upon it

ib:n'o been in great part resolved, and there is now produced
(at the Terre Noire founderies cast steel having nearly all the
| gradations of forged steel, from the hardest to the softest.

The perfect homogeneity of these cast steels, a restlt of their
chemical composition and the equilibrium of thelr molo-‘

cules (which Is produced by a reheating or hardening o1
yaried pature), may, in 3. Pourcel's opinion, lead o other
results, such as have never been obtained with forged steels.
Pl P m———
Transplanting Evergreens.

A correspondent says:

“1am nxomlhu the general opinion and advice are that
the time to transplant evergreens, whether trees, shrubs, or
vines, % in the spring.  1fell In at one time with this idea,
and stated that in spriog, just s the new growth was form-
ing—justas soon as the buds began to swell—was the time
to make a sure thing in the transplanting of an evergreen,
no matter what the variety. In a long life of practice in
the laying out of gentlemen's places, public grounds, etc.,
in my way as a landscape gardener, it has come to me that

| error oxisted in the aforesaid advice to plant only in the

spring. I reason in this way: 1. It is not possible for s
large number of those who plant evergreens to have them
in the spring just when they should. 2. There is always
more hurry of work in the spring than in autumn, and con-
sequently the work of planting is not as thoroughly done
as it should be, 8. In the month of September and early
October the nurserymen are comparatively at leisure, and can
give more and better attention to the digging and shielding
the roots from the sun and cold dry winds, before they pack.
4. In the sutumn, say from the 1st of September for three
months, the evergreen is as near in its dormant statc as
ever; the ground is warm, and from fall rains is usually
moist, without being really wet, as in the spring, and, being
warmer than the atmosphere, Nature does what our best
gardeners do when they propagate by bottom heat: she fur-
nishes a bottom heat and moisture in sufficiency to cause
new roots or rootlets (fibers, if you will) to grow from the
wounds made in the work of digging, by which many of
the supports of life, to the tree or plant, are lost. This
renewal of new roots made in sutumn not only aids the
tree or plant to support itself during winter, but it goes to
work in spring, and supplies food for growth; when the
roots of trees planted in spring are struggling to make new
fibers in a cold soil with the atmosphere twenty degrees
above, and calling through the leaves for food.

“T write not from theory, but based cn practical theoretical
knowledge, and from practice in removal of thousands of
evergreen trees and shrubs in the astumn months. Here
let me say, that I prefer from the 10th of September to the
20th of October to do the work; but with due care never to
leave the roots half an hour exposed to the sun or dry coid
winds. ‘There is no fear of want of success—provided the
planter has the ground prepared for planting as it should be,
and at the same time knows how to do the work.”

A Colossal Organ.

Werecently explained M. Montenat's new pyrophone,which
consists of tubes of copper in which incandescent pieces of
charcoal inclosed in wire gauze are introduced, to create an
upward current of air and so to cause the pipes to sound. It
is now proposed to construct an instrument on this principle
on an enormous scale for the French Exposition of 1878, the
tubes being large enough to receive small charcoal furnaces.
The inventor points out that his device may be used as a fog
signal, as it produces a loud noise and requires scarcely any
machinery to operate it.

——

A New Use for Asbestos.

Some experiments have recently been successfully made in
Italy on a new way of burning petroleum under steam boil-
ers. The method consists simply in pouring the oil over a
thin layer of asbestos. The petroleum burns with an intense
heat; while the asbestos, being incombustible, is not affected,
and thus not only serves as a means of retaining the oil, but,

| being 50 good a non-conducting substance, the prevention of

fire from the volatile oil is obvious. In the experiments,
sheets of paper placed beneath the furnace were not injured,
despite the fierce incandescence of the oil above.

NEW BOOKS AND PUBLICATIONS.

Evregornicrry ANp Tne EnLecTRIiC TELEGRAPH. By George
B. Prescott. Illustrated. New York city: D. Apple-
ton & Co,

Wehave already published in the colu of Hoth SCIENTIFIO AMERICAN
and SUPPLEMENT coplous extracts from the advanco sheots of the above
work, from which our readers bave doubtless ere this arrived at an idea of
the thorough and complete manner with which It deals with some of the
branches of the great sclence to which it relates. Familiar as we are with
the progross which has been made in electrical knowledge of late years,
wo cannot but feel ik t at the & a
ovidenced by the volume before us over what wis known bardly ten years

| ago.  Here Is a book of nearly one thousand pages repleto with engravings

of devices of marvellous (pgenuity, sod yet this large volume does pot
oxhaust & subjoct of which three times ten yoars ago the world understood
scarcely more than a fow empirical facts;and oven regarding those, fow
who had studied thom agreed. If the 19th ry b blo for
nothing olse, It cortamly will bo known as the ngo during which the scloneo
of electricity was doveloped. We have nothing but pralse for Mr. Prescott’s
book. 1t in the best on its subject not merely (n virtue of its bolng the latest
modern wark thero on, but bacause it is written by a thorough electrical ox-
port. Mr, Prescott writes whercof ho knows, and knows well. He gauges in«
vontions by the rigid rale of p fcabllity and prbility to useful onds,
and Is chary of commendation when he falls clearly 10 seo utility, Hols

[ thorefore a safe and eantious guide, and the student who follows him will

nover be landed o doubtful theory or left in perploxity over questionable
mattors of practice.

A DEAUTIFUL CATALOGUE —We have recelved from Messrs, B, K. Diss
& Hons thelr “Dinstated Gardener’s Almanao, and Abridged Catalogue
of Garden, Field. and Flower Seeds,” for 1577, This ts one of the most
complete catalogues Iasued in this country, and yaluable both to the prac-
tical farmer and floriat, as well as to the gentlomen farmers and forists
Who seek marely to beautity their homes and ralse vegetablos and fowers
for thelr householda.  Any one desiring & dollar's worth for 3 cents should

romit the lust named sumto S N
e Barclay streot, Now York, and obtain ©
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Recent

American and Loreign Fatents,

NEW MECHANIOAL AND ENGINEERING INVENTIONS.

IMPROVED JORKE FPOWER.

Willlwn 1, House, Dennoett's Cross Roads, N, O.—This invention has for
fta object to provide an fmproved horse power for oporting cotton gine
and other mills,

IMPROVED METHODS OF CASTING CARL WHERLS,

Willlsm Wiltaington, Toledo, O.~The first of these two patenta I for |
an improvement {n the manufacture of cant iron whoels for rallway cars, |
the putpose belng to loxson the cost and Increase fhe durability of the
wheel. The method oonmsts in casting oar whoeels from two different
qualition of motal by pouring in first the suporior motal to form the troad
and flange of the wheel, and afterwards tho infarlor metal to form the cen-
tral parts of the wheel, and regulating the inflow of both by radial passages,
whereby clrenlating eurrents and the homogencous mixture of the (wo
metals {5 avolded, and the proper (laposition of the two motals {n the car
wheol {8 soctred.  The second mothod hero consinta of easting car wheals
from two kinds of motals, or composition of metals, by fisst Introducing
the fnforlor metal until it shall have attaioed the level of the barrier
formed by tho onter mised or swelled portion of the platos noxt to tho rim,
thon introducing the superior motal to the rim portion throngh separato
channels, and fnally continuing the inflow of the Inferior metal through its ‘
channels to foree the superior motal contained fn the outer plate portion |
of the wheel outwandly and upward to cause the latter to Al tho upper rim
and tread portion of the mould.

IMPROVED METHOD OF CHARGING BDLAST FURNACES, ETOC.

Charles Himrod, Youngstown, O,—This invention relates to a mothod of |
changing and managing blast furnaces having Jongitndingl cGmpartments,
which consist in foeding ore and flux into one compartment and fucl into
the next, and st intervals roversing this mode of oharging to distribute the
furmace burden, the generated gases bolng compelled to traverse the com- |
partment in which the ore is uppermost an thoir way to the exit to their i
entire exelaxdon from the ore in which the fuel is uppermost. The means
for carrying out the method consists in a longitudinally divided stack hav-
ing an oxhaust pipe that communicates with each compartment of the
divided stack throngh separate pipes with dampors arranged to bo alter-
nately roversed and sepamtely controllod.

IMPROVED PNEUMATIC PUMP FOR REFRIGERATING
APPARATUS, ETC.

Daniel L. Holden, Covington, Ky,—This {uvention belongs to that class
of pnenmatic pumps in which a valve of greater diameter than the bore of
the cylinder is used to form the oylinder head. The improvement consists
in combining an imperforate piston with a valve of the sbove construction,
and a cylinder having but a single inlot valve, in sucha manner that the |
piston in forcing out the charge of airor gas producesa partial vacuum
beneath the same and passos tho inlet orifice, whereby the compressed
gaseous charge held (n sald inlet valve chamber is allowed to pass beneath
the piston and to expand into and be absorbed by the partial yacaum, so
that, upon the downward exhanst stroke of the piston, there will be no
charge of compressod alr or gas in the inlet vaive chamber to expand
above the plston and prevent by its elasticity the perfect exhausting stroke
of sald piston. An outlet check valve is employed in the opposite end of
the cylinder from the inlet for the discharge of the d charges of
the air or gas taken from the said inlet valve chamber.

IMPROVED TOBACCO AND COTTON PRESS,
Allan Tslbott, Richmond, Va,—This invention haz for its object to en-

25

able the operation of pressing tob in hogzheads, etc., to be effected
with greater convenlence and celerity than heretofore. The special |
{ of the invention is a plunger pivoted to and benesth the immovable |

head of a hydrostatic, or other form of press, in such manner that, while |
ftis fixod in position as relates to the reciprocating plunger, it may be ;
turned or swung out from under the head of the press in order to facilitate |
filling the hogehead, preliminary to the compressing operation. A new |
supply may then be placed in the hogshead, and the compressing operation
quickly repeated.

IMPROVED RAILWAY CHAIR AND TIE.

Norman S, White, Millerstown, Pa.—Metsl ties are employed, and these
are joined at the ends to continuous chairs or rail-beds. The ties are pre- |
ferably — or H-shaped in transverse section, and detachable clamp pieces |
secure the rails (o the beds, The beds or sleepers are grooved to receive
wooden strips on which the rails are laid.

IMPROVED SEWING MACHINE.

William G. Commins, Cokeville, Tenn.—After passing through the fab-
ric or goods o be sewed, the needle is raised a little, to spring the thread
Joop sufficiently for the point of the shuttle to enter, and is then carried
down agaln, 10 allow the loop to pass easily on the body of the shattle,
after which it s held stationary, to give the shutte time 1o piss throogh
the loop before it Is drawn up. The noedle Is then mised while the shuttle
thread is tight, or before the shuttle starts back. The machine is adapted
o sew from or toward the operator at will. This function is especially
useful when It is desired 1o double or duplicate a row of stitches, and there-
by strengthen or fasten a seam.

IMPEOVED BAW-SHARPENING MACHINE.

Parker D. Robbins, Harrellsville, N. C.—This consists of a circnlar or ro-
tary file having & diagonal groove on s face for carrying the saw forward
piaced on a snitable mandrel. The sald mandrel is journaled ton table
which can be sdjusted to give the proper bevel 1o the teeth belug filed.
The object of this invention is to rapidly file the teoth of a saw at any
desired bevel, by rotating the file by means of a crank and sultable gearing,
he saw being drawn forward by the disgonal slot In the edge of the file,

IMPREOVED MOTIVE POWER.

Jarmatt Gross, Catlettsburg, Ky.—Around & largs wheel passcs & band
which passes around s shaft pivoted to posts, and from which motion l;;
cotmmunk d to the hinery to be driven. To the journals of the
wheel are pivoted two levers, the outer ends of which are heavily weighted,
£0 that when the levers are raised and allowed to rest upon the shoulders
of the projections, sttached to the sides of the rim of the wheel, thelr weight
may revolve the sald wheel, and thus give motion to the machinery to be

IMPROVED BELT SHIFTER.

Wiltiam W, Hobbard, Manchester, N. H.—This conslsts in the combina-
tion of & stationary drum, for receiving the belt from the driving pulley,
and & follower moved over the sald dr-m by Jevers or sultable gearing, for
forcing the belt from the drum on to the pulley, and also for removing It
from the pulley. The object of the invention s to provide a means for
shifting belts which shall obviste the dificulties hitherto exporienced in
using loose palley= or fdlers with the ordinary means for shifting,

IMPFROVED ROTARY EXGINE,

Phllo A, Knapp and Irs 8. Knapp, Danbury, Conn,—This conslsts of &
eylinder having an annalar space, in which a rotating piston Is placed, and

Seientific Ameviean.

[AprIL 7, 1877.

IMPROVED WIND WHEEL,

George W, Penn, Onawn, and Willlam 8, Sharpneck, Missourl Valley,
anulgnors to P D, Mickel, Missourl Valley, Town.—As the velooity of the
whool Incroases wolghts aro thrown ontward by contrifugal force, and
mochanism (s actuatod to turn the fans away from the wind. Now means
are provided whoreby the wheel may be easfly adjusted to run at any de-
nired volooity,

IMPROVED DISCHARGE NOZZLE FOR GRAIN ELEVATORS,

Fredoriok J. Kimball, Philadelphin, Pa,~This {& an Improved nozelo for
the spout of geain clovators, by which the grain may bo dischargod into a

vossol or enr in any direotion and sngle under prossure of alr, so a8 to dis- |

ponse with the shoveling off and levellng of the heap of gralo forming un-
dor the spout of the olevator,  The devies conklete of a discharge spout
with n valved alr hlast pipe, and & cheok plate or teloscoping noeslo tam.

| ing on the spout, and belong directed by a forked handlo appliod theroto,

IMPHOVED CAR COUPFLING,

Jamos O, Pugh, Ambis, Ind,~This Invention conalsts of n drawhend
with recossnd  and welghted drop gate that bears on the link, which s
coupled by a spring hook at the bottom of the ear coupling.  The spring
hook enters through a recoss at the bottom of the draw-head, For conp-
1ng,
thoe samo by ralsing the gate and goupling automatically by dropping back
of the hook,

IMPROVED MACHINE FOR MOUNTING HAIR SWITCHES,

Charles Bourgard, New York clty, asalgnor to himpelf and Jonos Witers,
Brooklyn, N, Y.—This Is an improved machine for mounting human hair
switches, by which one hand may work the machine, while the other hand
feods simultanconsly tho weft of hair In convenlent manner, winding It
regularly and without danger of taking in or catching any part of tho halr,
The device conslets of a loose cord spool, revolving with a vortical shaft by
the tension of the cord, that passos through an ond hook of tho shaft, and
i clamped ot the lower end to a tenslon welght.

IMPROVED EARTH AUGER,

Orson H. Polley and Dwight W, Toles, Plymouth, Mich.—In this device
there i= an adjustable feed gage, which i slotted vertically, to recelve the
two bolts by which it I secnred to the body, ko that It may be adjusted to
project less or more, to canse the auger to enter the ground slower or faster,
according to the hardness of the earth upon which the augoer is operating,

e r—

NEW AGRICULTURAL INVENTIONS,

IMPROVED COMBINED HARROW AND CLOD CRUBHER,

William H. Kuhn and Samuel Miller, Albany, Orogon.—This implement is
constructed in sections, which are provided with teeth and hinged In such
manner that one or all of the sections may be detached as required, or the
whole weight of the frame and the driver may be imposed upon any one
section when passing over a clod or other obstacle.

IMPROVED PLOW,

Errin D. French, Bybalin, Miss.—This invention consists in an im-
proved point for plows, so arranged that all the varlous plows ordinarily
used In farm labor may be run with the same point,

IMPROVED GRAIN SEFARATOR.

William Edrls, Eugene Clity, Oregon,—This machine conslsts of an inner
and outer reel located concontrically upon the same shaft, in combination
with a trough and spiral conveyer adapted to carry away the impurities
possing through the outer reel and a subj t caso ted with the
aunular space between the two reels by means of a chute, and containing
o fanand a set of shaker sieves, which devices effect the new result of
eliminating both the large and the small impurities from the commingled
wheat and chafl before the latter is admitted to the shaker sieves, which
latter, in connection with the fan, separate the chaff,

IMPROVED GANG PLOW.

John R. Cammins, McKinney, Tex.—This gang plow is =0 constructed
that it may be readily adjusted to cause the plows to take or leave land.
The wheels may be adjusted closer to or further from the plows.

IMPROVED STRAW STACEER.

‘William Deetz, Saitillo, O.—The carrier is made of two sections, which
are adjustable to different lengths, o that the same may be lengthened or
shortened, according to the distance and height to which the straw has to
be conducted for storage or stacking. An endless belt takes up the straw
and conveys it up along the carrier to the upper end for dropping. Rigid
supports at the lower front part secure, in connection with the uprights
and brace rods, the rigid position of the carrier in whatever direction the
same may be run from the thrasher, the supporting and stiffening rods be-
ing merely transposed from one side to the other, and adapted to the po-
sition of the carrier when the same is placed in position to run to either
eide or in straight direction from the machine.

IMPROVED CHURN.

James A. Duryee, Nunda, N. Y.—This churn dasher is s0 constructed
that it may be readily adjnsted according t> the amount of milk in the
churn. It is claimed to bring the butter very quickly, gather the butter
thoroughly, to be easily operated, and to work equally well when tumed in
either direction.

IMPROVED SULKY PLOW.

William XN, Riddle, Caddo Grove, Tex.—This sulky plow is so constructed
that it may be readily adjusted to take or leave land, and to work at any
desired depth in the ground. It may also be readily raised from the

IMPROVED GRASSHOPPER KILLER.

Charles Hoos, Arago, Neb.—This consists of a frame mounted on wheels
and having a platform with fingers, which are curved upward, and are
dosigned to enable the machine to pass over obstructions, and to cause the
grasshoppers to rise from the ground and fall upon the platform. The
platform is grooved and is made highest in the center, and declines toward
tha front and rear, so that the grasshoppers may be crushed against the
shoulders of sald mbbets by cross bars attached to endless belts, Rollers
are placed at the rear edge of the platform so that any grasshoppers that
may not be killed by the cross bars may be crushed.

IMPROVED HAY LOADER.

David F, Roach, Atlanta, T1l.—The construction is such that as the ma-
chine Is d:awn forward ope of each palr of toothed bars will rise, carry the
hay a Nttle distance toward the wagoo, and then descend and move back,
while the other bars rise and carry the hay forward a little farther, and so
on, until it has been dellvorod upon the wagon, the alternate bars always
moving in opposite directions.

-

NEW HOUSEHOLD INVENTIONS,

IMI'ROVED FURNACE.

& shiaft running through the central portion or core of the cylinder, and
contiectod with the eald piston by o thin arm, which passes belween annu-
lar epring plates, secured In the center of the core of the cylinder, The
sald plates form s packing, which permits the plston srm to rotate, but
closes together after the anu passes, preventing the steam from coming
{nto contact with the ghaft,

Edwin Vamey, Leavenworth, Kan.—This invention consists in eon.
ntructing the bustion chamber in a doubl ical form, and combin-
| Ing ithy means of down draft fire flues with the base having side compart-

ments provided with partitions, whereby the smoke and flame s ;ade to
| emergo from the swolled or enlarged portion of the combustion chamber
and pass down the fire flues (0 the side compartments of the base, and by
meoans of the partition in the same is first directed forwand, and then back-

tho lever Is released from the spring hool, the link passing then over !

|

ward, as fn a roturn flue, and thence passes to the exit smokepipe, which
| arrangomont servea to prodice s stronger and more compact form of
| furuace, n botter distribation of heat, and a larger radinting surface.

IMPROVED AIR-HEATING ATTACHMENT,

David MeAlllston, Walton, N, Y.—The objoct of this Invention (s to fur-
nlsh &n Improved attachment for hot alr or other farnnces, for the purpose
of ntilizing and economizing the heat which ordinarily escapes into the
| flue and in theroby wasted, The devieo Is simple and Inexpensive in con-
| Struction, belog formed by combining two drums of different alzo, one be-
Ing placed within the other, and also provided with partitions or disphragma
of pecalinr form for directing the courss of the products of combustion in
wuch manner ax to most completely eliminaws the heat, and thus attain the

| mowt economical result,  For detalls of construction and arrangement of
parts, seo patent,

IMPROVED AIRCHEATING 8TOVE,

Johin B, Oldershaw, Baltimore, Md.—This invention covers certain im-
| ploments In ale-henting stoves of that class in which o drom {s arranged In
| the upper part of the combustion clinmber, to which drum afr (s admitted

to bo heatod and thenco escapes into the room.  The Improvements con-
| slat in making the drum detachable, armnging 1ts inlets and ontlets o
registor with corresponding opendngs In the outer cnse, and combining
| with the said drum and onter ense detachablo sleeves g
| or roglators, to regulate the admisslon and escapo of the afr, which nlef'mu
form break Jointa to the registering openings of the dmm and ooter case
that prevent the gases from the combustion chamber from commingling
with the frosh heated alr and escaping Into the roam.

IMPROVED DRAWER DESK,

Ernest N, Doring, New York city.—Thix 1a n desk with s double set of
| pigeon holes, the whole being g0 arranged as to shutup and slide nto n
| chiffonler, the back of the pigeon holes being finlahed the same as the
chiffonier front,

IMPROVED TEAIOT, :
Ebenezer Ollver, New York clty.—This Is an fmprovement in the class of
teapots which are provided with a removable perforated or wire-ganze
holder or receptacle for tea Jeaves, The improvement relates to the con-
struction of parts, whereby the tea helder is attached to the bottom of the
pot; and also to tho combination, with said holder or receptacle, of & de-
vice employed for removing the tea leaves subsequent to the s.eeping op-
eration,
IMPROVED EGG HOLDER.

Pantalion M. Leprohon, Brooklyn, E. D., N. Y.—This consists of clamp-
Ing leaves or plates, curved to the shape of an egg and supported on spring
arms or posts attached to a base plate.

IMPROVED KEROSENE LAME.

Samuel Dodsworth, Leavenworth, Ean.—This embodies 8 new armnge-
ment of the ofl reservoir and a novel wick tube made with flanges upon the
inner surface of its edges, to adapt it to receive a permanent wick, and also
the burning wick. The permanent wicks serve to keep the burning wick
constantly supplied with oil.

IMPROVED SPRING BED BOTTOM.

Joln ¥, Coder, Toledo, O.—This consists of a spring bed bottom made
in two sections, one of which is made of thicker strips than the other. It
also conalsts in cross bars for supporting the slats that are covered with
chamols skin, or other material, to prevent noise, and rest in notches in
sldo plece of the bedstead.

IMPROVED LAMP BURNER.

Wirt L. Carter, Monroe, Mich.—This is an improvement in Argand lamp
burners, and consists in means for steadying or equalizing the action of
the air current to prevent flickering of the flame.

IMPROVED ASH SIFTER.

Thomas H. Badger, Boston, Mass —Thie Invention consists in placing
below the hopper of an ash sifter fingers that are inclined downwardly
from each other, and others that are inclined from the side of vessel down-
wardly toward each other. The coal is conducted from one series of fingers
to the other, while the ashes are screened off and conveyed throogh the
channels to s suitable receptacle.

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS,

IMPROVED VEHICLE AXLE.

Patrick F. White, Westernport, Md. —The of the axle s + shaped
in transverse section, and blocks are to fta ends which are bored
longitudinally to receive detachable journals. The object is to provide an
axie which is strong and lght, and which may be easily and cheaply sup-
plied with new journals when required. The axle {s particalarly spplica-
ble for carts, mining cars, etc,

IMPROVED CONVERTIBLE WAGON BED AND HAY RACK.

James M. O'Neall, Fort Worth, Tex.—The body of the wagon is so con-
structed that it may be readily converted or changed from Its ordinary
form to adspt it for use as a lumber, wood, cotton, or hay frame, ete. For
detalls, see patent.

IMPROVED SCREW.

James Plenkharp, Columbus, O.—This invention has forits object to
provide a cheap wood screw for use in securing the legs of tables to the
top or frame thereof; also for securing together other parts whero it is
particularly desirable or necessary the connecting device shall posscss fiex-
ibility as woll as strength. 'To this end, the screw s formed of & wrought
iron core and cast metal thread or flange, the screw being double ended
and provided with a central circumferential flange or rib.

IMPROVED FACING FOR WALLS OF HOUSES

Thomas Walton, Wheeling, W. Va.—This invention relates to a facing
for the outer and inner walls of bulldings, also for ficors, ceilings, ete. It
consists in an ornamental plate of glass, or other suitable material, pro-
vided with lugs or projections which enter the spaces between the stones or
bricks, and are imbedded in the mortar or cement.

IMPROVED SCISSORS.

Amos W, Coates, Alliance, O.—This invention covers certain improve-
desigmed for the use of lttle children, to protect them against accidents
which are lable to occur from their carcless handling of scissors provided
with sharp points. The improvement consists simply in bending the
points of the scissors around %o as to form a loop, ring, or an eye, which
with but littlo expense secures tho desired result in a simple and durable

manner,
IMPROVED OALENDER.

Oscar P. Morse, Batavia, N, Y.—This invention consists in & paper
candboard having a top ring by which it may be hung up, and s ;
necting with two others at right angles thereto, There I thus
flap that can be pushed aside or lifted with the finger. It is pr
twelve monthly calenders with a lne to the right of each day of the ‘
%0 that memoranda may be noted. After a month has elapsed, s calendar
in turned up, passed through alit, and held on the opposite side of card-
board for future use, ~ 5

"
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Buginess and Revsonal.
Tnsertion under this Aead la One Dollar

‘Safoty Linen Hose for Stores, Factorios, Hotels and
Hteamboats, at bost Tates. Groono, Tweed & Co., 18 Purk
“Tywo valuablo Patants for sale; will take good second-
hiind machinery in part pay. Addross J, R MoCormick,
Rttorich's Screw Cutting Tools are in great demand.
Catalogue froo. Frasso & Co., @ Chatham 8t., N, Y.

‘Wanted—A thorongh mechanio and practical man to
not as superintondant of a lange machine shop and foun-
dry doing general work. Addross, with reforences, .,
No. 138, Willlam St., N.Y.

A valusble Patent for sale. Address O. A. Corman,
Cochicuate, Mass.

A Book and Documents giving inatructions for Seiling
Patont Rights; commended by Selontifio American, vol.
20, page 577 We sell all kinds of blanks. Clreulars free.
8. 8. Mann & Co., 182 Dolphin 8t., Baltimore, Md.

Palnters,—Send for now prices of Matallic Graining
Tools, for * wiping out.” J. J, Callow, Clovelund, 0.

For the best Galvanized Iron Cornice Machinery for
all kinds of work, apply to solo owners, Calvin Carr &
Co., Cloveland, O.

For Sale.—Combined Punch and Shears, and Engine
Lathos, new and second-hand. Addross Lambertville
Tron Works, Lambertville, N. Y.

Best and cheapest Glass Oflers, Cody & Ruthven,
Cinclnnstt, O

Cotton Belting, light and heavy, for Polishing and
Carrying Belts. Greene, Tweod & Co,, 18 Park Placo, N. Y.

Best Scroll and Band Saws. Cordesman, Egan & Co.,
Cinelonatl, O.

Yacht Engine and Boiler, $500, Box 630, Hartford, Ct,

‘Wanted.—To know whother the Ames Nathan Self-
foeding Card Printing Pross (Pat, April 2, 182) has over
boen bullt and sold. Address K. L. Touret, 2 W. 224,
8t., New York.

Chester Steel Castings Co. make castings twice as
strong as malleable fron oastings, at about the same
price. See their advertisoment on page 221.

Transit and Clock wanted —Box 918, Springfield, O.

Hyatt & Co.’s Varnishes and Japans, as to price, color,
purity, and durability, are cheap by comparison than any
others extant. 248 Grand st., N. Y. Fuaotory, Nowark,
N.J. Send for circular and descriptive price list.

The Zero Refrigerator was awarded a grand Centen-
nial medal. Sand for book. Losloy, 226 W, 234 St., N. Y.

See Boult's Pancling, Moulding, and Dovetalling Ma-
chine at Contennial, B. 885, Send for pamphlet and
sample of work. B.C. Maoch'y Co., Battle Croek, Mich.

Gas lighting by Electrieity, applied to public and pri-
wato bulldings. For the best aystem, addross A. L. Bo-
gart, T2 Broadway, N, Y.

For Sale—One 3 H. P. Portable Engine, $335; one 10
ML P, 8375; one 2 H.P. 40, J. Harris, Titusville, Pa.

Catachism of the Locomotive. 600 pages, 250 engrav-
Ings. $2.50. Address M. N. Forney, 73 Broadway, N. Y.

Send for James W. Queen & Co.'s Catalogue of Draw-

Power & Foot Presses, Perracute Co,, Bridgeton, N. J.
Superior Lace Leather, all aizes, cheap. Hooks and
for fiat and round Belts. Send for catalogue.

C. W. Arny, 148 North 34 St., Philadelphia, Pa.

F. C. Beach & Co., makers of the Tom Thumb Tele
&raph and otber electrical machines have removed to 530
Water 8¢, N. Y.

An English gentleman, of many yesms' experience,
‘who will return to Europe in a fow wooks, desires to ne-

e, and Germany.
Flald, care of James Littlejohn, Esq., P.O. Box 278, New
York oity.
For Best Presses, Dies, and Fruit Can Tools, Bliss &
Williams, cor. of Plymouth and Jay Sta., Brooklyn, N.Y.
Lead Pipe, Sheet Lead, Bar Lead, and Gas Pipe. Send
for prices. Balley, Farrell & Co., Pittaburgh, Pa.
Hydraalic Presses and Jacks, new and second hand.

Solid Emery Vulcanite Wheels—The Solid Origina)
Emery Wheel —other kinds Imitations and laferior.
Caution.~Our name is stamped 1o full on all our beat
Standard Belting, Packing, and Iose. Buy that only.
The best s the cheapest. Neow York Belting and Pack-
ing Company, 37 and 38 Park Row, New York.

Steel Castings from one Ib, to five thousand Ibs. In-
valuable for strength and durability, Clroulars free.
Pittaburgh Steel Ousting Co.. Pittaburgh, Pa.

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

For Solid Wrought iron Beams, etc., see advertise-
ment. Address Union lroa Mills, Pittaburgh, Pa., for
Nthograph, cte.

J. H. P. will find something on images on |
the retina on p. 198, vol, 36,—R. S, B. will find some- |

thing on fcebonts salling faster than the wind on p. 107,
vol. 35.—8. E. will find something on baming gas as
fuel on p. 30, vol. 88.—J. O, C. will find an article on
setting wagon axies on p, 29, vol. 34.—J. J. K. will find
A5 anwwer Lo his question as (o & cannon on & car on p.
278, vol. 34. The pressure s greater on the bottom of
the boller by the weight of the contents than it is on
the top.—S. will ind a description of the art of taxider-
my on p. 130, vol 22.-C. C. 8, will find that waterproof
gloe will make s watertight joint between cork and
cloth, See p. 43, vol. 32.—A, P. B. can copper iron wire
by following the directions on p, 90, vol. 81, To nickel
fron wire, see p. 189, vol. 34T, K. will find a reclpe for

& liguid bronee for brsas on P, 51, vol. 83.-J. A. R. will | ter, will crack and fall to powder in the process of de

| 841, vol, 97, directions for making hydrogen, For making

find directions for making durablo whitewash on p,
189, vol, 84, —F, G, T\, will find a rocipe for a muclinge
that will not monld onp, 106, vol. 84.—J. R, will find a
description of the manufacture of earthenwaro on p,
101, vol, 82,1t 8, will find a description of a battery
for plating on p, 20, vol, 82.—J. M. W. will find on p,

Oxygen, see p, 7, vol, 8. To make carbon plates for
batterien, seo p. 187, vol, 82.—J, A. L.'squories about a
hole and Its plug are merely questions of definition,
There s nothing to be declded in them.~R. M. C. will
find directions for ebonlzing wood on p. 8, vol. 33, ~E.
HOM, will find fnat of spont combunt!
mentioned on pp. 345, 808, vol. 84.—J, W. 8, will find di-
rections for proserying eges on p. 306, vol, 34, <A, B, O,
will flnd Instroctions for tempering rock drills on p, 202,
vol, 31.—A, L. is Informed that we cannot answar legal
Qquestions,—R. P, P. will find something on wooden rall.
roads or tramroads on p. 834, vol. 20.—G. A. C, will find
a recipe for blackboard composition on p. 209, vol. 28,—
H. A. will find directions for enameling metals on p, 208,
vol. 0. —~W.ILB JH W, Y.LW, J.HN,J L G,
G.,J. McB., and others, who ask us to recommend
books on Industrial and scientific subjects, should ad-
dress the booksellers who advertise In our columns, all
of whom are trustworthy firms, for catalogues,

(1)C, A.W. asks: How can light-colored kid
gloves, that have become spotted with won water, bo
dyed any other color than black? A. They can bo dyed
to any of tho darker shades In the usual way. See p.
166, vol, 98,

What Is the best thing with which to clean silver or
sllver-platod ware that has become black and will not

Scientific dmerican,

hydration, by heat or otherwise. Monlded with sand it
wonld fuse Into a hard glass at high temporatures,
Plumbago cannot be farmed with Ume Into & crucible,
(10) J. 8. says: Balsam of fir will render
papoer teanglucont.  Piteh does the same In a pine plank,
Why is thist A, For tho samo rosson that water, filled
with bubbles of alr, loses It transparency, Nelther pa-

—————————————————————
Half 01l s wooden bath with dilote wolution of murinte
of tin, prepared by dissolving metallie tn In concens
trntod hydrochlorfo neid; this will take two or three
days. Usef quarts of this solution to 300 quarts water
for thebath, Pat in the bottom of the bath & thin Inyer
of finely granulated zine, and then on it a cleaned lron

‘plnuv, then & layer of the zine and another lron plate,
| and 40 on alternately til) the bath is fall. The zine, the

per nor wood Ia a homogeneous substance; but both be- | o uy i, wolution constitute a galvanic battery, and
come nearly so by impreguation of the fibers, and AILINE | “oouying of the tin is deposited on the fron plates in

the Interstices with K t resin,
(11) J. R. A, says, inreply to E. A, W,

who sxks how to remove the olinkers from stove linings:
When you have a good fire, cover the coal with threo
Inches or more of oyater whelly, and lot tho fire burn
out, ana burn the ahelly; you will be able to remove the
ellnkers, withont the ald of mochanioal means or Injury
to the firebricks, on the following morning.

(12) B. H. 8. asks: 1. Of what is lightning
composod? A. A tothe precise nature of electricity,
hing Isatp known, other than that it
is a peculiar motion, analogous to that of heat, of the
atoms In their molocular grouplogs, within the body
which Is electrically excited. In the caso of lightning,
the clouds, the afr, and the molsture which It tal
and the surface of the earth, constitute the bodles ex-
cited, It has been shown that the cause of the electrl-
cal excitation in our at i 1% due to a distarbance
of the normal statical equilibriam by the translation of
nqueons vapor from the earth’s surface, aud Its subse
quent condensation in the form of clouds and rain in the
cold upper regi of the ph 2. Why aro
\! d ? A. The metals are g Ily better

brighten up with whiting? A. Use tripoli powder,
mixed with a lttle olive oll if necessary.

(2) E. A. F. asks: Is there any process by
which the liquld that drops from stovepipes can be re-
moved from carpet? A. Use plenty of soap and water,

B8) J. S, 8. asks: Is woolen clothing
healthy? Fine voft wool, unless colored, will shrink;
and cloth made from conrse hairy wool s too heavy to
wear {n the summer, and will irritate tho skin and give
those who wear it a cold In the fall when they put it on,
and again In the spring when taken off.  Clothes made
of cotton can be more thoroughly washed and bofled
than those of wool, and are they not more healthy? Is
not white clothing healthier and more comfortable both
Insummer and winter than colored? A. As a general
rule, light woolen clothing, if clean, is more healthy and
& botter protection against colds, from sudden changes
of temperature, than- cotton or other vegetablo fibers,
In winter, dark or black clothing is best, as it is warmer
than light. In summer, light colors should be worn.
Some woolen fabrics, dyed with some of the coal tar
colors, whon permitted to remain for any length of time
in direct contact with the moist cuticle, have produced
polsonons effects; but not otherwise. It is for this
reason advisable to use only undyed fabrics for under-
clothing,

(4) H. H., Jr., asks: Are there any chemi-
cals by which glue can be made into a paste, to be used
(cold) for closing quarter cracks in horses® feet? A
Heat the glue for some time in strongest acetic acid, and
evaporate in the air until of the consl desired

of electriclty than the non-metals, owlng to
some, not yet well i d, Tig t aof thels
molecules, which facilitates the tmnsmission of the mo-
tion throughout the rial, 3. Which is the positive
pole, and which the negative, of a battery? A. The posl.
tive pole, or electrode, of a galvanic battery is the upper
end of or connection with the negative plate of the cell
—in the Daniell's, gravity, and similar zinc-copper bat-
teries, this is the copper; in the Bunsen, or bichromato
cell, itis the carbon plate, The negstive pole, in all
present forms of batteries, Is the xine.

(13) L. C. J. says, in answer to J. H. W.'s
query as toice in a sand monld: I wish to inform him
that the ice under his loose sand had melted to some ex-
tent, and the hot coal and fron came In contact, or his
sand was insufficient, or not well packed or rammed.
The safest plan is to have the floor beneath the cupola
dry or comparatively so; but in the event of water or
ice being under the cupola, put under the dry sand jost
before dropping the bottom.

(14) J. 8. M. says: Having accidentally
broken a small cast iron gear wheel, I tried to solder it
with soft solder, nsing muriatic acid (diluted with an
equal quantity of water, after having taken op all the
zinc it would) as a fiux, but the solder woald not unite
with the fron. I then added some sal ammonisc, but
with the same result. T also tried to make 3 mat joint

about two hours, Have ready a wrought Iron bath con-
talning molten zine, covered with a layer of powdered
wsal ammoniae mixed with some earthy matter. In the
bath, beneath the surface of the zine, arrange two fron
rollurs, tightly eompressed together, to be turned by &
erank attaelied to ono of them.  Take the plates out of
tho tinnlng bath one at & time, drain them, and poss
thom while wet between the rollers in the zine,

21) A. E. D. asks: Can you give me any
Informatl ning the putting up and mode of sp-
plication of Turkish baths? A. The theory of the
Turkish bath 1s to relleve the body of foul matter by
creating a profuse persplration, and then washing the
skin Io the usual way, Topld water, used in the wash-

ing, closes the pores, and a cold shower or plunge bath

creaton n glow on the skin and stimulates the whole
body. The perspiration s produced by the bather sit-
ting In & room hoated by hot dry air tilmolstore exudes
from every pore. The matter bronght to the surface by
this Inf Iy large In q Ity.

In the SBoENTITio AMERICAN SUFMPLEMENT, p, 774, you
glve an (lustration of a pneumatic pen,  How Ix the ink
or color spread? A, The ink should be spread with a
small brush, such as Is used for marking linen with a
stencil plate.

(22) J. C. nsks: What isthmus, if any, con-
nects Nova Scotia peninsula to New Brunswlek? A.
There I# an Isthmus 15 miles wide between the two
countries, It has no specific name that we know of,

(28) H. M. C. nsks: Given the three sides
of any trlangle, what Is fts areat A, Construct the tri-
angle; lot fall a perpendicular from the apex to the base,
Basox half the perpendicular=area.

(24) B. A. F. asks: What would be the
pressure in 8 steam boller when the heat Indicated by &
thermometer Is 330° Fah.? A Seventy-five Iba. to the
square inch,

(25) C. H. A. S. asks: Does the exact cen-
ter of an lron shaft turn, if it beplaced in a lathe? AL
The center of ashaftis an imaginary line, which is sta-
tionary. Any part of the shaft that has breadth or
thickness rotates.

(26) A. L. W. asks: Please give me direc-
tions for brazing small pieces of thin brass together?
A. Use a solder composed of copperllb,, zinc1lb, Or
one of copper 32 Ibs., zinc 29 [be,, tin1 b,

(27) G. T. asks: What is the easiest and
quickest way to make small electrotypes? A. Moald the

with tinfoil, clamping the parts together, but it all MQMMMMI-MM.&A“:
the

out. Theated the wheel in the stove snd also with
blowpipe; and after several sttempts I gave the job up
s a fall Can you tell me what the trouble fs? A,

Such a solation of gloe will not gelatinize. It dries map-
idly, forming a stronger and more flexible joint than or-
dinary glue.

(3) J. E. M. asks: Why isit that, in a win-
dow fitted with alternate panes of blue and white glass,
the former become quite warm in the sunshine, while
the temperature of the white glass remains almost, if
not altogether, unchanged? A. Clear glass permits the
passage of all the rays of the spectrum, while blue glass
| intercepts all the rays except the blue. The destruction
’dmmmmm“_ jon into

A. You will find it impracticablo to solder your wheel
togother unless you galvanize the surfaces.

(15) W. H. H. says: 1. Your paper of Feb-
ruary 10, says: * Dissolve erude rubber and shellac in
naphtha.™ 1 put them separately in bottles, and set
them In warm water. The rubber dissolved, but the
naphtha did not.  What Is the reason? A. We do not
understand you. Coal tar naphtha is a volatile Nquld,
The powdered shellac may be dissolved in it by heat
and agitation. 2, How are the rabber bands sold by

sensible heat, which is absorbed and mdiated from the
surface of the glass. The heating effect of this absorp-
tion s Intensified, from the fact that the sensible heat
rays of sunlight preponderate in the lower or red end
of the spectrum, which Is, in the present Instance, in.
tercopted. The darker the color of the glass, the greater
will be the of heat developed

(6) L. H. R. says: I have a flute of 8 lever
keys that was lald away for about two years; at the ex-

piration of that time I foand it so dry that all the jolnts
| were loose. 1ofled it several times, so that it Is now |
| perfectly tight; but I find that I cannot blow the lower |
knotu at all, and can only blow the upper ones with
| great difficalty. After wetting the Inalde with water, It

| illa perfectly enaily until dry again; but I am of opinion

| jolned together? A, By pressing the ends of
the rubber band together before valeanizing,

(16) B. F. asks: 1. The iron won from
waste tin plates, even when alwolutely free from tin
and acids —which after chemieal analysis talns no
tin—gives in the blooming furge a cold ahort fron of
little value, though the material employed for the plates
must have been & very good one. Can you give
reasoos for this singular experience? A A determing.
tion of the percentage of carbon (n the Iron would very
probably reveal the canse. 2. Iy there sny way of treat-
ing this lron differently, so a8 (o obtaln & better mate-
ral?t A, It may be lmproved by re-puddling,

(17) R. E. B. asks: How can 1 prepare pa-
per o that, when burned, it will leave a perfume similar

made of wax 3 parts and stearin 1 part. Brush the
moulkd with plambago with & soft camel's halr brush.
Then deposit a coating of copper by electricity as de-
scribed on p. 400, vol. 32, Back the copper deposit with
type metal,

(28) J. L., of Manchester, England, asks:
What are the compositions and mode of use for japan-
ning or black enameling tea trays, coal vases, ete.? A,
To make good work, the metal plate should be primed
with stiff slze mixed with whiting, Clean the plate, and

brush the priming on, let dry, polish with fine glass
| paper, and apply another coat; let dry, and then smooth
| with a molst sponge. For a black japan ground, use
shellac varmish with Ivory black, using inally, for a pol-
ishing coat, seed lac vamish. Harden the varnish by
| moans of & hot oven.
| (@) J. W. B. ssks: How do glass sign
| writers give a mirrorlike finish to gold and silver let-
torn? A, Use gold and silver leaf, Take a litle fine
falnglass, as much as will He on afive cont plece, and
dissolve In & litle bolling water. Add as much alookal
8 therv s water, and strain through slik, Palnt the
letters on a wheet of paper with Brunswick black: fix
the paper, with the writing reversed, on the glaas, Use
the Isinglass solution as s mordant, laying it on with &
| camel's halr pencil, and then apply the gold Jeaf. Place
| the glass In & warm room; and when the gilding s dry,
rub over with a plece of cotton wool. Pass & flat cam-
el's halr brush, molstened with the isinglass solution,

| that this operation will, In time, have a damaging e@fect. | to that from pastiles or fumigatcrs? A, Take cascarilla | lightly over the gold letters; let the solution be hot for

| Can you inform me how the difficulty srose? A, The
(woodhupmhbly become rough on the Interfor and the |
;born distorted by excessive desiccation, Freo all the |

cavities from dust, and rub the [nstrument Inslde and
| out with a little warm glycerin,

(7) W. L, D. usks: I dissolved a bit of Ger.
| man silver (n nitric acld In a test tube; It gave & green.
ish blue solation, and after diluting with water I dropped |
| sulpharic acld into it slowly, which threw down & white
i precipliate. When this was comploted, [ lmmersed &
copper plate, which threw down a gray motallic powder
What was the chomical action, and what were the seve-
ral precipitates? A It is probable that the alloy, or the
| water you added to the solution, contalned lead in some
form, which, combining with the sulphurio achd, pro-
daced an insoluble sulphate of lead. The doposit on the |
copper may be metallle arsenie from the Impure nickel |
used In the alloy,

(8) E. C, M, says: T have n walking cane |
of whalebone about 4§ Inch thick; it was set with Hitthe |
Ivory polnts to represent knots, but (hese are falling |
out and the bone cracks and splits, T know that this
cannot be belped; but how can I provent it from further
breaking and scaling? A. Try tmpregoating it with »
little warm giycerin,

) H. B. C. asks: Can I make a crucible,
that will stand a white heat, of water lime or quicklime,
either alone or by mixing with something, such as sand |
or plambago? A, Small erucibles cut out of pure caus.
the Hme are somotimes used; but 1f not heated gradual-
ly and uniformly, they wre apt to ersek, A crucible
moalded from Nme, made plastic by the adflition of wa-

| the sunlight unti] vivised by the hest.

| ocenpied by the flah, who greedily dovour thom.,

bark 8§ drachme, gum bensoln 4 drachms, yellow sand.
ery 2 drachms, stymax 2 drachms, olibanum 2 drachms,
charcoal dust 6oze,, nitdr 14§ dmehms, mucilage of gum
tragacanth, safficlent quantity, Reduce the sabstances
to s fine powder, form into a paste with the muneflage,
coat the paper with this, and dry In an oven,

(18) F. G, H, says: 1 have 25 gold fish in o
bath tub,  What steps shall 1 take to make them breed?
A. The gold flsh (eyprinse aurafun) seldom deposit
spawn when kept o vases or agoaris.  In onder to se
cure & sapply, the young healthy fish must be placed In
reservoles of canslderable depth, In some places, at least,
shaded with water lilles and constantly supplied with
fresh water. When the spawn s dopomited, It rises to
the surface, and ahould then be collectod and exposed to
Caro most be
taken to collect the spawn as soon &4 It rises to the top
of the water, as otherwise It will soon be destroyed by
the flshes themeelves, The spawning season of the fab
Ie nsually In or about the manth of May. The Chinose,
who biring gold flah to great peefection, feed them with
small halls of paste, which they seatter into the water
Large
quantities of gold fsh spawn are aunually collected
along the banks of the * great river™ (Yang tee-kisng)
by throwing mats or hurdies across the current,

(19) J.J. K. asks: What s used to color
maps pluk, yellow, green, and palo bloe? A, Use water
colors diluted to the required degree of paleaess, with
Httle ox gall mixed with them.

(20) C. A. H. aaks: How can T make a
galvanizing surfaco smooth, and erystallize 1t aftor it
comes from the kettle? A, The moled appeamuce of
galvanized tron s prodoced by fiest the shoet,

| this operation. A second coating of gold leaf will Im-
prove the work.

(30) W. F. P. asks: How can I keep lice,
| ote., off geranfums? A If the plants are In a green-
house, fumigation with tobacco smoke In the best rem-
edy. Tobaccostalk refuse can be used for the purpose,

@1 C. €. H. asks: How can Babbitt metal
be united with cast tron In a Journal box, so that it wil)
not be loowo? Can it be soldered? A You may solder
your box with ordinary solder, and then pour the Bab-
| Bitt motal. A better plan i to drill small holes st varl-
| ous angles in the bax, them pour yoar Babbitt o, and it

will be flrm. Itis not uoussal to tivet the Babbitt by
hammering it when colid.

(12) W. H. asks: 1. How are slots in com-
mon wood screws cut? A By special machipery, 2.
Aro they cut before the serews are threaded, o after?
A. Aftor they are threaded. 8 Tlow many ean be done
[Inaday? A It dopends upon the slse and the kind of
| machine used: from £,000 to 20,000 per day.

! (33) W. H. M. says: I have a common tin-

net's fire pot tn which | bum common unt coal, ss there
‘b no charcoal 1o be had here, Placed hortzootally

through the fire pot are two sheet hron lllinshu“‘
| Inches in diameter, into which T piace my roldering
| rons (0 be heated. 1 find, after heating them twoor

three Umes, that & seale forme on the copper tips, so
:Mmyhu to bo tinned severa! tmes aday. Can
| ¥ou tell me the canso of the seale forming on (bem, and
| how Lean prevent It? A, Your soldering trons elther
| et 100 hot, or alse your solder s not fine enoogh.

39 J. O K. asks: Which 1 mont
economical molor to drive & wmali "
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wood, a steam engine of an eloctrical machine? One
m::nnmu saficlent, A, A stoam engine I
""'m | h oboprivebrgt Vb ol NG
gt In s dspated polnt as towhich 1a the beat, OF Arkan:
mmmmwtmmmo beat.
(85) H. H. P. says I am manufacturing
wolld cast steel cultivator shovels, and want the beat ro-
elpo orpreparstion to harden thim {n #o ax Lo not warp
and crack them, and to hARICD at s low & hoat K pos-
siblet A. Intempering, all depends upon the nature of

' the steel. You will probabily find brine at about 100

Fab. answer your purpose. The brine may be made
of 1 Ib. salt per gallon of water, Dip slowly edgewise
and deep, and thett hold the shovels still In the water.

(86) A. T. says- 1 have a small steam pump
and have cracked one of tho steam ports, which is of
oastiron,  Can 1 stop that erack so that Itwill not leaky
A. Fill the crack with fine cast fron fllngs woll wetted
with water and sufficiont sal ammoniac (powdeted) to
just cause the mixture o heat, 1f the emck s large,
eanlk the mixture In; {f not, s thin shoot plate may be
screwed on in addition to uslng the mixture,

@7 C. R H, says: 1. 1 have n onsting of
brittle type metal to which Twish to give a light brown
color, s there any seld or plokle In which I eould dip
it? A, Tryastrong solution of sulphide of soda or po-
tasses n hot water, 2 Can you give me a good recipe
for copperplating typo metal? A, Clean the type per-
fectly, attach [t by means of a copper wire to the nega-
tive orzine pole of a strong battery, and immerse the
type fn a strong solut:on of sulphate of copper In water.
Place & small sheet of clean copper In the sulphate of
copper bath with the type (they must not touch), and

this by of a copper wire with the other |
pole of the batery. Under the above conditions, the type ;
will speedily bocome coversd with a film of metallic
copper. Greatcare is necessary In cleaning the type to
remove every traco of ofl and rust, otherwise the depo-
wition will be unequal or will drop off,

(88) P. L. D. asks: 1. Which size of loco-
motive oylinder Is bost for passenger traflic, overything
clse being equal, a exlinder 17 Inches In dismoter and of
22 inches stroke, or 16 inches (n dlameter and of 24 Inch-
es stroke? A, The 16 x 24 s gonorally considered pre-
ferable. 2. Which is the bost for both freight and pas-
senger traffic, everything else being equal, 10 inches di-
ameter of cylindes, 24 Inches stroko, and 5 feet dlameter
of driver, or I7 Inches diameter of cylinder, 84 Inches
stroke, and 53¢ feet diameter of driver? A, The 16x 94
Inch cylinders with 5 feet driving wheela,

(39) J. R. McN. says: I have read your arti-
clebeaded “Bell Metal.™ How are the metals melted and
mixed? A. Use s blacklead crucible and a small cruei-
ble fumsce with a good draught, Fuse the copper first,
then add the nickol in small grains, and proceod as di-
rected in the recipe, Stir the fused alloy from time to
time with s stick of groen wood.

(40) H. A. W. asks: 1. How fast is an iron
turning lathe required (0 run when turning 1 inch wrought
front A. Atabout 150 revolutions per minute? 2. How
fast shoold & wood turning lathe run when turning 2
inch hard wood? A. It may run at speeds varying from
200 to 4,000 revolstions per minute, but aboat 1,000 is
usasl on an ordinary lathe,

(41) J. G. says: We bave been making a
few board rules for our own use, What is the best stoff
o blacken the figures with? A Use black japan war-
nish, 1t is usoally applied with & stencil and brush.

(42) J. B. C. asks: What is the best method
of testing the value of precious stones? A. Precious
stozes sre wsually recognized by color, shape, hardness,
#pecific gravity, ete,

(#3) S. & R. ask: Which would be the
simplest and most darable way to ralse s column of
water, 1 foot in dlameter, to the holght of about 40 feet,
and bow much power would ft take? A. We think a |
pump wonld be the cheapest and simplost device. The
power will depend upon the amount of water Hfted,
The pressure per square inch will be about 175 1bs,, ex-
clusive of friction.

(449) E. H. says: I am about to build a
beat an the following plan: She is to be a double ender
propelier, with 4) feet keel, of 13 feet beam and 5 feet
bold, witha shaft rusning throogh the whole length and
s wheel oo each end, to be used as 8 ferrybont. Her
dranght s not 1o excoed 4 foet. Do you think a boat on
that pisn snd those dimensions will succeed? Wil abhe
wteer well, and will the engines work all right, the shaft
running the whole length of the bostt A. We do not seo
any lmpracticable features in the plan, although we are
Bot ure that it {s the best that conld be davised.

(45) M. B. eays: 1. We have a well 10 feet
deep and 100 feet from the honse; we want to draw the
water from this well by a cast lron clstern pump and o
1% Inch Joad pipe; this Joad pipe has to make a bend up-
ward under the house of 10 feet o connect with pump.
Can we draw water such 8 dlstance by sald pump? A,
With s good pump the plan s practicable, 2, Would a
lead pipe of the above sizs collapse? A, Make the bends
with ne large radil as possible, and ba carefal (0 straight-
en the pipe before laylng it It will, of course, be de-
sirable to use beavy pipe.

(46) E. R. says: We are building s steam
yacht 40 foot long and of 8 feet beam, for which we have
# double engine with cylinders of & Inclies boreand 6
inches stroke. We wou'd Mke to know the size and form
of boiler beat adapled for the engine. A. You can nse
o vertical bodier, 40 fnehios in diameter, and 6 feet high.

(47) J. B. says: Binee the Ashtabula bridge
dlsmatar, there i & great deal sald sbout tron becoming
crymtallized frose repeated  vibeation, d by jers,
etrnine, ete. In that senive, 16 the term “ erystallized *
used correctly? Is not Iron In all conditions erystallized?
As T understand it, the strength of fron depends on the
perfect cobesion of the erystals which compose It, By
Jur, vibeation, strain, and constant use, the eoheslon of
the crystals bocomes fmpalired, and the strength weak-
ened; and fn that condition T think it wrong 10 eall it

Scientific dmervican,

[APrIL 7, 1877.

fibrons, or somowhat as If It wero made up of very fine
Wires,

(48) J. L. N. says: We have an cngine
with cylinder 28 Inchios in dlamoter and of @ feet stroke,
running 28 revolutions por minute, geared (with cog

ng) Into  counterahinft running 60 rovolutions per
minute, Wo fnoreass the speod of our ongine to 40 rev-
olutions per minute, allowing the gonntorshaft to remain
at the same spoed (@ rovolutions), shinll we consume
more of Jess fuel? A, Without knowing more particu-
lars, wo cannot answer this question positively: but the

chanees are groatly In favor of a less consumption of |

fuel, If the ehiange Is mado,

(49) W. D. C. says: I have a waterfall of
5 foot of aconstant stream of water that will il the
space of 114 Inches square. Is there any kind of ar-
rangement by which Ican got power from sald waterfa
and how muck? A. Probably a water wheel will be (he
most conveniont machine for utilizing the power of the
water, You will find the advertisements of reputable

fa In our col

(50) D. H. gays: On p. 241, vol. 32, you
givo 6 angles for slats of a windmill, and there are but
b sails or glats on cach arm of the mill,  Ploase explain,
A. Youcannot have oxamined the article very carofully,
n& the figure shows 0 slats or arma, and the proper angle
for each s given below,

1) W. F. W. asks: What is the correct
definition of the word compound, a3 applied to steam
engines? Does it include simply that class fa which the
exhaust steam from one eylinder is utilized in a second,
or would two high pressare engines, comnected with a
common shaft, and whose cranks were keyed at right
angles with each other, also como under thishead? Al
Your first definition Is the one commonly spplied to
compound or two-cylinder engines, The other describes
what are usually called double engines,

(52) R. E. McC, says: Some mechanies and
I have disputed about n dead center In 4 revolving shaft,
I claim that there Is no such a polnt in existence; but
we cannot agree on it, ko I appeal to you foran answer,
AL If you speak of the ordinary piston and crank con-
nection, it s well known that there are several points
called dead centers, for the reason that at these points
# pressure applied to the plston produces no effect on
the revolution of the shaft.

(58) C. E. H. says: In small yacht engines,
running as high as 800 revolutions per minute, can the
feed pumps be advantageously worked from the cross-
head as in slower moving engines, or Is it necessary to
work them slower by means of intermediate gearing? A.
The pump can be worked at this speed, but it generally

fres Jarger 4

W

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

J. E, 8,1t Is sandstone, containing crystals of mil-
lerite, a sulphide of nickel.~T. D. H.—It is a poor vari-
ety of fircclay, containing much sand and iron. It is
probably worth about $3.00 per ton in New York.—J. R.
B.—It is an impure clay, silicate of alamina —D. A—
It contains mica and sesquioxide of iron—F. E.S.—
The soft argillsceous material contalns clay, cazbonate
of lime, and magnesia, colored with sesquioxide of ron
and chromium, and mixed with sand. The other is Ni-
agars limestone, and may be employed for buflding pur-
poses or as & source of lime.—F, A. S.—It is a piece of
Ted jasper contalning a small quantity of gold. It woald
require & quantitative analysis to determine the percent-
age of metal in the ore.—W. R. L.—It is graphite of
good quality; graphite and plambago are different names
for the same substance.—J.—Your specimen contains
manganese and fron.—C. J.—It is sesquioxide of iron
with clay.

A. B. asks: How is the cut which runs
around the tops and backs of violins made, and how is
the wooden thread Inserted in the same? How s the
deep staining varnish put on, so that the grain of the
wood msy be seent—H. A. asks: Please give a recipe
for making paste for whitening leather military beita?—
C. F. 8. asks: How can I keep goats from peeling the
trunks of spple trees?—W. 8. G. asks: How can I press
hay into emall blocks, to burn in & stove?

COMMUNICATIONS RECEIVED.

The Editor of the Scrextorio AxzmicAx scknowledges,
with much pleasure, the receipt of original papers and
contributions upon the following subjects:

On Electrical Experiments. By J, D, W,

On the Steam Engine of the Future. By J, C, 8.

On Materialism and Spiritoalisn, By J, T,

Also Inquiries and answers from the following:
L—C. H,, Jr.=M.C,—C. Y. G.~C, 0, D,~W, 0, F.—
R B.—J.T.8-C, H W—R. K.

HINTS TO CORRESPONDENTS,

Correspondents whoso Inquirlos fall o appear should
ropoat them, If not then published, they muy conelude
that, for good reasons, the Bditor declines them, The
address of the writer should nlways bo glven,

Inquiries relating to patents, or to the patentabllity
of Inventions, asslgnments, ete,, will not be published
here, Al such questions, when initials only are given,
aro thrown Into the wasto basket, as [t would 211l half of

‘ In given,

our paper to print them all; but we genorally take plea-
sure In snswering briefly by mall, if the writer's add,

—_—

OFFICLAL,

' INDEX OF INVENTIONS

ron woren

Lettors Patont of thoe United Statos wero
Granted In the Week Ending

February 27, 1877,

AND EACH BEARING THAT DATE,
[Those marked (r) are relssned patents,)

A complete copy of any patent in tho annoxed last,

1, | furnished from this office for ane dollar, In ordering, | Lathe, D Heer () ...

plonso stato the number and dato of the patent desired,
| and romit to Munn & Co, 87 Park Row, Now York oity,

Alr comprossor, G. 1. Roynolds, .....ov vivvrrriins 187,90
Alkallos, recovering, J, W, Dixon. S
[ Anl siftor, T, B, Badgor. ..o
Ax1o boxos, moking, G. A, Morso. ...
Buaggngo ohook guard, D, Untormeyor. .
Balo tie, B, Hempatond.. ...ovvvrenieiers
Baso bll, D FIAL0 . ccosvvviicinnraneess )
Bod bottom, spring, Clomoents & Fowlor
Bed bottom, spring, J. ¥, Codor....., .
Bed bottom, spring, Gruwell & Nowhouw:
Bed bottom, spring, 8. P, Olney.....ccoovees
| Bedstead, invalld, J. Q. A. Sargent :

Car couplings, E. T, Hopkins. .
Car, safoty, J. Johnson....
Car springs, E. J. Horner (

Car windows, casing for, C. H. Shattuck..
Card board, llustrated, G. T. Clare.....
Chalr commode, W. H. Bricker....
Chair, folding, E. W. VallL....
Chalr, folding, J. A. Ware.....
Chalr, nursery, E. 5. French (r)..
Cheeso, making, L. B, Arnold.
Churn, O. Chaso. ...

Churn, 8, E. Fraxler.. 157,754
Churn, J. B, Sweetland, 187,053
Churn dusher, G. D. Woods 157,085

Churn, P 18, B, o
Churn, reciprocating, J. M. Welch
Churn, rotary, E. Rhoades.......
Cloth, measuring, C. B, Allyn,
Coal, outting, . ¥. Brown....
Coal, mining, C. L. Driesaleln.

|Mdnm.l.x.ooﬂu ...... ohaa
| Distafecting compound, H. J. Bang..
Door Iatch, W. A, Darlow..........

Door spring, G. B, Sutphen........ceuee « 1578
Draftaman's tnstrument, A. Langerfeld.. . I
- Earth auger, G. G, Collins......ovveneen .. 187,06
| Earth augor, I. Hoover......

Egg carrler, G. D. Willla........

| Fonco, barbed, A, J. Nollix.......
Fibor, ote., softening, W, Maynard
Fluting tron, T E. KIng.....ooveveinns
Frult drior, L. Grangor. .......ccovceinirsns
Frult drier, automatie, J, I Reynolds et al.
Fruit Jar, A, Dickoy.......
Fulling mill, C. 1. Colby.......
Furnnco doorway, J. T, Smith
Furnnoo for brick kilns, J, Old........

Fuarnnoos, heating, oto., W. Woaloook, R LA
Gon s faol, utilixing, W, Halosworth veee 107,000
Gon, moking, 8, O, Sallsbury ..., < ISTT
Gaa retort cover, P, Munsinger o 187008

Gon ahindo holdor, T, I, MoGann,
Gota, N, M, Bolliooioiiiininnnnane
Glnss, monlding, 4. Oakman, ..

| Geasshopper killer, C. Hoos. .. ...
Grinding machine, Owon ef o,
Gun oarriage, T, O'tryan. ...,
Hand rubber, K. Cartor........

TMundreds of Inquiries analogons to the following are
lmm: “Who sells plumbago, for stove polish? Who
#clle & stoam engine, small enongh o rn & single sew
Ing machine? Who rolls weldless steol yrea? Who
| makes earth-Doring tools? Who makes paper barrels?
| Who sells #mall water wheels for ranning sewing a.
chines, and who sells electric motors fora slimilar pur.
pose? Who exhibited dental woction dlaks st (he Cen-
temnialt Whosells small englnes, suitable for pleasurs
boats? Who sells electric battories, for plating?' Al
#uch persomal Inquiries sre printed, as will be observed,
In the eolumn of ** Basiness and Persous),™ which 1a e
clally set apart for that parpose, subject 1o the eharge
| mentioned at the hoad of that column. Almont any de-

crystaliized. A. The term bs corroct as doscribing the | sired information in this
e i : can In way be expeditiously ob-

Narvestor, A, Campbeldl. ...
Harvostor mie, 1L 11 Hindon
Harvester rool, Coddington & Kenned
Hat pouncing maching, B. 1. Tsylor. .
Tiny oader, D, P, Ronoh ,...ooeinnn P L
Hoo fastoning, J. 10, Starnes. ...
HMolsting apparatus, J. J. Endres.
Horse blanket elasp, A. Z. Noff......
Horse hay rako, Lufkin & Allen.
!lnnw-hm. Milines & Dookor. ...

Lamp, L. J. Atwood ..,...
Lotap J, Lowtas. ......
Lamp, It 8, Merrill ...,

Lamp bournor, W. L. Cartor. .

Lamp chimnoy and ahnde, T'. 1. Atterbury (r)..
Lamp oxtinguishior, B, I, ROUD..oe oovveiiiniais
Lamp for oarringos, G. ¥, Whitmore..
Lamp, keroseno, 4. Dodsworth., ...
Lamp roflootor, W. D, Cummings

Boohive, A. H, Rusmsell......coicininrsinnnas PR LA i
Billiard table, J. Marsdon .18
Boat knee, D, True............ B LA
Bolting recl, Bennett & Smith......... . 157 500
Box for case hardening, J. Greone (r).. . A
Box nalling machine, A. P. Goodhue, . . ART A
Branding stamp, J. D. Trapp,. B L
Broom hanger, W, Altick..... iR Lo
Bung cutting machine, M. H, ‘s . 187,061
Burglar proof safe door, H. Herman, 157,508
Butter box, N. Waterbury........... . 15T.048
Butter dish, A. C. Townsend......... 187981
Can for ofl, ete., J. G. Evenden (r) ... s
Can, metallle, G, I, & J, H. Perkins. . 187,00
Car nxlo box, J. BlAor, ..covvveninen e . 187,805
Car brako, Laubueh ef ali.ooeieeiiimnnissiscansnns 187,718

Last, L. Daronir, ...

Lawn mower, T, Coldwell .....
LAfting Jaok, O, Galllard, Jr .
Link, detaohable, 8. Stevenn, .. .

Look for sliding doors, it W, Bemplo.
Lounge revorsible baok, J. Sollivan,
Labriontor, J. HOrper, ..oooooiiiniins
Lumber, resawing, 4. Putnam.
Mol boge, 1716 Tlont. o
Mont, fluld, J, L. Johnston, ..
Maont, pronorying, W. Btone......
Middlings soparator, G, T, Bmith. ..
Mitor box, J. M, Jonos. .cc.ovin.
Molding muohine, 5. Sawyor
Mop wringer, C, A. Libby..
Motive power, J, Gross,..........
Mowlng machine, F. Bramer (r)..
Mowing machine, A. Stevens.........
Musical Instrumont shoot, P. B. Hoyt
Nook tlo holdor, F. HOVOY. coove vivines
ilock yoke ring, O. Shuman, .........
Nutweg grater, J. R, Hughos. ..o oo oo
Ont \ hine, A. J. Ehrriohson (fe..ooooeies

Ore soparator, W, M. Courtls,.
Overalls, €, B Moulton.......
Packing, oll pump,T. B, Kelloy
Paint mill,J. ¥. Walter, Jr.....
Pautaloons, 8. Doutaoh. ...
Paper box, B, Osorn...........
Papor, dampiog, 8, W, Wider,...........
Pattern, composition, O, . O, Raddo........

Paon and poncll caso, O, M. Johnson (r). ...
Pon holder, D, I Murphy.,.o.cooo0

annnes .

Projoctile, C. . Ball...u..ooveaneen
Propellor, chatn, W. B. Whiting...
Pulloy and shaft connection, R.
Pulley block chatn, B, Arnold..
Pump, G. W. Holmes.........

Lamp, oast motal, L, P Bros, oo

Pavoment, 00noreto, SLATOTS & PRITHDN,...c.oer..

Indloator, Curtise & Curtis, .....ooooine R L)
Insoct powder maohiine, I*. Kitghell .. o M
Jolly wlase, W . C King ... coovees i
Jib shoot travolor 4 D, Drinkor.., 19750
Karosene burnoer, 18 0, M Decker, . 197 50
Koltting maohine, W, I, Abel...... 197,000
Knob latoh, M, O, Nllea. ... ... L]

187,50
- T

:. T

Optio {lusions, produciog, C. W. & 0. MoGlonnon 157584

Pleture exhibitor, 8. A. Pedon... e 1T
Plipe tongs, §t, John, Robinson & Shopard 167,08
Plow, T, B, Korslh....oooomeroeennnrmnnnss e 106
PIow, T, WIBKd.ios suevonecaassnansans e 11950
Pockot book fastener, J. H. Jantzen. oo ANTS00
Pocket book frame, T. Schimper.... o 0T
Potato diggoer, ote,, G. 8, Plekett............ 1w,

Refrig F. A, Thomps

cvasessennenasen

Quilting frameo, M. A. Mills.....ooorernnnniene.. INAS
ennes IET.088

carbon In, W. Esrr........... 165,508
=i

130
e

Maudre.......... IS8

fastoning,
Scrow propeller, W. F. Tyson....... P
Seat, folding, A. B, Cogswell.... .ccoovunninnanes
Seod Arill,J. H. Sal0...cocvmcanaaeraraenann
Seeder, O. Perry.

Tyson. .
mmmmumn.&mm‘f::

Sewer cloaner, H. Allen..

Mamassssesssann SaRILeE

Btave jolnuncomr‘hél::h

Btoam bollor, G. canan :

Stoam bollor heatar, oto., A. de Beaumont.....
Stoam and vacuum pump, J. B, Gary

Btove, oar.J, g‘l;n:mu ’

Stove poliah, D, W. Parker. 3

Stove shelf attachment, 8. L, Yourtea.

Straw cutter, L. Wimslow... .

Stump oxtrctor, J. & W, H.

Tablo easter, 1T, A. Dirkes(v)...

BT
wam

Ventiating and warming, T. Wina
Vost and ahirt front, LoMer & Woll.......

o nalle, B Cady., 1570 | Wagon bolster, stay rod, O. Ao
Horsealioss, making, ¢ 11 Parkine, . o :
Tlowe, Inserting rivgs in, 5, 11 Loring.
Hull of vossel, W. I Whiting. . oovus -sane s INISER

| Nydraulio slovators, B 0. Must. . ..... oo ILTI0, U T0L | Wintol
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Ornamental & Fancy Alphabets,

Three parts, ity centaeach, postpald,
Order catalogue of taow books an Art,
Arelitectiurn and Agrienlture,

N-lu o

Tho ndvertiser, an American oltizen and resident of
Parls, desires to reprosont Ameriean Muanufacturers and

jeote, profusely: lllystrated with engravings. are | 5 v GIIHS REA Exposition to be held tn Parls in Geo, B, Woodward.
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A%’E:“"s seinl ln ox ot all ml ora mlnunx to thm e 1 M h' 18 are Drevared to Boy Amerts A complete guide to advertisers, New Haven Journal.—
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ote and x dld us l-nl ora ot Centennial noy Pipe Machinery. 2 can Goods for Cash, and to act us Sole Whalesale Agonts. ~The most complote nnd rvhlbln 'ork of the kind.
- l.lé&n" flllll ave JENTIFIO  AMERICAN E, DAYTON & SON, Meriden, Ct. _ )N-m:wvg mu-u:s—nh Lt ng uxl "‘I: Bd’ll'}‘)‘ﬁ‘
I dyvertin 2 : 8
addition to this splondid History of the Centennial | wrR HINERY, SAW- LLS- &0 GENTS, PHILADELPHIAL
r‘o‘mbmo“‘ "o &"‘p\!'"""' A”‘H‘M“ 5“"""?"“‘7 Phnalia.lg&.‘.\gxzx}gb MACEINEIET] SSAW=2INIS Got our Estimnto before making any sdvertung
yilug 7oe reforanos an praservation: "It prosents ¢ | ECBATD ARAIG Daris, Mask SUITABLE. POR S i the Jovast. T (b e
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St p"{"““‘"“"‘a e, Notums “ﬁ..‘lk‘i—,“%‘&’; LOCOMOTIVE ENGINEERING.—THE | | AR Sy e U o8, i HALs, & ,_%Pf ,IDS X ,,,1,1 e
' Bers g . G N,
ﬁ?;mwop lloloom‘ax{ m-;%l:!} :?yul'ﬁ“(lo T uo Lr:ﬁi‘nc nnld bgnunmplﬁ:h?(l.o;om(:un (.mdmlmruc- = g ABDNEES 3% oA OIS AN ,Vr_
s ocy n, scale drawings, es of princl o1~ ~
by over Six Hu -ﬂd Ihlqmvlnw sions, general description, ete., are give ln the SCIEN- b S EPHOTUGR-‘P"" -‘PPA'
0 Wido seope of thin -plund 4 work, its ya- | TIF] O N ERIC AN SUPPLEMEAT. he. folowing NILES TOOL WORES, RATUS & CHEMICALS
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FOR SALE OR RE\-T A’I“‘_VORWALK NO-%{‘- lb“ﬁ,‘:’ ldcnuml. to the slide valveof & Steam En. Drlven Or I llbe Wells
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LE F F E L Mechanics' Association, concerning Locomotives and
Locomotive lmprovements,
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N " A 64 page Mustrated Catalogue Free.
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ADDRESS plement No. 63. 10 conts, CHINISTS' Pattern and Brand Letters, ote., Complete €. M. LININGTON, Chicago.
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JAMES LEFFEL & CO., engravings. Supplement No. 63. 10 ce 15 Diutch Stroet, cor. Fulton, New York. | #7010 A DAY TO AGENTS. SAMPLES FREE. 2

, — page catalogue. L. FLETCHER, 11 Dey St N, Y.
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Springfield, Ohio, or 109 Liberty St., N.Y.
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PERED In ofl on the La Bastie Process, u-r:n not length of stroke while in mot . !PFRII MERY. — B\ W. SA DF“\
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MANF'S CONCERNS. ~Buerk's Watch- — - = — =
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ARSENIC IN THE ARTS—A Lecture

"‘l“(nh' the Medical Association of Central New York.
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T GQUARDIOLA'S
COFFEE & SUGAR MACHINERY

Corn, Cocon, and Grain-
Dryin: Machine. Coffee-Fulling and
Potishing Machines, ( offee-Washing
Machine, Hellx Sugar Evaporator. =

@ Osdiar
ey A LA R P W W

Street, New .-n are Mr. Guardiola's Agenis, and they

will give prompt attention to all orders 1nq lny of the

above machines

Best Tempered Cast Steel.
Retnil Price, © Conts per Ib,
WARRANTED. €9 fesd fr Cireule.
Fisher & Norrils, “I“n-nun. N.J.

"~ FOUR GRAND PRIZE l(EDALS'
Awarded Our Exhibit at the © entenniall

TMlastrated Seed (‘-ul o and Ama-
m'"f:-ue to the Flower and Kitchon Gar-
..—I‘l‘ pages, lnclmll soveral hundred nnrls

acuted r-nq"usrin:\ u beauntifully colore
|| 33 Coents.
nﬂll Nustrated € ‘--rdrur . ‘Alzlﬂ.ll’;o:{lh‘

d Cntalogne mhrsces -

l'}c:.l:'x:;u 5,(', -'n.lmn- nn-ll:‘prim list of all the lead-
ng Garden, {-“‘Ield and Flower Seeds, profusely
multrslnl. with brief directions for thelr culture. 10

cen
we's Ilust otnto Catalognue contains a
Bll lﬂn-'ll: --(r:lgegxrvmﬂlm recently introduced,
ﬂﬂ many other destrable sorts ; also much useful infor-
mation wpon thelr cultivation. 10 centws.
B. E BLISS & SONS,

24 BARCLAY ST., (P. 0. BOX 5712.) NEW YORK.

Ploase state that you saw this advertisement in the
SCIENTIFIC AMERICAN.

[‘BSTABLISHED 1846.]

Mana & Co's Patent Ofices,

The Oldest Agency for nllenlnl Patents fo the
Unlted States.

THIRTY YEARS' EXPERIENCE.

MORE PATENTS bave been socured through this
agency, st home and abroad, than through any other in
the world.

They employ as thelr aaxistants a corps of the most ex-
perienced mon as examiners, specitioation writoms, and
draughtamen, that can be found, many of whom have
been selocted from the ranks of the Patent Office.

SIXTY THOUSAND inventors have uvalled them-
selves of Munn & Co/s services In examining thelr in-
ventions and procuring thelr patents.

MUNN & CO., In connoction with the publication of
the SCIENTIFIC AMERICAN, continue to examine in-
ventions, confer with inventors, prepare drawings, spe-
cifications, and assignments, attend to filiog applications

|NEW HAVEN MANUFACTURING CO.,

Scientific American,

READ! READ

EMEI*SON,S l’A’l‘ENT (.I_;[ PUANLA SAW : R 1 RF;A"!!
Nearly 1,000 in sperantion, nnd ‘M 1,000,000 oxtra bits sold per yoar,

: ' Doven, KEsTooKy,
“ Yesterday, by aceldont, by the log springing and dewing the headblock forwand, we sawed the end of it
clear off, which s of wnovuser tor, § Inches by L fnch thiek] thirty bits, costing %0 cents, was the only damage

"lﬂ'!’ Saw. In twonty minutes it was running again al right. Signed, AARON HICKS, of the firm of
"0‘.:::,' Hess & Oo,, and cortifiod 10 by W, A, Spr ott, o Millwright and Architeot,

D, L. Bxnnsox, Oakland, Cal,, Agent for Pacific Coast,™

“HBusguenaxxa Deror, PA
. “Your 84 ineh Planer Saw, in 11, P, Stanton's Mill, sawed 45,850 @ feet of hemlock lumber with one set “of
Dits (30, Just as they chue from your works, without sharpening, and never made a bad run; has that ever ?ucu
best? B E. Banrex, Millwright.'
K. B.—Road noxt week's pidvertisement . §9 ) i clreular and price Nst, send your sddress, plainly written, to
Emcrson, Smith & Co,, Beaver Falls, Pa., sucoosors to Bmerson, Ford & Co

ACHINERY OF IMPFROVED STYLES FOR for cwaning Boller
X\ makir SHINULES HEADING and STAVES TUDO CIOEDGI‘S Tubes THE_NA-
also GL U‘ﬂI\III'FIllllL\I‘lhll\\Illl- Bole | TIONAL BTEEL TURE CLsAxin Co, S E mh 8t N ¥
Mrl" of Laws Pal, Shinglo snd Heading Sawing Ma
chine. Address L

SVOR & (O, lockport, N, 1. FORGINGS nnd
AL MAC ‘I\II.T'IR\.‘
Incombustible Mineral Wool DROP b ase:

The best and choapost In-uln{uv u\f hoat or cold, Send
mdwn

TR | ¢ "\\l'nu D ELRERS, ‘

P. 0. Box 446 ‘

Ageot for the PFatentee
JOS. G. ROGER
wish to place a oo
BOLLF Al "
in the U
thons solic

Working Models

And Bxperimental \!mhlmr Metal or Wood, mmln o
MADISON. IND.. order by F. WEILKER, & Center 8t., N, Y.

LoCOUNT S PATENT
' Machinists’ Tools

& OO
pent 0f thelr Tannate of Kodn !
ENTIVE In all lmportant lnwu-
1o bo sold ox commission  Applica
for book on Bollor Incrustation,

IAPRIL % 1877

T I TANITE CO.,
STROUDSBURG, PA.
EMERY WHEELS AND CRINDERS.

GRO. PLACE, 121 Chambers St., Kaw York Agent.

il t h Hamplos 'mlh A
$.) t0 $20 Fee Erixsox & co., r'oru.na u.

EAGLE FOOT LATHES,

With Scroll and Clreular Saw Attach.
menta, Slido Rest, Tools, &6 also Smal)
Engine Lathes Metal Hand "lnwn_.,
Noatest designs, superior finish, I,Q'
v rices, Our now Catalogue deseribey
theso and every 100l necessary for the
Amatour or Artlsan. Send for it
WM. L. CHASE & CO,,
0 & 77 Liberty 85t New l'wt
For showin

L
ometerso Ovens, Hot b’\":
Boller nm-- Super-Heated Steam, O1l Stille, &e,
NRY W. BULKLEY, fole Manufacturer,
i) tlmnd-ny New \‘cn_

" A.S. CAMERON'S

PATENT

“SPECIAL” Steam Pump

Is the Standard of Excellence at home and abroad,
REDUCED FPRICE LIST.

The HOADLEY 8ot Lron Dogs, l!(l'nl."ll"l .r" I-'"“ w' - v &.m P;l;n{bor i.Rl':L Stesm Oyl (Pump OyL| Btroks.
PORTABLE STEAM ENGINE AT & p ms & & @ g; _— 5
8810 21n, - - . - ‘

A todin, = L\m

o \ " l Ix \I Clam
THE B[ST' MOST ECONOM'CAL ENGINE MADE hl.lnuenrl‘l‘:q l“'l:::',x: Ic“‘, “‘;ﬁ‘n-i I’:::" nh’f(‘l‘n:: l.l.,(
CVEAR . LE COUNT, South Norwalk, Conn
Th CHOADLEY co LAWRENCE MASS. —
A DAMPER B E S T Axn LEVERS
REGULATORS GAUGE COCKS,
MURRILL & KEIZER, 4 HOLLIDAY 8T, nu,nmm:

WITH AUTOMATICAL CUT-OFF REGULATOR " Btoel
N D

BMALANCEID VALVE

romn ¢

STATE WHERE v

\0\ ll)!ﬂl \Tllll E \TFII BOILER AXND PIPE
PUC'S INPROYED

COVERING PATENT ELEVATOR BUCKET,

WITH “AIRSPACEY IMPROVEMENT, | FOR BREWERS, FIOUR MILLS, GRAIN ELEV A-
Saves lMoS)r'ran CHALMERS SPENCE 00O, OIS, SUGAR REFINERS, &0,
l' V. Y.1 131 N. 3 Bt., Bt. Louls, Mo, Theso buckets are made of the bost char-
ooal stamping fron, and aro warrmnted to
outwonr six of tho * OLDSTYLE NUCKETA.'

Brayton Ready Motor P e £ .

It has no doller, Is mafe, coonomical, started by any
one in one minute, ococuplos small spaco, and gives an
unsurpassed stoady, rellable power. Address

SAW THIE

_)OG,\RI)I 8' PATENT UNIVERSAL m‘l;}%
TRIC MILLS~For grinding Bones, O Y
ru ; 1" Cake, Foed, Corn,
Penna. Ready Motor Co., |fmeibles i T};v_fu'“uu;;;;;mv"z(r N plorm,
20 N, 4th St l’hllldelphll' Pa., ?‘t“oal. Coffes, Cocountt, F Asbos

Mica,
6., and whatover cannot be mmn«’l 6 nlhnr mllh.
NOYE'S Also for Palnts, Printors’ Inks,

MILL FURNISHINC WORKS | 05, corner of White and Kim Sts. New York.
Millstones, Portable Mills, Smut Machines, Packers, Mill
Picks, Water Wheels, Pu,lle’v- and Goaring, specially |

5. T NOYE & SON, Bumlo, X. Y. SRS, Steam Pump Works
a—-;-r»—-........«.n T Lemennns, Liand and Segf-rnbung. ESTARLISITED 183,

No.23 Adams Stroet,
Prom for b e,
LD oo sy b s o~ BROOKLYN, N. ¥.

JOHN W. THOMBON, succossor fo JAMES s AN |1
are the largest In the United States. They make Burr -
Niagara
adapted to Sour mills. Send for Catal
-emann.
\%nprjntjng.::m CHARLES B. HARDICK,
have pued pastize for boary. axd can
O S et min Wiy & il | GONATON SENSE CHAIRS AND ROCK-

THE

Pave moth fom and make money =
Y . ERS, Solid comfort all aroun e house. Send stamp
BO B o s 5 e Toge, tor linugérated rice Lixt to St A R Sottviie,
o Min, KELSEY & OO0, Meriden, Conn . Y. Forsale by the Trade.

MACHINISTS’ TOOLS.

NEW AND IMPROVED PATTERNS.
Send for now Hlustrated catalogue.

Lathes, Planers, Drills, &e.

OLD ROLLED
SHAFTING.

'l'hotlcnhu this has 75 per cent. greater

.8 Bnor finish, and truer to gauge, than an 5

urers of the CELEBRATED
COLLINS PAT, COUPLING, and furnish Pulle: mmn

A '”:"d ONES & ult%;ﬂ

and 3rd Avenues, Pittabu %h
IIL, and Milwaukie,
U'moebnf ilnnmmdlornuby
DANA

)
FULLE
y&c: % 00, 11 Chambers Bt St N. Y.

ENOWLES'
STEAM PUMP WORKS,

92 & 94 Liberty St., New York.
Great roduction In pricos. Send for catalogue. Tho

New Haven, Conn. |

HARTFORD
STEAM BOILER
Inspection & Insurance

COMPANY.
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IMPROVED RAILROAD GRADER.

The accompanying engravings represent a novel device for
expeditiously grading railronds. It is mainly intended for
use pn Western prairies and watersheds, and will, it is
claimed, promote the construction and extension of railways
by rendering the same less costly, thus aiding in the develop-
ment of regions now unopened to commerce.

In using the invention, it is first necessary to lay a tempo
rary track over the designated line, to accommeodate a loco
mo.(i\‘c, one platform car, and a caboose, the latter serving
as quarters for the workmen and also playing a part in the
operation of the device, as will be described further on. The
appearance of the grader st work is represented in Fig, 1,
and in Fig. 2 are given details of two important portions,
Two plows, A, respectively right and left handed, are se-
cured to curved beams which are attached to sleeves moving
on the front bar of the heavy rectangular iron frame, Baid
sleeves are connected to nuts which travel on horizontal
screws, placed in bearings on the same bar. By operating
this screw (the threads of which are in reverse directions)
through the wheel, B, on the platform car—the shaft of said
wheel being attached to the screw by & universal joint—the
plows can be moved nearer together or further apart. Arms
connected to the plow beams pass around the middle portion
of the screw shaft and serve 1o st ady the plows. Above and
near the front portion of the frame is another shaft, C, nlso ro-
tated in similar manner by o wheel on the platform car, Chains
or cords attached to this shaft lead over a roller and nre
fustened to the plows. By this means, by revolving the shaft,
O, in either direction, the plows may be raised or lowered to
cut shallower or deoper furrows as desired.  To the rear of
the rectangular frame ix attached avother and smaller frame,

PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS
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in which works a large roller. In rear of the latter is a plat-
form which is weighted heavily or lightly, as desired. This
is nll there is of the machine proper.

The plows, of course, turn furrows in opposite directions,
throwing the earth inwards, and making a bed of the neces-
sary width. The loose soil is then leveled by the weighted
roller. The grader is drawn by the locomotive, and upon the
platform car other devices are arranged, the uses of which
we shall next explain. D is a heavy bar, one part of which
lies lengthwise of the deck of the car, and the other
part, extending out at right angles, forms the point
of attachment of the machine, Between the ends of
arms o strong brace is fastened. The apparatus, which is
represented as being operated by the workman on the car, is
shown in detail in Fig. 2, and its use is to lift the whole
grader out of action while traveling, or 50 that obstructions
may be avoided, Formed upon the arm of the bar, D, which
lies parallel to the axis of the car, is & croteh, E, Fig. 2, be-
tween the arms of which the bar is rounded and the cylindri-
cal portion is received in a bearing as shown.  Said bearing
is pivoted below so that it does not prevent lateral motion of
the bar.  Above the crotch a single arm extends upward, to
each side of the summit of which are attached the ends of
& chain, which puasses over pulleys journmled in the two
standards shown.  Also attached to the chain i8 a nut, which
travals on the screw shaft, F. It is evident that, when the
latter s rotated by the hand wheel, the crotch arm serves as
a lover to turn the bar in its bearing, and thus to raise and
lower the forward portion of the machine, A device, H,
Fig. 1, is used for equualizing the draft. As nlroady stated,
the direct arm of bar, D, Is pivoted ut the baso of the bear-

[Continued on page 228.]
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Scientific American,

THE PROPERTIES OF LIGHT AND COLOR,

The idea that anything can be added to light by passing it
through colored transparent substances, or hy reflecting It
from oolored surfaces, is utterly erroneons, and procecds
gimply from ignorance of the nature of light, It has been
proved by Isaac Newton, and since his time by innumer-
able oxperiments of various kinds, that pure white light,
such ns comes from the sun to us, containg all the colors, ns
well as heat and chemioal activity, and that they may be
geparated, or the light analyzed, by simply pasging it through |
o prism of o transparent substance.  The possibility of such
u separation bis been understood only sinee the adoption of
the vibratory theory, which also explains the nature of the
calorle, Juminous, colored, and chiemical rays.  According
to thig theory, tho vibrations, when at compnratively low
veloeity, manifeat themgelves ns heat only; when the vibra

tions are rapld onough to produce four hundred and fifty |

billion waves per second, they become visible as red Tight,
Five hundred billions produce the sensation of orange, five |
hundred and fifty billions that of yellow, and so0 on through |

green, blue, and violet, the latter resulting from eight hun. |

dred and fifty billlons of yibrations per second.  Vibrations

still more rapid are invisible to the human eye, but their |

existenco s domonstrated by their ehemieal action, in the

same way a8 the invisible \'lhmlium below four hundred and

| fifty billions per second manifest themselves ns heat only,
Densely transparent medin retard the Iight, and this retard-

[ation will affect the rapid vibrations more than those of

glower veloelty; and under eertain circumstances such media

'that the most rapid vibrations will be most deflected and the |
o lowest least. This is the principle of refraction, by which |
light can be separated into its caloric, chemical, and lumi-
nous rays of different colors, The refraction of light, permit-
25 | ting the examination of the colors into which it has been
split up, 18 the fundamental principle of the spectroscope,
by which the nature of various luminous and illuminated
substances can be determined.

The apparent colors of ohjects are caused by their reflect-
|ing rays of vibrations of certain velocities, and neither re-
flecting nor absorbimg others; and the hues of transparent
colored objects are similarly produced. They pass only
certain rays, and absorb the others; and the reflected or
transmitted color is then called the color of the object. In
order to perceive such a hue, it is essential that the light by
which it is illuminated contains that color; and this is di-
rectly demonstrable by illuminating objects with light of
one color, when objects of all other colors will appear black
or gray, Such a light can, for instance, be produced by
burning alecohol in which common salt has been mixed; this
produces a pure yellow flame, and objects of whatever color,
when seen by daylight, if illuminated by such a flame, will
only show this color. Human faces, for instance, have in
| this Yight a ghastly, death-like appearance.

An ordinary gas, lamp, or candle light is not & pure
white, being deficient in blue rays, and has an excess of red,
orange, and yellow; a white object cannot, by such a light,

| be distinguished from a yellow one; light blue cannot be
' distinguished from green, and dark blue looks almost black.

In regard to the nature of colored objects, whether painted
| or dyed, and of transparent media, such as colored glass or
hquid solutions, the analysis of their colors by means of the
| spectroscope shows that what we call simple colors are in
most cases complex. Only those colors are pure and simple
which we obtsin by the prismatic refraction, namely, the
spectroscopic colors. The blue cobalt glass, for instance,
which is now called mazarin glass, is proved by the spectro-
| scope not to owe its violet shade tothe very refmngiblo and

tage Bridge,
Sg_sml —Comv-nmo % yiaa of | | chemically active violet rays at the extreme end of the pris-
‘mahc gpectrum; but on the contrary, this part of the spee-

| trum i5 totally absent from light passed through blue glass.
| The special shade of the mazarin glass is caused by the fact
| that its blue is tempered by a considerable quantity of the
’less refrangible red rays at the other or caloric extremity of
| the spectrum, and even with a trace of orange. Its blue is,

4 therefore, of less chemical activity than the prismatic blue,

tand of course in all its functions, such as heat, chemical ac-
tion, etc., is far below the original unchanged solar light.
‘We have gone into the details of these rather elementary
: matters for the purpose of exposing the ignorance of those
| who ascribe to the glass a special chemical or curative in-
ﬂuencc. Some photographers have used blue glass long ago,
in order to moderate the intensity of the light for the eyes
| of the sitter, without robbing it of too much of its chemical
| activity; and those photographers who possess common
seénse or experience know that, far from adding to the effect
of the light, the blue glass is an impediment, and the neces-
sary time of exposure is rather extended by its use than
|otherwise. It is strange that such errors can prevail for
years, when a simple experiment can settle the matter.  All
that is necessary is to photograph the solar spectrum, to do
the same with a surface painted with o number of various
colored pigments, and also to expose a sensitized surface
| under a series of colored strips of glass. The writer of this
article did this more than thirty ago by the Daguerrean pro-
cess, and satisfied himself about the following points: 1. The
chemieal effect of the prismatic spectrum extends, for iodide
of silver, from beyond the violet to the blue, 2. When bro-
mine is used in connection with the iodine, it extends to
within the green, while the yellow and red rays appear to
have no effect on silver compounds, but may possess it for
other substances, 8, In photographing pigments there is
| the utmost diversity in the results, sccording to the nature
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’nf the pigment: much greater than the differences in shade
| wonld lead us to expect. As o general thing, the pure reds,
| orange, and yellow, such as are produced by vermilion and
chromates of lead, are photographioally inert, and give
blacks. The blues are the most active, most of all being be-
‘ ing ultramarine, next the violet lakes. But even the rod car.
mine takes well, as it has a violet shade; but among the
'blues, those bordering on green take least, and henee foliage
tends to give dark effects, which are only slightly correeted
by using bromine, 4. Inusing as negatives sirips of colored
glass to print in sunlight, much depends on the shade and
intensity of the color. In general, the chemical effect fol-
lows the prismatic series from red to blyg; but the most ef-
fective blue glass is always found to be Tar inferior to the
gunlight alone, pure and simple.  And this fact is sufficient
| to settle the question about the special virtues claimed for
blue glass: it cannotl possibly have any not already possessed
;hy sunlight,  However, if people are induced by its pre-
h-mlwl curative properties to take sun baths, which they other-
| wise might neglect, they may be often benefited by the sa-
tibrious influence of the radiation of the mighty orb, an in-
fluence which cannot sufficiently be appreciated; but the
blue glass would probably get the credit which exclusively
belongs to glorious old Sol.

SRS

THE AMERICAN EXHIBIT AT THE COMING PARIS
EXPOSITION.

Thirteen monthe now remain between the present time and

the opening day of the French International Exposition.

| will canso light to be deflected from its course in such a way | We believe that our manufacturers, from their experience at

the Centenninl, and at previous world’s fairs, fully appreci-
ate the value of these exhibitions as advertising mediums;
and therefore it is unnecessary for us to dwell upon thelr ad-
vantages in that direction. The prominent consideration
now relates to speedy preparations of exhibits; and as the in
tervening time is short, and a large amount of work must
needs be done, those who propose to contribute should real-
ize the fact that there is no time for delay. Our people have
a proclivity for leaving things to the last moment, and then
doing prodigies of execution. While perbaps many individ-
ual displays are thus produced, fully as good as they might
have been had more time been taken to their elaboration,
still, collectively, a nation’s exhibit organized in a hurry is
npt to be buta poorshow. The American display at Vienna
is an example directly in point; and it is certainly to be
hoped that the country will not be misrepresented in Paris
after a similar fashion. The matter is one which appeals to
every manufacturer or inventor who intends to exhibit, and
to him individually. It relates to work which every exhib-
itor should see to himself, and not wait in the expectation
| that the government is going to boost him into the show by
Ipaying for his transportation, or otherwise misdevoting the
people's money to his benefit.

There is much being said about the necessity ofa large ap-
propriation from Congress, and the organization of a cum-
brous body of officials to secure a suitable exhibit from this
country. We need neither. The gentlemen who prepared
their display at our Centennial can do it again, and need no
official help. Our diplomatic officers in Paris should be able
to look after the interests of American exhibitors there; and
the organization of the national contribution, so far as it
may be found conducive to timely despatch and compliance
with the regulations of the Exposition officials, may be done
on this side of the ocean. There is no need of any appro-
priation, save the small sum requisite for the purposes above
specified. It is an agreeable assumption, doubtless, that our
manufacturers are actuated by high patriotic motives in
sending their productions across the Atlantic, and that con-
sequently such self-abnegation should be fostered and re-
warded. But, unfortunately, such is wide of the fact.
Those who contribute do so because they believe that, di-
rectly or indirectly, they are going to gain by it; and there-
fore, if the people are to pay under such conditions, it is just
as sensible for Congress to pass a bill for the liguidation ef
the expenses incurred by manufacturers for advertising in
this journal, or in any of the other mediums which they se-
lect for informing the public as to their business. The mis-
take—100 commonly made—is that, because foreign govern-
ments appropriste large sums and appoint commissions
headed by lugh dignitaries, this country must follow their
example. The distinetion is ignored that, in the old world,
the paternal government acts for the people, and that the
government orders that such a display be gathered, and pays
for it all of its own motion. Here the people are the rulers;
and if any display is made, it is done by the people for their
own benefit. It is for the people to say what part they will
take in the Exposition, and to act thereon; and therefore for
our contemporaries to spur the government on in the mas-
ter, as if the people’s servants were absolutely in eonlml of
the people’s actions, is both contrary to the spirit of our in-
stitutions and radically absurd.

It is urged that, because France made a good show at our
Centennial, international comity requires that we should
make as fine adisplay at her Exposition. Let those who hold
this view, then, see that such an exhibit as they will be proud
of is made, and let them pay for it. If money is necessary
to help inventors who have not the means to forward their
productions—and that is the least objectionable use to which
pecuniary assistance can be devoted—let BNNMWPQ'
ular subscription. A display thus ‘be more.
truly representative than any other whlehaould'hc.' n
and every subscriber will have a direct | I
its exeellence.
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foot, and therefore would of its own weight alone place suf-
o ficient pressure upon the brasses to cause them to heat and
5 abrade. In many cases, however, it is a dificult matter to
adjust brasses that have the joints left open, for the follow-
" ing reasons: If the flanges of the brasses do not quite fit the
length of the journal, as is very commonly the case, it is
customary to tighten the key until the rod end can just be
moved by hand so as to force the brass flanges against, first
one, and then the other, end of the journal. Thisis an ap-
b proximate adjustment; and if the journal heats at all, the

s key is slacked back a trifle: whereas if it pounds, the key is
set up a little.  As o matter of fact, then, nothing is actually
known of the precise fit of the brass to the journal; and
while looseness may be detected by the pounding, the brass
may be tight enough to cause undue wear without very sen-
sibly heating the journal, especially if the latter is freely
lubricated. If, however, the brasses fit the length of the
journal, and do not butt, as it is called, when the joint fuces
of the brasses mect It is usual to drive the keyin till the
brasses bind the journal, and to then slack the key back to
the necessary smount.  What that amount should be eannot
be stated, beeause it varies with the taper of the key and the
force with which it is driven home.  As a result, then, the
operation s left to the judgment, or, in other words, Lo guess.
work, of men, many of whom are not well experienced in
the operation; while under any circumstances the actual fit

to insert a piece of lead wire of small dismeter.  After in-
serting it between the brasses, the key is driven tightly home;
then the key is slacked back until the lead wire is just froed,
It is estimated that the adjustment will then be correct; there
is no actual certaioty of the fit, however, even in this case.
If it be desired to insure a perfect fit, the brasses must be
made to butt or meet together when the key is driven home;
and in this case the brasses may be adjusted in position in
the rod and upon the journal, with the other end of the rod
free, 5o that it can be moved; and the fit can then be felt by
moving the rod. If the rod isa heavy one, the brasses may
be placed in the strap and tried in connection with the rod,

the rod should again be applied to assure that it Jeads true to
make any necessary alteration during the finishing of the sl
Justment. The journal having a faint coat of red marking,
the brasses must be fitted until the it can scarcely, If at all,
be felt whon the key is driven lightly home. The key
should be marked with a line to show how far it was driven
in during the adjustment; so that, in putting the work to-
gether, it may be driven in to the same distance, By this

method, any number of bearings may be fitted, with the cer- |

5 tainty that neither heating nor undue wear will tuko place;
and if the bearings are properly proportioned to the duty,
and if the metal of which they are composed is of suitable

Jeft to take care of themselves, even when quite now,
A compromise between these two methods is to put a strip
of sheet bruss between the brasses, sod o file it down us the

i not positively known. A plan not infrequently adopted is ’
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brassos wear; and this is most desirable for brasses the posi-
tion of which Is such that it entails much labor to take them
out to let them come together.  The wear on brasses butted
together is not, as a rule, more than one half as great ns upon
thoso left open, In English and in a majority of American
locomotives, and in mmall stationary engines, the brasses are
mude o butt joint; and fn English shops, in all engines
und mochines, open brass joints are interdicted unless the
position renders it difficult to take them out for adjustment.
B ——
THE ENGINEERS' EXAMINATION OF THE NIAGARA
SUSPENSION BRIDGE.

The suspension bridge over the Ningara river was con-
structed by John A. Roebling in 1856, It has a span of 821
foot, nand a deflection of 50 fect; 14,600 wires are employed
fn the cables, the ultimate strength of which s 12,000 tons,
Since its complotion, in the year above mentioned, the bridge
has been subjected to the almost constant strain of heavy
rallroad trains; and thus for a period of 22 years it has un-
dergone o trial of the greatest severity. Quite recently, it
was deemed advisable to overhaul the structure thoroughly
in order to determine whether any repairs were required, or
whother the jarring or straining to which the wires had been
submitted had—as some theorists believed possible—impaired
the quality or tenacity of the iron.  Accordingly the bridge
was closed to travel; and to Colonel William H. Paine, As-
sistant Engineer of the East River bridge, was assigned the
duty of critically inspecting the structure. 'We are indebted
to Colonel Paine for an account of his investigations, which
have resulted in his conclusion that the safoty of the bridge
is in nowise lessencd.  The detailed report of the engineer
will be looked for with great interest, as it will undoubtedly
ndd much to our knowledge relative to the durability and
strength of the suspension system of bridge building.

The anchorage cables were imbedded in masonry and ce-
ment, which it was necessary to remove in order to admit of
their examination: a task of no small dificulty, as the mason-
ry was like solid rock. It was found that out of the 14,560
wires less than a dozen were seriously corroded, and these
were in the first anchorage. The metal on the other wires
showed the original grain with distinctness. Not content,
however, with this highly favorable appearance, Colonel
Paine proceeded to experiment upon the wire, in order to
discover whether the means provided to allow of its expan-

which receive the cables on top of the towers, on rollers—
had been sufficient to prevent the longitudinal stress upon
the filaments destroying their elastic quality. An apparatus
was used capable of marking a stretch 1o yy}yy of an inch;
and this being adjusted, a heavy freight train was moved
upon the bridge. The elongation of the wire was found to
be very nearly equal to that which the formula, used by en-
gineers for ascertaining such results, showed the stretch of &
perfect cable, similarly made, should be under like strain:
80 that not only had twenty-two years' service not resulted in
any corrosion of the wire, but the elasticity of the same under
the enormous straing had not been impaired.

In the second experiment, a single wire from one of the main
cables was tested. A strand of 520 wires was selected, and the
binding removed, so that every wire was perfectly free,
Three wires were then chosen, and across them a knife mark

sion and contraction—namely, the placing of the bed plates ‘

while the revolving plate was being turned quite slowly.
DIid yon ever hear of a similar occurrence!
“Puring the evening of the same day, we had very much
thunder and lightning, quite a rare occurrence when the snow
is 80 deop, some 18 Inches. The machine seemed to gather
iteelf for an instant before the explosion, sy does the battery
of jurs, sometimes charged by it.  The report wis as Toud @
sovernl rifles,  Plense glve your opinion of the explosion.

Reeacanxs: The cuuse of this explosion was, probably, the
imperfect sunealing of the glass, producing unequal strains,
the stronger of these straing, nsaisted by vibratory impulse, at
last overcame the cohesion of the plate, and it burst into
fragments. Such examples are not infrequent.  Last year
we gave an nccount of the sudden shivering at Troy, N. Y.,
of a sheet of plate glaw, eight feet square, from this cause.
The glass was leaning ngainst the side of a building at the
time, when it suddenly exploded with o Joud noise, breaking
into a thousand pleces, One of the fragments struck n work-
man in the leg, and inflicted a serious wound,

Professor Hagenback has suggested that when plates and
other glass objects are examined by polarized light, they will
exhibit the prismatic colors if under the influence of unequal
strains; and in this way defective glasses may be readily de-
tected.

THE GREAT SUSPENSION BRIDGE BETWEEN NEW
YORK AND BROOKLYN.

The work of arranging, testing, and preparing for the
laying the wires of the main cables is steadily progressing,
and is watched with much attention by engineers and others
interested in this remarkable work. As a matter for conve-
nient reference, we subjoin the following epitome of prin-
¢ipal facts and dimensions:

Construction commenced Jan 2, 1870.

Length of river span, 1,505 feet 6 inches.

Length of each land span, 930 feet (1,860 feet).

Length of Brooklyn approach, 971 feet.

Length of New York approach, 1,562 feet 6 inches.

Total len of bridge, 5,989 feet.

‘Width of bridge, 85 feet.

Number of cables, 4

Diameter of each cable, 154 inches.

Each cable consists of 6,300 (not twisted) steel
wires, No. 7 gauge, closely wrapped to a solid cylinder.

Ultimate strength of each cable, 11,200 tons.

“lchth of tower foundation below high water, Brookiyn,
cet.

ml:epu: of tower foundation below high water, New York,
cet

Size of towers at high water line, 140 x 50 feet.

Size of towers at roof course, 136 x 53 feet.

Total height of towers above high water, 277 feet.

Clear heoi&ht of bridge in center of river span above high
water, at Fah., 185 feet.
‘ !l!‘:l‘ght of floor at towers above high water, 119 feet 3
ne

Grade of roadway, 8} feet in 100 feet.

Size of anchorages at base, 120 x 119 feet.

Size of anchorages at top, 117 x 104 feet.

Weight of each anchor-plate, 23 tons.

Estimated total cost of bridge, exclusive of land acquisi-

tion, $0.000,000.
ns\('b $£3,500,000.
, 500,000,

Estimated cost of Innd,
Total estimated cost, $12

—

Mortification and Water,
Professor J. M. Merrick, writing to the American Chemist,
says: **In Hofman's Manwal, and doubtless in many other

was made, The middle wire of the three was cut at the |
mark; and on testing it by the delicate instrument above
noted, it was found to have contracted to within a
fraction of what it should have reached when relieved from |
its portion of the weight of the bridge. In experiment No. 3, a |
single wire was detached and weighted until it broke. The
object here was to see whether the nature of the metal had
been altered; for If the fron had become granular and had
lost its cohesiveness, the fracture would be a straight one, |
similar to that of cast iron. On the contrary, the wire, when |
subjected to the stress, extended until its dismeter was re- |
duced fifty per cent before it broke.

A cable guy was next selected and mado to sustain & dead |
weight.  The construction estimate places the maximum
burden which that guy would ever be required to bear at 15
tons, The guy parted at 53 tons. To show how perfectly
the wire had retained its original chameteristics, Colonel
Puine, having obwerved that the wire, on being removed from
the cable, tended to coll in a clrolo of about 5 feet in diame-

as explained, 8o as 1o sscertain if the rod leads true to the

otber journal; then the fitting may be done with o half round | process which took about half the curve « > .
P o o Sl fn This stzap Bodoynd- | o men. n:;:.,"k?:;n... hout half the curve out of it.  Certainly
ently of the rod. The adjustment being nearly completed, | 1o spring of the

ter, sent to the person who had originally prepared the wire
for its place for Information as to the size of its former coll.
He learned that It had been wound on & dram 2 feet in di-
ameter, and that it had been subjected to a straightening

proof could be adduced to show that
wire had In no respect been overcome,
Although the bridge hus thus been shown to be thoroughly
safe, and to have wonderfully withstood wear, still more |
elaborate examinations are to be made, and the structure will
not be open to traffic until these sre completed.  We shall |
publish further extracts from the completo reports of the en- |
gineers either In these columns or in those of the SurrLe
MEXT at as carly u date as possible .
> - i
SINGULAR EXPLOSION OF AN ELECTRICAL MACHINE.
Professor A, E. Haynes, of Hillsdale College, Mich., |
sends us the following account of the explosion, 20tk ult.,

quality, the bearings may, If kept properly lubricated, be | of au electrical machine:

“While our Holtz clectric machine was being used it
suddenly exploded, blowing the fixed and revolving plates
Into thousands of pleces. It was in fine order, was workin
nicely at the time, with o student on the Insulating nlwﬁ 1

chemistries, directions are given for exhibiting the decom-
position of water by sodfum, the hydrogen gas being collected
inatall, narrow jar by pushing pellets of sodium under its
mouth with a wire gauze spoon, cte. In both cases I used
very small bits of sodium. Having blown an expensive glass
tube to fragments in my own laboratory by this process,
and having, in the presence of a large class, blown into
minute atoms, with a noise like thunder, a large tube and
porcelain cistern, covering myself with mortification and
water, and cutting gashes in my hand, 1 venture to suggest
that possibly there is a risk in this experiment, as laid down
In the books."

You areright, Professor.  There is certainly a ** possibility
of risk;" indeed, we are willing to go further, and say that
there is absolute danger. Lucky that your eyes escaped in-
{: Such experiments should be banished from the lec-
ture room.

School Life and its Influence on Light,

Under this title, Professor George Reuling, M.D., surgeon
in charge of the Maryland Eye and Ear Institute, Baltimore,
contributes to the current issue of the SCIENTIFIC AMERICAN
SurrFLEMENT a lurge amount of valuable practical informa-
tion concerning the human eye. He explains its general con-

| struction, the operation of controlling its muscles; points

out how school children become nearsighted: shows the
proper remedies; and glves many particulams concerning the
uses and care of the vyes that ought to be read and remem.
bered by overybody.,
o — —
Bursting of & Reservolr Dam.,
Recent beavy raios in Now England resulted in the break-
Ing down of the dam of n reservolr at Staffordville, Coun,
A body of water covering over 400 ncres was freed, and
rushed through the valley, overthrowing smaller dams in its
path and dovastating s portion of the valley of Stafford
Springs. The flood moved slowly, 50 that thme was afforded
to people to get out of the way, but the Joss of property was
great, amounting, it s estimated, to over $350,000.
MR o I M s i 1
Brrorax antifriction metal is composed of copper 20, tin
4, sntimony §, lead | parts, Mixall the other Ingredients
beforo udding the copper,
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A SCREW SNOW PLOW. &t

Robert @. Little, of Halifax, Nova Scotia, is n-
'vn‘l:ul the novel snow plow herewith illustrated, which
was patented through the Scientific American Patent Agen-
cy, January 80, 1877. The new feature is the screw fan, A,
projecting in advance of the plow on a horizontal shaft,

which assists in throwing the snow off at and back along the
sides of the plow. On cach
side of the plow thero are
fans, D, to receive the snow
from the front and project it
off at the sides, said fans being
tummed by a shaft arranged
transversely of the machine.
The side fan shaft is geared
by countershafts with the
front axle of the plow. If
preferred, an engine may be
mounted in the cabin of the
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examine the snake as to these two points.  Having been shut
up for several months without food, and in the dark, the
anaconda was not in a good temper. When the lid was
opened Mr. Bartlott caught him tight round the neck with
both hands; It was not necessary to open tho mouth, as the
savage snake did that soon enough of himself, in true anger.
A moment's inspection showed he had no discase of the

—
Mow to Photograph Microscople Objocts,

Dr. Fayel Iately presented to the Academy of Sclences,
Paris, the ‘etails of a new method of micro-photogmphy,
He placed upon a window sill the microscope he emp
for the purpese, which had over the top a small wooden hox
supported on o tripod. This wooden box Is the camemn
which can be fitted and removed at pleasure, and Las o plano.

convex lens inside the camery,

plow specially for driving the
fans, steam being furnished
to it from the boiler. Kand
L are cutters attached to the
plow for cutting the snow when packed hard.

PHOTOGRAPHER'S RETOUCHING DESK.

This is a desk for artists’ use, which enables the retoucher
to see perfectly his work, get at it with ease and facility, and
continue working with precision and comfort, and it must
materially tend to excellence inresult. Itis the invention of
Messrs. Burrows & Colton, and is manifestly the outcome of
experience, the invention of one who has felt what was
wanted. The engraving will give an idea of the general ar-
rangement.

The retoucher may as easily sit upright to the work as in
s leaning, round-shoulder-inducing position. The base con.
tains a drawer for holding loose portions of the desk, pen-
cils, ete., and is provided with a pencil sharpener in a handy
position. The desk proper can be placed st any suitable
angle. Tt is provided with a circular revolving inner frame,
with clamping screws, sliding in a groove to permit them to
hold firmly negatives of various sizes. Behind a central
aperture in this revolving table or stage is an attachment on
the principle of a series of revolving diaphragms, containing
three apertures, any one of which can, on revolving the disk
in which they are contained, be brought immediately behind
the aperture in the desk, over which the negative rests dur-
ing retouching. This affords facility for modifying the
lighting through the negative. In this revolving disk, in
each of the three apertures, is a different kind of glass—one
plain, clear glass, one fine ground glass, and one opal glass.
This arrangement enables the manipulator to judge with ac-

curacy as to the effect of his work on the negative, and
guides him in modifying the amount or style of the work he
is applying. Placed underneath the desk is a concave sil-
vered reflector, for throwing up a satisfactory light on the
negative; this is of grest value, either for daylight or artffi.
cial light. As the circular table or stage in the desk readily
revolves, the artist is enabled to bring the negative in a mo-
ment Into & satisfactory position for working on. By no
means the least important adjunct to this desk, says the
British Journal of Photography, is the magnifying gla's, at-
tached 1o n steady, movable arm of brass, with adjustment
10 place it in any position and at any focus to suit the artist.
The importance of steadiness in the position of the magnifier
cannot be over-estimated in saving the eyes of the workman,

elldilind

A Large Snake at the Zoo,

That enthusisstic naturalist and writer, Frank Buckland,
describes (in Land and Water) the recent arrival in London
of an ansconda from South Americs. He MY

“This immense snake s now safely housed in the snake
house in the Zoological Gardens, under the parental care of
Holland, who has for many years 5o ably managed the
snakes, poisonous and non-poisonous.  Our visitor arrived
at Liverpool in a Jarge box. Intelligence was given to Mr,
Bartlett, who proceeded to Liverpool to Inspect him, o
matter of considerable difficulty. Tt will not do to buy an
expensive snake of this kind without a warranty. Snakes
are very liable to canker in the mouth. The gums get swollen
and flabby, and completely conceal the teeth, so that the heast
cannot feed. Again, If snakes sre injured in the capture,

LITTLES SNOW PLOW,

or two of his body. The anaconda has not poisonous teeth,
but has great and dangerous powers of crushing, The box

that he is over two feet round the body. At present he is
thin, and his skin fits him very loosely. It is hoped that he
will soon begin to feed. Mr. Bartlett, with his usual in-
genuity, has found out how to make Mr. Anaconda feed. He
covers his bath over at night, and puts therein with the
snake a duck. The duck is always gone in the morning, and
the snake appears fatter, Anaconda is decidedly nocturnal
and aguaticin his habits. Like our own British snake, it is
found in marshy, damp placcs, and he feeds upon animals
which come down to drink at night. Mz, Bartlett has ascer-
tained that the last meal of this snake had consisted of a young
peccary, the horny part of the hoofs having been discovered
in the stones at the bottom of the cage; there are also the
hairs of another animal, which has to be diagnosed by micro-
scopists. This tropical American snake is also called the
aboma. The provincial name is e traga venado, or the deer
swallower. He never interferes with men, although of course
he will take his own part if attacked. It is greatly to be
hoped that this magnificent snake will in time get an appetite
and recover from his travel-worn appearance. His color
may be described as buff, with very dark markings on the
upper parts. His companion in the cage is a magnificent
reticulated python (ular sawa), caught at Penang. He has
been at the gardens since August, 1876, and has not eaten
anything since he arrived. He shed his skin recently, and
is now most lovely to behold. It would be impossible
to describe the tints of the new skin (a splendid lacing of
bronze, blue, gold, and black), except by saying that they
are quite as gorgeous asa peacock’s plumage.
“1 have had some snake skins tanned, a lady having prom-
ised to weara dress ornamented with them.  Eve dressed in
snake skins is too good a point to be overlooked.”
D
A Fountaln on a Spire,
The Virginia (Nev.) Enterprise of March 6 says: “ Last
evening, about 4 o'clock, the eyes of hundreds of persons on
the streets were directed towards the top of the spire of the
new Catholic church, where was seen a fountain spouting
numerous jets high in the nir. A large iron pipe Is carried
up through the stecple and up the large cross surmounting
the same. The pipe then takes the form of the cross, behind
which it is hidden, and from holes perforated at proper in-
tervals the jets are sont up.  From the top of the cross and
from the end of each arm large strosms ascend to the height
of about 25 feet, and betweon these are thrown up n great
number of smaller jots,  The helght of the top of the cross
from the ground is 170 foet, and last evening, the air being
calm, the numerows jots spread out in the shape of a fan,
The rays of the declining sun fell upon the jets and spray st
just the proper angle to light up and bring out the whole In
a beautiful roseate glow which surrounded the top of the
cross like a glory, This novel fountain was not constructed
for mere ornament. It is Intended for use, In case of the
breaking out of a large fire, as a protection to the spire and
roof of the church. It Is but the work of a moment to turn
on the water and drench the spire, The height to which the
water is thrown above the cross shows the groat force of the
water works of the city."
- -—

Now 18 the time to purify your chicken houses to provent
disesse,  Burning sulphur in the houses; sprinkling with
earbolie acld; whitewashing with hot lime; cleaning out
frequently ; providing new nests; providing Hberally, ashos,
charcoal, burnt oyster sholls, lime, gravel, pure water, will

they frequently die In consequence

It was necessary to

all aid In stopping or warding off disease.
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moved by ascrew. By ealey.
Iation the author had deter.
mined, first of all, and noted

upon the exterior, the differ.
, ent heights that the camers,
should occupy, in order (o se-
cure enlargements with the
various powers employed, the
= image refracted by the lens
being projected upon the fo
cussing screen of the cameny
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with the snake weighed over 2 cwt. It was with much |
dodging that Anasconda was conducted by two keepers to his |
new quarters, where he at once retreated into a bath of warm | even taking the trouble to look at the image upon the
water, from which as yet he has only emerged once or twice. | ground glass, he forthwith proceeds to put a sensitive plate
It is difficult to give the exact length of the snake, as he is | into the apparatus. When the exposure is at an end, the
not to be measured with as much facility as a fathom of rope. | eliché is developed in the ordinary way. The advantages
He is now lying in three parallel folds in his bath; we know | claimed by Dr. Fayel for this mode of operating are the
the length of the bath, and we calculate his length to be be- | following: 1. It furnishes to the physiologist the possibil-
tween eighteen and twenty feet—a tremendous fellow! It/
was impossible to get s tape measure round him; but having |
measured his diameter in his thickest part, we conclude:'

of the same size exactly ns it
is seen with the eye. Matters
thus regulated, M. Fayel takes
the microscopical preparation

gums. It was with some difficulty that Mr. Bartlett got his | it is desired to enlarge, and reproduces and examines it
head back into the box, without letting out more than a foot |

under the microscope; and when the latter has been properly
focussed, the camers is put in its place, without touch-
ing either the microscope or the preparation, the eyeplece re-
maining in its place. He brings the lens down to the point
corresponding to the scale referred to above, and, without

ity of taking a photographic image of any object visible
under the microscope, no matter to what scale it is enlarged.
2. It permits the production of an image without touching
the microscope or the object or preparation under it—there
is no need even to focus after the camers has been adjusted,
because this is done automatically, and always remains the
same. 3. It yields an image of the dimensions precisely of
that seen through the eyepiece; and, finally, it allows one to
transfer to a competent operator all the photographic labors
connected with the affair. The micro-photographs presented
to the Academy of Sciences as the fruits of this apparatus
were of a most interesting and remarkable character,

A NEW SODA-CARBONATING APPARATUS.

James McCloskey, of East Cambridge, Mass., has patented
through the Scientific American Patent Agency, January 30,
1877, a new appamtus for carbonating soda, which we illus-
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trate herewith. Ith.M:&:;M.M-
zontal perforated partition, C, near ) _ a number
of removable shouldered pins, E, that rest in the perforations
of the partition, and mmmmmhw
with soda ash, leaving corresponding in the con-
tents of the chamber. Fand G are gas pipes, and His a
steampipe, for wmmmmmmm
itating the process of carbonizing. !I_upulldn_lnplpo
for heating and drying the soda, should it become too moist
to grind.

s Introduced through citber or both of the pipes, F G, and
mmu_mum.«mwwmmnm
mwmﬂumﬂulmomw
of surface to the sction of the gas; hence the process is facill-
tated. '
mdvmmddmdfmmwmmwh
the procoss i completed in much less timo than by the ordi-
nary method, and the discoloration commonly g
tho wooden trays is entirely obviated.
Booy Corar Vawxum vou Coscmuaxens’ Use. —Fuse
Ihs. fine African mm&nﬂl?’ clarified fied o)
or

slowly until quite stringy, mix with 815 gallons t
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THE PROPAGATION OF mﬂm‘ﬂ;mh

Physiologists differ widely on the question as to whether
moter and sensory nerves are ldenuulz:dwomt in their for.
mation and capabilities: in other words, whether a sensory
nerve may conduct excitations having for their result a bodily
movement, or vice cerss. It is not even definitely known
whether an excitation of a nerve near the middle of the lat-
tor propagates jtself simultancously in both directions, cen-
tripetal and centrifugal,  In order to obtain some data on
this Intoresting subject, M, Paul Bert hag recently made somo
curious experiments, an necount of which, with the accom-
panying illustrations, wo find in La Nature.

If ut any point of its longth, says M. Bert, a sensory nerve
bo pricked, the pain experienced indicates quite clearly that
the oxcitation is propagated in contripetal direction. We
have no similar certain knowledge that centrifugal propaga-

tion occurs, for the simple reason that at the terminal ex- |

tremity of the nerve there is no perceptive nervous apparatus,
Now if we can succeed In placing that extremity in connee-
tion with a perceptive conter—that is to say, with the brain—
then, if we find sensation, it must follow that centrifugal
propagation takes place.

|

FIG. 1.—M. BERT'S EXPERIMENTS ON THE NERVES.

A rat was the subject of the experiment thus indicated.
The skin was removed from the end of the tail of the animal
for a distance of nearly an inch; and an orifice being made
above the spine, the exposed end of the tail was inserted in
the cellular subcutaneous tissne. A few sutures sufficed to
keep the parts in place, and eventually complete adherence
was obtained.

At the end of eight months the tail was cut at about the
middle; so that the animal had two tails apparently—one
growing out of the back, the other in natural position. Im-
mediately after the section, the dorsal portion was manifestly
sensitive; as, when it was pinched, the rat squealed, and at
tempted to cscape. 1t was therefore evident that, in this
fragment of the tail, excitation of the sensory nerves was
propagated from the large to the smaller end—that is to say,
in inverse direction to the supposed normal course. What
bad occurred?

The sensitive nerves, says M. Bert, which extended to the
end of the tail, wounded by the removal of the skin, united |
with the nerves of the dorsal region, which had chwise!
been cut in making the necessary orifice.  After a sufficient
period, the nervous cicatrix became capable of passing vi- |
brations. Then, when the end of the dorsal tail was pinched, |
the vibration traveled in the excited caudal nerve, traversed |
the cicatrix, and followed the dorso-cutaneous nerve to the |
spinal marrow, which conducted it to the brain, which organ
translated the vibration into a sengation of pnin.  This will
be clearly understood from Fig, 2, in which M E is the spinal
marrow, and N O one of the nerve fllaments passing to the
end of the tail, the extremity of which was exposed. G is
its ganglion, N one of the nervous filaments in the back ex- |
posed when the orifice was made, O the nervous cicatrix |
formed when the nerves united, 8 the peint of section of the
tall, and a & arrows indicating the two directions in which
the excitations which determine sensibllity are propagated,

FIG. £-M, BERI'S EXPERIMENTS ON THE NERVES,

On the second day after the section was effected, the sen
sibility of the dorsal tall diminished and finnlly disappensred
altogether,  Examination with the microscope showed that
the nerves of this portion bad undergone the usual alterations
of nerves separated from their trophic centers, and that this
had taken place in part under the skin as well a8 that outside,

at tholr alr extremities: namely, nervous motor cellule and
muscular fiber for motor norves, receptive nervous cellule and
impressionable termination for sensory nerves.
Clothes Plns,
The Newnark Advertiser suys: Insignificant as the common
wooden clothes pin is itself, its manufacture forms no mean
part in American industries, snd the numerous factories in
New England and other States furnish employment to thou-
sands of people. There aro several large clothes pin
manufactories in Pennsylvania and Ohio, and one in the
vicinity of Saratoga, N. Y., ench of which is capable of
turning out a thousand boxes, or 72,000 pins, per week.
There are soveral small factories seattered throughout Massa-
chusotts, New Hampshire and Vermont, and all are run by
water power. As a rule, those engaged in the manufac-
ture of clothes pins are Quakers. Beech, white birch, and
poplar are the woods used in making the article, the birch
and poplar being considered the best. The machinery em-
ployed is very simple. Tho wood is first sawed into logs
four feet in length, and then cut into small square sticks by
means of a cutting machine. Each stick, after being rounded
in a lathe, is passed into another machine which throws out a
number of perfectly formed pins at one cut and with great
rapidity. The pins are then thrown into a large revolving
cylinder and smoothed by friction with each other, New
York nnd Boston are the principal markets for this ware, and
henco they are shipped in large quantities to the West, and
to England and Australia. Over 100,000'boxes of pins are
annually sent to England, and o corresponding number to
Melbourne, S8ydney, New Zealand, and the Sandwich Islands,
Owing to the depression in business, during the past two
years prices have fallen off 25 per cent, and some of the
manufacturers in New England have ceased operations be-
cause they could buy cheaper from the West than they could
manufacture themselves, besides saving the expense of
packing and transportation. The price depends entirely
upon the finish and number ina box.

SIS
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An Observatory on Etna,

Professor Tacchini sends us a note read before che Genoese
Academy on September 23, 1876, entitled, ““ On the Conve-
nience and Utility of Erecting an Astronomico-Meteorological
Station on Mount Etna,” in which, after describing his ex-
periences during a brief ascent on September 15 and 18, he
expresses his views with regard to the establishment and most
desirable fitting of an observatory on the mountain, to be
mainly devoted to spectroscopic and meteorological observa-
tions.

Professor Tacchini ascended on the morning of September
15 from Catania to the station occupied by a party of the
English and American expeditions on the occasion of the
total solar eclipse of December, 1870, and found there a
diminution of temperature of 73'8° Fah. He had taken with

| him a Dollond telescope of 8] inches aperture, a spectroscope

of strong dispersion by Tauber, a small spectroscope of
Janssen, an aneroid barometer, thermometers, and a pola-
riscope. At 10h. 80m. A M., on the 16th, a few detached
clouds only being present, ho remarked that the blue of the
sky was much deeper than at Palermo or Catanin,  The solar
light had a special character, it seemed whiter and more tran-
quil, as though due to artificial illumination by magnetism.
Viewing the sun rapidly with the naked eye, it was seen as
a black disk surrounded by anaurcola of limited extent, pro-
jected on the blue ground of the sky, On interposing an
opaque body before the disk the aureola was seon better, but
always limited, and the pure blue sky terminated the same,
which extended to rather more than half the solar radius;
with the naked eye it was difficult to judge if the aureoln was
of equal breadth all round the disk, and the only thing well
marked was the difference from the view obtalned at the
level of the sea; while the sky is ordinarily whitish about the
sun, on Etnn it remained blue, and the aurcola nequired n
better defined contour.  'With o helioscope the aurcols was
much better seen, and its border appeared irregular, and as
though it were rather more extended at four points, which,

| at noon, corresponded to the extremitics of the vertical and

horizontal dinmeters of the disk. At 3 P.M,, after interrup.
tions from clouds (which in passing rapidly at short intervals
produced a striking effect by the formation of a stupendous
series of colored rings round the sun, containing all the gra
dations of color In the spectrum, s phenomenon new to Pro
fessor Tacchind), the Tanber spectroscope was applied to the
telescope for examination of the solar spectrum, and the ob

| Berver expresscs his surprise at the fine definition of the lines |
{and the extraordinary distinetness of the whole; the chromo

;uph--n- was bright

In the evening, at 10h., the spectacle of the starlit sky was
novel and enchanting.  Sirlus appenred to rival YVonus, the
finor constellntions nequired nn altogother specinl nspect, nnd
the appearance of the Via Lactea wos mstounding.  The im
age of the planet Saturn was admirable, and the pecullaritios
of the ring and belt wore seen to much greator ndyvantage
than ot Palermo, shortly before leaving,  Venusaffordod ro

chromosphere was magnificent; the inversion of the magne-
slum and of 1,474 was immedistely evident, which was not
seen at Palermo with the same telescope.

With regard to the proposed observatory, which Professor
Tacchini Is desirous should be an accomplished fact before
the meeting of the scientific bodies st Rome in Beptember
next, he proposes that it should be erected at the Caxina degl’
Inglesi, and should be named after Bellini, and that it should
belong to the University of Catania. He suggests that it
ought to be provided with a refractor of first-rate quality and
of nt least about 63 inches aperture; and he advises that, while
the meteorological instruments, which should be adapted to
the requirements of the day, as Indicated by the London
Congress, would remain constantly at the Bellinl Observa-
tory, a duplicate mounting might be provided for the refrac-
tor at some spot within the University of Catania, with its
proper dome, the other being fixed on Etna: so that, while
from June to the end of September astronomical observations
could be carried on upon the mountain, during the winter
they might be made at Catania, where the sky is a very good
one; the astronomer would thus have only the object glass
with its tube to transport to and fro. Professor Tacchini
further suggests that accommodation for visitors should be
provided, with the view to incressing their numbers, and
that a certain payment should be made by them, to go
towards the maintenance of the Obgervatory and its cus-
todian.

We wish every success to the scheme thus energetically
brought before the Italinn authorities by Professor Tacchini,
and have no hesitation in predicting important gains to
Heience from its adoption.—Nature,

IMPROVED GRAIN SAMPLER.

We illustrate herewith n simple device for sampling grain
in bags or in bulk. A isa pointed tube, which is provided
with an aperture, C, in one
side. A tubular handle, D, is
attached, and a valve, E, is
provided for closing the aper-
ture. A rod, F. is centrally
attached to the valve, E, and
runs through the handle, D,
and is provided with a handle,
G. A coll spring, H, is
placed in the tube, A, be-
tween the coned end and the
valve, E, for closing the said
valve. When a sample from
the interior of a body of grain
is required, the tube, A, is
forced into the grain as far as
may be desired, when the
valve, E, is pushed back,
opening the aperture, C, al-
lowing the grain to run into
and partially fill the tube, A,
The rod, F, being released,
the spring, H, returns the
valve to its normal position.
The instrument is removed
from the bulk of the grain,
and the contained sample is
poured through either arm
of the tubular handle, The
conieal end permits the in-
sortion of the tube in bags by
displacing the meshes of the
materinl of the bag as the
tubo Is forcoed in,

Patented through the Scientific American Patent Agency
December 8, 1876, by Mr, J. F. Gent, of Columbus, Ind.

A —
A Salmon's Endurance,

o O

Land and Water relates the following, concerning o re-
markable battle lasting for sixteen hours, between o plucky
sportsman and an obdurate salmon, before the latter was
[ oonquered: “On Friday, at four P, M., Mr. A. Crawshay

hooked a fish below Huughton Castle, but did not land l\il;l
‘lill Saturday morning, the 24th iost, at elght A. M. Im-
| mediately after being hooked, the fish went down the river,
I taking out upwards of 100 yards of line. The water being
strong and the fish detormined, it was impossible to get him
back. A wood by the water side made it equally impossible
for Mr. Crawshay to follow his flsh, and so things remained
until a boat was brought at daylight next morning from
some distance, by which means the wood wos passed, and
the fiah ot last landed on a gravel bed, in the presence of
many spectators, some of whom had passed the night with
the angler,  The flsh was o splendid male, forty inches long,

and twonty-two Inches girth; wolght, 25§ 1hs,"”
e - -

Fortland Coment.

Mr. L J. Mann, assistant engineer, Port and Docks Office,

Dublin, has made experiments upon the qualities of Port-

although the appendage had grown to the animal and seemed | markable proof of the rare quality of the aky of Bton,  The | land cement, which prove that coarsely ground cement when
healthy and vigorous, The nerves in the true tail were, on | planct shown with a powerful light, which onst shadows | used neat (without sand) is stronger than finely ground

the contrary, perfectly free from degeneration.

| during the ascent of the mountaing it scintillated frequently

| coment; but when used with sand, us in concrete and mor-

M. Bert's conclusions nre that an excitation in n sensory s | like o star.  The telescope showed, on the northern part of | tar, it was found that cement containing only twentyfive
propaguted simultancously both centripatally and centri- | the phase, an oblong space, less uminated than the rest of | per cent of coarse cement particles had but half the strength

fugally; and he thinks the same holds true for motor nerves

It 15 also very probable that, as Vulpian has shown, nerves |

wre simple conduetors, which are differentiated only by their
mode of working, which depends upon the apparatus existing

[ the disk, which Professor Tacchini says was ** slcurnmente

uns macchin del planeta.”

morning, whoen the sun had sttained an altitude of 10%, The

Spectroscople obwervations were renowod on the hvllu\\'ill].z|

of mortar mixed with fine cement, the cement used being in

| each caso four woeks old. On the other hand, extremeoly
fine sand diminishod tho strength of the mortar to less than
one halt of that which was mixed with cosrse sand.

|
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some truth, Is yot enough in error to deserve notice.

= [Contined from first page.] 4
¢ above mentioned. forward is suitably connected | me to say in the beginning that I am not one of those *“ somi.
; . o 2 " who, o use Mr, Hill's expression, have been

Ing

wecond pivoted that, when the first bar has a | mechanics :
‘I:;Il L# ‘::.:':ﬂ.:“ is, through the connection, | ** peddling " balance slide valves. I am simply & mechanic
transmitted to the second bar. To the rear extremity of the | who, in common with n great army of similarly situated
latter is attschod a chaln which passes around and

i secured | men, contrive to gather up from year to year considerablo
small cam . 1. I is a larger cam, rigidly at- | information from the columns of the SCIENTIFIC AMERICAN,
m to llud bon:.wlzkingon the un:s:pln)t as cam, H. | and it is because so many young mechanics make that paper
Around cam, T, and sccured to it, is another chain, which | their textbook that I venture to offer objections to Mr, Hill's
over n gl:ldﬂ pulley at the rear end of the platform | conclusions. There are In the country mechanies who have
and is fastoned to the eaboose car.  The peripheries of each | invented, and no doubt to some extent ** peddled,” balance

of these cams, or rather cocentrics, gradually increase from | slide valves, and who, in point of ability, might not suffer

the point of connection of the cables, so that the cabooso is  in comparison even with Mr, Hill himself, and it cortainly |

thus mado toserve as u counterweight to the rosistance of the | does not nssist his argument to dispamgo these men at s

!
Allow

plows and drag, adapting itself readily to increased or de-
creasod strain, '
The present invention is one of a scries designed for gra-
ding railroad beds in all situations, except through stone, and
also to keep the same in repair.  Two other machines have
been dovised, one to make a “cut” and a “fill,” and the |
other for ditching purposes. .
Parties who will interest themselves in the securing of .
contracts for use of the device above deseribed are invited |
to address the inventor, Mr. J. J. Harden, 83 West Van

Buren street, Chicago, TIL

Communications.

Our Washington Correspondence,
To the Editor of the Soientific American !

Notwithstanding the general stagnation of business, the
issue of patents still keeps on, the hard times appearing to
have sharpened the wits of our inventors, thus proving, in
more senses than one, that ‘““necessity is the mother of in-
vention,” and causing the business of the Office to inecrease
very much of late. The issue of March 6 was about four
hundred, including patents, reissues, designs, trade marks,
and labels.

An examination of the list of the acts of Congress of the
last session that received the signature of the President shows
but three relating to patents, namely, the acts for the relief
of Henry Voelter, T. Bussell, and W. W. Hubbard. The
first two of these is to authorize the Commissioner of Patents
to extend the patents of the two gentlemen named, the first
for a process for the manufacture of paper pulp from wood
and the other for a car spring. The last act, according to the
title, is 1o make compensation for the past making, using, or
vending of his patent explogive shell fuses and percussion ex-
ploders by the United States.," There were other patent ex-
tension cases passed, but failed to meet the approval of the
President, and hence have not become laws. No sewing
machine patents have been extended, and it therefore ap
pears that the monopoly of the sewing machine combination
is about to end, and that about May next the prices of sew-
ing machines will drop to a reasonable figure, or as soon
thereafter as other manufacturers can supply the market.

Mr. Nathan Appleton has been in consultation with the
late Centennial authorities at Philadelphia, and, as a result,
has presented to Secretary Evartsa sketch of an organization
for the proposed American exhibit at the rext Paris Exposi-
tion, together with an estimate of the necessary expenses.
He estimates that £300,000 is the least amount with which a
proper exhibition can be made,and this on the supposition that
the goods will be received at New York in government ware-
houses and shipped to Havre in United States Government
vessels. He believes, however, that £500,000 should be ap- |

propristed to do the’country credit at Paris. The gentlemen |
who are shaping the present movement entertain strong
hopes that the President will be able in some way to geeept
the invitation of the French republic at an early date, as they
find there is & general desire among Americans to take part
in the Exposition.

I hear of no changes worth noting in the officials of the
Patent Office, although rumors of the proposed removal of
the Commissioner and his assistant have been flying around
of Iate; but I have been unable to trace these rumors to any |
reliable source, and it is generally believed there is no |
foundation for them, as the new Secretary of the Interior is |
said to be s strong believer in civil service reform, and he |
would have to stultify his past record to make these removals. |
He is said to be now engaged in framing his views in relation
to the civil service into the form of a code of rules to govern
the department over which he presides, and which will, it is
believed, form the basis of the government of the other de-

commencement. Somo of theso inventors have, as is woll
known, supplemented fuir sclentific attalnments by exhaust

fve practical experiments; and while they do not elaim to
gave 25 to 850 per centum ” they do claim toshow a slight
saving in fuel, a very material saving in ecoentrio and con-

nection to valve, and undoubtedly considerably more than

[ the highest figure named by Mr, Hill in tho wear of valve

and seat and consequent “ blowing,” Mr, Hill Is certainly
to be commiserated if, in all his varied experienceo, ** there is
not & single relieved valvo in use " that does not leak to the
extent he indicates; and ho may be assured that hoe can find

= gsevernl of them in this section which have been running

from two to five years without any repairs whatever. Al
the leak from the packing of these valves passes directly
into the engine room without becoming a nulsance at that.
So much for Mr. Hill's gratuitous attack upon the venders of
balance valves.

In regard to that very useful and somewhat intelligent
class, engine builders, whom he tells with so much modesty
that they have always been in the wrong as to the pressure
on a slide valve, it isto be presumed they will hold their “erro-
neous ideas" motwithstanding the demonstration which
makes the case much clearer to Mr. Hill than to men who
know better by experience. There need be no question in
any one's mind, if he obtain his data for balancing slide

[APrIL 14, 1877.

The Frost Plant of Russin,

Tv the Editor of tha Scientific American :
In your issuo of Fobrunry 24, I see a picture of what is en.
titled ** The Frost Plant of Russia.” I have seen the identi.

cal phenomenon on a cortain kind of weed stalks in Fayotts
county, Tenn. While teaching a country school in that county,
in 1878-4, my wchool children and I gathered the “frost
flowers " froquently.  They were most besutiful in the morn-
ing, and usually melted away during the day when the sun
shone, I do not think that snow had any influence over them,

and am of Dr. Darlington’s opinion as to their formation.
Fall River, Mass, T. R. VESTAL.

Beavers In Callfornia,

The Stockton (Cal.) Independent publishes the following:
** Ax the tules of this vicinity abound in beaver, numbers of
hunters and trappers have made an excellent living in cap-
turing them for their pelts, The latter are worth £2.50 each,
and an industrions trapper can catch from 30 to 50 P
month. In the equable climate of California the time of
year seems (o have no especial effect on the excellence of the
beaver fur, it being equally good in summer and winter,
The trapper can, therefore, pursue his avoecation uninter-
ruptedly the year through. With the beaver he can catch
and the other game he can send to market, an industrions
mun can make £100 a month and live as bis own master,
The trapper's outfit for the San Joaquin tules is a peculiar
one. Two hunters usually join together in the outfit of an
ark, or flonting house, with which they paddle out through
| the innumerable sloughs that intersect the pathless jungle of
tules. The ark affords one small room or cabin, provided
! with*sleeping bunks, and furnished with a stove and com-
' plete culinary outfit. In this ark the hunter lives in com-
| fort, always having a shelter, while its compact shape and
sizo allows it to float in the smallest stream, thus bringing

the hunter and his home in the very midst of his game.”

A New Fire Extinguisher.
A new fire-extinguishing chemical compound has been

valves from these conclusions, that it willnot require even a | lately devised, which, in its application for extinguishing
“very short time” for them to become so leaky as to be | fires, is quite different from the fire annihilators in general
voted a nuisance. In fact, wero Mr. Hill to construct a use. The new composition is a mixture of chemicals which,
valve of the dimensions indicated in his article, deducting as | on being ignited, evolve sulphurous acid and carbonic acid
constant counterpressure s steam post and additional area, | gases, which fill the apartment or building, producing an at-
which at full steam chest pressure shall be the equivalent of the ‘ mosphere which smothers combustion. A successful trial
highest pressure reached by compression acting constantly  of the invention was recently had in front of the City Hall

upon the exhaust cavity of the valve, allowing besides a
liberal margin for holding the weight of valve, there is no
doubt any of the ‘“half mechanics™ would guarantee his
valve to stay anywhere else in the chest rather than in its
proper place against its seat.
Troy, N. Y. Nor A PeppLER.
—_ ——eetre— -

Facts In Nature.
T the Editor of the Scientific American :

Iread in your jouraal for March 17 an article entitled
“Do Snakes Catch Fish?” Perhaps it is not a generally
known fact, but n. <t of our water snakes are expert fishers,
Especially so is our common species, fropidonotus sipedon,
Linn. Last sprir~ my brother witnessed the capture of a
water snake in a small stream flowing into the Schuylkill
The stomach of the snake was observed to be greatly dis-
tended, and on being cut open, to ascertain the cause, a large
catfish, apparently just swallowed, was extricated. The
snake measured two and a half feet in length, and the catfish

| seven inches. The fish was fully armed with the long sharp

spines common to the genus, and must have proved a reluc-
tant dinner, dying ‘“ game to the last."”
I once saw a water snake in full chase of an eel. I was

! in this city.

A board shanty, 13 feet square and 10 feet high, was
erected to represent an apartment, and fornished with a
door, window, and a stovepipe coming through the roof.
The interior was coated with tar. On a tench were placed
seven basins containing benzine, coal oil, and naphtha. In
one corner was a 10 Ibs. box of the extinguishing compound,
with a fuse attached to it running round the walls, on the
self-igniting plan. The combustibles were set on fire, and
in an instant the interior was one sheet of tlame, bursting
out through the door, window, stovepipe, and every aper-
ture. A few moments after the compound was ignited, the
gases that were generated therefrom instantly subdued the
flames; and in less than half a minute the fire was entirely
extinguished.

The new substance is called ““ Reec’s Compound Fire Ex-
tingnisher.” G. J. Crikelair, of 203 Broadway, is the general
agent for New York, New Jersey, and Connecticut.

Good Forgers,
The question has often been asked us, says the Carriage
‘ Monthly, *“ How is it that some smiths are able to make better
forgings than others?” or “ How is it that ——is always
| s0 successful with his welds?” The secret of all this is in

sitting on a small rock, quite near the surface of the stream, \first knowing how, and after knowing how, in doing,
and observed them well. As they passed me, the eel led by | or trying to perform, what we know. The knowing
about two feet; and as far as they wero visible, the snake | Smith so lays out his work at the close of the day that his
seemed to be gaining ground. But although I dropped my | first work in the morning will be the heaviest, and such as
rod, and soaked my lower extremities considerably in the at- requires but little welding. By doing this he not only leaves
tempt, I was unable to see the termination of the affair. The the lighter portion of his labors for the waning of “"f day
snake appeared to be three feet in length, and the cel about | 4nd also the tiring of his arm, but he removes the chill from
the same size, certainly not more than two inches less, Fro. ’ the anvil and other tools to such an extent as to pum&m
fessor Allen once =aw a water snake hauled from the water iron from becoming chilled before the weld is properly made.
and killed, that had a live pickerel in its mouth a foot in His fire is always clean. His tool m"“m‘hm’
length. thus enabling him to grasp the required tool at the proper
| The common water snake does not always capture its prey time. He never places his iron in the firo & mdm
| by a fair chase. T have several times scen it lying in wait | until, with a file, he has mmme” The ice-
'among rocks and stones, with its head and part of its neck | cold anvil will chill the thin part of the “scafl,” and pre-

| only visible; and when a fish or tadpole swam by, it would vent the welding of that portion. It is impossible to take a

partments in the matter of appointments, ete. It is reported
that he has signified his intention of making no removals
where the Incumbent proves qualified, diligent, and efficient, |
and it is therefore hoped that all the trustworthy officials in |
the Patent Office will retain their positions, '

The Post Office has invited tenders for the contract to man- }
ufscture postal cards for the next four years, from which it
appears that, during the last fiseal year, 150,815,000 cards
were issued; and it s expected that the issues for the current
year will be about 180,000,000, Ttis thought that the num-
ber required during the next contract term will reach the
enormous number of 1,000,000,000 at least,

‘Washington, D, C. OCOASIONAL.

Friction of Slide Valves,
To the Edito, of the Beientiflc American :

In your BurrLeMext, No. 02, there s an article by Mr.
Hill on the friction of slide valves, which, while it contains

clean heat with a fire full of slag. If you have to hunt five

instantaneously dart forward and seize the unknowing tres- \ you. to hunt fiv
minutes for a tool, your iron has become cold, and unless

ASSCT,
Philadelphia, Pa.

C. F. Sgiss, | you remove the scales and other matter, your forgings will
s e not be perfect.
it
TALionns for Mews Saw W ot Sawdust in Rough Casting.

To the Editor of the Scientific American ; Sichr recommends very highly the use of sawdust in mor-
Those who wish to duplicate the above named patterns  tar, as superior evon to hair for the prevention of M"'
find the use of impression paper tedious and inaccurate. My 'and subsequent peoling off, of rough casting under the ac
method is as follows: Take two pieces of wood of proper tion of storms and frost. His own house, exposed o p
size, cut any number of sheets of common writing paper to longed storms on the seacoast, had of m”h
| the same size as the wood, place the sheets on one piece and | ronewed each spring; and, after trying without effect a num-
| tack the other piece of wood to it with the paper between. | ber of substances to provent it, ho found sawdust perfectly
| Paste your design on ono side and saw through paper and satisfactory. It was first thoroughly dried, a sifted
all. Baw the holes first and then the outlines accurately; | through an ordinary grain sleve, hmw ATEOr par-
(and when done you will have as many beautiful designs ns | ticles. The mortar was mado by mixing one .
| you wish with the least possible labor, two of lime, two of sawdust, and five of sh
Fuer Saw, i

|” McLean, 1L dust being first well mixed dry with the cement and sand
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ol @ 410 A O . B July, | nearly all the others come on carly in

iron rollers of great foree, and are pressod into thin flakes, blossom in Ju _y{ “t;‘l;(ﬂ‘:l‘:'l‘l':”) ,:‘,o ,::n.,vul g o S

1 of yollowish-groen color, Thismeal is placed that month. 1
Eul:l:i:ul:;:. wll’loh nre Iroxn tanks about 4 feet in (lh:mc!ur : go to seed, you will have a much greater profusion of bloom.
and 15 Inches deop.  These are double, the Inner vessel be- | If you do not remove faded fowers, but nllow them to per-
ing surrounded by steam at o pressure of 85 Ibs. to the inch. | fect seed, you will soon see that your plm.nn are losing n
The meal Is stirred and heated, being dry, for five minutes. | large share of their former glory, You can’t expect xf'plum.
This dry heat froes tho oil from its envelope. The meal is | to ripen seed and blossom profusely at the same time,
then scooped into strong sacks about 2 feet long and 10 ———t -0 —
inches wide, and placed between boards hinged together as Photo Magle Lantern Slides,
the covers of a book are. Several of these sacks are then piled | At a recent meeting of the photo section of the American
under n hydraulic pross of great force, and squeezed for five | Institute in this city, during s discussion on the above sub-
minutes; they are then passed to a second and heavier press | ject, Mr. Roche said that, for lantern slides, emulsion
for the same length of time, and then to a third press. The | plates gave the finest films, good bath plates next, and car-

! : 60 . :

+*The Departmont Is informed that the rinderpest is in- | oil runs from the prosses to a tank and settles during 12 or ! bon last; that silver pictures for transparencies gave bril
fectious as well as contagious, and that sheep, horses, and | 24 hours, It is then barreled for shipment. The cake ofglinncy and more contrast, and that many of the pictures ex-
: ' mbo mdln for its communication. It is also un- | cotton secd meal is taken out of the sack und stood on its | hibited were under-exposed and over-developed, thus giving
derstood M the litter upon which these snimuls sleep | edge In a rack to dry during three or four days. The cakes | too great a contrast and lucking in detail.  Pietures for the

i E

spreads the disease. While the Department has no authority

~ under the law to prohibit the importation of horses, sheep,

and swine, it desires that all measures practicable be taken
on the arrival of such animals from the countries named to
prevent the possibility of contagious diseases being communi-
eated thereby to stock in the United States.

** It is suggested that horses, sheep, and swine, coming from
any of the countries named, be examined by experts, and, if

necessary, quarantined for a reasonable time; to which itis | sweet taste of nuts. It is used, crude, for painting, umdi

apprehended that importers, as a rule, will offer no special

are then packed in strong sacks or are broken up and ground | lantern should be full of detail, soft and brilliant. Anything
into meal again to ship in bags. The most of it goes to Eng- ! approaching a veil or fog over the picture is fatal. The

land for cattle food and ax a fertilizer, Some of it Is sold in
this country as a fertilizer at $20 to 22 per ton. A ton of
seed produces about 20 gallons of oil, worth from 30 to 35
cents per gallon.

The crude oil thus made is sent to refiners in New Orleans,
Cincinnati, and New York. It has a yellow color and a

mixed with lard cil for lubricating. It is also mixed with

objection, as it is to the interest of all concerned to prevent | some lighter oil or spirit for miners' lamps, for which its

the spread of this disease in the United States. Blooded
stock coming from the countries named may be admitted
when accompanied by a consular certificate of non-infection,
as authorized by Department’s letter of the 16th of March
last, it being presumed that such stock is selected with care,

non-explosive quality makes it valuable. When reflned it is
difficult to tell all its uses. It is mixed with many other oils
and passes for them. Here in the South it is much used for
cooking in place of lard; and many a bottle bearing an as-
suring Frenth or Italian label for olive oil is filled with this

and that it would not be taken from herds which are infected | product of the cotton plant.—LZLetler from Alabama in New

with the diseases mentioned.”

Cotton Sced Oll-Its Manufacture and Uses,

Among the great number of special industries created by
cotton is the manufacture of oil from the seed. And although
this product does not compare in value with sheeting, shirt-
ing, yarn, thread, and the remarkable variety of other cotton
goods, yet the oil has even a closer connection with our
bodies than the shirts on our backs. But, not to begin with
the end, it is better to describe its manufacture before stating
its destination.

Probably there ought not to be a cotton seed oil mill in the
country, for the seed is valuable as manure and as food. Its
seed is a strong fertilizer when crushed and composted, or

York Times,
Cheerless Workshops,

There are scores of workshops in this and other countries
that are far from attractive in regard to their surroundings
and interior arrangements. Many of them are dark, crowd-
ed, dreary places, where a stated stint of labor is performed

to a prearranged agreement, for which a stipula-
ted price is paid; and were it not for the daily call of want,
there would be no incentive to labor. We have seen work-
shops that were dark and damp, destroying the health and
buoyancy of the spirits of the operatives, when a small sum
perhaps would add not on'y warmth and light, but fill the

Ihlgh lights should be armost clear glass. The opinions of
other members coincided with the remarks by Mr. Roche.
Mr. Newton, the President, remarked that he presumed
it was not generally known, even by emulsion workers,
what an increase of sensitiveness to the action of light was
produced on an emulsion plate by the application of the al-
kaline development. 1n this respect it differed entirely
from the action of an acid iron aeveloper on an ordinary
bath plate: whereas the iron developer on an ordinary bath
plate nearly destroys its sensitiveness to the action of light,
the effect of an alkaline developer on an emulsion plate in-
creases its sensitiveness at least a hundredfold. He also
stated that he had fogged an emulsion plate during develop-
ment with the light of a kerosene lamp turned low and pro-
tected with manilla wrupping paper. This was occasioned
by simply holding it a little too near the light to determine
the stage of development. The fog commenced nearest the
light, and diminished in the ratio of its distance from it. In
the center of the plate, beneath the rubber of the pheumatic
holder by which it was held, and where it was entirely pro-
tected from the action of light on the back, it was wholly
free from fog and remained perfectly clear. By exercising
- more care, in removing the lamp to a greater distance and
| protecting it with more thicknesses of paper, he met with no
'!funher difficulty. He gave it as his opinion that much of
| the trouble experienced by those trying emulsions arose from
| developing in too strong o light.
Mr. Roche stated that, in working some good emulsion,

place with plessant surroundings. The surroundings of the | the plate during development fogged. He therefore stopped

when rotted alone; or even when plowed under whole, it is a | place of labor have more influence upon the operative than | out ull light possible in the dark room, and then the plates
material return to the earth for its generosity. The dried | many are aware of. Givea mechanic clumsy tools to work | developed clean and perfectly free from fog, confirming the

plant itself has but little strength, but it helps to loosen stiff

soils, and therefore is plowed under or ullowed to rot on the | scarcely elbow room, and but little care exercised respecting
surfuce when the flold is preparcd for n new planting, The | proper ventilation and warmth, and he will become careless,

with, & rough, dirty bench to work upon, imperfect light, | remarks of the President on that subject.

-
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Chemlical Prizes,

seed, when prepared as a fertilizer by crushing, rotting, or | his work partaking of the character of his surroundings; he i Amon : &3 e
f : S : g the prizes offered by the German Ferein 2ur Be
by grinding the dried oil cakes, is used as guano, in hills|will think more of getting his wages at a certain time than of Jorderung des Gewerdflcisses, the following may prove of in-

of corn, in drills of other grain, or spread broadcast on
meadows and gardens, Another profitable use of the seed
on o farm s to boil it with corn or meal and give it to cattle.
It Is excellent feed for milch cows in this form, or as meal
made from the pressed oll cake.

The farmers who will sell their cotton seed at §7 per ton,
delivered at the railrond, are few in Alabama, happily for

the completion of his work. A few years of this experience terest to our readers:

will spoil almost any workman, no matter how goodhe maybe. | A silver medal, or its value, and 900 marks (about $200)
But give him, on the contrary, good tools to work with, | for an opaque red enamel for gold, silver, copper, and bronze,

and a nice place in which to perform work, and he will in-| A gold medal, or its value, and 3,000 marks, for a substi-

sensibly take more pains with it than in a badly armnged | tute for caoutchoue, the same for & suitable substitute for

apartment. In a pleasant room he will, of his own accord, | gutta percha.

"keep his tools and work in good order, and more cheerfully ' A prize of 1,000 marks for a concise, critical, and practi-

the improvement of the country. In Louisiana and Missis- perform the task assigned to him. A kind of magnetic | cal treatiso on cements; also 1,500 marks for the best inves

sippi, where the soil s rich and stock is scarce, the mills get
enough seed to be profitable factories, There are about 10

|

in thoso two States. Here there are but two, and they can- 'him stamped with the impress of the influence thus created. |

not get suflicient seed for continuous work. Georgia, which |

influence of the surroundings will infuse itself into the |y i
gation of the cause of a change in the zero point of ther-
openative, and his work will partake of that and go from mometers, with a method of preventing or remedying it

A prize of 2,000 marks for the best series of iron and man-
The above is from one of our exchanges, the name of ganeso alloys, at least twenty samples to be prepared, con-

I8 said to use now more fertilizers than any other State in the which, we regret to state, has been mislaid. The article

Union, has no ofl mill. This should be counted a great ad- | contains sensible advice, and we are sorry we cannot ecredit 3

dition to her thrift, if the bull can be pardoned.
The cotton seed as it comes from the gin has still some

cotton lint. It looks like a white cocoon, about one third of

an inch long and half as thick. In a mass the sceds adhere

the source of it

The Smithsonian Institution,
Professor Joseph Honry says that ho has been trying for

taining from 0°5 to 5 per cent of manganese.
. .o ro— -
Comparative Health of Clties,
The Health Bureau of the German Empire reports that
{during the week ending on the 27th of January last, the
| number of deaths to every hundred thousand of the inhab-

:

slightly together and look like a lot of dingy cotton waste. | years, in regard to the Smithsonian Institution, to get the | itants in the cities enumemted were as follows:
From such a heap they are shoveled Into a hopper, in which | government to understand that the great testator nover in- saasse v
u screw, revolving in a trough, divides them into small | tended, by his magnificent gift, to accumulate o mero de-

bunches and empties them into elevating cups on a belt.
This elevator empties them into s revolving screen with
meshes smaller than the sceds. Here the sand, dust, and
other small particles of extraneous matter are sifted out and

the seed passed into another elevator that empties it Into a
second revolving screen. This has meshes large enough to |

pass the seeds, but too small to pass the cotton husks or bolls,
sticks, stones, jack-knives, and horseshoes, that often come
with the sced. From there the seed passes into a gin, made
expressly for the purpose, to remove the short lint left on it
by the first gin. An elevator takes It to a huller for remov-
ing, or rather breaking, the shell. The huller Is a heavy
cylinder, provided with knives, that pass between teoth so
close together that the seeds are cut in two or three pleces,
The cotton ginned from the seed passes to a carding machine,
and is there carded for use. 1If is available for butts, and
other materials not requiring long fiber, It is used with sue-
ooss in the manufacture of cotton blankets, which, It seoms,
are highly recommended in this country.

The cracked seeds pass from the huller to a revolving
sleve, or separstor, that allows the meats to fall into a
trough, but retains the shells. These shells are passed by a
crute to the engine room for fuel. The meats go from the
separator to a reciprocating sleve, which passes the pure
meats through it, but retains the few shells with meats that
were not separsted, and sends these back to the separator
for s second sifting. The meats pass between two heavy

posit of sclentific works, but to collect all manner of new in.
formation for distribution among the nations of the earth.
He has at last sccomplished this, Chief-Justice Waite takes

the samo view, and the institution s now sending contribu- | §

tions of American discoverles, science, art, antiquities, his
tory, and Inventions generally, to more than 2,000 universi
ties and colleges In every elvilized portion of the globe, und
these in exchange return to us the printed evidence of their
own successful rescarchos In all thoso varfous studies and in
quiries.  Both these contributions from us to distant nations

and from the distant natlons to us are delivered free of oont, |

by order of the respective governments, Owing to eareful
investments in United Btatos securities, thore remaing to-day
to the credit of the Institute 8714,000, '
- -—
A Small Flower Gardon,

A writer in the Western Farm Journal recommends for o
small flower garden the following list, aa they do not require
treatment, aro good sturdy varietios, will stand neglect, yot
do well: Astors, balsams, dianthus, petunias, phlox, calliop.
sis, vorbonas, sweet peas, mignonette, cinnias, marigolds,
and portulacas.  The same writer again says: * The plants
I have named will afford a profusion of flowers from June to
October, Phlox will bo the first to blossom, snd then potu.
nias will come on, and both of these lowers continue to In-
crease In beauty until hard frosts come. Asters will be ln
perfection In August and September, Calllopsis beglos o
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Five Thousand Dollars Roward for a New Inventlon.
The Directors of the London Genersl Omnibus Company
;um'r to award a prize of £1,000 for an invention or & scheme
for effectually recording or checking the receipts of their
| passengeny’ faros, and which may be accopted by them as be
{Ing %o effectual.  But the acceptance of any iovention or
schome Is to be entirely in the diseretion of the direetors,
who will not be bound to aceept any Invention or scheme at
all, nor to give any reason for non-acceplance.
e -—
To Pollsh Watch Wheels Without njuring Thom.
Tako a flat burnishing file, warm it over a spirit lamp,
and coat it lightly with beeswax. When cold, wipo off as
much of the beeswax as can be readily removed; and with
your flle thus prepared, polish the wheel, which should rest
on a plece of cork. Tho fnlsh will be of the finest Kind,

there will be no clogging, and the edges of the
will remain perfectly square, o
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NEW MODE OF STOIPING LEAKS IN BOILER TUBES,
Mr. John MeConnell, of Glasgow, Scotland, has patented
the Sclentific American Patent Agency a deviee for

Joaks In Doiler tubes, which he elaims may be placed

in the tube when the boiler Is under full working pressure,
and without impairing the eficienoy of the tube, as shown
In the engraving. A isa tube of iron or other suitable ma-

SR

torial, which is bellshupoed et ench end, @, and In provided
with the collars, & which surround the tube st the
Juncture of the bollshaped and straight portions,
and are somewhat less in dinmoter than the interfor
of the tube to which the stopper s applied. B B
are gaskets of rubber, which have a form adapted
to tho space between the bellshaped portion of tho
tube and the inner surface of the boiler tube, and
are provided with a V groove, O, In their thicker or
inner edges. The stopper is applied to tho boiler
tube by moving it by any convenlent means to the
Jeak, and placing it so that one of the collars, 4, is
on each side of the lonk, as shown : when the pressure
of the steam or water will foree the rubber rings, B
B, outward, and throw tho lips or flanges formed by
the grooves, C, against the inner surface of the boiler
tube and the stopper, thus confining the leakage to
the small annular space that surrounds the stopper.
e — - —-
Hydriodate of Morphine.

This new compound, which permits of being used
in medicine, has been prepared by Ernst Schmidt
both by dissolving morphine in hydriodic acid and
by the nction of acotate of morphine on iodide of

. um. The product in both cases was identi-

cal. Both crystallize in long needles, with silky '
luster and grouped in rosettes. The composition is
represented by the formula Cy; Hye NO, HY, and 2H,
0. When heated to the temperature of boiling
water, it loses the two molecules of water, but re-
covers them on exposure to the air. It is but slight-
Iy soluble in cold water, more so in hot water. The
hydrobromate of morphine is very similar to the
above, crystallizes like it, and the crystals also con-
tain two molecules of water.

frid
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A NEW PERFUME BOTTLE.

The annexed engraving represents an ingenious little nov-
elty designed for attachment to perfume bottles, It isnotan
atomizer, but rather a miniature submerged pump, which,
on being operated, forces up a small jet of the liquid against
the hand or handkerchief. The stopper of the bottle, Fig.
1, i8 arranged in any convenient way to allow the passage of
a hollow piston rod, A, Fig. 2, which terminates in a piston
inclosed in the case, B. The latter is simply struck, in two
portions, out of their metal, and has apertures above and a
simple valve below. The piston rod is sustained by a spiral
spring, and terminates above in a hollow button in which a

hole is made, On presaing on the button, the piston is forced
down, the valve in the bottom of the case, B, closes, and the
liquid beneath the piston is driven up through the hollow
rod and emerges in a fine jet from the button. There is a
screw thread on the bottle or stopper to receive the cap, C,
for covering the button during transportation.

The advantage of the device Is that it prevents waste of
the perfume, which is the case when the contents of a bottle
is shaken carelessly on the handkerchief, or when the bottle
I8 Jeft unstoppered. It is also a convenient arrangement for
the tollet table, as a alight touch on the button causes the es-
cape of a supply without lifting the bottle. The metal parts
can be cheaply made by mnchinery, so that the dealer can
sell bottles of perfurnery provided with the device at quiten
small sdditional price,

Patented through the Sclentific American Patent Agenocy,
January 14, 1878, For further particulars relative to sale of
patent, address the inventor, Mr. W. 8. Ward, P. O. Box
4,175, New York city.

-G —

Prorreson Mansn, of Yale College, has received from
the Geological Society of London a medal known as the
Bigsby Medal, accompanied by a letter speaking in flatter-

Learn the Value of Monoy.

A sllver dollar represents n day’s work of tho Iaborer, If
it 1s given to a boy, he has no idea of what it has cost, or of
what It Is worth.  He would be as likely to give a dollar as
u dimo for & top or any other toy. But if the boy has learned
to carn Mis dimes and dollars by tho sweat of his face, he
knows the Aifference.  Hard work {8 to him a measure of
valuos that can never be rubbed out of his mind. Let him

used, in which case no bail is required for the eradle, thus
leaving it entirely clear st the top; or two supporters—one
at ench end—mny be employed, as In Figs. 4 and 5, when
the child grows too heavy for a single support.
One advantage possessed by the single or forked stand.
‘ ards Is that they may be readily turned #0 a8 to swing the
| eradle cithor over the bed or on the side of the bedstead, or
crosswise, an desirod.  When in the last position the cradle
mny be tipped on one side and so held by o hook (not
shown), nnd the ehild may then receivo (s nourish-
ment without the mother foeling ity welght or
hent, which, In warm weather, is a great relief to
mothors.

Inutend of attaching the brackets to the side of the
bedstend thoy may be fastened to the foothoard, and
the eradle Is then entirely out of the way in getting
into bed, und takes up little space that can bo oo
cupied by other furniture,

It Is often desirable to remove the eradle from the

bed room to some other. This may be resdily

R

McCONNELL'S TUBE LEAK STOPPER.

learn by experience that a hundred dollars represents a hun-
dred weary days' labor, and it seems a great sum of money.
A thousand dollars is a fortune, and ten thousand is almost
inconeeivable, for it is far more than he ever expects to pos-
sess. When he has carned a doliar, he thinks twice before
he spends it, He wants to invest it so asto get the full
value of a day's work forit. Itis s great wrong to society
and to a boy to bring him up to man's estate without this
knowledge. A fortune at twenty-one, without, it, is almost
inevitably thrown away. With it, and a little capital to start
on, he will make his own fortune better than any one can
make it for him.—Hunt's Merchants’ Magazine,

ROBERTSON'S CRADLE ATTACHMENT FOR BEDSTEADS.

The annexed engraving represents s novel mode of at-
taching an infant's cradle to a bedstead. One form of the
ipvention consists in the use of a bracket, Fig. 2, attached
to the inside of the bedstead mil or other convenient place,
and provided with holes at top and bottom, through which
passes the lower end of a rod having its top curved so as to
support the cradle, as shown in Fig. 1, ‘%hen arranged in
this manner with a single rod. the crzdle may swing either
lengthwise or sidewise; or, by allowing the rod to turn in the
bracket, the cradle may have o horizontal, rotary, or semi-

e

Iigs

rotary motion imparted to it. By means of a spring inter-
posed between the curved arm and the bail, & jumping mo-
tlon may be given to the cradlo if desired: or the bail or
support may be made flexible for the same purpose,

Instead of the single vertical support shown in the main

ing terms of his recent discoverles among the fossila,

figure, a forked one, such as is shown in Fig. 8, may be

done by nttaching to any convenient woodwork,
such au the chair or base boards, wainscoting, ete,, a
bracket or hrackots, as shown in Fig. 5; or the
bracket on the bodstead may be readily slipped from
ita fasteningus and us easily secured in the desired
position, The bracket and rod may be further utfl
ized by hanging n baby-jumper from it when the
cradle s removed,

This invention was patented September 17, 1876,
by Mr. T. J. W. Robertson, 820 F street, Washing-
ton, D. C,, to whom applications for further infor-
mation, or for State, county, or shop rights, or
licenses to manufacture on royalty, should be made,
e — —

Make Someothing: Produce Something,

Half the people of the world are idle for want of

somo overseelng eye to set them to work. The ad-

vice which Haydon gave to the erratic poet Keats, to

settle down to some definite purpose, needs be given

to almost one half of mankind. There are very few

persons but would find themselves comfortably well

off if they would take hold of any one of & hundred

pursuits and stick to it. Industry and economy will make a

most wonderful change in many houscholds. So says one
of our exchanges, and we believe it is the truth,

P

ADEE'S IMPROVED TRAP.

In the annexed engraving is represented a very simple trap
for soil pipes, drains, etc., which is claimed to completely
prevent the backing-up of sewer gas. The ordinary bent pipe
trap is not, as a rule, an efficient protection against this ex-
ceedingly dangerous emanation, because the discharge of the
contents of the drain frequently creates sufficient suction to
draw the water which forms the seal below its proper level
in the bend. When this occurs, no obstacle whatever is pre-
sented to the escape of gas, and the trap may as well be ab-
sent altogether.

In the present device the body is made about two and a half

times as large in capacity as the part of the outlet pipe which
enters it. Hence the weight of the water contained prevents
the seal being broken by suction or siphonage, because it re-
quires a greater force to lift the water than it does to drw
air through it. In event of back pressure, the trap will re-
sist about two and a half times as much as the old beat pipe
trap. This is evident from the fact that the pressure is dis-
tributed over so large a surface of water. If the level of the
latter is depressed one half inch in the trap, as a matter of
course the level in the upper limb is raised one and a quarter
inches. In this way the depth of the seal is increased instead
of diminished; and when #he pressure is withdrawn, the
water naturally falls back toits original depthof seal, which,
in this trap, is slways one inch. 4 g

Patented June 18, 1876,  For further particulars, address
Messrs. Frederick Adee & Co., 275 Pearl strect, New York
city.

Brrvmixouvs Macapaxizarios.—In the Faubourg Pols-
sonniére an experiment new to Paris is being tried in road
making. The road is laid with broken stones and pebbles
and the whole held together with asphalt or bitumen,
asphalt is allowed 1o cool, and the material is subjected 1o &
powerful pressure from a steam roller.




THE CITY OF FLORENCE, ITALY.

Rbdt‘yhlhlyhm.mmlntommmm—
ence, Rivaling Romo In fts art gallories and libraries, it
Bas the ranown heloagiag ot t ﬁ"’.?xi."”
. : and the spirit of 0 cittzens
m":’.w free from princely and ecclesiastical tyran-
ny, and made it the seat of culture, learning, and refinement
'“W‘:‘p:::; horewith views of two of the most celobrated
buildings in Florence. The first is the Palazzo Vecchio,
erected in theyear 1208 for the use of the Gonfaloniere and
Magistrates of the Republic of Florence. For many ages,
t formed the center of the political life of the Floren.
A magnificent staircase leads from the court to
hall where Savonarola convened the citizens in
restore to them their ancient liber-
This hall, now somewhat dilapidated, was used
meeting of the Italian deputies before the removal
seat of government to Rome. The Palazzo Vecchio
contains a large collection of pictures, among which are
numerous portraits of great historical interest; and in
front of tho building, in the open air, are several of tho
finest statues that the Renaissance period produced. Among
them are the David of Michael Angelo (considered by many
to be his masterpiece), the Rape of the Sabines by John of
Bologns, and the Perseus of Benvenuto Cellini.

Our second engraving shows the Cathedral with the Cam-
panile designed by Giotto. The great dome, the largest
in the world, is the creation of Brunclleschi; and Michael
Angelo, when on his way to Rome to undertake the erec-
tion of the basilica of St. Peter, is reported to bave said that
it wus not possible to surpass the great work of Brunelles-
chi. The interior of the Cathedral is at first view disap-
pointing, as the wualls are sombre and colorless. But by de-
grees the simple purity of the proportions and the grand
sweep of the dome impress the spectator; and the richly
jeweled windows, which at first are overlooked on account
of their smallness, soon attract the eye and add to the gen-
erul effect.

The Campanile is the pride of Florence, and concerning
it Mr. Ruskin says: “ The characteristics of power and
beauty occur more or less in different buildings, some in
one and some in another. But all together, and all in their
highest possible relative degrees, they exist, as far as ITknow,
only in one building in the world—the Campanile of Giotto,
at Florence. I remember well how, when a boy, I used to
despise that Campanile, and think it meanly smooth and fin-
ished. ButI have since lived beside it many a day, and
looked upon it from my windows by sunlight and moon-
light, and I shall not soon forget how profound and gloomy
appeared to me the savageness of the Northern Gothic, when
I afterwards stood, for the first time, beneath the front of
Salisbury Cathedral. The contrast is indeed strange, if it
could be quickly felt, between the rising of Salisbury’s gray
walls out of their quiet swarded space, like dark and barren
rocks out of a green lake, with their rude, mouldering, rough-
grained shafts, and triple lights, without tracery or other or-
nament than the martins' nests in the height of them, and
that bright, smooth, sunny
surface of glowing jasper,
those spiral shafts and fairy
traceries, so white, so faint,

' 80 crystalline, that theirslight
shapes are hardly traced in
darkness on the pallor of the
easternsky, that serene height
of mountain alabaster, colored
like 8 morning cloud and
chased like a sea shell.”

The wonderful tower which
bas drawn such commenda-
tions from the most captious,
acute, and sensitive of art
critics, was the work of an
artist whose early life was
passed in the fields, herding
sheep. Cimabue was his pre-
ceptor, having seen a rough
sketchdrawn by the shepherd
boy. It was simply the fizure
of a sheep, scratched upon a
piece of slate; but it showed
such acuteness of observation
and ability to portray expres-
sion that Cimabue took the
young artist into his house
and taught him painting.
Giotto lived to eclipse his
master and to assist ITtalian
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thusinsm whioh his works excited has not been paralleled,
evon in the history of ltalian art; and his influence in the
art world lasted for a century after his death,

Near the Duomo In Florence Is the Baptistery of 8t John,
fn which are two bronzed doors, by Ghibertl, which are mar-
vols of art,  Michael Angelo declared them worthy to be the
gates of Parndise. Not far off is the church of San Loren-
20, with tho Chapel of the Medici, in which are Michael
Angelo’s statues of Day and Night, and of Giuliano and Lo-

THE PALAZZO VECCHIO, FLORENCE.

renzo de Medici. Probably in no city in the world are so
many masterpieces of genius and skill to be found within a
few feet of each other.

Titanium Chloride for Prisms.

In optical experiments and in spectroscopic work, hollow
glass prisms filled with bisulphide of carbon are frequently
employed because of the high refractive power of the bisul-
phide. It possesses, however, several disadvantages, among
which are its odor and its wonderful solvent properties. The
hollow glass prisms employed are nicely ground to the proper
angle and plates of glass cemented thereon. The bisulphide

of carbon attacks the cement, whatever it may be, and in

art to free itself from the
trammels of the Byzantine
style. Many of his works
are now lost; but his skill
and penetrating observation are shown in those which re-
main, and it is easy to account for his influence over the
artists of his time, from Padua to Naples.

There is in St. Peter’s, at Rome, a wonderful mosaic pic-
ture of Christ stilling the waves of the sea, by Giotto; but
it has been 8o much repaired that little of the original now
remains. In Padua he executed a series of paintings, forty-
two in number, illustrating the life of the Virgin Mﬁry. To
his friendship for Dante may be attributed the allegorical

tendency of many of Giotto’s works, The wonder and en-
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most cases soon causes the prism to leak.  This necessitates
the removal of the liquid after using and refilling the prism
each day when it is to bo used. Cannot some other dense
and highly refractive liquid be substitated for it?

1t is our wish to call attention to another liguid of very
high refractive power, slmost equal to bisulphide of carbon,
that may perhaps be substituted for it, as it is free from this
solvent action, at least on somesubstances, Titanium chlor-
ide fumes in the air, sonding off great clouds of white smoke,
and i consequently o disagreonble substance to handle, It

!

has, however, the property of remaining in a bottle or other
vessel, aven when loosely stoppered, for the reason that the
fumes of oxide and 4:,\_\‘('l||lprilll' ecollect about the cork and In
all other crevices, completely closing them.

Pitanium chloride is prepared in a manner totally analo-
gous to that eroployed in the ehlorides of silicon, aluminum,
and some simiiar substances, namely, the action of dry chlo-
rine gas upon a mixture of titanjum oxide and lamp black st a
high temperature. Although a difficult lsborstory experi
ment, it might be produced on a large scale almost as easily
as chloride of aluminum, if the demand for it were suf-

ficient.

.-

Potasslum Xanthogenate as an Antiscptie,

Not long since we recorded the discovery of remarkable
antiseptic and conservative properties in the well k'nuwn bi-
sulphide of carbon. Unfortunately this substance is cxr:?ed-
ingly offensive to smell and taste, poisonous, combmifnble,
and even explosive if mixed with air. I, however, it be
mixed with an alecholic solution of caustic potash, it com-
bines with these substances to form a crystalline substance

| known a8 xanthogenate of potassium. This latter salt is

quite as powerful as the more offensive bisulphide of carbon.

Zaller, in & letter to Professor Hofmann, states that the
antiseptic properties of potassium xanthogenate are certainly
not surpassed by those of any other known substance. Even
human urine was protected from mould and putrefaction for
u long time by the use of n small amount of this substance.
A very small quantity of it has kept plant juices and extracts
for ¢ight months, whether closed or open, no mould or de-
composition taking place, nor is the taste affected, and they
can be taken without injury. At the beginning of October,
Dr. Grote added some of this salt to wine must, and at the
end of three months the must preserved the flavor and sweet-
ness of the fresh juice. Several persons partook of consid-
erable quantities of this preserved drink without suffering
any inconvenience. Dr. Zoller expresses the belief that the
xanthogenate will become naturalized in every household
on account of its cheapness, ease with which it can be used,
non-poisonous qualities, and the small quantity required for
the purpose.

Xanthogenate of potassium may be employed in medicine,
both externally and internally; and to avoid the action of
potassium on the system, the xanthogenate of sodium could
be used for medicinal purposes.

How to Make Printing Plates by Photography.

M. Boivin, who is perseveringly pursuing his labors and
interesting researches, has written a description of a very
facile process to obtain engraved plates capable of being
printed in an ordinary printing or engraving press. Unfor-
tunately it is impossible, so far, to reproduce half tones by
these means; but nevertheless, the process will be valuable
for reproducing linear designs and sketches. When itis de-
sired to produce a block or printing plate in relief, a sheet
of zinc or copper is taken, } or § inch in thickness. After
having grained the surface, it is coated, in a warm condition,
with g light film of wax. To this film you transfer a car-
bon print by ordinary means,
and having developed it, it
is dipped into alum solution,
and dried. Then the plate is
plunged into some solvent of
wax—benzole, for instance—
and in this way those por-
tions of the metal surface not
covered by the image are laid
bare, ready to be etched with
acid; the layers of wax and
carbon in the other parts are
sufficient protection against
any mordant that may be
used. It need scarcely be
said that, when blocks for the
printing press are desired, a
negative cliché must be made
use of; while in that pro-
duced off a plate to be printed
in an engraving press, a pos-
itive image must be em-
ployed. Nevertheless, an or-
dinary negative may also be
employed in the latter case;
only, if this is done after
having produced the carbon
picture, the plate must be
covered with a film of cop-
per by the electrotype pro-
cess, The image may be re-
moved by hypochlorite of
lime and boiling water, and
then the wax with benzole,
and finally acid is employed
to oten. In the latter case the copper constitutes the reserve,
while the bare zine plate is etched by the acid. The suc-
cess of this process of photo-engraving is assured, accord-
ing to M. Boivin, if use is made of very clear negatives, pre-
senting opaque blacks and whites free from fog. Itis in-
disponsable, ulso, that the pigmented tissue has never been
exposed to light previously, M. Boivin finds that the em-
ployment of wax is more facile than that of asphalt dis-
solved in the benzole, recommended by M. Mark] for an an-
alogous process,—&. Lacan, in Photographic News.




The Treatment of Iron for the Prevention of

" , Corrosion.
 Professor Barfl recently discoursed on the above subject
in a lecture delivered before

the Soclety of Arts, London.
He said: ** While experimenting, two or three years ago,
with my friend, Mr. Hugh Smith, on different mothods for
preventing Incrustation and corroding of steam bollers, 1

was led, through the falluro of all the processes employed,
to believe that, ¥ it were possible to convert the surfaces of |
fron plates Into the magnetic or black oxide of iron, in such |
a mannor that the partiolos of black oxide
position of the original particles of iron
perfectly adherent to the fron surface, whic
come peroxidized, and perfeotly coherent
the object would be effected. 1 do not inte
the chemistry of the oxidation of iron to .
would take too much time, and it would ratber tend to con- |
fuse than to enlighten those who are not well up in their |

nd to enter into |

chemistry, and would ruiso questions which would bring on |
prematurely a collision with the views of some of my brother |
chemists: which ocollision, undor suitable circumstances, at |
some fature time hot very remote, [ look forward to|
with considerablo satisfaction, as it will be the means of |
solving many phenomenn which have never yet been ex-
plained. A picce of dry iron, its surface being polished,
may be exposed for any length of time to dry air without
rusting, but it begins to rust at once as soon as the slightest
moisture comes in contact with it.  We have to cansidert
only two oxides of iron: one containing 56 parts by weight j
of the metal to 16 parts of oxygen, and the other containing |
twice 56 parts of fron and three times 16 parts by weight of |
oxygen. We speak of these oxides as the protoxide and
sesquioxide, or as ferrous and ferric oxide.

“ Immediately the protoxide is formed, it being more
moist, it unites with oxygen and becomes gradually con-
verted into the ferric oxide. Now, let us suppose a moist
jron plate to come into contact with oxygen. It is clear
that the protoxide will be first formed, and this rapidly be-
comes converted into the higher oxide. Now, suppose you
take o solation of the salt of the higher oxide and put into it
metallic iron; in time, the air being excluded, this higheri
salt will become converted into a salt of the lower oxide. |
Let us now see how this bears upon the rapid oxidation of |
iron in the presence of moisture. We have seen that when
oxygen comes in contact with moisture the first oxide is
formed and becomes rapidly oxidized into the bigher one.
But this higher oxide is in contact with metallic iron, which
will reduce it to the lower oxide, thus becoming oxidized by
the oxygen which it has taken up from the higher oxide.
You will now seo clearly how it is that iron rusts through-
out its whole substance with such rapidity, for the oxide of
iron serves as a carrier for atmospheric oxygen to the iron
10 almost any depth. There is another oxide of iron, called
the black or magnetic oxide, containing three times 56 parts
by weight of iron and four times 16 parts by weight of oxy-
gen. Some chemists consider this oxide to be a sort of mix-
ture of the two others, and they call it ferroso-ferric oxide;
whether this be the case or not does not matter to us this
evening. But it isa most important point for our consider-
ation, that this oxide undergoes no change whatever in the
presence of moisture and atmospheric oxygen. Nor does
any temperature to which it can be exposed, in any of the
ordinary uses to which iron is applied in the presence of
moisture, either decompose it or produce its further oxida-
tion. In every school where chemistry is taught, in the
most elementary lecture on hydrogen, the pupilsare told that,

" if they pass steam over red-hot filings contained in an iron
tube, they will bo able to collect and burn hydrogen gas at
the opposite end of the tube to where the steam enters. For
a long time it was thought that the particles of black oxide
formed by this decomposition of the steam were pulverulent,
aad could not be made to cobere into a solid mass. The re-
sult of s considerable number of experiments has been to
prove that they can be made not only coherent amongst
themselves but adherent to the body, and that both these
produce a proper formation of this black oxide on the sur-
face of iron plates; for, as I will show you later on, the ox-
idized surface of the iron resists for a long time, and more
c?!ectunlly, the rubbing with ¢mery paper, than does the
simple metallic iron itself, and that there is a very manifest
difference between the ease with which a sharp rasp is able
to cut away the surface of the iron and the difficulty with
which this black oxide is removed from the surface by that
same instrument. The method, which long experience has
taught us is the best for carrying out this process for the
protection of iron articles in common use, is to raise the
temperature of those articles, in a suitable chamber, say to
500° Fah., and then pass the steam from a siitable generator
into this chamber, keeping these articles for five, six, or

seven hours, as the case may be, at that temperature in an
atmosphere of superheated steam. I will presently call your
sttention to the disgram of the furnace and muffle which [ have
employed in all our later experiments, and in which all the
specimens before you, which will be alluded to in this paper,
were prepared.  Differences of temperature are employed
where different objects are to be obtained. If it be wished
to act upon surfaces of polished iron or steel, it Is desirable

Scientific Qmervican,

the reason of this will be very obvious, because only a thin
film of the iron on its surface is transformed into the black
oxide. This 1 will explain more fully to you when I call
your attention to individual specimens. At o temperature
of 1,200" Fab., and under an exposire to superbeated steam
for six or seven hours, the iron surface becomes so changed

that it will stand the action of water for any length of time, ‘

aven If that water bo impregnated with the acid fumes of
the laborstory, Before calling your attention to our failures
and succosses ns they lie before you on the table, I will just

formed in the |allude to a few of the uses to which this process may be, as | for the work of cutting and splitting.
could be rendered | I conslder, successfully applied—to wator mains, also to| since the original forty treos were cut, and I find nearly 300
h does not be- | water-connecting pipes, as well as to the water pipes used | trees have come from the stumps and roots to take thelr
with one another, inside the house, which, in this onse, would lll'b]nlnlll their |I|I\N'; 180 of these are now n--urly or quile ll?xt enough at

Jeaden predecessors.  In this hall of hygiene, these words |

those who have honored me with their attondance this even-
ing. The greatest objection to the use of iron pipes for the

supply of water in houses hitherto has been this: that by |

rusting they caused the first quantities of water dmwn off in 1
the morning to be dirty and turbid; now this will be entirely
prevented if the pipes be first exposed to the treatment
which I have just explained to you—of course gas pipes
could with advantage be similarly acted upon—and as the
surface, when oxidized, is harder than the natural surface of
the iron, the friction of large bodies of water through the
pipes, and the friction necessarily employed in fixing them

[ArriL 14, 1877.

from the former cutting will be as Inrge as they then were,
On another farm in my neighborhood there was grow.
ing, when I moved here in 1848, a double row of looust trees
that had been set out to shade a short lane.  Thers wors
forty trees in two rows, four feet apart, and the troes stood
| from four to eight feet apart in the row, allowing one rod in
width; the ground occupied was one tenth of an sore, When
éthrﬁo trecs were twonty-five years old, they were cut, and
made 400 first.class posts (averaging ten to the tree), and the
| wood and fence stakes made from the limbs more than paid
It is now nine years

the butt for posts, and, from the present rate of growth, I am

jts full extent; it | will, doubtless, sound as sweet music to the ears of many of | satisfled that, in fifteen years from the former cutting,
» .

they can be cntagain and make over 1,000 posts, and at the
same time leave 100 or more trees growing that will be from
four to six inches in diameter,

** Under any possible circumstances, timber must command
high prices in the future, and I believe that those parents who
wish to make an investment for their children, combining
perfect safety with a certainty of profit, cannot do better
than to plant timber; it will require no care after it is started,
and cannot fail to be profitable.”

-

The Uses of Evergreens,

in their places, would be much better resisted than by the
untreated iron itself, I cannot overestimate the advantages |
which the employment of this process must confer on archi- {
tects, who will be by it enabled to employ iron, whether|
wrought or cast, much more largely, not only inthe decora-
tion but in the construction of their buildings. Last sum-
mer I was at a very large house in the country where the
entrance portico, some twenty feet high, was being painted
und decorated, when one of the large plaster ornaments of
the ceiling broke away from its holdings, and would have
fallen to the ground except-that it was caught by a work-
man. This ornament weighed not less than twenty-five
peunds, and if it had fallen from this height upon the work-
men below it must have killed them. The ornament had
been there many years, and was fixed up in the best method
possible, it being supported and secured by iron rods. On
examination I found that these rods were rusted through
completely to the very center. I need not make any com-
ment upon this, since I have been able to introduce you to
iron treated in such a way that it will never rust. Of
course, if the process will answer for architectural orna-
ments, it will answer for statues, o that iron may be used
instead of bronze, which will materially lessen the cost of
casting statues, both in the material and in the expense of
making the moulds. You well know that when a tinned
saucepan is allowed to get dry on the fire and burns, as the
servant calls it, so that it is rendered useless until it is tinned
again. Now, if such a saucepan be treated by the method I
recommend, it may be allowed to get red hot without suffer-
ing injury, for the protection on its surface is produced at a
red heat. We have experimented on some screws, hinges,
locks, keys, bolts, with complete success. It has been sug-
gested to me that the iron nipples used in gaslights would
not corrode, and would, therefore, be more useful, if sub-
mitted to this action of superheated steam. Wherever iron
is used, railings, street gas posts, iron safes for keeping doc-
uments fireproof and thief-proof, the framework of filters,
tanks, cisterns for domestic and other uses, iron employed
in the erection of temporary buildings—which I flatter my-
self, if treated by this process, would become permanent
buildings—all these, and many other applications of iron to
the arts, would immensely gain by being submitted to this
oxidizing action. I think I need hardly take up your time
by enumerating other applications for the preservation of
iron, for it appears to me that they would be commensurate
with most of the uses to which iron is applied, save and ex-
cept those where friction—such as that to which rails and
iron wheels are exposed—would necessarily wear away the
coating, as they wear away the material itself. I am happy
to see a namesake of mine here present this evening, who
will tell you that he is carrying out a process for the manu-
facture of peat into charcoal by the action of superheated
stcam, and that he is enabled, by superheated steam alone,
to raise the temperature of his chambers to o red heat, quite
sufficient to effect his carbonizing process,"
.t —
Planting Trees for Frofit,

A correspondent of the Okio Farmer thinks that trees *‘ can
be grown as easily as corn,” and also, under some circum-
stances, with considerable profit. An acro of soft maple trees
planted in rows 8 feet apart, with the trees two foet in arow,
would prove a remunerative venture, as ten trees, twelve
years old from the seed, will make a cord of wood. The
writer gives some interesting examples as follows:

“One of my neighbors, in the spring of 1850, started a
locust plantation of some acres on rather thin land ; he planted
the seed in hills four feet apart each way. The sced was
prepared by pouring boiling water over it; and after it was
swelled plump, several seeds were dropped in each hill. The
seed came up well, and the plants were oultivated for two or

1o let the temperature remain at 500" Fah. until the opers-
tion is completed.  Articles conted in this way will noi:ur:»
sist the action of continued moisture, such as has prevalled
for the last two months, when exposed out of doors; but
they will resist the actlon of any amount of moisture with
which they may come in contact fn a house or building ; and

|threo years.  As soon as they were large enough for bean
poles, he began to thin them out, and afterwards, again, for
fenco stakes,  In eighteen years he cut them off olean and
!ml(l them for posts, receiving several hundred dollars pec
scre, and payiog off a mortgage on his farm. They are now
growing much faster than before, and in about twelve years

We extract the following from an address recently de-
livered by the Hon. H. W. Lord, at Pontiac, Mich. :

Within the last twenty-five years evergreens have greatly
multiplied, during which time many new varieties have
been introduced ; nurserymen have learned to propagate them
cheaply, and in such manner that they may be transplanted
with certainty, so that they are within the reach of all who

| have grounds on which to plant them, and with taste and

usefulness. Now one cannot travel far through the coun-
try without finding here and there fine displays of them,
adorning and sheltering the homesteads of the farm as well
as the urban and suburban dwellings.

Some ten years ago the writer purchased of a nurseryman
at Detroit 1,000 little white cedars, the arbor eita; the plants
were one year old from the seed, about six inches high, and
cost one and a half cents 15 per thousand. Besides
planting many of them in groups or singly about the house
and grounds, a sufficient number were used to make a hedge
or screen on the westerly and northerly sides of a large gar-
den which had been very much exposed to the sweep of
blasting winds, sometimes to the destruction of nearly all
the early plants that it contained. These cedars, set out some
two or three feet apart, all grew luxuriantly, and they now
form a living wall about twelve feet high, as impervious
to the winds as if built of brick or stone, affording a com-
plete protection to the garden, and more than doubling its
value for the purposes of its use. Delicate plants, that one
blast of cold wind in a May morning would chill and destroy,
now, no matter how bleak the gusty day, seem to nestle in
the warm sunshine, unconscious of harm.

This is a cheaply obtained refuge that one may profit by,
and aninexpensive ornamentation in which one may indulge.
When rough wintry tempests seem to shake the earth, whea
you hear them howl about your window panes, driving De-
cember rains almost through them, when your fires bum
briskly, but do not warm your house: then you may reflect
that, had you a few years before planted your grounds
thickly with a variety of evergreens, in the direction whence
come the prevailing storms, the trees would overtop your
dwelling and afford you a ** hiding place from the wind."”

If, in the place of our fences, all the roadsides, and the di-
viding lines between all fields or divisions of ownership,
were lined with rows of evergreens twenty to fifty feet high,
it is probable that we should hear no more of winter Killed
wheat, or very little. The expense would be small in the
first instance compared with fencing. Ten evergreens to
the rod would be sufficient, and would cost fifteen ceats, and
the labor of planting about as much more. But how about
the cattle? Well, that is a question of considersble magni-
tude. Tt is our opinion that they should never be allowed
to leave the inclosures provided for them about the barns
and sheds,

Tt is not likely that many in this hall will live to see the
day, yet wo believe it is not very far distant, when there will
beno fences in Michigan, except those provided to keep
animals away from the fields, rather than to confine them in
them, Farmers themselves, severely as they feel the weight
of their expenses for fences, are as a rule unaware of the
enormous burden of them, and bow much it costs to perpetu-
nte the incumbrance.  If to the westward and northward of
cach farmer’s farm and cattle yards a belt of evergreens were
planted, they would in ten years form as completea protec-
tion as a stone wall mmﬁh:b.;d be l'm every
way, affording n hiding winds, swoot-
breathed cows, and oxen, and gentle sheep would regard as
n special providence, and for which they would repay their
owners many fold.  Belts of evergreens planted on the ex-
posed sides of orchards afford such a hiding place from the
winds that trees so protected have been observed to bo
fruitful, when others in bleak situations have utterly failed.

When theso truths shall be fully
ther truth that every threo acres will s
in the yard as five acres will in the
begin to inquire if fences cannot b
when they shall realizo how destructive

( tive to crops
the winds go wholly at large, then they will begin
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‘but will extend them along the highways, and make

Wmﬁhof them between all noighboring possessions and
Is It a New Element?

Dr. George A. Kénig, of the University of Pennsylva-

i, recently announced the discovery of what he thought

to be ¢ me If this proves true, America may have

the honor of celebrating her centennial year by the discovery
of a new clement in a peculiarly American mineral. Dr.
Konig states that in analyzing a mineral resembling schor-
lomite, brought from Magnet Cove, Arkansas, by Professor
A. E. Foote, he obtained, in the place of titanic acid, a
white oxide which differed from the former very materially.
Inasmuch as Dr, Konig does not tell us wherein these dif-
ferences consisted, we can scarcely form an opinion on the
probability of this being the oxide of some new metal. The
oxide of titanium is itself white, when pure, and possesses
many remarkable properties, such as existing both in asoluble
and insoluble form, of passing from the former to the latter
condition simply by continued boiling, of passing gradually
into that state by standing, that it is precipitated pure by
ammonia in the presence of sulphurous acid, sulphureted
hydrogen, or other reducing agents. The numerous forms
in which it appears, and its protean changes, would be likely
to deceive a less experienced chemist than Dr. Konig, who
has already discovered one new mineral, a hydrated oxide of
titanium, to which he gave the name of hydrotitanite.

In M. Mendelejell’s remarkable prediction of the discov-
ery of gallium from s mathematical comparison of the atomic
weights of the known elements, he also predicted the dis-
covery of another element to which he gave the name of
eka-silicon, or eka-silicium, having its place between silicon
and titanium. Perhaps Dr. Konig has discovered eka-sili-
cium. i

The new element, which Mendelejeff called eka-silicium,
will be obtained, says he, from its oxide EsO,, or the potas-
sic fluoride EsK;, F,, by means of metallic sodium. The
metal will decompose steam with difficulty, acts feebly on
acids, more easily on alkalies. It will be a difficultly fusible
metal of a dark gray color, which when ignited is converted
into an oxide, EsO., which fuses with difficulty. The speci-
fic gravity of the oxide will be 4-7. Tt will resemble in ex-
ternal appearance, probably also in crystalline form, in pro-
perties and reactions, oxide of titanium, TiO,. As the acid
charicters of the oxides of titanium and tin are feeble, al-
though distinct, the new element will possess the same char-
acters and be a stronger acid than titanic oxide. Tt will bear
the same relation to titanium as zine to calcium, and as ar-
senic to vanadium; so its basic properties will be more feeble
than those of the oxides of titanium and of tin, but stronger
than silica, 810, We may expect it to form a hydrate sol-
uble in acids, the solution being easily decomposed with the
separation of an insoluble metahydrate. It will be more
easily separated from acid solution than TiOs, less easily
from alkaline solution. There is no doubt that it will form
with corresponding salts of silicon, titanium, zirconium, and
tin, isomorphous double fluorides. The potassic fluoride
will be more soluble than the corresponding silicon salt.
The chloride of the new metal will have the composition Es
Cl,, will boil at 212° Fal., or perhaps lower; its vapor den-
sity will be about 10 at 32° Fah. It will form, like silicon
and tin, a series of volatile metallo-organic compounds, which
will distingnish it from the chloride of titanium.

If Dr. Konig has not really discovered this expected
metal, its discovery is not distant, for many of our American
chemists are earnestly engaged in hunting it down, and with
our vast mineral resonrces, and the Russian chemist’s expli-
cit directions of where and how to look for it, we anticipate
speedy success.

Mendelejeff's remarkable prediction of gallinm was the re-
sult of what he calls the periodic law. His tuble, from which
he obtained his results, and the study of which will prob-
ably lead to many other interesting discoveries, having never
before been printed in English, is glven below:
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treatment of argentiferous lead with zine, for the purpose of
extracting the silver and refining the lead, is by no means a
novel process, About 20 years ago a metallurgist named
Parkes took out patents for desilverizing rich leads by means
of zinc, and a manufacturing firm adopted bis process. They
were, however, subsequently obliged to abandon it, in conse-
quence of the difficulty experienced In the separation of the
zine from the concentrated silver, to admit of the cupellation
of the Iatter metal. A German chemist, named Flach,
afterwards took up the subjeet, and by running the alloy of
zine, silver, and lead, along with iron slag, through apecu-
liarly constructed blast furnace, was enabled to freo the con-
centrated silver-lead from zine, He also proposed the use of
this furnace for the removing of trnces of zine from the de-
silverized lead, but this was abandoned in favor of the ordi-
nary improving or calcining pan. The operation with the
blast furnace was found to be very troublesome, and, as the
greater portion of thezine was entirely lost, was by nomeans
economical.

M. Manes, of Messrs. Guillem & Co., Marseilles, who
were the first to work Flach's process, found out and pat-
ented a simple means of treating the alloy and recovering
the zinc by distillation. This is the process now in use, and
known as the Flach-Guillem process, and which is earried on
at the Clyde Leadworksin the following manner: About 18
tons of rich lead, containing generally from 60 to 70 ozs. of
silver per ton, are melted in a large cast iron pot, 1 per cent
by weight of zinc is added, and the whole well stirred for20
minutes. The fires are drawn, and the contents allowed to
settle and cool until the zinc rises to the surface, and forms
a solid ring or crust, containing the silver and other foreign
metals. This alloy is removed to asmall pot at hand, where
part of the lead {a sweated out, and the alloy thoroughly
dried. The large pot, with the lead now partially desilverized,
is again heated up and treated in the same way as before, but
with the addition of only  per cent of zine, which when it
has rizen to the top is removed as before and dried. A third
addition of } per cent of zinc is found necessary to take out
the remainder of the silver, care being taken on the cooling
of this zincing that all the crystals are cleanly skimmed off.
The lead in the large pot is assayed, and found almost always
to contain less than 5 dwts. of silver to the ton of lead; if it
should happen to contain more, it is due to carclessness on
the part of the workmen. The pot is now tapped, and the
lead run down into an improving pan, where it is kept at a
high heat for nearly eight hours, for the purpose of oxidiz-
ing or burning off the small percentage of zinc which is left
in it from the zincing process; after seven or eight hours'
firing in this pan, it should cont:in no trace of zinc. Itis
then tapped and run.into moulds for market lead or for the
manufacture of lead product~. The old improving pans
were made of cast iron, piaced on a bed of sand, with a
groove in the upper sides, which groove was filled with bone
ash, to prevent the action of oxide of lead on theiron. These
pans, from the giving way of the bone ash and the great wear
and tear on the iron from the high heats necessary, were
found to be both troublesome and expensive, being very
often under repair, and seldom lasting more than six or
eight months, They have been superseded by an improving
pan of cast iron, lined with brick inside. This pan, instead
of being placed on a bed of sand as was the case with the
old improving pan, is hung on hrick walls, and is quite open
both below and round the outside. This new pan has been
workingin the patentee’s works, Marseilles, for some years,
and at the Clyde Leadworks for the last eighteen months,
without any breakdown. It burns no more coal, and can
be as economically worked in every way ns the old pans.

The zinc and silver alloy after being dried is melted in o
plumbago crucible, covered on the top, well luted with fire-
clay, connected with a cast iron receiver by means of a
plumbago pipe, and fired up with coke,
over, and is condensed In the iron receiver, After all the
zine has been distilled, the pipe is disconnected, the cover
removed, and the lead and silver left in the crucible is ladled
out into moulds; thence it Is taken to the refinery, where it is
cupelled in the usual way, The block of metallic zing re-
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Lead Desliverizing by tho Zine Process,

Bome few years since the system of destlverizing lead with
zine, invented by Mr. Flach and tested at the smelting
work8 of Messrs, Guillem at Marseilles, was fully deseribed
in the Mining Jowrnal, and an interesting account is now
given by Mr. James E. Stoddart of the manner in which the
process is carrled on by Mr. William Lang, Jr., and Co,,
ut the Clyde Leadworks, Glasgow. He explains that the

covered in the condenser Is romoved, and used over again in | !

the first part of the process,  All the oxide of lead and dross
formed in the Cifferent processes are taken o the reducing
furnace, mixed with the conl dross, and reduced back to the
moetallic state.  The dross from this furnseo sthll contalng
some lead, and s put through the slag honrth—a blast furnnce
fired with coke—the fumes of lead oxide from which ure

conc.ensed In what is known as Johnson's patent coudenser, | thareof

and are all recovered.  The lead from the slag hearth, which
contains a number of impurities, as copper, antimony, iron, or
sulphur, is taken to the improving furnace—a furnace built
in exnctly the same way ns the dezincifying pan. About 20
tons of this lead are heated for a period generally from four
to five days, but the time varies according to the amount of
impurities present. The oxidized impurities as they are
formed float to the surface, and are skimmed off by the
workman, who Is made to keep tho lead perfectly clean, so
as to have o fresh surface always exposed to the action of
the flame.  The dross skimmed off is at firstof a black colm:,
but gradually becomes lighter s the operation goes on, until
it shows nothing but yellow oxide of lead. When this ap-
peatance is noted the pan is tapped into moulds or into the
desilverizing pot, where it is treated with zinc, and the sil-
ver extracted a8 in the manner before described.

By this process the lead can be desilverized and turned out
in the shape of market lead in 30 hours from the time it is
put in process, the loss in working being not more than 1}
per cent.  That all the silver is thoroughly taken out may
be seen from the fact that there is an excess of silver, to the
extent of nearly 2 per cent, over the assays obtained on the
large scale.  An analysis of the market lead gave antimony
0-0015 and silver 0°0004 per cent, a trace of copper, but no
iron or zinc, from which it will be seen thut the lead refined
by the zinc process is almost chemically pure, and to this is
due the finer quality of the products manufactured from it.

An English View of American Manufactures.

It is incumbent upon the manufacturers of the United
Kingdom to show the world at Paris next year that they
have not fallen behind the position they once occupied. The
competition at Philadelphia was not altogether satisfactory
to us.

Tt is true that every nation has an advantage in exhibitions
held within its own area; but the products of the industry
of the. United States surpassed our own oftener than can be
explained by this circumstance. It appeared as if there was
a greater economy of labor habitually practised in the
States, and in conjunction with this there was evidence of
the more constant presence of a presiding mind superintend-
ing every process of industry. The best machine in the
world will fail to give satisfaction if there is not an intelli-
gent human being at hand to watch it, to take care of it, to
detect the smallest failure in its working as soon as it is de-
veloped, and to suggest and supply the means of correcting
any miscarriage of its functions.

A steam engine dropped from heaven in the middle of
Africa might be adored, but could not be put to any use.
The failure of many of our industrial enterprises in foreign
parts can be traced to the difficulty in procuring agents and
assistants that can be taught to use the machines committed
to their care.

Much of the mechanical work shown at Philadelphia was
executed with a fineness that could not have been exceeded
if every man who had any share in its production had origi-
nally conceived it and had been solely interested in its suc-

The zine distils |

cess, There was evidence of personal care and personal
anxiety; every stage must have been watched with intelli-
gence and with zeal. In comparing the results with our own,
we are painfully suspicious that they revealed the application
of more brains than we always have at our command.— Lon-
don T¥mes,
- - e
Platinum Plating.

M. Dodé has patented a plan for giving cast objects acoat-
ing of platinum. The object as cast, or after being enam-
cled, is first washed over with a brush dipped In turpentine;
a mixture of borate of lead and oxide of copper is next ap-
plied, and the casting dried in a drying stove. The next
step is to immerse the object so propared in a composition
of borate of lead, German litharge, platinum in the state of
chloride, ordinary ether, essence of lavender, and anilic ()
acid. Finally, the platinized object is submitted to the ac-
tion of heat.

DECISIONS OF THE COURTS,
Supreme Court of the Unlted States,

PATENT DIILLING AFPARATUS, ~WILLIAM I CAMMNYENR AND SANUEL
LEWIN, AFFELLANTS, 08, JOUN NEWTON, WANIINGTON WETTS, CHARLES
ECCLESTON, AND WILLIAM L, QUIXN,

LAppeal from the Ciroult Court of
District of Now Yark, —(mewm‘hf

Mr. Juatice Clifford delivered the opinlon of the Court, which was to the
offoct that the devico used by defendant wred
of plaintllf, The Court lﬂm{r:!pt l:‘f:l‘;u:rwln-‘.m‘:l‘:u?“ i
lmiu.‘sllonn lm-y be m‘. ""':‘% Before they are patented,

"ubllo employment Is no defence to the om: f vl verted
pr!vmu property of another to the puhu:: u-":'ui"m'u'mh.'«m and w‘l‘tx;h°
uult.'jiun(l:nmwnmntl;nm ki

vale property, it iden, shal
e Without Just compensation, um t t:'c'h:r 7:..«'&’: o 'ol'n I:h-l:
plicable to the Government aa to Individuals, except in cases of extreme
noceaslty In thme of war, and of Imminent and Impend public danger.
% ‘:k;;nl:::t,l'n‘mvl:nu propert ,i and the Governmen mn-a after it Is fssned,
\ « veten than thout
lleanne of the luwn‘(‘u‘r. or M.I‘l‘\; :‘I:leww:umb rividenl v

Important Patent Declslon In Canada,
In K73 the Canadlan Patent ted (hree patents to George T.

gran
Hmith, ono for a process of milling, and two for floar mach
m’t;t!v followlng (s an extract from the Patent Act of w;w?h

RHerIoN W, By tont gran '&l
eessed to be subjee (“1;. ﬂ:: uwlmu"&?-l‘?c‘: ‘:::Q‘:C"l:.d‘nlb Ih:-’ :fl
:'I'I‘llll f'n'.'.f::ﬁ‘ff' u:‘l‘\on'b .{Tﬂmﬁ'm and determine, and the p'zlll
WO yoars from the date thereof,
or sanlgneos, shall, wi h “i:‘

tho patentes, or his that period, have
¢ on fn

Southern

commenced, and . such commencement, con

Cannda the construction or manufacture of the luvmtbummw
vnted, In sneh manner that any person des to s
o o= ose It may obtain lrb

caure It to for atn At some -4
ntabliaiment construc Sabada: and tha uch batent
ohall ba vl 1, s T o Toeivs momib: e

) the patentes, or his or assiguees, for m& m




canses {mported, Into Canada,
O ends and. provided Always, tha

Scieutific g}mrimu.

th the elreumstances of Ita production, made every offort to prevent ita
;'rmhuon. The present publisher, as & mattor of oharity and good taste,

{n case disputes shonld arise ss to whether a patent enﬁuf"'“f.mum
uﬁ'&wmm;«magth.‘;?“mpgmm o

nable to on the constraction
‘m:w w‘“hll: lh::&,o yoars &e:;lnbﬂm
Commissioner time not more than mon
e T
= m‘:;u.m tod ¥ v ng with the above
Act of ISR, ax
Minister of A

in 1878,

culture, of Ottawa, Canada,

{facts, law, and decision fn the above
Barter (the dispatant) alleges the
octuring ﬂ“ﬁ*‘ smlyunm . e

n two

of after twolve months, In terms
of 1872 and 187 Tho case was deemed of
in fts Dearing on Canadlan patents in general,
of pablic {ntereat by the Minister of Agriculture to re-

ot B oo, s R, of o, wor oune o Bt
w u? t&l:tg 2 k‘l;:mmmm of Agrl:glgx:'
(;f‘g?l‘l:é:";o.d %ﬂémmm;
for 8 Soutdressing, Toac N deciaed
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hould have rospected theso desires, Horeafter, books of this class sent
to us will remalin unnoticod.

A Texr Book or Mixeravogy. By Edward 8. Dana. Price
§5. New York city: John Wiley & Sons, 15 Astor
plnco. Dana, wh dartook its pro-

This work originated with Profossor J. D. who un

paration severnl yoars ago, but was compelled to rolinquish the task beoauso

of 11 hoalth. Tho prosent editor has now carried out the plan, and has

produced a vory excollont book. It In prought fully up to tho latest dis-
coverios and investigations ; the modern system of chemloal formulm is
used throughout 3 and the general arrangemoent of the volume could hardly
belmproved. Tho work is especially valuablo as a book of roference for
the lbrary, as ita vatious subjects are conclsely yet fully troatod, while
they are rendered conveniently nccesaiblo through a coplous and valuable
index. For sohools and collogos, probably no better text book relating to
this important subject could be found than this,

Rose Corrone.—<The Dinger and Conard Company, of West Grove,

Chester county, Pa., the great roso vine calturists, have just issued their

annual catalogue for 1877, Tho pamphlet is illustrated, giving names and

cuts of now varfeties, with Instractions as to soll and how to grow and
propagate roses in the best maonner. We have purchased of Messrs. Din-
gor & Conand's Company s variety of plants at diferent times, with Invaria-
blo satisfaction ns to tho result, To persons interested in roses, wo wounld

the 9Sth section of the Patent

oatiCeing il o T R |

The petition as tha o e !

in case b‘eh:iwnld state that his ventions have been |
to furnish the culars, The petition furthermore all od
thlhnmdlhculd ventions had taken place on the 25th day
%&rﬁaﬁ *:Epandw dﬁr&‘ lomv:om of the Minister of Agriculture, at Ot-
tawa, Ont., with their withesses and downmlur{ evidence, After an ex-
Daustive examination of the case, the Deg‘g;{)lnhwr rendered his de-
civion, which is final, in favor of Smith. Depaty Minister, in_giving

his dectsion, reviows at all the points at_issue, carefully 1s ¢

Canada patent laws, and cites from patent decisions both in

-

orelgn
h extracts only a8 seem most interesting
l':c&e decision, b’e states: “Tt is universally admitted in practi
certainly undeniable in principle, that the nndgnn:g‘gbﬁ letters pglnu'nt (o‘l:-
creation of an unjust or monopoly, nor the
et Lrdied it tous favor; but a contract between
= vention being recoguized as a property,
intervensd between society and the proprictor for s
them, it follows that unless very serious rea.
the liberal lnmml;soc o&‘ u‘:c l«llcmldhln‘:: e:;lcm
tentee's rights t to eld as w
;-u d:u-:ed In fact, confided to the guardianship
State and of the Courts. As of #o-
on insafficient grounds, a contract thus en upon,
pablic to and protect inventors in the
timately unm Einmlv and dearly ac-
1ot 10 be looked wpim &4 h}':ngfnm indi t
to the pablic interest, an enemy — gain mad
gen hbhmm:;’knmwﬁl be.' says Aznew, * pro-

{= almost self-evident,’ say=an al
Je of proof, that the
is directly
kindly construction by the courts.'
ment,’ says Armengaux, * which inventive genlus undongoes, is
due to the protection, very insuflicient as yot, which is grante !
overnments to those who are the real promoters of arts and industry.’ ¢ *
erefore the real meaning of the law Is that the patentee must bo ready
elther to farnish tho article himself or to license the right of using, on rea-
sonable terms, to any person désiring tovae it.  But again that desire on
the part of sucha person is not intended by the law to mean a mere
operation or motion of the mind, orof the tongue; butin effect a bona fide
serions and snbstantial proposal, the offer of a fair ba accompanied
with payment.  As long as the patentee has been in a position to hear and
ne?ﬂ to such demand, and has not refused snch a fair bargain proposed
to him, he has hot forfeited his rights, ® * Therefore, George Thomas
Smith's patents, No. 2,357, fora ing machine; No. 2,258, for &
flour-dres=ing machine, and No. 2400, fora of milling, have not
become null and vold under the provisions Section 28th of the Patent

Act of 1872, J. 0O TACHE,
Deputy of the Minister of Agriculture.
DEPARTMEST OF AGRICULTURE, }
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Narvran Pmmosorny vonr Bromsers. With Numerous
Examples, Part I: The Properties of Solid and Fluid
Bodies. By L Todhunter, M.A., F.R.S., St. John's
College, Cambridge, England. Price $1.50. London
and New York: Macmillan & Co.

Mr. Todhunter's renown as a teacher is well known In this country,
where his pumerous works on mathematies nnd moeohanles are highly
valued and extensively used. His lutest work Is the above-mentionod,
snd it Is an admirable textbhook, preparod and edited with the groatest care
and sccurney. The writer evidently possessos in an unusual degroo the
#kill to impart knowledge In clear and unmistakable language, and ho pro-
sents the phienomena and the laws and applications governiog them in o
manner spocially adaptod to the capucities of young students. We com-
mend this book to the notion of boards of edacation, in the bellef that tho
timo is ing when ol tary and selentifio methods of thought
will form part of the sctiool edueation of this country.

Tue Cuesast's Maxvar, A Practionl Treatise on Chemistry.
By Henry A. Mott, Jr., EM., Ph.D, Price £6. New
ork city: 1. Van Nostrand, 28 Murray strect.

This is one of those books for which professional men genemlly keop
aharp watch, and which, when purchused, they do not 1ook up in n case, but
place within ensy reach of the hand on the working desk. Why they do
this §s because they have learned or may learn that the author, for some
sovan yonrs past, has pursued that invaluable habit, the taking of notes,
Beginning while s pupil of some of our most eminont chemists, o Ustonod
sttantively and Jotted down useful hilnts nnd suggestions, Important ref-
erenoos, oto., which he has now utiliged for his own benefit, Continulng
the babit in the practice of his profossion, the memoranda soon sssumed
large proportions s those who knew of thelr oxistenoo, knew also thelr value;
hoir publication, If only for tholr proservation In pormnnent form, wns sug-
gestod, and henoe the largs and handsomely exocuted bhook befors us.
The work Is by no 8 more Wiatian, but bears the marks of closo
and smlduous labor. Every sehome of analysis, for Instanco, has boen
proved Lo be thoroughly right; and ns avery formuala for wyery rosetion
is wiven, this part of the book is of eapecial valun to the student.  Anothor
vary important portion of the volume, to druggists and physiclans, 1s an
olaborats table wherein all drugs In use are named, and thelr usual fmpurs.
Ues dencted, and how the sume may bo detooted. Dr. Mott deals: {n ex-
tenas with qualitative, quantitative, and blowplpe analysos, nasaylng, min-
emlogy, stoleldometry, and spoatfie gravity doterminations, and adds s mis.

W depmrttnont, roplote with the species of Information which,

uy stantly flod, Is sonrcely aver found oollated. The suthor's

#tyle of writing turoughout i plain and direot, tho explanations are luedd,
and altogether the work Is one we can cordially eommend.

Dyxasics on Tugonwrioar, Meonaxics, By J. T. Bot-
ulrmle , M A, ete, New York city: G, P, Putnam &
Co., 182 Fifth avenue,

‘This Is snothor yolume of Patnam's * Elemeontary Relence Berios.” 1t
I8 8 OO simplo troatise, ss o rulo oloarly writtan | bot It rovesls mm'nﬂ:y
10 the writer's mine ax to the proper definition of the tarm * foroe." This
i the grand stumbling block for writers on mochanionl sulfocts, and 1t i

:llﬁ uﬂ’.:mlw & definlte meaning should be attached to s fandamontal s

AX Axavyuin or Revioroos Bee By Visc y
ley. Now York city: D. M, B':"nnrli‘ RN

¥ | s aTe FASTENING.~E. H. Barney, Springfield, Mass.

recommend the inclosure of 10 cents to the above firm for a copy (by mall)
of thelr new manual,

DREAMS OF A FREE TRADE PAnAnISE. —~This i« a gather'ng of humor-
ous skotches and dialogue, with 12 (llustrtions on freo trado. A very
amusing pamphlot. Price 3 cents. Henry C. Balrd & Co., Philadelphia,
Pa.

Inventions Patented in England by Americans,
From February 20 to March 8, 1877, inclusive.
ALLoY.~F. Raymond, Greenyille, 8. C.
BaLe Tie—J. H. Elsworth, Galveston, Texas,
BATH, ¥1C.~C, A. Blessing, Philadelphin, Pa.
Boor SoLE. —S, J. Gordon, Now York olty.
BRAKE AND RUDDER.—J. Hutton, New York city.
BRERCH-LOADING GUN.—F, L. Balloy (of Indianapolls, Ind.), London, Eng.
CAMPAIGNE Brscurr.—C. Morfit (of Baltimore. Md.), London, Eng.
CLEANSING WooL, ET0.—~0. Low, Chelsea, Mass,
CrurcH FERRULE, ET0.~T\. C, Allen, New York city.
DISPLAY CARD, ETC.—H. H. Snow, New Haven, Conn.
HARROW, ETC.—G. W. Martin, Port Hudson, La.
Horst COLLAR.—E, Payne, Chicago, I11.
EXIFE-CLEANING MACIHINE.—L. Guex, Springfield, 11,
ENITTING MACRINERY, ¥1C.~C, H. Landenberger, Philadelphia, Pa.
LIGHTING GAS. —O. K. Trull, New York city.
LOCOMOTIVE EXGINE,.~H. C. Wells, Brooklyn, N. Y.
PRESERVING MEAT, £T0.—J. P. McLean, New York city.
SCREW MACHINERY.—J. A. Kernochan, Pittafield, Mass.

SPINNING MACHINERY .—E. Harrls, Providenoce, B. 1.
TAG, ¥10.—T. P. Marston, New York city.
WasH STAND.—~H. A. Richardson, New York city.
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IMPROVED FOLDING SEAT.

Arthur B. Cogawell, Burlington, Vt.—This seat is so constructed that "
may be folded #o compactly that it will occapy no more space than (he
breadth of the side frames or standards. When the seat is extended for
use, the rear edge is raised snd deawn forward, bringing the pins Into the
long arm of the slot in the standard. The seat then drops, by ita own
welght, into position,

IMPROVED INDICATOR.

Charles C. Curtles and James Curtls, Chicago, Til.—This Is an improved
dial, on which a business man, upon leaving his office, may indicato with
great facility whether he is in or out, or that he s ont and back at a certaln
time, It conxists of a base dial, with the hours and the words “In.*
“Out," “Back at" marked thereon, on which, within the outer dﬂ.‘l;i-
ference, & -veoudl p:nl{l rct‘esml plate or disk is guided, and above the
same one or two index hands for indicating 1y ccessod
hands being returned by a face plate or dnlfk. e e

IMPROVED VAPOR BURNER.

Frederick A Sawyer, Houstin, Tex., assignor to Addison
Baldwin, and Artemas N, Carter, of same ph(eﬁﬂ!:i:::lf;nmmd m;.::
stmetion of a vapor burner, by which the same may be readily lighted or
adjusted to a larger or smaller flame.  An outer sleeve o acket with disk-
shaped flange slides below the outer burner tube for protecting the bumer
against a draft of cold air from below,

IMPROVED BAGGAGE CHECK GUARD.

David Untermeyer, New York city.—With this device no one, not even
the baggage-master, can see the check or kncw what it is after the dupli-
cate check and the key have been delivered to the passenger, until such
passenger presents his check and key. In the outer side of a door Is
formed a slide to receives ticket, upon which is marked the place to which,
and the place from which, the baggage is sent. With this device it would
be useless for a thief to change the direction ticket, and thus chauge the
destination of the trunk, as even then he conld not get the trunk without
the check and key, which the owner of the trunk carries.
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NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED METHOD OF VENTILATING ROOMS.
Gregory C. Quezada, Troy, N. Y.—The object of this invention is to pro-
vide fresh air con inually for theaters, churches, rooms, etc., and also at
the same time to Jower the temperature of the same and supplya certain
degree of moisture. The invention consists of an outer pipe column or
tubular body of suitable non-porous material and of an inner pipe of porous
material, between which a space is formed that is filled with water or other
liquid. The air i dmwn through or forced through the tube by a fan or
otherwise, and supplied to the room at reduced temperature. The appa-
ratus is based on the principle of lowering the temperature by the evapo-
ration of water or other liquid percolating through s porous pipe. Theair
in its passage throngh the porous pipe is thus cooled and furnished to the
TOOmS.

IMPROVED SASH BALANCE.
Jules Honrict, Terre Haute, Ind.—This invention consists of the combi-

Reeent Dmerican and foreign Patents.

NEW MISCELLANEOUS INVENTIONS.

IMPROVED CARD RACK,

Francis Hayek, New York city.—In this card rack any desired number
of cards may be arranged in alphabetical and regular manner, $o as to be
{nstantly found, the rack being of compact shape and admitting the ar-
rangement of twice the number of cards on the same #pace as the card
racks in common use, The card rack has a number of pivoted clamp
pieces that are connected to a slide rod, to bo thrown to ono side or the
other for putting in or taking off cards from the clamps. The cards whoso
names begin with one letter form the face, those with the nextletter of the
alphabet the back, on each clamp pieco, the cards of elther letter belng
readily exposed by throwing the clamping pleces by tho alide pleco to ono
side or the other,

IMPROVED IMPLEMENT FOR LOADING FIREARMS,

COharles W. Hovls, Parker Olty, Pa., nssignor to himself and W, J, Hovis,
of same place.~This Invention {8 a revolving case contalning chambers
suitablo for holding n charge In each one for the gun to bo loaded, working
botween two plates which close tho chambers at the ends, excopt at ono
place, where thero Is o chamber fo recelve the muzzle of the gun to be
loaded, and hole through each plato colnelding with It, so that the load can
be pushed ont of the loader into the gun when the mugzlo of tho Iatter s
In said chamber, and under each chamber is a valve to retaln the Joad till
ready for discharge.

IMPROVED BALE TILE,

James M. Polland, New Orleans, La.—This Invention is an improvement
upon the so-called “ B " tie, for which lettees patent were grnted to same
party on November 25, 1870, In the prosont invention, the lug or projee-
tion, which in the former Invention engages the slotted band, is dispensod
with, nlso the alots {n the free end of the band, and a roller or movable
cam I employed for engaging the band and effecting the **lock."

IMPROVED FLUID MEAT.
Jolin L, Johnston, 8herbrooke, P, Q., Canada.—This & & componnd cons
wisting of lean fosh and albumen, in the form of a dry powder, and the
well known gelatined meat essonce,

IMI'ROVED TYPE MOULD.

Thomas Mason, New York clty, asdgnor o David Wolfo Broce, of same
placo,~This Is n type mould provided with one ar more oppositely disposed
angular projections or shoulders within Its breaks for sovering the Jof from
the type. Xt objoot fa o dlspense with that process of type-formding
known os * breaking off,”

IMPROVED NECK YOKE RING.
Charles Bhnman, Ted Onk, Town.~Thin ring Is so constructed as to allow
the nock yoke to be turned nearly pamlliel with the tomgune.

IMPROVED LANTING JACK.

Chinrles 11, Colling, Lynn, Mass,, asslgnor to himself and Franols Doshon,
of samo place, ~The advantages elalmed for this Inyention are that & whole
boot or shoo ean bo lasted complote withont the ald of knees or other de-
viees for paulling the upper over.  The toa of the hoot or shoo may be

nation, with the upper and lower sashes, of a cord that is connected to the
upper sash, clamped to the Jower sash, and passed over a puiley at the top
of the window casing. For mising the lower sash the upper cord is taken
hold of and pulled till the sash arrives at the required height, where it is
fastened by a suitable sash lock, it being Jowered again by its own weight
on the release of the Jock.

IMPROVED BOX-NAILING MACHINE.

Amos P. Goodhne, Fond Da Lac, Wis.—Thts is an improved machine
for nailing together the parts of round boxes, enabling the boxes to be
nalled quickly and accurately. In using the machine, the bottom of the
box {4 placed upon the center of & plate, and the hoop of the box s placed
upon the flanges aronnd the edge of the said bottom. A crank s then
turned to bring all the slide blocks Inward to rest against the hoop of the
box, and press it against the edge of the said bottom, A shaft fs then
turned until punch holders have reached the lmit of thelr forward move-
mont, and the punches aro then adjusted so that thelr forward cnds may
striko the hoop of the box. The punches are then drawn back, nalla aro.
Insortod into the dics, the die holders are turned down into s horizontal
position, and the punch-driving mechanism is thrown Into gear, which
carries the punches forward and forces the nalls Into the box. Asthe
punches are withdrawn their driving mechanism is thrown out of gear, and
the dio holders rise into a vertical position, so that another set of nails can
be readily placed in their dies.

IMPROVED METHOD OF OPERATING SAWMILL CARRIAGES,
Martin Lally, Eau Claire, Wis—The wheel on tho driving shaft, being
rotated, cansos a chain to draw the carriage in one direction or the other
with n positive motion, The tightening pulleys take up the slack” in the
chaln, so that the carriage answers to every motion of the driving wheal,

IMPROVED SPOOLER.

Bamuol ¥, Cobb, Alberton, Md.—This invention relates pa to
the form or construction of a elotted cam cylinder and the combination of
the same with traversing bars carrying the thread guides and working
horizontally In alots formed In the sides of the arches, or frames, in which
the spool spindles are journaled.  The machine can be so0 chatiged as to
Increaso of decroaso the traverso simply by removing the gear, thereby en-
abling the opemtor to make as oven and regular layers when spooling.
number fonr yarn &x whon spooling number fifteen, presenting all the
while the xpool is being Alled a smooth even surfaco to the thread, con-
sequently the spool must be finkahed o8 commenced, Tn other spooling
machines, the traverso In gencrally worked withont thle provislon, and
ehnuglng them from fine 1o coarse numbers produces an unoven ridgy sor-
fuce, which grows worse as the spool {neroases n sl

NCW AGRICULTURAL INVENTIONS.

IMPROVED BULKY ATTACHMENT FOR PLOWS.
Samuel P. Langeford and Wiley N, Stround, Waxahachie, Tex.—By this

invention a farmer in enablod to apply any kind of plow to the sulky frame,
and thereby do all hix work with the same without hiayving to walk in plow-

Ing, Tho tnyentlon connlsts of & sullcy frame, to which the plow beam I8
righilly applied, the conneoting plocos and tongue belng capable of Adjust:
mont (o tho posdtian of the plow boam on & vertieally sliding cromplece,
which ts ralsed or lowered, so a to olevate or depress the plow, by lever

IMPROVED RECIPROCATING OHURN,

connection with the seat of the sulky,

Twernhard Janson, Bfingham, T,—This invention consists In n chura body
baving s wandle and cover nttnohod thereto, and lod with a socket on A
It Yawor xido, which 1s adapted to recolve s stud or pin o
twso ploce or platform, The churn bare) turns on s and

thrown over, hringlog It into a eonvenlont position to last fhe toe, after
which the Jaek enn be roadlly readjusted to a vertieal poxition. Tt ean be
comveniently used at a high or low bench, and the operator may stand or
nlt at plessure,

IMPROVED TRAVELEIR FOIL JIB-RI0ETS,

Joseph D, Drinker, Montrose, Pa.~This Is an lmproved bar for holding
the Jibaheot in a fore and aft yessol, whent boating to windward, so ns to
dlspense with a man to attend to sald Jib, 1ehifts over the sheel auto-
matically on golng about,

L4

IMPIIOVED CORRYOOMN,

We :mal:'lhkn his opportanity W (nform frablishers and eorrespondenta
that the columns of this journal are net open o the disonssion, roview, or
oriticlam of matters perialning to religious falth ) and that 1t is ontirely

uncione Lo send us lotlors Or books on such subijaots, The volume aboye
namod is the work of & young Eoudish nollamoan, now decossed Tt drnated
krest comment In England st the Ume of W putilestion, snd exused mueh

paln Lo the friends and relatives of Its suthor, wiio, betng bost oonyersant

colves o rooking of tting movemont to the right and left, by making the
recess In the projection of the churn mmﬂsmuﬁﬁ‘-’ :
Androw Camphell, Nebraska Olty, Nob,—This invention ¢

Jumes N, Rundle, San Pranclsco, Onl., assdgnor to himself and David 1.
| Wonween, of same piaoe,~This carryeomb fs so constrooted that it wil
clonn 1ealf of dost and balr while being used, rendering It unnocossary to

Kook It ngainst the tmbors of (he stall or stable,  The frame and the | special comblnations—one for the fingers burs, the latter w
oot plates play upan o bloge,  The movement Is Himited by a keoper, so | edged front toth, and another Mlu:‘ﬂ lhm '
that tie Jar caused by chooking the sald movement may knoek off any dust s

| 804 hatr that may be adlioring to the tooth pluton,

taving dopeniing teoth, cuttars, and cutter guards,
creylng the grain directly back thorefeom,



The Watern Manufochurer, of & tecent date, says:
“Rook Falls, TI1., is the largest manufacturing town of
Mts ago In the West.™ ¢

y - to Manufactarers on

A Havana merchant will accept the agency of first-
class articles. Addross Mercnant, 15 Calle Tejadillo,

Common Sense Chalrs and Rockers. Solid comfort
list to F. A. Sinclair, Mottyille, N. Y. For sale by the
trade.

For Sale.—A valuable Patent. For further informa-
tion, address Kelly & Ludwig, Philadelphia, Pa.

‘Patent Double Eccentric Cornice Brake, manuf'd by
Robtnson & Co., suceessors to Thomas & Rodinson, Clo-
cinnati, 0. Send for cireulars.

Safety Linen Hose for Stores, Factories, Hotels and
Steambosts, at best rates. Greene, Tweed & Co., 18 Park
Place, N. Y.

Painters.—Send for new prices of Metallic Gralning
Tools, for “wiping out.” J.J. Callow, Cleveland, O.

For the best Galvanized Iron Comice Machinery for
all kinds of work, apply to sole owners, Calvin Carr &
Co., Cleveland, O.

For Sale —Combined Panch and Shesrs, and Engine

‘Hyatt & Co.'s Varnishes and Jupans, s to price, color,
purity, and duradility, are cheap by comparison than any
others extant. 246 Grand st., N. Y. Factory, Newark,
N.J. Send for circulsr and descriptive prico list.

Gas lighting by Electricity, applied to poblic and pri-
wate butldings. For the bost system, address A. L. Bo-
\gart, 02 Broadway, N. Y.

Catochism of the Locomotive, @0 pages, 250 engrave
Ings. $2.50. Address M. N. Fornoy, 7 Broadway, N. Y.

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

: TLace Leather, all wizes, cheap, Hooks and
Couplings for flat and round Belts. Sond for cataloguo.
LW, Arny, I8 North 8d St., Philadolphia, Pa.

F. C, Beach & Co,, makers of the Tom Thumb Tole-
graph and other eloctrical machines have removed to 50
Water St., N. Y.

For Best Pressos, Dies, and Fruit Can Tools, Blise &
Willlams, cor. of Plymouth and Jay Sts., Brooklyn, N.Y.

Load Pipe, Shevt Loud, Bar Lead, and Gas Pipe, Send
for prices, Balloy, Farrell & Co., Pittaburgh, P'a.

Hydrmulic Prosses and Jacks, new and second hand.,
Lathes and Machinery for Pollshing and Buffing metals.
M. Lyon, 410 Grand 8t N, Y.

Solld Emery Vulcanite Wheels—The Solid Original
Emery Wheel —other kinds lmitations and Inferior,
Caution.~Our name ls stamped in full oo all our best
Btandard Belting, Packing, and Hose. Buy that only.
The bost ls the choapost, New York Belting and Pack-
Ing Company, 7 and 3 Park Row, ¥ow York,

Bteel Castings from one Ib, to five thousand Ibs, In-
yaluable for strongth and durablility, Ciroulars froo.
Plttaburgh Btool Casting Co., Pittaburgh, Pa,

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

Cotton Belting, lght and heavy, for Polishing and
Oarrying Belta. Greons, Tweod & Co., 18 Park Place, N. Y.

For Solid Wrought lron Beams, ete., see advertise-
mont, Address Unlon lron Mills, Pittaburgh, Pa., for
Hithograph, eto.

Skinner Portable Bogine Improved, 2 12 to 10 1., P,
Skinnor & Wood, Erie, I'a,

Ewmery Grinders, Bmory Wheels, Best and Cheapost,
Awarded Medal and Digloma by Contennial O !l

. | creosote in the soot will corrode or eat Into the boiler

onltiple telegraphy oo p. 167, vol, 89,0, I, 11, will find
on p. 197, vol. 82, directions for making battery carbona,
—G. H. will find something on pollshing woods on p.
215, vol. 30, For Prench polish, sce p. 11, vol. 82—, .
B, will find on p. 21, vol, 35, directions for Malng kottles
with porcelaio.—F. P, K. will find an explanation of the
torm ** nominal horse power ™ on p. 39, vol, 31 -W, F.A.
will find directions for bending timber of all kinds on p,
o, vol. SL—A. M. P, B.N. R, 8 W, F 0,J. DM,
W.H.,C. P.G., R.F. W,,N. K., and others, who aak us
to recommend books on Industrial and sclentific sub-
Jects, should address the booksellors who advertise In
our cotumns, all of whom are trastworthy firms, for cal-
alogues.

(1) W. G. says: A is a movable wheel, mov-
ing arcund and gearing into & wheel of the same sizo.
How many times will A turn on ita axis In golng once
round B! A. Twice, under the conditions stated.

(2) D. M. says: 1. I usean upright § horse
power engine to run my presses.  The bofler s cast iron
with about 10 xmall flues up throogh It Ia this dangor-
ous? A. Your description fx mther Indefinite, and
though we think thal in general the use of cast lron In
boller construction Is objectionable, we do mnot know
that your boller Is especially dangerous. 2. I use raln
water from a flat tin roof, painted. Stove coal is used
in the building, and the soot settling on the roof causes
the water to be dark colored. I have been told that the

and fines where It settles on tho top of thy water. Is
this sot Will the paint on the roof injure the water?
A. In regard to the water you use, wo scarcely think that
{ts action will be Injurious to the boiler. This question
can, however, in the absence of an analysis, be setthed
only by observation, and we advise you to inspect the
boller and connections carefully, at short intervais,

(3) R. E. asks: Can you give me a plain
rule by which I can ascertain the horse power of 44 inch-
es diameter by 10 feet stroke engine, and the percentage
or useful effect of the engine in horse powee spent in
working a 30 inches diameter plunger pump, pamping
water out of & perpendicular shaft throngh an 18 inches
diameter by 288 inches discharge pipe* The receiving
pipe Is 20 inches diameter by 10 feet long, capacity of
engine is 5 strokes per minate with a boller pressure of
75 Ibe. per square Inch, Wehave in use cight 32 inches x
86 feet cylinder bollers. Distance of engine from boilers is
20 feet. A. The oply method by which these facts could
be determined with any degree of accumcy would be by
experiment, From the data sent, we coald not give you
a reliable rule.

4 C. H. R says: I am anxious to get
something that will blow a charch argan. We coald
not use hydranlic motor. Has anything else been in-
vented for the parpose? A There are hot air, gas, and
mmhhm-_mmdwm
might answer yoar purpose.

(5) J. O. nsks: 1. What degree of heat will
steam indicate under a pressure of 1001bs. to the square
Incht A About $38° Fah. 2. How much can the hest
beincreased by superbeating? A. Yoa can increase the
tempersture as much as desired by using proper appa-
ratus,

(6) H. V. asks: I nm building a boat 50
feet long over all, and of 13 feet beam. Iam haviog
two engines built of 7 Inches diamoter and 8§ Inclies
stroke. The boat nto deaw 8 feot of water, and to bo
of good modol, Yintend to putin twin propellors, ouo

Scientific American,
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ball s st the full length of the Jever? A, Tho data In
regand Lo your safety valve are not sufficlent for a com-
plote caleulation; but whon tho ball 1e ot the end of the
Jover, the pressure required to ralse the valve will be
Detwoen 40 and 1) Ibe, per squar (nch,

(11) D. F. H. asks: Could not a steam
boller, that would be safe, be made by placing the besds
on ench end of shell and passing the tnbes through the
eads, to be fastened by nuts on the endst A, Such
bollers are frequently used on ateam vessols, All the
tubes are not secured by nuts, but seversl are made
heavier than the others, and are fastened (o this way.

(12) 8. A. 8. says: Can you give me a re-
cipe for making a bright crimson dye, for the purpose
of dyelog ordinary white musiin? A, Mordant the cloth
with tin salt, and dye In a bot bath of madder extract or
alizarine. There are numerous works on the art of dye-
Ing, ete. Boo our advertising columns for names and
addresses of publishers,

(13) T. O. P. says: I use 1 inch gus pipe
for & heater and supply. Twantto know If & 2 Inch pipe
111 Ita place would be harder on the pump, as the pump
has o 1% Inch planger, and Is mn by eccentrics at 30
revolations per minute. My object {s to heat the water
hotter. A. It will not.

(14) N, H. T. says: 1. I have a horizontal
boller 8 feet long and 20 inchos diameter, with firebox 20
x 0 inehes, The heat and smoke go tothe front into a
smoke box and come back through about 35 one Inch
tubes to the chlmney. Ithas been tosted to 100 Ibe. per

How much steam can | get before It blows off when my l

(29) T. 8. R. says: 1. I am making a lathe
| to run by foot or hand power, What onght 10 be the
! ylen of the band wheel to go by hand, and what the size
of the band wheel 1o go by treadle? A, To go by hand,
| 84 Inches diameter. Togo by foot, 3 Inches. 2. What
| should be the dismeter of the pulley? A Six inches.
|8, Shall Tuse a leather or rope band? A. Use a leather
| belt,

(24) J. P. L. asks: Is there any die in use
| for eutting sorew threads on bolts, ete., 0 constructed
that It may be opened at the end of the cut, and be run
hack without reversing the lathe or dio holder? A. Die
holders such as you require sre made by nearly all the
prominent bolt-catting machine makers.

@5 T. H. B, asks: Why do cast iron
ketties for melting metal erack on the bottom about two
hours after the fire ks started, or 88 8000 84 the metal s
tharoughly melted? A Because the bottoms sre too
thick, Try ketties with thinner bottoma,

(20) E. 8. nsks: What is the best way to
wolder wire cloth to a round fron hoop? Is there not s
prepartion that will cause the solder to adhere readily,
and prevent rust? A, Use killed muristic acid (muriste
of zinc); then add 2 parts of water and s Uitle sal am-
monlae, determining the quantity by experiment.

(27) T. B. asks: What causes the harden-
ing of saws that are gummed out with emery wheels?
A. The spaces between the particles of emery fill np
with steel (or whatever i» being ground on them), crea-
ting a smooth in place of & rough surfsce; and the fric-

tion heat, heating the outer surf: ddenly, and

square Inch. Is it large enough for & vertical & h en-
gine 314 x 5 inches?! A. The boller will probably an-
swer very well. 2. How fast will this engine and boller
runa boat 25 feet long, bailt for the purpose? A, You
may expect & speed of from 5 to 6 miles an hoar In
smooth water, 3 Can I get as much power withthe
same engine and boller fensing In a as 1
can using live steam? A. Yes, and more, other things
being equal.

(15) J. Y. P. says: Please give me your
opinion of the amount of power required in a machine
for pulling pine stumps, and the kind and size of chain
Decessary, when used doublet A, Without knowing
what kind of & machine you have In view, we are mn-
able to give you any information. So faras we know, a

little giant ., or some similar compound, forms
the most t stump extractor that has yet been in-
troduced.,

(16) T. V. D. asks: How can I build s cis-
tern? A. One of the first considerations is the nature
of the soil in which the cistern Is to be built. In some
hard soils, an excavation is sometimes made carefally
to the size required, the bank sprinkled with water, and
then a coat of cement spplied to it, without building &
wall. In most cases, however, {t Is best to construct a
cistern with brick walls, bottom and top. Let the form
be cylindrical, the top arched in the form of = dome,
and the bottom in the form of an inverted dome. If
economy s an object, the walls may be 4 inches thick
for 8 feet diameter or less—larger than this will reqaire
8 inch walls—and all laid in cement. Plaster the inte-
rioe throughont, together with the top of the crown,
with & good coat of cement.  Let the erown be 15 inch-
ew bolow tho surface of the ground, and place a flat stone
on tho bottom, directly under the opening in the top.

(17 Y. A, asks: 1. What material or com-
position, other than lampblack, Is successfully em-

engine on each sbaft, What i of propell
shall T use, and what speed can I expect from the above
dimensions? A. Put In propellers of as large dlameoter
as you can conveniently use. By uslng counterbalanced
cranks or disk wheels, you can obviate all danger of
catching on the center. With a good steaming boller,
you may expect to realizo o speed of at loast 7 or 8
miles an hour,

(M) A. C. asks: Does area of a cylinder
mean the open surface? A, You probably refer to the
volume of & oylinder, which ia the space inclosed by it.
It is improper to speak of the area of a cylinder. You
can, however, speak of tho urea of the base and of tho
convex surface,

(8) F. A. L. asks: How much power do I
require to raise water 00 foot through n 14§ Inch pipe to
my clstern in attie? A, It depends upon how fast you
want to ralso the water. It will bo easy o ralso It by
means of o pumop that a child can work, or you may use
all the power that can be exerted by o home,

9 J. K. N, says: Can yon explain the
cause of the trouble with our clstorn? It was bullt about
18 months ago, s under the hoose, and halds about 1,900
barrels. This winter it has proved to be leaky; and
upon examination, wo found that the coment In places,
upon the sides and bottom, bad puffed up In bllstors of
8 or 4 squaro foot, and some wmallor, leaving a hollow
space beneath of from one to two inches, Of course,

Address Amodoan Twist Drill Co,, Woonsocket, IL 1,
To Clean Boller Tubes—Use National Stee!l Tube
Cloaner, and ng. Chal 5 Co. . N.Y,
Split-Pulloys and Split-Collars of same price, strength
and apposrance as Whole<Pulloys and Whole-Collurs,
Yooum & Son, Drinker st., below W7 North Second st

Qi

A V. E. will find directions for mending
rubber boots on p, 208, vol. 50.—~M. F. will find diree-
tons for making a Danlell battery on p, 890, vol, #2,~J,
T V. ML will find s doseription of tho process of pholo-
lthogeaphy on p, @72, vol. 828, can remove marks
ltooed on the skin with Indlan Ink by following the
Instractions on p. 341, vol. 30.—W. A. H. will find sotne-
thing on the results of the transit of Venus obeerva-
tions on p. 180, vol. 82 —E. will find & recipe for bay
rum on p. 868, val. ¥, §. D, will find directions for
making paste for marking with stencil plates on p, 79,
vol. 6. —J. E, L. will find s recipe for u deplistory on p,
190, vol, 84.—J, K. will find a recipe for aquarium ce-

ment on p. 202, vol, 8K, G, P, will find o article on

the t had eracked and cansed the leak, "I'he walls
of the clstern stand upon the solld roek; bat the bottom |
does not go 1o the rock, but Is plastered upon sand and |
gravel mixed, about 4 feot from the ok, with cement |
about an Inch thiek. There has been more or less water |
in It ever sinco It was bullt, No one horeaboot seemas
to know the esuse of 1L A At certaln sonsons, the water
In the ground Is more plontiful than at othem, and risos
to s higher lovel; If at such tme the water (n the ¢l
tern s dmwn down (o s Jower lovel than that of tho wa-
ter in tho ground, the latter will have the prepondemnce
of pressure, and the upward movement of clatern bot. |
toms Is thereupon a vory patuml resolt. The remedy
conaista fn constructing the bottom of the eletern arch.
Ing—~like an fnverted dome-—comenting the prepared
gravel bottom, and then turning o brle
Iald In eomant, to hold It down,

ployed in the coloring of black mortar joints of brick
faco work? A. Coal dust and English drop black, 2,
What should be the proportion of sand and Nme in such
mortar, and how should I mix the same? A. Propare
your pointing mortar first, and add color to suit, until
the gray bocomes black. 3, Thore Iv a material known
aa point black, Init durable In color? A, We presumo
you refor to the drop black above refurrad to. It Is thoe
Dost In uso for the purpose, and costs about $2 to the
thousand of front brick. Wo cannot say If It Is much
in use,

(18) M. W. D, says: 1, Thavearecipe for tom-
pering millpicks, by rubbing cyanide of potassa over the
steel, heating to cherry red, and dipping In water, After a
little exporimenting, T was able to produce an excellont
tempor, But another timo T falled, T psed great cantion
not to overheat thom; but out of several dozen Thad not
one that would not erumble ke east fron, and looked s
if it were burnt, ALIf the gmin of your steel, after hard.
ening, nppoared coarse or granulated, it must have been
overheated. 2. What will bo best to tetaper them in that
will not destroy the steel? A, Try heating them in mol-
ten load, and uslog the cyanide of potassa as before,

(19) J. W. says: Your answer to G. E. O.'s
question as to revorsing & stationary engine Is not cors
rect, If the vecentrie of an onglno is turned halfway
round, ta rmoverse, the valve will be sot wrong to twice
tho smount of the lap of the walve when the valve has
0o lead, and twlce the lead In addition when it has, The
position of the valve when the engine is on the center
will be wrong by 134 Inches in an engine catting off at 3§
atroke, with a 3 Inch travel to the valve and no lead,
whon set by turnlog the eccentric halfway round, A,
Our correspondent G, B, O, spoke of a valve without
Inp,

(20) T, W, saya: We have o belt for pol-
Iahing spokes, wte,, which doos not glve satisfactlon,
Can you tell us how to constroct a good belt? A, Use
wand or quarta glued to a leather belt,  Sproad the sand
on & board, make the glue well hot, coat the belt with
ghue, lay (1t ghue side downwards on the sand and roll a
heavy pulley on the back of the belt to press it into the

|
kK aroh upon It ‘ e

(21) I A, W, asks: 1, How fost should a

(10) W. H. €. says: 1, I havo an englne of | Iathe run while turning s pleco of | Inoh bur front A,

0 inches stroke and 8 Inches bore, How large s boller
do I want to make It run & small lathe for turning wood |
not overd Inches in diametor? T have a boller 2 feet long,
15 inches in dlameter, and @ thick, How moch steam '
will {t stand with § rods running through the center of |
the boller? A, The boller will probably answer, and
you can carsy 50 Ibe. of steamn. 2. 1 have s safoty valve
16 tneh In diametor, with a lover 4 Inohos long, 144 fnche
o8 from falerum to conter of valvo, and o welght of 11b,

| With & good tool, about 180 rovolutions per minute, .

How fast should it run to turn a ploce of oak wood #
Inches In dlametor? A, As fast as possible.

(22) B. N. says: I wish to heat small arti.
clo of stoel In o lead bath, for the purpose of hardening
them by plunging In water after heating, but [ find
o diMeulty from oxidation that tukes place on the sir
face of the lead, What s the remedy? A, Cover the
lead with powderod eharcoal.

it cools equally suddenly whon the emery wheel leaves
it, and the oater shell of the steel hardens. To remove
it, hack the wheel. This may be done with the corner of
& wornoat file. Then go over the saw very lightly, and
grind off the extreme outer surface which has been hard-
enod, 1t s better to keep the emery wheel hacked and cat
off only a little at a time, and go around the saw several
times in gumming. It will really require no more time
than to do it n the usual way of gumming each tooth
clear down before commencing the next one. This is
an important matter, as hundreds of ssws are rined
for want of thisknowledge. —J. E. E., of Pa

(28) W.C. H. asks: How may copper be
P tly colored or stained black? The coatings
made by vamishes soon wear off, and a process Is de-
sired that will render the color durable. A, There Is no
coating for metals that can convenlontly be applied bet-
ter than that recommended to A. F., on p. 90, vol. 3.
What is the method of silvering glass? A Seep.
35, vol. 35.

(29) S. G.asks: What can I use to color
starch brown, for starching brown linens, cambrics,
prints, cte.?! A. Trya little soluble Bismarck brown,

(30) G. C., of Ballarat, Victoria, Australis,
asks: 1. What do the blind manufacturers in America
use to prevent the blistering of the paint om Inside
blinds* A. Paint fsapt to blister when mixed wih
bolled oil. TUse maw ofl, and let the paint get dryand
hand before exposing it to damp ormin. 2 What
are the logredients used [n the manufactare of green
palut? A. Pacis green is the principal ingredient used
in the greens for painting blinds, The color Is shadeo
by adding black. A b green is {mes made by
mixing black and chrome yellow,

(31) A. A. B. says: Please inform me of the
cause of and remedy for granulated eyelids? A The
trouble Is commonly caused hy s weak and impure state
of the blood. Use sulphur and lron tonies for the blood,
and wash the eyes regularly, theve times a day, with the
following: Pure sulphate of zine 3 gralne, tincture of
oplum 10drops, water 2 ozs.

What is the process of making emery wheels? A,
Thoy are usually made by kneading erude eaoutehoue,
softened by heat, with about half its welght of sulphar,
and the proper quantity of fine emery, and vuleanizing
the material by heat,

Can a person make a patent invention for his own in-
dividual use? A, No.

(82) J. J. says: Please give me a recipe
for making vulcanite, to set artificlal teeth In?* A. The
right to manufacture this material {s secared by patents
It Is wade by kneading eaoutehone with about half (s
wolghtof sulphur and a lttle Indian red. Tt [x vulean-
fzed by heating for 4 hours, under preasure, at a tempor
ature of 310" Fah,

(38) H. G. says: Please give a recipe for
making bar sosp? There is one offered for sale by ped-
dlors, 8 follows: Tuke 5 gullons loy, 5 galloos water, &
Iba, tallow, 1 1b. potash, 2 b, sal soda, 1410, rosin, |
pint salt, 1 pint washing fluld. Lot boil half an hour,
which 4 enongh for 100 1bs, But I eannot wake (¢
work. It does not take up tho grease, and it does not
handen, A, Dissolve the potash and sa) sods In the wa-
ter (balling), and add a fow oss, of canstio Hme, stir and
allow to settie. Pour off the luy thus formed, and bold
this for several hoam with the tallow and rosin. Then re-
mave from the fire and add the salt (Alssolved tn hot wa-
ter),  Stirwell, and alow 1o settle,  Pour off the super
natant Hquid, gather the precipitated flocenlent soap on
 cloth, and steain off the excess of Hquor by pressare.
When dry, this should glve you about 12 1ba. hard sOAp,

B4 L J. nsks: 1. How muny Ibs. of coal
will make o bushol of coke! A, On an average 50 Ihe,
of caonel coal will yledd » bushwl of coke, 2 How
many lba. of coke are there (o & bushel? A, A bushel
of coke welghs about 55 The,

(B35 H, E. N, wiks: What will remove the
staln of white paint, that has become hand and set on

brown skt A, Try good chloroform and ethor, and
then o ltte sonp and waler.

(30) T\ 8. says: 1 wish to make an intense
Vght tn one end of & hall from a single the
of the hall bolng lghted with mdl:xlq:mhnﬂ:d:
wish the light to laat for two or threo hours  How ean |
Increase (ho intensity of gas? A, There s no soures of
brilllant Hinmination which approaches, tn poing of
oeanomy and contrallabllity, the oxyhydrogen or lne
bt Try large argand gos barnors, provided with tall
chimneys and good sllversd roflectars,

- |
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or coll tar? A, Coal tar fe best for coating wood undor
ground or where subject to dampnoss, |

“8) R. 0. G. says: Our western coal has o
| groat deal of sulphur in It, which makes 1t very troubles ‘
| wome to work; and as 1 am a blacksmith, it gives mo |
mueh frouble. Ts thore anything that will remedy the
ovily A, This cannotbo obviated, as the sulphar fn the
fuel exiats in combination with fron as pyrites,

(40) F. 8 asks: Is there anything which
will take #moko stalng from white marbler A, If you
do not suceeed with soap and water, try rubbing with n |

little propared chalk molstoned with benzole.
:

(60) W. B. nsks: How can I color brick-l
work black! A. Use a palnt or varmish made from
Brunswick black, oll, and turpentine. I

MixerALs, £10.—Specimens have been rv-’
ceived from the following correspondents, and
examined, with the result stated:

' B. B. T.—The material contalns niokel, eobalt, arsenic,
and sulphides of these metals. Aftor solution, the ar
senfo may bo separated by sesquioxide of iron. Neu-
tralize and precipitate with lime, dry the precipitate,and
dissolve it In very dilute oll of vitrlol, The fron muy
then be soparated by noutralizing with lime and a littlo
carbonato of Hme (ohalk). Orystallize the nickel soln-
tion, and decompose by roasting.—A. E, F.—No. 8 ap-
pears to contaln gold, but ft would require a quantita-
tive analysis of the ore to determine the amount. We
can give no opinfon as to the probable value of the ore
from the small fragment which you send.—AL E, L.—
No. 1i# galena—salphide of lead. Nos, 2and38 consist

(40) H. C. D. asks: 1. How is a fine var- | prncipally of fron pyrites and marcasite. See p. 7, vol.
nish finish put on wood, to be perfeotly smooth and |3, —C. J. D.—It contalns fron, nickel, cobalt, and ar-
glossy? A. First mb down the surface of the wood | genjo.—A box from Moblie city (no letter with it) con-
with pumice powder. Then glive three good coats of co- | tains guano of good quality.—0, P.—It contains galena
pal vamnish (commonly called furniture varnish), allow- | and fron pyrites, Seo p, 7, vol. 86 —H. C. M.—Tt is an
ing each to dry before applylng the next, Ruob this | sggregation of small crystals of smoky quartz. 1Its oc-
down perfectly smooth with pumice powder and water, | currenoo I not necessarily indicative of the close prox-
and finally give the work a good flowing coat of strained | jmity of any valuable motal. See our advertising col-
varnish, 2. How ix a white finish put on wood to repre- | ymns for addrosses of dealers in scientific books, who
sont marble, that will not serstch? It s naed on cofling, | will send you catalogues on application.—A. R. R.—No.
A. The wood is given several good coats of zine white, | 1 s hornblendo, No, 2 18 galona—sulphido of lead. No.
and then rabbed down with pumicestone. Tt in then | 3appears to be eraboselte—a double sulphide of copper
flowed with a lsoquer of gum aniline, and bakedat s | and fron.  No, 41s clay contalning a inrge percentage of
temperature of abost 500° Fah, & What can Tuse to | carbon, It Is not s natursl formation, No, 51s mica
Al the pores of walnnt bafore vamishing! A, C | schist.—8, M. W.—It In an {ron ocher—clay colored with
oll slze s sometimes used; but the best materinl for | oxide of fron. 1t s used to some extent, mixed with
this parpose in use is & roogh varnish composed of rosin, ; oll, as a paint for outside work and for floors.—M, S, H.
oil, and turpentine. It is known In the trade as seraping | —Jtappeats to contain British gum (dextrin), gum ara-
vamnish. Several coats of it are applied to the wood | bie, shellac, borax, soap, glycerin, and some perfume,
&nd then scraped off with sn Iron or steel scraper and | Shellac may be rendered soluble In ‘water by adding
fine sandpaper, leaving the pores of the wood evenly | borax.—A specimen contalned in small yellow box, with
filled. 1o name on It, appears o be aplece of slag or scoria
from some furnace.~C. J, LIt iy aplece of fumace
| slag.—S. G. McM. It Is sosquloxide of iron.

One half of the re-
{nohos, sl the rest 1 ineh
the bost head and largest
) pipe b usedt With the
Jargest sizo noar o wpring, or elee verva 7 A, The
Iarger pipe shonld bo placed noarost to the spring, ax In
this case Jtx contenta will act s hieail (o foroe the wa:
ter through the smaller plpe, n whieh, on account of the
vologlty, there will bo tho greater friction, 2.
Doos water in & plpe, under pressure, flow with less
friction (n coming down hill than on a level orin being
forced up hillt A, No, The friction depends upon the
velocity without regard to the power. If you remove
the power of gravity, water may be forced up hill ne
oasily s down. & I the friction greater when water is
forced through a plpe than (t would be if it were drawn
throagh the sxme pipe by suction? A, No. It Is forced
through the plpe In eliber case.  Where suction is em-
ployed, the pressure of the atwosphero Is simply ro-
moved from one end, and allowod to exert its full foroe
at the other,

(88) 8. T. asks: What ingredients can be
mixed with aniline rod to turn it black without Injuring
jtsquality? A. Use hydrochloric acld and chlorate of
potassa.  Anfline black may bo made more economical-
1y directly from the aniline ofl (crude) by means of the
above reagents.

(39) M. M.F. asks: Please giveme a re-
cipe for annealing steel very soft?  A. Heat ita cherry
red, and let it cool in lime.

flow of water, ehall

(41) W. D. M. says: When do fishes sleep?
In my aquarium my gold fish and minnows seem al
ways on the slert. A. Such fishes rarcly sleep, unless
in very cold water.

(42) J. L., of Manchester, England, asks:
How are the castings of zinc figures or statues made in
Frunce and Germany! The mode of procedure is, I be-
lieve, casting the zine In brass moulds, with the pattern
engraved inside the mould; hut I cannot arrive at the [
way in which they cast them hollow, for by the appear- | On Home-Made Phil 1 Justr
ance of the metal no sand core Is used, A. The moalds | On the Telephone. By H. H.
are built in pleces, and the sand Is faced all over, for | Also inquiries and answers from the
both the inside and cutside of the statoes, leaving no, L H—-A B-T.A.K—-E. B, Jr—W. W.—A.J. B.
sand or parting marks oo the castings. —G.B-C. AF-NJWHTR

(43) S. asks: 1. What is the greatest per-|
pendicaisr height to which water can be lifted bya |
steam pump? A, From 30 to 32 feet. 2. Which can lift
the hizhest a plston or s rotary eng'ne? A If the two

address of the writer should always be given.

forms of pump are equally tight, there will be no diffes-
ence in favor of either, Yonand lating to ts, or to the patentability

(44) A. E B.says: 1. I wish to construct ©f lnventions, asignments, otc., will not be published
3 foot power Jig saw, The saw biade Is to be stretched | Dere-  All such questions, when initials only are given,
In & frame after the fashlon of the gate saw. A. A man 57 thrown Into tho waste basket, as it would flll half of
can comfortably make about 120 strokes of the treadle 0T Paper to print them all; but we generally take pleas-
with the foot per minute. This will turn yourdriver 190 | 970 In answering briefly by mall, If the writer's address
times per minate. 2. How large 8 driving wheel must £ | 1 Kiven.

Bave to sttain 800 strokes & minate, and of what size  Hundreds of Inquiries analogous to the following are
should the palley be? A. The driver pulley may be from | ®e0t: “ Who sells wmall distilling apparstust Whers
134 10 2 inches in dlameter, and you can make your own | ©an agricultural steam engines bo bought? Who sells
calcalstion for driver. 3 How wthnlmhmy‘w motors? Who sells the best micro-
fiywheel, and will It make suy difference whether [have *copes? Whose is the best work on watchmaking?™ Al |
it on the shaft with a pitman palley or on the same shaft ' #uch personal inquiries are printed, as will be observed, |
34 fhe drive wheel? A It bs better 1o attach & pitman to 15 the column of * Basiness and Perwoual,” which is spe- |
the shaft which carries the driver, b it is more di- | clally set apart for that purpose, subject to the charge |
rect and saves the friction of Intermedistes.—J. E. E., | mentioned at the head of that colamn.  Almost any de-
of Py | sired information can In this way be expeditiously ob- |

45 W. H. D. asks: 1. How can I con- 2

struct & hand pump for the purpose of pumping oxygen | v e =y

3 from & bag nto & eylinder, Lo compress it for a cal- | OFFICIAL.

COMMUNICATIONS RECEIVED,
The Editor of the Scoestorio AMERICAN acknowledges,
with mnch pleasure, the receipt of original papers and
contributions upon the following subjects:
On the Bourdon Pressure Gauge. By A. B. W.
On the Attraction of Atoms. By D. P. B.

ByJ.P.

HINTS TO CORRESPONDENTS.
whose inquiries fail to appear shoald
repeat them.  If not then published, they may conclude
that, for good remsons, the Editor declines them. The

Increases about

chn.mw A.ml:‘:wm entitely unacquainted with | 4

we it will be more satisfactory for you | |

o purchase the pump from & maker of philosophleal NDEX OF |NVENT'ONS

lulnn:cnu. 2 In making oxygen gaa In a cylinder | YOI winan

:; d:;;mlﬁ: Mmm:,m: Am‘:-" and what  Letters Patont of the United States weore

walre

can be made of & bent tabe contalning wrur. 'l. ‘S:'lll;::] Granted fn the Wesk Ending

I8 & Bansen burner? A, It lss gas burner in which the | March 6, 1

gas s ixed with alr before being burved. 4. What s ! aroh 6, 1877,
expanslve capacity of bot alr o the square Inch?

e & e e M neht A AND EACH BEARING THAT DATE,

iy for each 1 Fuh, [Those marked (r) are relssued patents,)

(wz E. P. B, asks: 1. Will the salt in ofl |
rom batts

-"'" -1 u.'.:' Ill':‘::‘l :’ :Mﬂ':;r.ﬂ:::‘:'" Including both the apecifioations and drawings, will be
ke betier .‘“::'" A e sglt may bo ﬂ’lnc’::; furnished from this ofos for one dollar. In ordering,
from the butter Yy agiiating the s sme with # large quan- plonso slate the number and date of the patant desired,
Uiy of water Just bot enough 10 fase 1. On allowing M TemIt t Munn & Co., 57 Park law, Now York eity.

e water 1o wtand for & fow minutes, the fatty ol
rise (0 e surface, b i

A7) J. MeT, unks; Whiat s the substance
called breern, mentioned In s recipe for making eon.
crete? AL Bmall sahes and elndurs, sotetimes naed 1. Annealing esstings, J. K. Robinson
stead of conl for barning bricks, Annealing furnace, J Ives

Is there danger of & balloon frame roiting when filled T [astener, C. Lazarevitoh
1n with concrete, (b Inside of (he studs being cxprosedt 1oI* DAnd tighteaer, J. L. Sheppard...
A. No, y i the enda of the 2% ot soversd Bale tie, cotton, J. L. Shoppard (1)

h‘l'" all - ;::m. prove, N1 Colllos
with mﬁﬁ Best 30 8oty 10 weed, ersde Uators, making. I° M. Haae

UM Barrel, T Hanvey

A complote oopy of any patent In the annexed st

Alr gun, spring, 11 M. Quackentiush
| AL, heating, D, MoAlstor

Alr, molstoning, O. L. Marrill T v

Anlmal substances, oto., prosorying, ¥ % Narey

19,100 |
100 |

1W.0m |

e |
AL AL
o Im
1,19
i 1A%

LA R
(LA ]
(LA I

| Chnir, convertible, French & Tunting......

Barrel onrrior, N, Onk
Narroly, constructing, . J. Granger....,
Nath for tempering stool, A. Kalstrom.
Nod bottom, spring ,J. O, Burch
Bod siat, A Walson...
Boor on dmught, troating, J. Kleln.. .
Mnding books, G, P, B, Hoyt..........
Nird ongos, awning for, 5, P, Burton..
Mowing maohing, T, B, Disston
Bonts, dotaohing, W. M, Bell...
Houts, detaching, J. Carponter. i
Bonts, sliding outriggor for, D. 1 ngtc
Bollor foader, I, L, Trophogon. .o .
Bolt nnd rivet eutter, J. Hollwig
Hone binok kiln, W. iR, Elmenhorst....
Bone black retart, B, B, Quimby
Dook earrlor and holder, B, W. Smith,
Book support, G, 8. Balley
Boot and shoo tip, . K. Cross,
Bosom, over, IL C. Holmoes
Bottle stopper, T. Hipwell
Brooeh Joading fire arm, J. 8, Edge,
Bridge, truss, L, W. Densmore
Broom machine, G. W. Chodrick
Brush and eano outter, O. Piokering. .
Brush, wire, J. ¥, Hasking
Bustle, T. O, Barclay
Button and stud, sloeve, G. Pitts.
Button fastoning, J. C. Toeters. ...
Calondar, 1. Gram. .
Onn top, ¥, O, Wilson,
Car axlo box, 1L O, Fegor..
Car nxlo box, J. A, Pleard.....
Car brake, J. Johnson

Car coupling, J. B. P, Mohan.....
Car sont, J. L. Mitehell
Car stove, R. Halo

e 1 000
voo JRR 0RO
< IS0
v 1000
R CURTIY)

189,181
189,908
159, 1%
vov 183,000

1S

............. T
TN
. 18,115

oo 18007
Lou 188,008
vou 188,070
e IR
.o 188,002
oo 188,177
«0 188,200

oo 188,006
os 188,005
PR LR )
s 18802
o 157007

Car wheel, A. F. Cooper... >
Car wheel, E. Longstreth.. o ISTOE
Card ok, F. Hayok........... . 188061

. 188,155
e LR

Carriage button, A. L. Lenhart..
Caustio soda drums, head for, J. Slmpson.

Chimney top, G. Lemmle. . ......o..... . 188,156
Clover huller, A. Miller.... . 188,004
Coffee pot, It. L. Nelson.. . 168,05
Coffee pot, J. B. Smith. ... .. 188,080
Coffee roaster, G. Flsher .......covenss . 188110
Collar and hame, combined, B, Stroud . 188,081
Combs, open work In, 8. A, Tisdale......c.c.oeunes . 188,034
Conerete undor water, lnying, J. C. Goodridge, Jr. 18,123

Corn planter, H. MoeQuinifr,
Corset, 8. B, Ferrls....

Cotton cleaning, eto., Miles & Robinson...
Cranberry .J. C. Hinch

Culinary steamer, 0. W. Wren
Cultivator teeth, J. R. Colt

Cutter hoad, Washburn & Walker.. 1ss2
Dend bodies, preserving, T. Holmes..... .. 188014

Dermopatlic lnstrument, C. B, Tucker.

Dog collar, N, Elmore .

Door plate, W, Tracy.......coevvuus o

Door sheave, S. H. & B, Y. MOOM0. . ceoveeveeeeeanas 188,170

Dovetall tenon and mortise jolnt, R. B, Cantrell.. 157,00

Drain tilos, laying, C. B. Kline..... Num ARG AR EA SR 188,149
bucket, J. B, Curtls..... . 188,105

Drier und smoke house, R, Sabin, ,.....o.o0 188,074

Dyo from naphthaline, Wolff & Botley P L b

Eurth closet, A, W, Thowpson. ..o,
Engine, hydmulie, A. J. Stott.
Engine shafts, lining, L. H. Hall
Excavating and loading, B. Judy.
Explosive compound, J. Goetz....

S
188,15
LS, SN
Fire telograph signal box, C. H. Pond. LSS50, 188 160

Fire pot and grate, H. L. McAvoy (x)... . Ba0
Fire shovels, making, P, Klefer........ L AL
Frult bag, A. Larkin............ R LS
Frult grinder, H. Kelly...........

Furnace, hot alr. E. Vumoy.. s
Gas and water regulator, Leavitt & Thurston..... 1815
Gate, automatio, M. Miles. ... 188,10

187 e

Harnom, broast collar for, B, Boyden
Harness for horses, plow, A. B, Coleman. ,
Harooss telovniog, T N Just. oo,
Harvestor, C. . Chadbourn......
Hinevestor rool, G. W. MeCallom,
Harvestor truek, D, J. Cashman. ...
Tiay olovating dovioe, (. A Dickson..
Hiny elovator, G. A. Dickson
Mook and olasp, ¥ S
Horso collar, A. Rutherford,

Horse collar, J. N, Schmite. ., R ALY
Horseshoo machine, J. W, Ch P LA L
Hub to nxles, h D, A Job ). A0

Ink oancelling, Van Dor Linden & King. . g
Lron snd steol, refiniog. J, B, Sherman. .........,., IS0
1,8,

Tron, rafining. J. B Shoerman. ............. o

Tron, outting, J. L. & B W. Dackus ST
Kaolin, artinoial, A, TV'Estampos........ .......000 "
Koy for looks, T. Hondrioks. ..., .. o N
Knifo nnd fork polisher, 1*, M. Ogg. ... srenes INTANI
Kuittiog maohine needls, O. ¥, Tripp, e LA

Lamp burner, T Siiver. ... vavrds
Lamp ohimnoey oloanor, O 1" Palmor

« 158,190 |

158,006 |

L

10T
R R B

—

Link for drive obalns, BB Tattlo. ..., 18 20

Link, spring, W. W. Campbell. ..., O T
Ligquid moasure, M, O, Richurds 19,19
Look for car doors, oto, J. ML .. .oooiiiiiiiiiiniin, (L AT

Looomotive arank pins, turning, L. B, Flanders,, 188 o

Locomotive head light, C. T. Ham. ..., o\

Lubriontor, W, A, Clark....ccoooiviinins . LT
Mut for show cards, eto., B. A, Galindo., 198 000
Matteons, J, A, TOrTOY...oviis eeaiee LA

Mont, oto,, preserving, G. W. Soollay. ..
MIOONngs soparator, T, BarkOr. ..o

......................... Waerany

1.0
Organ, ootayo and manual coupler, W, D, Parker, 1,178

Packer for petroleum wells, 1,. Ste
| Paint can, E. Norton.......,..... . .. ' 'ut. ::z
Papor box, F. 8. Moore. ..o eer 1108

| Papor oarpet, T. 8. Scott........ .,
Paris groen duster, J. W. Young.
Pog flont, A. Whittemore..........
Photographilo camera, Jewett of al
Pipo coupling, Pirsson & Oliver. .,

Pipo coupling, T. Welss......... TR
Piston paoking, P. W. Richards 147,950
Planor, iron, G. B. Brettell......,. o 187,000

Y

Pluning C. R. Pat

| Plow, W. 8. Lawrence
Plow, P, G. Miller.....
! Plow, tongucless, W. F. Reeves et al. |
| Pneumatio pump, ete., D. L. Holden, .
" Post and pile driver, W. A. Newton........
| Postago stamp holder, Gladding & Haxhuret,
| Proserving composition, C. G. Am Ende.. ...
Printing press, Kritch & Greenwood ...

Rall jolnt, W. H. H. SCHOle¥.....cooiuiriaiisniinis
Rallroad bumper and drawbar, A . Middleton, Jr.(r) 7851
Rallrond switeh, R. W. Barrett .........cooiiiiinns
Rallroad train telegraph, MoRavey & Schwarte... 16,10
Rallway cross tie, 1. 8. Wilson,

Razor strop case, L. A. Morse 18,17
Refrigerator, C. H. Oley..... 188,17
Rovolving firearm, W. A. H 157,07
Rovolving firearm, D. Moore......
Rock dril] chuck, S. Ingersoll .

{

Sawing machine, F. W. Krogh....
y&:mrpmmllm.A.l)a Beaumont .
Seal bolt for ear doors, W. Burtis,

..........

ignal A
Slate, G. 8. Velex........ccccnvunnn Ve raym vddn R a
Snow plow, J. D. Mann. ;
Splee box, 0. M. Brock............. sevens Ceresinsans

Spinning, traverse motton, J. Garrett ...... v.o..o.o
Spinning ring holder, J. W. Wattles. ..
Spinning top, B. W. Packer..........

Spring scat, F. M. Hubbard..
Steam boller feed water heater, T.
Steam engine bed frame, F. B, Rlce. .. .ooooiiiine
Stove attachment, H. McConnell... A
Stove grate, A. C. Barstow.......c.oouvien
Straightening bars of iron, S. W, Baldwin.
Sulky, trotting, D. G, Hetfeld. ...... .

| Table, W. 8. Shurtefl ... .....cc.oivareness
| Table, troning. R. . McEnttre.

| Table, lroning, O. A. White...
| Tompering stoel, ote.,G. F.

)

Thills, supporting, W. Smith......ooooaiiin
Thimble, W. Durand
Tie oven, ¥, W. Brunnert....... oo secssinionons
Trace buckle, L. D, Hubbard. ...
Trace fastoning, B. ¥, Jonos. ...
Track clearer, M. Poole.......
Tree protector, A. K. Martin. ..
Umbrolla runner, W. B Broek..
Umbrells runver, F. 8. Brown..
Valve for stoam pumps, G. H. Nye
Valve, osciliating, C. WHItImAD.....ooooummiims
Valve, stop, G. W. Bddy.
Veost, bunting, G. C. Henning. .......ooioimannmins
Violin, ehin rest for, B. W, Bridge. ..o
w‘m.lncccbﬂ .°"e ”

R

Whips, rolling, 1. ¥, Woodl
Wind and witer whool, 18 Manloy.
Wind whoel, Howland & Sweotiand

Wind whools, ng, D Bull
Yarn-printing maching, O, W. GIDORL .. oo

DESIGNS PATENTED.

B f b
» WMerriot, Xow York ety
1l Wt

Lmp, fountain, 1. . M, Dookor, ..., .. COANTLOM DA QAR REGELATON. ~

Lamp, stroot, J, Tewin........... ¢ CME A0 (0 DAL - CARPITING ~C W,
Lamp support, T. Boudren (1), .. .. oo 1AM B8 10 AMA - INRNTAND,

Lamps, oloctrio Nghting for, W, LY ) Rritain, Conn.

Lathe gear, J. X. Tunsahill .., . (L

Latho outtar holder, ¥. D, fasslion RO | M U SO .
Lifting Juek, M. Durnell ..... LI 4

Line tastaner, A K Goodrioly. .
Link for ehalns, W D Bwart ... .
Lioks for drive shatos, W. D, Bwart
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BEAN'S FRICTION CLUTCH,
The Best on the Clobe,

Universally adopted by ROLLING M TLLS,
No breakage of Gear or Machinery. None other can

N. F. BURNHAM'S

WATERWHEEL

he mrd turbine,'”
w“"'mw“‘" . Cvor SO0 persora mio bowe welgh the POWER.
sl b d:rﬂlmu‘: &Y":“,,, T and ful} ante open. SAFETY ELEVATORS.
[ - > v e
o morning fo appear in next lanse. N. F. BURNHAD D. FRISBIE & CO., New Haven, Conn
p = PATENT 8C ROI.L AND BAND BAW MACHINES A
T“E DINGEE & GONARD 00’3 s BARNEX NOISTING speciality. CORDESMAN, EGAN & CO,, Cinclnnat, 0.
oy Machinery. |s._GUITERMAN, EXPORT AND COM-
misston Merchant, No. da Lawrence lnnr“ Chen .-h::‘
OTI“- llm & Co. "\° 348 Brosdway, Now York. London. New York ofioe, Guiterman Hrothers,

ROSES

ftable fori diate Bowering,

-ll postpaid. 5 endid nruﬂn.
lobebd for $13 12 for $2; 19 for $3; 20

35 for $3. For 10 cents euh ndditional, one

“1‘ PremiumRose 10 dollar's worth

:!‘;rml od for our NEW GUID TO ROSE
LTURE, and choose from over 300 finest sorts.
We makeo Roses a Great Spttl.ll{. and arv the largest
Rosegroveersin America. Referto 10000 costomeninthe
United States and Canada. THE DINGEE & CONARD
o, Growees, West Grove, Chester Co, Pa

Mm.m DE

mvnvu. AV'D'I'“-
1o Process, !
AN, 129 Milk st Booton. Hu.

ENAME L

ery varietyofturned weod wark

wW E
'"FINEJET BLACK ev
SArts

of machinery,castings tinware and other mnetal

AMERICAM ENK

NONE

AREIL
FAmgs ERED MR, |

& Bonlems, M‘MME-
you saw ki Sl oy fov peiee. Formere
this. Cylinder Saw & Mach. Con vy

BROCK'S PATENT COMBINED
Pom‘rho:ud&u-..dlu for Dining Rooms, R:::;t:l'-

Laborers, Schol
M lunch. Sent by mall forﬁe. 5 tor §1.
Monroeton, Bradford

0.y

YALE LE VERTICAL MILL

hvoehnurn Solt

. PUHCHDTG

Best of nlu-nlhm to introduce Merchandise,

- T8

una—-'

Small Tools of all kinds; also GEAR WHEELS, parts
of HOD';’IS and um;--rhlu of ‘n]l kinds, Castings of
Small La tnes, Stide Resta, ote. Catalogues froe.
UOOD\O“' A WIGHTMAN, 25 Cornbill, Boston, Mass.

ONCRETE DOCKS OF NEW YORK. - With two

Jengravings, showing the Foundations of the Docks
and the method of making the Concrote Blocks, SUP-
FLEMENT No. 23. Price, 10 cents

50

Brosdway.
Vatonts, etc., in any part of

\'l-hlu C-rl-. with name, 100. and stamp
A:'uo-mwo L. C. COR £ OO, Bristol, Cr.

RISDON'S IMPROVED
TURBINE WATER WHEEL

Yiclded at the test of Turbines at Centen-
nial Exposition the best results at all stages
of gate. Send for cirealar to

T. H. RISDON & €O,
M. Holly, N. J.

Manufactarers of l!ll.l. mnmnn.

Rotary I?Fessu re Blower

“IN ALL THINGE, I'I('T PROVERBIALLY IN )‘ll‘ll \\Is)i
THE SUPRENE EXCELLENOE IS SIMPLICITY."—Jax, W

'The 0ld Reliable Heald & Sisco Pump

Carries off the honors at the CENTEN-
NIAL. The award of the Judges is
based on ita “SIMPLICITY, com- !
pactness, and lwr{nﬁon of

WOREMANSHIF. ™ !
N her pralse could be given, but no award what-
[u’eg ':ruu necessary 10 strengthen the confidence of
thousands slready using them. Whenever subjected to
sovere otical tests, they bnn- always proved their
'lﬁf ty over other centrif 1 pumps, and always

as it Is adsolutely lmpossible to devise s pump
which can excel it for sim lld(y tremendous o~
ty. and cheapness. Ca ity of from one
andred gallons to lhl na per min-

;-ﬂn thousand

uu- For Paper Makers, Tanners, Contractors ; fort
uantity of water

wm or for an we where a large
other fluid ‘:WF%' ralsed, the Heald & Siseo Pump
-unds without a rival. More than three hundred paper
makers use them. More than three hundred tanners use
them. They are used in every State of the Union, and in |
nearly every country in the world. Pumps alone. and |
ps and Engines combined, sdlged 0 nnnrly every l
kind of work. on hand and bullt at -m no(
First prexnlums awarded at New
Cincinnat! in 1572, and an awsrd fnr ﬂpu'hl ll-nt n
| the American Institute In 152, Send for lllunrlud
| pamphlet of 78 S-aea with 18 pages of certificates and |

T * BISCO & CO. Baldwiosville, . Y. |

AYS ¢ 1 Rbb«- Hand Printing Stam
0 7 o s HARPER & BRO.. Cleveisnd. 0. |

Warranted superior to ny otc.
WILBRAHAM BROS.
No. 2318 Frankford Avenue, Phlladelphing

Territory of The Perpetnu Iee Cream Froezer for sale.
| Send for circular. B. COOPER, Bl oomluton. 1N

Drop Hunmcn and

PR ;an‘i:m’lv A THR \‘l'l(.Eﬁr..‘

(\m’at. dforqmn. i
tyandquantity ground |
DO superior. B ‘

NEW HAVEN,
CONN.

MMI%EM—E?

ru n Hotel sa2d
..-ntnuuno
i.'u.-l. Home S5, Cucxxuu Ol:..

J UST PUBLISHED.

STEAM ENGINE.—A Practical Treatise on the ,

Bteam Engine, Contalning Plans and Arrangements of |
Deotalls for Fixed Stenm Enginos, with Essays on lho
Principles Involved in Design and Construction.
AnTiun oG, Boginoer. To be published in twolm
wonthly purts, dowmy (to, coplously lustrated with wood
outs and plates. Parts 1, 2 and 3 now ready. Prioe, $1.25
onoh.

STEAM ENGINE,.—A few Notes on tho Portable
Stoam Eagine. With an account of its Construction
and General Adaptation. By Jous Heap, A.LC E,
Mustrations. §vo, paper, §0 centa.

BUILDERS' POCKET -BOOK. Spons'
Architects’ nnd Bullders' Pocket-Book of Useful Memo-
mnda and Prices. London, 1877. 3mo, roan, §1.75;
cloth, §1.50,

HEA'T.—A Practical Treatise on Heat, as Applied
to the Useful Arta, for tho use of Enginecrs, Architeots,
ote. Second edition, By THOMAS BoX. Crown 8vo,
cloth, $5.00.

E. & F. N. SPON, 446 BROOME ST.,

NEW YORK, \

NEW mode of o

Illl I'ruﬂ

in stocks. C umhlulllun ul rn
lLADLEY&( 0 Box i8I, N

 MARGERAN § cn

ELMARCEDANT
“”‘U“NUPEPSOF CRIOR.
BAND Saws,scroLl SAWS
PLANINCG & MATCHINC MACHINES
| 'IHH\H H\l]l JOINTERS 4

rlll

T
B

REEC'S A'A’I‘lc\'l‘ l’lul{ VX'I‘IN(JI lﬂlll’ll
Compound. (Bucher's Systom Improved )

Fatonted wnd \n gonernl use in England, (h'mmn{
Russln, Austrin, Franco, ote. Now mootin with Mroa
08l NUOODSS (hrmmhuu‘ tho United btalos,  Agonta

wantod in ovoery county in the Hlnlv- af Now York, Now
Jeravy and Conpe lh'n( G.J.CIIKELAIR, Sole Aunul
way, N. Y. Bend for cln ulnr,

The Double Excenteie Cornico lIrT
Patented in 1570, AbOr-aaY-
ing Machine. Indispousabile for
Cornlee Makors and Sheot Mot
al Workers, These Machines
are now in use throughout the
U. 8. and Canadas, and give uni.
vorsal satisfaction or Alus.
trated circular, prices, testimo.
nials, address J. M. ROBINSON
& CU., Buccessors to Thomas & |
otidson, Cinetunatl, O

Blake's Patent Stone & Ore Crusher,

NEW PATTERNS, with lmportant fm-
" umlnlu

FIACY
foreign

P
wnd Mixixo
51 i Htnton o
untrios, lur Im-ullnn hard an
britte submtuncos 10 ANY siZk  Send
for viroulgr, Addre

NLake Cousnen Co,,

Now Haven, (¢

P.BLAISDELL & CO.,

Waorcester, Mass,,

Manutssturars of the Blsisdell Patent Upright Dreills
ald vtber frst-clase Machinists Tools

ALE TRON WORLS |

| ton of gold in color, surface, and acid tes's, for mans-.

PUMPS.
AL, PHILA., VIENNA,
TIMORE, BOSTON.

. 7" y
ST AI \1”“
: YRIZER, CENT
”“M;t'l "Nrw v-(ml lml" T amants:
o non
Send for dn‘tﬂl.{ ‘-»“.:“AL“ "“N WORKS CO.,

Pricos Heduced, z‘outh Norwalk, Conn.

Wood-Working Machinery,

"laning, "r‘. ;m:;ln: nn'? ﬁr;{;v};ﬂ
I tol’'s Planers, Richardson's Pal

“v‘n.-'v':'i;""l'nn:::l '\(.u hlm‘-.-, ortising, Moulding, and

Lo-Haw Machines, and Wood-Working Machinery gene-

M"""\'"“'"'lcr{v RUGG & RICHARDSOX
Saliabury Street, Worcester,
(Bhop {unncll,uruplrd vy It BALL & CO.)

Bralnard Mi“in Macnines “u o ‘"

real MAIY Hv!ﬁu from r.!nuv'udn. Bmvn a
}:32:( Scrow M.u'rhmu &e. ke, Address BEAISARD
M. M. CO, 151 Milk 8¢, huwuc Mass.

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

CLAY RETORTS, TILES, FIRE BRICKS, &
§# Terra Cotta Pipes of all sison.

WANTED THE SOLE MAN I’FA(‘TL RE«
for England, of one or two Patent Articles In deman
vy -!r-'m users. Advertisers have good manufacturing
mlu-- and & first-clas connection AMOnE stenm users
England lml the Continent q»! in first Instance
1 Jetterto 3, 8. N care of Mr. G. N EET, Advertising
Offices, wc..mmn 'London, K. C., England.

| A MILL WITH W AlTi‘I( I'IDW;FI'( ’:"ll LET, Blgl“'l' CEN

Park 4 Ridgewood Stations, near orson,
| Yiqjend) i»’i:r‘r'u"mhnu “apply to DAVID BALDWIN,
Midland

Such as Woodworth )

rally.
ass.

—= OU sk WHY
?V\ll s 200) Class 7 13 Oetay
: 4 ERRE  for 0299,  Our saw .
L e Toss than 0300 1o sake as )y $600 Pacs
wid Ureagh Apests, I of whem
waks 100 per et prafit. We bave n

Apis, bt wll pinscr to '—ﬂ
ot Facsory price, and warmsal v y

W send wur Plases everywhare for trad
wnd reraire 5o paymwet salen ey er
frand aatidacteey.  Send for swr Hiwstrsted Clooular, which glves
fall particgizry, aad comialng the mames of over 1500 Bakers, Mov
chants acd Families thet are ssing our Plases in every State of the
Unicn. Plense state wbary yve wew this setice.  Addres,

U. 8. PIANO CO,, 810 Broadway,N. ¥.

AYER & SON' §. MANTAL

For Mmﬂm

."m

HIA.

] Est before mak Tertimng

e "'i:'.fm"f.'um 'lv‘u onsar
lowest, T

wn,

i\:ATgUR PHOTOGRAPHIC APPARA1J‘!‘!=.
est venﬂon. erybody can operate
ed. STUOCESS. plete b chemicals from |

10§35 Enclose stamp for cireulars.
E. SACKMANN & CO., mnelma Avo.,
Brooklyn,

PIONEER IRON WORKS
Nos. 19 to 13 Wi
tam BROOE-
LYN,N.

th’n‘.?\ u\nl:u.?;
Patent Steam
ROAD ROLLER

and TrACTION EX-
GINE. All kinds of

N Y.

WESSELL METAL. A PERFECT IMITA-

other workers In fine

rers of imitation and
| eiton nlf,"{'(‘o..\o ITE. 28 N.Y.

yellow metal. Wessel

Plvtng Machinery.

| WIRE - DRAWING MACHINERY, SAW -MILLS. Mo h:" “u'x;

Phncn.ctc..mndebv ~ Sugar mnm. e
EEAL[I & 50\ . Barre, Mass. Pllntlﬂo S

mud to soliclt orders for our |
Permanent employment

or mmmlnlnn Add.
Vnia: 1.?

SALBSMEN S5t

LO( OMO'I‘!VE ENGINEERI\G —TﬂF

most rmmnl and hest examples of Locomotive Constrac-
tion, with n‘ln urnwinm\ tables of prined, dimen-
slons, geneml elc‘um lr nin the SCIEN.

TIN10 Aumuc.\\ wm‘-m.l- The following

'J bo hml at lhlu Ofice, or nM(-rm thmuxh uny News-

Sent prepatd. Please order by the |
nurnbul here uh‘bn

Express Locomoticez of the London, Chatham and
Dover B. R, Tunk Locomotives. With Specifieations,
Dimensions, Particulars and three Engravings. :‘uwl@ !
ment No. 23, 10 cents.

Locomotives at the Centennial. A series of Elghteen
Outline Ilustrations, showing the Principal Locomotives |
exhibited at the Centennlal, with thelr measures, and o |
table of win"snl dimenslons of each locomotive, Sup-
plnmom 10 cents. |
Mdwin Locomotive.—Large engraving in sectionnl ele-
vuuon. with measures, scale, and table of dimenalons,
Nupplement No, 35. 10 cents,

THE SUCCESS.

The Dollinger Water Wheel, 80
wvorably known, has been pure

ehased and tmproved, and will here-
after be bullt and w0l by me under
the namo THr SUocrss, Not only
s premium, but the first premiom,
was awnrded to this wheel, as now
Impraoved, st the Centennial. Send
for descriptive pamphlet to 8§ M.
SMITH, York, Pa.

Q;O‘a) SCREW.CUTTING FOOT LATHES-
DIV, Foot Drill Fresses. Send for Clreular to

B L SHEFARD, < \ncmmu. o
RBVU]VGI‘ WestEax Gux Wounks, Chic

70[)«#.“!» T kinds, Guns & Rifles y3
S0, Monster 1L Cat. forBet .unlﬁ:

VANDERBURGH, WELLS & CO,,

CHINISTS' Pattorn and Brand Letters, ete.

MA-

Complete

arrow Gmégr Suedsh Locomotive, with one page of | Newspaper Outfits, Engravers' Boxwood, ete,
engravin pmmnuulil. 10 centa. | 18 Duteh Streot, cor, Fulton, New York.
Twmmmn wl; of t. sb(«ﬂ;l«n l{lth llaufl-munl Crowe, Eng.

0 engravin uvp cmcn oon TN u “ mk ln your own town, Terms and 8 outnt

Locamotive Passenger )Vulhlvu4l Raitway, with ()‘ LALLM & OO, r...u.:"r Maine.
'ﬁubln <’-I’ l"lllulllloan Thrco enurnl\lnuu ‘H;pp uumn: \

0, 27, nts. 2 sume nomboer contaline repor +3 5 " ) » » . <y " . 3
of vulunhlo information nlvun boefore the Mostor ' l‘]” U‘“ ERY. — DY \ SAUNDERS,
Mechanios' Assoclation, concerning Locomotives and  Pharmaolst.—A valuable and practie nl “‘--r upon the
Logomotiye improvements. proparation of Perfume Kxtraots. Wi rule for

Vs row Gavge Locomotives, Indlan Stato Rallways, en- | the preparation of the moat pr it and popalar Por.
graving and dimensions, hupplrmnn( No, 53, 10 con fumes now on the warket, direotions for the §

New ,muuuy Locomotioe Orane, by Black, Hawthorne & | ahd compounding of tho Ingredionta, ote. The
Co, Four engravings to scale, ﬂlnu'mlnn-. oto. Supple- | here given embifeo the e
mont No. 34, 10cents. | Parfumes :~Jockuy Club, M

New Road Locomotive, by Marshall Sona & Co. General | Victoria, Ess. Bouguet, Musk
desoription and one engraving, Supplement No. 56,  Yiang Yiang, ‘lnm. Flowers, Wood Vicleds, West Pul
10 cents Tuberose, Pla& mnotis, Rondeletin, New Mown ay

Express Passenger Locomoticoes, Grent Westorn Rallway Hnu{lhmnl Clave ok, Vialet, Mignonette Contalned
With five engravings. and tables of all the principal di- | In ENTIFIC AMEIICAN SUVPLEMENT No. 63,
menstons, Supplement No. 38, 10 centa. Price 10 centa, To bo had at thils Oloe, and of all News.

Locomotive for Burning Petroleum.—Used on Russian | dealers.

I(‘nllwny-q “.I'l.;l nhl»-;.-rll-:lnn and five NMustrations, Sup- S —
e No. 63, Wo
W iteam Trony or (hate.—Usod on Ouda Rallway. Two SHAFTS PULLEYS HANGERS

ongravings, Bupp demont No, 03, 10 conta,

COUPLINGS ETC

In Stock, and for Sale by
WILUIAM SELLERS & CO..
fidindeiphin, and 70 Liborty 81, Now York.
Price Hats and paaphlots on application,

Pond’s Tools

MPORTANT FOR ALL CORPORATIONS AND
MANI"G CONCERNS. - Buerk's Wateh~
mun's 'Time Dotector, capable of necurmtely oon-
wrolling the motion of s watohman or patrolman ot the
1lll‘lm--nl statlons of his beat. Sond for olroular
K. PO, Box 470, Moston, Wass
T'he sudt sgainst Inbnousor «{ Co.,of Now York,
June M, L Proosed g
Won commenoed nun‘nsl Imlm. usor & Co, for so
itrary to the order of the Court Pormons using

Il
wn- deolded In my favor
huve
I

ol infringing on my patent, will be dealt with
pooaraing Lo lnw Engiue Luthos, Planers, Drills, & e,
Bend for Catalogue, DAVID W, OND, Sucosssor (o
BPECIAL MACHINERY, TO0LS, MODELS, AND | LUCIUS W, POND, Woarcester, Mass,
Patotitod Articles mado to order by A, A. FOOL & CO
fu IO Ave, Market St Station, Nowark, N, J l OMEMADE TELESCOPES Dire
tlonx for thelr constraction with engravings show
III f_—ﬂ WROUCHT Ing the proper unn,_m..m of lenees and tubes Iy
Peof. Yas Der Wy Price, Weenda SULENTIFIL
B[As& GIRDLE 5 | ———
Movphine habit eured .
"‘IIH UNION IRON MILLS, Mttaburgh, P, Manu. °P| | |M Wa Puhl Dr CARL \'»';c
fuoturers of lmproved wrought iron Besms snd “” Wa v Ohloage, Il
Girdors (patontod),
I'l Imuriml hnll1wlllnh h I'm- taken place In the prices of HOME ELEGI
ron, and especially in Hoams used (o the construction 0 TELE( d N NT
OfFIRE PROOY BULLDUNGS, (ndsees us 1o call the spe Dattery hul f ln-’lns \(! E : l\ TRUMENT
olal attention of Engineers, Architeots, and Hullders to - cent"§0 "y ' , o ': plete and rellable
the undoubted sdvantages of now erecting Mire Proof esTaph T d "’ “,n. ‘"'" L peivato
Atrictures; and by refervnce Lo puaes K& 5 of our Hook | guaiing free ”| l“l SON “‘“"\ olrguiare
of Soctions - which will be sont on spphiostion to those . A OO, 8 Day 86, N ¥
cobtemplating the erection of tre proof balldis THR
CONT CAN BE ACCURATELY ) B b

\Il ULAY
oost of Insursnce avolded snd the serl I
terruption to business caused by fire: t
slderwtions fally justify any sdditional first cost
bellovod, that were owners fully aware of the -nmll
difference which now exists betweon the use of V\....]
and Iron, that tn many cases the latter would be sdogte
Weshall be ploased to furnish estimates for all the u.uu-
oo plete, ruu -p citic sructure, sothat the
I oost sy At ¢ e ascertalned Address

L] unu.u BROS. & OO, Pittaburgh, I'a

BIG PAY L0 well ur BUBBER PRINTING STAMPS
Torus froo. TAYLON & Co, Clovelsnd, O

LUTCHL
HGTON R ORS.

vyoL» JIN &

dference

W.MA:S

n_Y

5.

\lzldny at home. Agents “wanted. Outd snd
terms free. TRUE & CO. Augusta, Maine.

Lathes, Planers, Shapers, Drills,

Gear & BoltCutters, & ¢.EGOULD, Newark N.J.

rumﬁurmcur?-
n.u'cs & CHEMICALS
wmpﬂe. au«:n No toy: takes pictures

B !Onb.\.\. (2‘ )loamoulh St Jersey City, N.J.

szsooa ytar !n Alcnls Outis ond a
10

free. For terms ad-
drﬁ;.J. Wwo\.}ko 8. Lowis Mo,
== o @YY
855 € $77 b 5 Vickent ¥ A nguiia.
SPARE THE CROTON AND SAYE THE COsT.

Driven or Tube Wells

furnished to large consumenrs of Croton and Ridgewood
Water. WM. D ANDREWS & BRO., 418 Water St N.Y,
who control the patent forGreen'sAmerican DriveaWell

V'NEGAR How made In 10 hours
. tmm Qder, Wine or

Sorghum without using 4 Name paper and ad-

dress F. L SAGE, Springtield
The Toll-Gate! fn'."',n'f.'.f.'“i.'iiffa?:u

to find! Ad-lmn with stamp, L \lllﬂ’ Bufslo. N.Y.

Made by one \nnlh" days. I3 new
u!hh- Samples free. Address,
« M. LININGUTON, Chicago.

BTOOA DAY TO AGENTS. SAMPLES FREE X
page oalalogue. L. FLETCHER, 11 bcy’iL N. Y.

Outft PFree.
Maine

The Promiom 'l‘rlruvvh \.p-nln-.
A ooup l te outsit for learning telegra
Pull -hn oy, Sounder, and lhuen' vtk !ul
aof Instruction, Wire, eto o 500 in ad.
Send for Clrewlars. PARTRIC L .\ CARTER,
3 South &th St Phila, Pa.

TRDOL,

. &
LADIES S el

ANTED MEN 3

PEDDLING. Suary e »d
peid. MUNITOR LANF CO mu;nx

10 thelr own ity or town,
ANFG ro., \\'unhmlm

vise m—
Coscoxnari. Cwa

EXCELLENT COPP
Coastings. Neat, ch
required, Address

ER SOLUTION FOR SMALL IRON
Ll' and s durable Salsh. No batt.
H. WILLIAMS, So. Amboy, \'?

PATENTEES

Or makers of useful and sale.
able articles should send me

samploa. 1 advertise direct to 3000 Agents and Deale
\m. los retalltng for 3 conts or less preferred. DAYV f'»
»COOK, ¥ Madison St., Chicago, Lls,

Send for cirouln

GLASS OILERS~ CODY & RUTHVEN lLmﬂnnut
s WATOHES. :h« Ape -l In nn Anown

~d o dpvate,

hu l.m.ulu.-.nn! L anub (’hhuu

Boult's Patem
;“:;'::0 Motlon
Boulding & o

(o

Myloofu ul.nu
the salld wood
Wit K neatn
and Mapatol,

A At olase
Shaper, ¥
al Bero

stuffe
Simple, Durable and Efcient,
o
'“::ma"s;: Pampbiot sng
Oy
ol .lnd'ml“r;-.;u‘d Stoel O u-umhn
to order, waITanted

the
. L MACHEINER Y
"‘"‘-lk'llll.l'w‘n.co'
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Advertisements.

- >

[nside Page, ench Insertion - « « 75 conts w lne. ' HW.JOHNS

Back Pago, cuch fnsertion ««« SLOOa line,

Bngravings may head adeertiments at the mune rate

per line, by measurement, as the leter pross,  Adver

thstments must de recdleed ot publication ofiee ax early

as Friday morning to qwtar in next ise,

aoml st.

anlwny. ) ow \'ork

nq“ﬂm § u§ oou nml ;lwvn, ote,
ON,

. ASBESTOS ROOFING,This artlole Is now woll kn

CUARDIOLA'S
COFFEE & SUGAR MACHINERY

- YOFING. THEIE IS XO OTHER RELIABLE PORTABLE ROOFING
Coﬂ'eo. Malt. Corn, Cocon, and (.'rnllld 3.“:,,\':, ):"l:.;‘: ;.-l"n'potnnhl‘!llll oll paints, ete., whioh are sold ns Roofings under vmlnun nnmon and warrnntod by
Coffeo Hulling an {Frosnonsible vendors to e more duriblo thn the standurd articles, 8ro d soureo of constant Annoyance und ex-
l'('ll"(‘ whll(- n rcliulnh- Hooflng from reputable manufaoturers cnn bo purchased at about the samo prico.
ASBESTOS PAINTH ~Thoso alnts are u\fu-\:\r) |rn-qp<;<l p-;n;(}yl st l‘ lllu- T o ! h
v V] murket in purity ri\'hnm« and pormanency of color, beauty of finlsh, nnd durn ¥, hey are prepared rendy
o ‘“?(‘ LA Il?‘l"l(‘}l; e f‘:\z(‘i"“:\"': for ‘kl:'l\ lm!uh ln’tm-lvo num-nt whndoes, nulex {,

ilmx Machine.

Pollshing Muchinoes,
Machine. Hellx Sugar Evaporator,
Moss

Stroot, l‘lll’ll- MUNOZ &
Street, Now York, aro Mr. (mnr\nnln‘n Am‘nt.-. and thoy

Coffee=Washing

W Roofing. T is furnishod Iu mlln rondy for nailing to the roof, welghs only about @) Ibs. to 100 square
Rt ROOK Aabestos. Conting i
| faoe, 1t 18 adapted for stoop nnd flot roofs in all elimutos, costs only ubout hnlf as muok as Tin, and can be read-

foof, Ani when finlsho Cwith the KO-

lind by any onoe.
‘ iy anp Il; ) not b{gd

poas a superior body, and aro mora oo unomical than nn&
1

will give N‘Omm attention to all orders for any of the n\rhmnl lquld chemionl .pulul- whioh contaln water, al

above machines,

y Best Tempered Cast Steel.
Retail Price, © Cents per Ib,
WARRANTED. 5" Send for Circular.
Fisher & horrin. ’l‘ronlon. N.J.

P.\TE.\TJF—GR SALE—A NEW AND

LE l‘ATF.\'I‘ IEASTEAM TRAP.
TR Address 'l‘. MERKENBECK,
South Ilmokl)n. N. Y.

TEER S BHS

AND MOST ECONOMICAL

Boiler Feeder

FRIEDMANN‘S INJECTOR,

MANUFACTURED BY

NATHAN & DREYFUS, New York.
108 Liberty St.

Send for Clrenlar.

Incombustible Mineral Wool

The best and cheapest nsulator of hml or cold, Send |
for circulars, X\ l&nw)wnv New } LORRS.

ALEXANDER D
. 0. Box 451 Agent for the Paténtee.

[ESTABLISHED 1846.]

Munn & Co’.s Patent Offices.

The Oldest Agency for oliciting Patents in the
United States.

THIRTY YEBARS' BXPERIENCE.
MORE PATENTS havo been secured through this

sgeney, at home and abroad, than through any otherin
the world.

They employ as thelr assdstants 5 corps of the most ex-
perienced men a8 examiners, speciication writers, and
drsughtamen, that can be found, many of whom have
been selected from the ranks of the Patent Office.

SIXTY THOUSAND ioventors bave avalled them-
selves of Munn & Co.'s services in examining their in-
veations and procuring thelr patents.

MUNN & CO., In connection with the publieation of
the SCIENTIFIC AMERICAN, continue to examine in-
ventions, confer with iaventors, prepare drawings, spe-
cifications, and assignments, attend to filing sppliestions
in the Patent Ofice, paying the Government feos, and
walch each case, stop by stop, while pending beforethe
examiner. This ls done through thelr oranch offios, cor-
ner F and Tth Sta, Washington. They also prepare and
file envests, procure design patents, trade marks, and re-
isaues, sttend Lo rejected cases (prepared by the Inventor
or other sttorneys) procure copyrights, sttend 1o inter-
ferences, give written opindons on matters of Infringe-
ment, furnish coples of patents, and, in fact, attend to
every branch of petent business, both in this and in for.
eign countries.

A svectal potice Is made In the SCIENTIFIC AMER.
ICAN of all inventions patented througn this agency,
with the nume and residence of the patentes. Patents
&re often sold, In part or whols, to persons attracted to
the Inventicn by soch notloe.

Pstents obtalned in Canada, England, Frence, Belgium,
Germany, Rusds, Prassia, Spain, Portogal, the British
Colonies, and all other countries where patents mre
granted, st prices greatly reduced from former rates.
fond for pamphiet pertatuing specislly o forelgn pat-
ents, which states the cost, time granted, and the re-
quirements for each country

Coples of Patents,

Persons desiring any patent tesued from 156% Lo Novem-
ber 36, 157, can be supplied with ofclal coples ot rea.
sonsble cost, the price depending upon the extont of
drawings snd length of spocifications

Any patent tasned sinoe November 27, 187, st which
time the Patent Ofice commencod printing the drawings

and speedficntions, may e had Uy remitting Lo this of .- |

Boe 1.

A copy of the dalms of sny patent lssued snce 165
will be furnished for §1

When ordering coples. plesso L remit 1or the same as
Shove, sod stats nume of patentes, title of Invention,
and dete of patent

A pumphlet, cootalning full Alrections for attaining
United Staten patents, sant free. A hands nely
bound Mefarence Book, gt edges, containa 1) pagee
And many sngravings and tables Luportant o evs ry pat.
entes and medhanie, and bs & useful handbook of refer
oo for everyLody. Price 5 cants, malled froe.

Addross
MUNN & 00,
Pulilishors SCIENTIVI( AMERICAN,
47 Park Row, X, Y,

BRARCH OFFICE-Curnar of ¥ and Tth Btroota,

Washington, D. C,

BESTOS RUOF PAINT,
ulhvrnmh fron<work, fenoces, ontbulldings, ote,

nse—proved nnpmlur to nllothers InU. 8
indestructible,

ASBESTOS CEMENT FELTING (In barrels), ASBESTOS

| BESTOS LINKED HAIR FELT. Wo gnarantee those ir
and Steam Plpos, lAil‘ﬂll\l\H\‘l‘l\ll(l other Bollers, ete, to
\\llb\'l‘()“ HTRAM PA
Wil save ton timos llllmull in l\l:u one item of repacking,
4 D, 1 Round, nll slze
Looty ltlm’l‘:‘)':t‘ H'I‘H lI'I(()nl' PAINT for wood-work.
lvqu roofs, oto,

y Al

applied by any one,

Able for lh(\ tasfoful llucurullun of all oln«m of

COKING.~Made from pure long-fibre ASBESTOS

ABNESTOS BOARDS, PAPER, THREAD, CLOTH, SHEATHING, AND LINING
thise materials are prepared for use in neat and compact form, are suitable for all climates, and can be casily
Liberal inducements to General Merchanta, .

Scientific American,

.———————#—_——_‘f—'———-—
| g~ Before purchasing Paints or Roofing, send for Samples,and Reduced Price-List of| "T"EL 1. "T" A

E s T 0”’"5“7

( ‘ ' ‘ J \ s
IA v

The Contennial Prize Medal (Highest Award) and Diploma of Merit were
Awarded for these Materials.

RIALS

ywhi inall parts of the country as the only reliable stand

prosents o handsome white or lght-gray sur.

celyod by worthloss muatorinls which nro reprosontod by unsern ml(mn artios ns nnulnt- AS-
i ! YG TN IUETES MARKET, The | Bol

others, two conts belng fully l-qnnl to three of any

ull, soup, ote.  Send for gamplos.

S1'his I o bettor nrtielo thin has over beforo been offored for this purpose. It con-

(,“n. m, tar or ehoap olly, and forms the handsomest and most durable presoryative conting In un- for tin and
It 1% furnished ready for use in paoknges of all slzes, .

ASBESTOS STEAM-PIPE AND lml SR COVERINGS, —The most durable and effective non-conductors in | Is the Standard of Excellence at home and sbrond.

. Govornment tests—u perfoct Insulator for hair felts, rendering them

LINING FELT gln rolls 6 to 42 inohes wide). AS-
CTING COVERINGS for Hot-Alr

nproved NON-CONDU
be the best and v)mn&m‘l In use,

Self-Lubricating ; Indestructible.
besldes requiring less ofl than any other packing In use.

ASBESTOS CEMEN'T for repuiring neld und gus retorts,
ELTS, ote.

alers, and Large Consumers.

SEND FOR SAMPLIS, ILLUSTRATED PAMPHLETS, LIST OF REFERENCES, PRICE LISTS, ETC.

H. W. JOHNS

MANUFACTURING COMPANY,

| S? MAIDEN LANE, NEW YORK.
Alnn fnr walo by I"II"‘.ADKIJ‘II'IA IHU\!\(‘II 406 _Arch St.; DOWNIE, TRAINER & CO., Boston; 8. W.
AD &

CO., Columbus, O0.; I.
L()LE\IA.\ & URO 'Now Orleans; TIX U\I[’\O\

E# CAUTION.—~

KIRKWOOD, Chicago; M. M. BUCK & CO., St. Louis; H. D.
UPSON, San Francisco.

The publlc are cautioned apainst purchasing or using any materials for the above or similar pur-

poucs, purparting to contain ASBESTOS, unless they bear our name and dates of patents.

When writing, plcu-c state yon gaw this advertis

for general structural purposes.
cmunt in the SCIENTIFIC AMERICAN.

und second to no others In the

ulldings, I‘bl‘)?mn-
of the PATENT

[ArriL 14, 1877.

ITE CO.,
STROUDSBURG, PA.

EMERY WHEELS AND ORINDERS.
GEO. PLACE, 121 Chiumbers §t., New York Agent.

$5 10 $20 B Thin s o

EAGLE FOOT LATHES,

With Scroll and Clreular ﬂsw Atud:
ments, Slide Rest, Tools, &c.; also Small
Engine Lathes, Metal Hand f'lunon &e.
Nentest designs, superior finish. Low
“rices, Our now Catalogue deseribes
these and eur l.ool nmary for the

. Aml(cnrorA l lt.
L, (,llA ‘f
- | w0 &. 97 Liberty St. Now Y.
¥ showi heat of
Krometers. Ovens, Hot Hlast Pipes,

ﬂum Super-Heated Steam, Of] =til C.
HENRY W. BULKLEY b‘-gln w.n'.:!:num.

ro.mny New York.

A.S. CAMERON'S
“SPECIAL” Steam Pump

REDUCED PRICE LIST,
PRICE. {Steam Cyl.[Pump Cyl.| Btroke.

$ iﬁ 14 in. : l’n. 4
: i i

Number.

4 'i:

[Py AN E N Gy
Bsoy

| W guarantee these paints to be the best in the world
|
|

]\I ACHINERY (\F I)ll’ROYhD STYLES EOR
making SHINGLES, HEADING and STAVES
also GUAGE L. \ll’lll-.all;or ;PURRll\l(' Hl,l\\qDlwll’:g ';«;1‘0
srs of Law’s Pat. Shingle and Heading Sa Mo~
:3;'::5»" Aadress " TREVOR & COw Lockport, N. Y.

JOS. G. ROGERS & CO., M &DISO\I Ir\un.,
nment ol thelr Tannate of Soda
ﬁ?;{’x.'r"u'l‘?f{'x%cﬁﬁi VENTIVE In all important towns
in tho United States, to be sold ox commission. Applica-
tiona solicited. Send for book on Boiler Incrustation.

TENONING MACHINES FOR SALE
FOUT o S.C. HILLS, 78 Chambers St., New York.

‘ _ The HOADLEY
PORTABLE STEAM ENGINE.

WITH AUTOMATICAL. CUT-OFF REGULATOR
AND B ALANCED VALVE.

THE BEST. MOST ECONOMICAL ENGINE MADE

END FOR C/IRCULAR,

TheJG HOADLEY CO. LAWRENCE, MASS.

STATE WHERE YOU SAW THIS

NON-COMBUSTIBLE STEAM BOILER AND PIPE

COVERING

| WITH “AIR SPACEY lmrnovnmm\"r.
[ mvo« 10to 20 pér cenL CHALMERS SPENCE CO.
Foot E.fth St. N. Y.: m.n 2d St.. St. Lonls,iio.
NOYE'S

M||.|. FURNISHING WORKS

mthehrgesﬂn the United States. They make Burr
Millstones, Portable Mills, Smut Machines, Packers, Mill
Picks, Water Wheels, Puxlevn and Gearing, specially
adapted to fiour mills. Sen r Catalogue.

J.T. .\Ol E & SON, Buﬂnlo. = &

a’l:r- hv-u--u‘-hh.‘ Cespransal, lla-ln‘&(/ rmkang,

vorr PPinting, ==z
s. l"r-luzmﬁh,hk{;n"bpu ote. Large

o wises for large work. -f;d,oa-ar!lhu
p st guod pactize f
TH LSlm 2ave fon and meoey
P BOYSTRIEEE
wo for nuhru.

-
make money by uﬁz ia n:.dl‘loh.
1o Min, K}ZLSEY -lt ©0. Meriden, Co

Niagara
_.5.. Steam Pump Works.
\ ESTABLISHED 1826,

: CHARLES B. HARDICK,
. No.23 Adams Street,
BROOKLYN, N. X,

) 1
1
1 b 1
B ke
Illustrated Catalogue sent free, 0n o llmuon totho
Inventor and Sole Manufacturer in tho tatos,
A. S. CAMERON,
Works, Foot of East 234 St.
NEW YORK CITY,

ESTABLISHED 184,

JOSEPH C. TODD

(Forme:lyo!'l‘odd&mm .Eﬁcmnnna%.
ST. nx, Hemp, Jute, l{'
A A

w cations and
d for descriptive

PATENT

OLD ROLLED
SHAFTING.

Tho fact that this shafcl

atr«nsith 0 Aner fAnlsh, and truer to gauge, than any
otherin use, renders it undoubtodly the most economical
Wo nre alsa the sole manufacturers of the CELEBRATED
COLLINK'PAT. COUPLING, and furnish Pulleys, Hangers,
ote,, of the most u;npmvud 15 Ius. Price list muiled on
nppilcaunn o INES & LAUGHLINS,

y Stroet, M nn rd Avummn, Pittsburgh, Pa.
10 8. Cu\nl Streaot, lll.. nnd Milwaukic, Wis.

§2 Stocks of lhls nhll iln store nnd tor sale by

ULLE! u\v 88,
EO. PLA Clumbon St., N. Y.

ENOWLES'
STEAM PUMP WORKS,

92 & 94 Liberty St., New York.

ction In prices. Send for catalogue. The
“Knowles munn been the best steam pgfl‘x'p made.

‘WOO0D & LIGHT
Machin

e Co.
WORCESTER, Mass.
Manufacture all kinds of

including many novelties,
Shafisg, Pulleys, &,
Send for Circulars,

MACHINISTS’ ToOOLS.

NEW AND IMPROVED PATTERNS.
Send for new {ilustmted eatalogue.

Lathes, Planers, Drills, &ec.

NEW HAVEN MANUI'AC‘I’UBI\(. CoO.,
New Haven, Conn.

ROCK DRILLING MACHINES
AIR COMPRESSORS

MANUFACTUREDBY Byey eicuRockDrue Co.
SEND FOR PAMPHLET FITCHBURG MASS

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

¥ B FRANELIN, V. Pres’t. ), M. ALLEY, PrsL
J. B. PIERCE, Sy,

! canbuy Tidoctave fno r--u-mmdmml'lA \0“
: ({uned 8 fow monthy) for 0 -oost owner $64),
Nearly new fine CABINET ORGANS, {sots
of reeds, 12 m, AuL-tasn, ..d-n coupler, oto,,
cost owners § 5 octaye organ for
2. MELODEONKS, usod Nttle, $10 and
upwards, The above are n--l ur own make,
but are wurranted in porfect order, hey were takenin
oxchange for our celebrsted BE) \'l"l'\ l'IA\OH and
ORGANS, Address
DANIEL F, BEATTY,

Wushington, New Jersey.
DO YOU NEED A GOOD BAW GUMMER O BAW

Tooth Sewage! If so, write toJ, W. MIXTER & CO.,
Trmplr(un Moss

Wrig hl » I'ﬂ Packet
l lungers are the best,

IV Ariey Macune Co,

Type and Printing Materials

FOR SALE.

Tho followlng Fonta of Type, in good condition, hav.
Ing Leen but [ittle used : .
revier, on Long Primer Body, about 840 Ibs.
frevier, 100 1bs. l!
nnr‘rﬂ , on Brevier Body, 80 Ibs.
)\n e, 250 1bs. :
Bixtoen Cases Job Typo, In Cabinet.
All the above are Coppor-facod.
Lends, Brass Rules, ete,
Casos, 44 palrs
(nlumn alleys, braas bottomed, i
Chases, wrought |n.n 2 pairs, @32 tnchos.
(“:mpmln' Framos, &

o Stones, one TExX inches, one T2xX), both on
ll.n s with drawers.

ollor Pross,
o above were usod on the SCIENTIFIO AMERICAN,
and are In clean and perfect condition. The room lll

which the above s deposited s wanted for oth'f
POses on nm tirst of May, and the Jot will be sold vny

chup st th m: o 141
o 2o, . . 1or furthor sortioniary, - JumiCA

IRADFOID D MILLCO.

' crvuuor

| Portable Corn & Flour Mills,

Smul Machines, ste.
Alss, doalers in
.m' Clothe
OfMoe & Factory, 100 W. 84 8
CINCINNATL, O,

STEAN PUNPS

e Hasthampton, Mass

y ) JAMENT ey e U e
- EMERSON’S PATEN' ) " , ,
! Nenrly 1,000 to oporntion, nnd 1,000,000 extra bits sold por yenr,
" 'Wo find BEmerson®s Patent Mlanor Toothed Baw i1 perfect snecoss.
| Of saw.plate ; and will cat more and bettor Intber tian any solid saw.

and labor to Xeop other saws In order,*
N. B ltend noxt wonk' -mhurll---l;u-nl

Emerson, Smith & Co,, Denvor Falls, 's., sU000ss0m

ENFor oironinr and prios Hst, "“l‘“ your sddross, plaloly written, to,

e 4 M Slewnry, oo, W I.Dullﬁl'-h
S BENT ON APPLICATION.

READ! READ! READ!I!

Y Orpion o O, W, & B, G, Born, Levasxa, Omo,
It Iu'a gront saving of time and flow, and
And the s do not cout se mch ws fles

1o Bmorson, Vord &

has 7 per cent. greater

C. TODD,
10 Barelay St.. New York, or hunol. N. J.

n:w@wﬁm@

OF THE

SCIENTIFIC AMERICAN
For 1877,

THE MOST POPULAR SCIENTIFIC PAPER IN
THE WORLD.

THIRTY-SECOND YEAR.
VOLUME XXXVI—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the sixth day of January, 187, 8
new volume was commenced. Tt will continue to be the
alm of the publishers to render the contents of the
new volume more attractive and useful than any of it
predocossors,

To the Mechanic and Manvfacturer.
No person engaged in any of the mechanical purmits
shonld think of doing without the SCIENTIFIC AMERICAN,
Rvery number contains from six to ten engravings of
now machines and {nventions which caunot be found in
any other publication.

TERMS OF SUBSCRIPTION.
One copy of the Screxrorto Axunroax will be sent
tor one year, 52 numbers, POSTAGE PREPAID, to any
subseriber In the United States or Canada, on receipt of
three doliars and twenty omls by tho publishers.
One extra copy of the Somesrire Axxsicas will be
wapplied gratin for every dlud of five pubacriders st S0
cach; or slx coples for $10,50 withoat extrs cOpy.
Postage free,
The Selentific American Supplement.
A weekly paper, unifort in size with the ScmNTre
AsemucAy, but a distinct pablication. It contatns work
ing drawings of engincering works, and claborte trea-
xumon cvmhnmholmladlmw
| eminent writors, at home snd abroad. An illostrated
| cover protects the handsomely printed sheeta, Price,
Mp«mn\. Single coples 10 conta,

One copy f the Betexrono Axxmicas and one copy of
e Sonovrire Axxmoax Surruoomst will be sent for
awym.w-mmpﬂ.wmnmhlh
United States or Canada, on recelpt of seoen Doliars by
the publishers,

The safest way to remit (s by Postal-Order, Draft, ot
Rxpross, Money carefully piaced fnside of onvelopes,
pocuroly soaled, and carefully addressed, seldom goes
antray § but 1t 1a at the sender's risk. Address all lottors
and make all ordare, drafis, ete., payablo to

MUNN & CO,,

47 PARK ROW, NEW YORK,

P Sclen " i with
r! KRBV An’m .#
Bia,, P ow\’
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TORPEDO LAUNCH WARFARE, of o singlo torpedo, us near to the encmy’s side or bottom us | before a ghot can be fired the launch will have resched the
In a recent issue, we gave a description, with illustra- | is possible—by sheer audacity, nided by opportune circum- | spar torpedo guards or nettings, if any are out. She then re-
tions, of Admiral Porter's torpedo boat, the Alarm, a vessel | stances of weather, It would of course be a useless risk to lies on her speed to slide her up on the spars, or to carry
designed for offensive operations wholly, and intended as a | attempt to run alongside a large vessel in broad daylight or | her through the netting sufficiently to enable her to push her
type to be copied in equipping a fleet of similar craft. The : under bright moonlight, for discovery would be certain suf- | long torpedo boom up against or very near to the ship. If
Alarm is therefore a very excellent representative of our | ficlently soon to enable s well directed shot to sink the small | the lsunch survives the effects of her own explosion, she
American style of torpedo warfare, There is, however, an- ' craft. Her work is to be done in weather when the fog lies [ endeavors to back off; if she fails, her crew pay for their
other class of vessels adaptable to the same service, namely, | low on the water, as it often does during cold days when | temerity with their lives. The last is fortune of war, and
the swift steam lnunch, which bears about the same relation | the sea s warmer than the air, or during driving storms of | not to be considered in view of the results.
to the larger craft as a light flying battery might to an as- | snow or sleet, when vision s hundred feet from the ship is| In Fig. 1 is represented the ironclad vessel tobe attacked,
semblage of heavier though more effective field guns. In|impossible. Then the launch, with her exhaust carefully | which s supposed to have discovered the approaching
the United States service, the launch is of secondary impor- | muffled, creeps cautiously up to her victim, and with a bold | launch, and flushes the electric light upon her. All move-
tance beside the large light draft torpedo boat; but in France, | dash gets within point blank of the guns before her presence | ments of the little vessel are now perfectly apparent, and the
if we may judge from the very extended experiments recent- | can be known. 1t is execeedingly difficult to use depressed | pufl of smoke from the ironclad’s side indicates that she has
ly made at Cherbourg, the launch is given the first place. | guns with any accuracy at a stationary object, much less at | alrcady opened fire. The helmsman on the launch bas
The launch accomplishes her object—namely, the explosion | one moving at eighteen knots per hour; and in any ovent, (Continued on page 246.]
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: Fig. 1.~TORPEDO EXPERIMENTS AT CHERBOURG, FRANCE,
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DARWIN ON THE EFFECTS OF CROSS AND SELF
FERTILIZATION IN PLANTS

It is impossible to finish the perusal of any of Mr. Charles
Darwin's works without a genuine feeling of admiration, not
only forthe manner in which the investigator pursues every
branch of the great principles he has enunclated to its minutest
ramification, but for the almost inconceivable patience with
which he accumulates grain after grain of proof, until his
position is not only fivmly establishod but seems possessed
of oven a superabundant support, Por cleven yenrs he has
been conducting the difficult and delicate inquiry of which
his recent volume is the record; and yet the result to be ad-
duced, from the great mass of facts so slowly and labori-
ously gathered, is no strikingly novel discovery, although
much is embodied that is new. It is rather a substantiation

of opinions already enunciated, leading to their wider gen- |

eralization. His conclusion is closely connected **with var-
jous Important physiological problems, such as the benefit
derived from slight changes in the conditions of life, and
this stands in the closest connection with life itself. It
throws light on the origin of the two sexes, and on their
separation or union in the same individual, and lastly on the |
whole subject of hybridism, which is one of the greatest ob-
stacles to the general acceptance and progress of the great
principle of evolution.”

In briefly reviewing Mr. Darwin's new work, or rather its |
conclusions, for we cannot attempt the consideration of his |
countless experiments, it is best to begin by the repetition of |
his own statement, made to avoid misapprehension, namely,

that the term *‘ crossed plant scedling, or seed,” means one |

of crossed parentage, that is, one derived from a flower fer-

| tilized with pollen from a distinct plant of the same specics.

And a self-fertilized plant seedling, or seed, means one of |
self-fertilized parentage, that is, one derived from a flower
fertilized with pollen from the same flower, or sometimes
from another flower on the same plant.

From his observations on plants, and guided to a certain
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extent by the experience of breeders of animals, Mr. Darwin
many years ago became convinced that it is a general law of

s | Nature that flowers are adapted to be crossed at least occa-
- 3% | sionally by pollen from a distinct plant. It often occurred

3 | to him that it would be advisable to try whether seedlings
- 3% from crossfertilized flowers were in any way superior to
- 20 | those from self-fertilized flowers. It so happened that, with-
- 3t | out any thought of the above inquiry, he raised close to-

gether two large beds of self-fertilized and crossed seedlings
from the same plant of #inaria culgaris. To his surprise, the

i | crossed plants, when fully grown, were plainly taller and

more vigorous than the self-fertilized ones. As it seemed
quite incredible that the difference between the two beds of
seedlings could have been due to n single net of self-fertiliza-
tion, Mr. Darwin attributed the fact to some accidental
cause; but in order to test the matter, he prepared two more

! |beds from the carnation dianthua caryophylius, which, like

the linaria, is almost sterile when insects are excluded; and
hence the inference may be drawn that the parent plants

£1 | must have been intercrossed during every, or almost every,

previous generation. Nevertheless, the self-fertilized seed-

Bl lings were plainly inferior in height and vigor to the others.

3 | This was the starting point of Mr. Darwin's experiments,
conducted with all the refinement and minuteness necessary
for the most accurate of observations,

Of the conclusions reached, the first and most impbrtant is
that cross-fertilization is generally beneficial, and self-fertili-
zation injurious, This is shown by the difference in height,
welght, constitutional vigor, and fertility of the offspring
from crossed and self-fertilized flowers, and in the number
of seeds produced by the parent plants. The advantages of
cross-fertilization do not follow from some mysterious virtue
in the mere union of two distinet individuals, but from such
individuals having been subjected during previous gen-
omllom to different conditions, or to thelr having varied in
n manner commonly ealled spontancous; so that in either case
tlwlr sexual cloments have in some degreo differentiated.
Again, the injury from self-fertilization follows from the
want of such differontintion in the sexual elements, Thus
when plants of the ipomaa and of the mimulus, which had
been welf-fortilized for the seven previous gonerations, and
had been Jopt all the time under the same conditions, were
Intorcrossed one with another, the offspring did not profit
In the least by the cross, On the other hand, as showing
that the beneit of a cross dopends on the previous treatment
of the progonitors, plants which had boen self-fertilized for
the eight previous gonorations were crossed with plants
which hnd been intercrossed for the same number of gen-
erations, all having been kept undor the same conditions as
far as possible. Soedlings from this cross were grown in
(comp:tition with others derived from the self-fertilized
mother-plant crossed by o fresh stock; and the Iatter seed-

lings wore to the former in holght as 100 to 52, and in fertil-
Ity as 100 to 4,
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Under a practical point of view, sgrioulturists and horti-
culturists may learn muoh from the above conclusions.
Thus It appears that the Injury from the close breeding of
{animals and from tho solf-fortilization of plants does not
l'l""‘"llll") depend on any tenden ney 1o disewse or woakness
common to the constitution of the related parents, and only
indirectly on their relationship, in wo far s they are apt to
resemnble oach other in all respects, Including their sexual
| haturo; and secondly, that the advantages of cross-fertilizs-
tion -ln;-: od on the sexual elements of the parents having
some degree differontiated by the exposure of
ir progenitors 1o different conditlons, or from thelr hay.

| bocome In
l lh.
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{ing lnlercmm‘d w nh Imli\ idunls thus exposed, or from "pon-
taneous varistion. Animals to be paired should

be kept under as different conditions s possible, and

lent results have been obtained from the interbreed
individunls reared on distant and differently situated lm
With all species of plants which freely intercross, by the aig
of insects or the wind, the hest plan is to secure seeds of thy:
required variety which have been raised for some gen.
erations under as different conditions as possible, and gow
them in alternate rows with seeds matured in the old garden,
The intercrossing of the stocks will yield far more favorals
results than any mere exchange of sceds,  Florists may leary
that they have the power of fixing each flecting variety of
color, if they will fertilize the flowers of the desired kind wity
their own pollen for half a dozen generations, and from the
scedlings under the same conditions, But a cross with any
| other individual of the same variety must be carefully pre.
vented, as each has its own constitution. After a dozen
gcncrutions of self-fertilization, the new variety will prob-
| ably remain constant, even if grown under different condj-
|tions; and there is no longer any necessity of guarding
against intercrossing.

With respect to mankind, Mr, George Darwin has con-
cluded, from a statistical investigation which has already
been reviewed in these columns, that the evidence of any
evil due to the intermarriage of first cousins is
{and on the whole points to the same being very small. Our
suthor infers that, with mankind, the marriages of nearly
| related persons, some of whose parents and ancestors had
lived under very different conditions, would be much less
injurious than that of persons who had always lived in the
| same place and followed the same habits of life. He sees no
reason to doubt that the widely different habits of life of
{ men and women in civilized nations, especially amongst the
upper classes, would tend to counterbalance any evil from
marriages between healthy and somewhat closely related
persons.

THE TRANSMISSION OF CORRECT TIME,

The public clocks in the city of Vienna, Austria, are st
present driven by a pneumatic system, actuated at the Im-
perial Observatory by an automatic arrangement connected
with an astronomical timepiece. The idea originated with
'an engineer named E. A. Mayrhope, who had long experi-
mented with the transmission of time by means of electrici-
ty, and at last gave it up in favor of pneumatic transmission,
which is free from the drawbacks and uncertainties con-
nected with the use of electric batteries, insulated wires for
transmission, delicate contact breakers, and other compli-
cated arrangements, Such annoyances have occurred in
the experiments made in this country, where electric armnge-
ments for the transmission of time have thus far never been
in use for any considerable period. Some years ago, & time
ball in the New York Custom House, intended to be regulated
by an electric current from the Dudley Observatory at Al

quired, which could only be expected from persons specially
engaged and exclusively interested in electric transmissions.
Therefore it is not to be expected that such an enterprise
can be successful until telegraph companies take hold of
the matter; and only in such case is there possibility of &
regular working of electric timepieces,

The method of Mr. Mayrhope consists in originating a
wave of compressed air, which is sent through airtight tubes
laid along the street gas mains to all the public clocks. This
wave is transmitted once every minute, when the minute
hands of all the elocks move forward the required distance.
It is intended to extend this system until it includes the clocks
in all the schools, public institutions, hotels, railroad depots,
and the houses of such persons as desire it.

There is no doubt that this method has the enormous ad-
vantage of simplicity, especially when applied to a great
number of clocks. Such a pneumatic tube may have ever
%0 many branches; and at the end of every branch the im-
pulse must invariably reach the moving lever which, pushed
by an elastic membrane, will propel the minute hand. Tt
must, howover, bo borne in mind that, by this system, the.
clocks will not move so instantancously as by the dm
ourrent, Eloctricity is transmitted over & telograph wire
with a velocity of from 4,000 to 12,000 miles por second, ac
cording to the perfection of the insulation; therefore the
motion of the various clocks will be practically mmmu
But the wave of compressed air, transmitted by R
ty of the atmosphere, moves only with the velocity of of sound,
which Is, on an average, only 1,100 feet, or little over one
fifth of & mile, per second, minus the resistance In the nar
row tubes, which may reduce It somewhat; 8o that it ve-
locity of transmission may vary from 25,000 to 70,000 times
loss than that of electricity, This, b of
teal importance, s it would only cause the clo :
second bohind for every 1,100 feet. WNM

correction wmldhooﬂbnpplhd." _
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But if we go into such close cal
time for difference In longitude
At the latitude of Vienna, b
nearly fortysix mi eslong: 4
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meridian .rm,mlun:ﬁm

t from tho contral station s there-
OF OVery o, always four minutes earlier, and for
a8 0 the west four minutes later, than it s at the
: X iy s for 40 miles, or two hundred
§ t

241,040 feot, Is at the rate of 1,000 feet
: o lttlo less than that of sound.
wost, would slightly
“sent

pnpﬂﬂpoofvth alr wavo, when going directly
noon from the contral station, it would arrive at
stution beforo the sun passed the meridian of such
orn station,  If we muke the caloulation for the latitude
fow York city, we como to the curious result that the
Wi i 1 alr, or the sound wave, travels west at
tho same rate as the sun does; as, in our latitude, the degrees
of longitude have a length of nearly 50 miles, which is
passod over by the sun In four minutes, being at the rate of
202,000 feet in two hundred and forty seconds, or very nearly
1,100 feet per second.  Therefore, if o pneumatic system of
transmitting time were adopted here, the impulse would, in
tubes running direotly from cast to west, be tmnsmitted at
the same rate ns the solar motion, and & wave sent from
Brooklyn at noon would arrive in five seconds in New York,
where it would then be exactly noon; and it woull arrivein
Jorsey City in another five scconds, where the sun would
then eross the meridian, and so on, traveling west and keep-
ing pace exactly with the solar time,
THE UTILIZATION OF RATS,
Most people have an instinetive aversion to rats, classing
them with snukes, bedbugs, mosquitoes, and other evils of
this world, allowed to exist by an inscrutable Providence for
reasons past human discovery, Boyond having a vague
knowledge that the heathen Chineo devours the murine tribe,
and deems the unsavory-looking rodent a delicacy, the
average thinkeron the subject can perceive no utilization for
the vagrant denizen of cellars and wharves, save (indirectly)
in his furnishing an object to be caught by the multiplicity
of ingenious traps which inventors have constructed, and
serving as a source of perpetusl nervousness to the wiry
Scotoh terrier who spends his days in searching for him un-
der parlor sofas, behind furniture, and in overy other shady
corner where the illogical canine mind concelves arat might
possibly shelter himself. The fact of the case is that the rat
in in reality n useful animal; and as we showed recently in
u discussion on bedbugs, it is a violent assumption for any-
one to suppose that any living thing does not serve, or may
not be made to serve, a useful purpose. Moreover, it is
equally erroneous to assert that o rat is a noxious beast. To
be sure, he breeds with astonishing rapidity, and he has the
failing of cannibalism toward his progeny. But so has his
arch enemy, the well fed tom cat. He is pugnacious, but
rarely attacks man save in defence of his life. On the other
hand, he is scrupulously neat, even more so than the average
male feline. As a scavenger, his labors are of great value in
the filthy cities of the Orient; and his tailis a marvel of con-
structive design and a source of perpetual admiration to the
anatomist. Unfortunately heis a pronounced kleptomaniac;
and this, with his supposed proclivity to take refuge in the
vicinity of female ankles, makes him a parishand an outcast
asmong four-footed things. Yet mark the inconsistency: On
the fair hand of the damsel, who shrilly shricks at the sight
of that wonderfully constructed tail whisking into a friendly
hole, may be a glove—or at least the thumb of it—made from
that despised creature’s skin, and called by courtesy a “ kid.”
On the head of paterfamilias, who ruthlessly pursues the
fugitive interloper with the kitchen poker, may be a felt hat
made from the rat’s fur, which exceeds in delicacy that of
the beaver, and which is sought after by a large corporation,
expressly organized for the purpose, in Paris. An eccentric
Welshman onee, in order to show how far the rat might be
utilized for clothing, spent three years in collecting enough
rutskins to make himself a complete dress, hat, neckerchief,
cont, waistcoat, trousers, and even shoes; six huudred and
seventy rats were immolated for this purpose, and the six
hundred and seventy beautifully orgunized tails were strung
together to form a tippet.
It is in Paris—that home of the utilization of everything—
that the rat is turned to the greatest number of uses. He
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pans, kettles, drums, and other objects for producing horrl:
ble noises, rush in at daybreak, Tho astonished rats precipl-
tately rush for the nearest openings, which are those in the
walls, But these, while largo enough to contain their bodies,
will not accommodate their tails, and the walls are soon
ornamented with a vista of those anatomically superh mem-
bers, whisking about like animated fcicles, Then arrives the
rat collector—a selentist in his way—who, with admirable

tly overtake tho solar movement; and if | dexterity, seizes the pendent taily, jorks forth the owner at-

tached thereto, and deposits him in o bag worn over the left
shoulder. The priviloge of catehing the rats 1s farmed out by
the authorities, and a profitable business it s,  The rats are
sleek and fat, and foteh high prices for their fur, skins, and
flesh—the latter doubtless appearing In the restaurants whoere
one may have * dinner for one frane with wine, bread ot dis-
cretion.” Rat flesh is not bad eating, at least so say those
who have tried it, our knowledge in the matter being limited,
It is delicate, white, firm, tastes like ¢hicken, and in China
the soup made from it is considered to bo equal to our well
known oxtail. In the Celestial Kingdom rats are worth two
dollars per dozen. In the West Indies the rats exist in enor-
mous numbers on the sugar plantations, and work great dam.
age by gnawing the growing sugar cane.  Each plantation
has its official rateatcher, who is paid by plecework, that is,
50 much a dozen for tails brought in.

The credit of suggesting the most oxtensive utilization of
rats is due to Mr. P. L. Simmonds, who has lately printed an
admirable work on these and other undev loped sources of
profit—from which we have drawn many of the curions facts
above given. Mr, Simmonds suggests that a profitable ven-
ture might be made from Kurrachee to Canton and Hong
Kong of salted rats. About 7,000,000 could be cured and
packed aboard a 400 ton ship. For the sake of curiosity we
quote Mr. Simmond’s estimate of profits: 7,000,000 rats at 6
cents per dozen, $35,000; salting, curing, etc., 60 per cent,
$21,000; total cost, £76,000; and 7,000,000 rats sold at $2 per
dozen, $1,166,660.60, shows a profit of $1,090,666.66. There!
No one can charge us—thanks to Mr. Simmonds—with not
having done our best to enrich our readers. Few journals
can claim the proud laurel which we boldly now grasp, of
having pointed out the way for any one to become a million-
aire. :
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A FIFTY THOUSAND DOLLAR BOTCH THAT THE PEOPLE
PAID FOR,

There will be found, recounted with much detail, in the
recently issued report of the Chief of Ordnance of the United
States army, about as glaring and inexcusable an instance of
waste of the people's money, through a series of mechanical
blunders, as can probably be found in the already long cat-
egory of expenditures for fruitless tests of military inven-
tions. Fifty thousand dollars have been squandered in an
attempt to manufacture one 9 inch cannon according to the
plans of Mr. Alonzo Hitchcock. The story of the various
botches and mistakes, which we summarize briefly below,
would verge upon the laughable, were it not well calculated
to render any thoughtful mechanic ashamed of the men who
did the work, as well as of those who permitted it to con-
tinue in the manner recounted for a period of over two
years,

The Hitchcock system of cannon making is based on the
welding together of 4 number of wrought iron rings, which
are seated on an anvil located upon the piston of a hydraulic
press, The latter is lowered as the rings are added, and a
furnace is provided for keeping the rings hot while being
hammered. In this way a gun is gradually built. This de-
scription is very general, but it will serve to convey a suf-
ficient idea of the invention to appreciate what follows,
Early in February, 1873, Mr. Hitcheock was granted an ap-
propriation of §50,000 for the manufacture of his gun at the
Springfield armory, and given the supervision of the work;
and every opportunity was afforded him for making the
most careful studies, But so vague were his plans at the
outsot that he neglected even to have working drawings
maude of a part of his plans until the meehanics had actunlly
begun labor thercon. The preparations consisted in blast
ing a pit 40 foet deep into the solid rock, lining it with con-
crete, and afterwards with a huge iron tank. Two months
later, after a part of the ponderous machinery above this had

furnishes employment for an army of hunters, who punmcl been erected, Mr, Hitcheock concluded to cut the holes,

him in his sewer fastnesses for the sake of his skin,  In the
great abattoirs of the city mits exist by the million. One
proprietor, on becoming nearly driven from his premises by
the rodents, threw a dead hotse in a walled inclosure, and
then stopped up all means of escape, so that the rats, at-
tracted by the bait, could not get out. In one night 2,650
rals were caught in the trap and killed by men armed with
clubs; in a single month, 16,050 of the animals were thus
destroyed. 'We note this case mainly in connection with n
curious utilization of rats, wherein dead animals of all kinds
are placed where they can get them as an easy way of dis-
posing of the refuse flesh and securing the valuable bones,
A rogular pound, surrounded by a massive stone wall, is pro-
vided for this purpose by the city authorities of Paris, and it
I8 the regulsr morning’s work of thoso in churge to remove
the besutifully polished skeletons.

Of course, when thus pampered, the rats multiply amaz-
Ingly, and therefore once in & whilo s grand batfue Is neces-

sary to reduce their numbers. The way in which this is|
conducted Is curious. Horizontal holes are bored all around, |

In and at the foot of the inclosing wal’s, the depth and diame-
ter boing respectively the length and thickness of o rat's
body. Upon the morning of the battue, men armed with tin

{ which received his steam hammer supports, down four feet
; This was then a very slow and difficult operation, as blast-

ing, owing to the concrete, could not be resorted to. Finally,
lin August, 1874, the hammer was bullt, and steam was I;vt
; on; but the machine refused to work. The hammer bound

against the steam cylinder, and unlimited fling of shafts be
came necessary, ‘' Had Mr. Hitcheock made a careful In
spection of these machines when ho visited the lronworks
for that purposs,” the reporter says, ““ this wonld not have
happened. " Then it was discovered that, through o blunder,
the anvil pit was not deep enongh, snd more alterations had
to be made,

By April, 1875, moro than two yoars after the work had
begun, the furnaces wore furnishod, and tested satisfactorily,
{and proparations were made 1o heat one of the gun diska,
Prior to beginning work, tests were made of the water bot
tom on which the disks rest in the furnace; but through
some stupldity, the oxhaust valve of the same was closed, so
| that steam was generated, which drove back the water in the
supply pipe. Thereupon *somebody,” in a state of great
excitement, oponed the valve suddenly, rolloved the steam
pressure, in poured the cold water, and of course the water
bottom crucked. The diary of the ordnance lieutenants en.

gnged upon the work now becomen amuslng reading. We

quote o fow extracts: “April 7. Mr. Hitehicock proposes to

muke n false bottom of sand.” * April 8. Tried to resolve

pleco in heating furnace through the door with a wrench-

shaped tool, Piece stuck on hearth, nnd gaspipe handle

grew soft by heat, and bent. Hammer necidentally dropped

on the furnace lid crane, which was standing directly under
it. Mr. Hitchcock at the throttle.” *8:25 P.M. The top

plece " (suspended in hammer furnace) s lowered; it

wirikes ono of the corners of the cast iron center, melts the
gorner, and topples the piece over. 328 P.M.  Fortunately
by this time It 18 too cold to stick. 8:85 P.M. It is deciced

to draw fires,”  Mr. Hitchcock decides that n cast Iron water
bottom i easentinl; but two days later he changes his mind,

and conoludes to tinker the old cracked bottom with an iron
hoop, This promptly burst on being used, and the inventor
set ubout making a wrought iron water bottom, having a
locomotive tire for a rim. This was made and inserted, and
operntions now progressed to the welding of several cisks—
not, however, without an interesting variety of nccidents
which we shall not recapitulate. The sixth piece to be
added was nccidentally dropped, and the unfortunate water
bottom was again damaged, and caused to bulge and leak.
The pleces welded were cut up and the welds found bad.
More alterations of the machinery followed, and at last, in
June, fires were again started; but, to quote the official re-
port again, *“Mr. Hitchcock dropped the hammer upon the
first ring, and found himself unable to raige it ngain.” The
anvil had not been properly adjusted, the hammer fell too
hard, and away went the cylinder head, Two weeks later,
another attempt was made to weld together two large disks
to form the breech of the gun. But ““the hook at the end
of the chain sustaining the transfer tongs became heated,
and straightened out, allowing the upper disk to fall. Be-
fore the disk could be placed in proper position, it had be-
come chilled, had to be reheated, and finally a weld was
made; but this, on examination, was again found to be ex-
ceedingly bad.”

We have given the above in some detail in order to exhibit
to the reader the placid effrontery with which Mr. Hitch-
cock, in his letter dated June 24, 1875, declining to proceed
further with his gun, explains the reasons for this grand
sories of botches and blunders, We quote cerbatim: “ Not-
withstanding the machinery, all works satisfactorily; I find
that, by practical operation, there is great danger of uncer-
tainty about the old reverberatory furnaces, which we now
have in the works. This was, however, well understood by
the Ordnance Board; and all practical furnace men knew
that there are better furnaces in use, as, for instance, the gas
or Siemens' regenenative furnace; but simply for prudential
motives, it was deemed sufficient to test my mechanical
mode of welding up guns as I proposed, leaving the furnaces
to future consideration if the machinery would do the work,
a4 was promised. We are trying to make impossible things
possible, and going squarely in the face of all known facts
in science and practical knowledge that have been developed
within the last ten or twelve years.”

Mr. Hitchcock makes these statements after two years and
nine months’ experiment, and after the $50,000 of the peo-
ple's money is all but exhausted.  With reference to them,
Colonel Benton says: ““ All parts of his gun machinery, in-
cluding the furnaces, were designed by Mr. Hitcheock, and
were constructed under his immediate supervision and with-
out limitation in the selection of the nature of the furnace.”
Further comment is needless.

Explosive Compounds,

Two more instances of unexpected decomposition, accom-
{panied with some degree of viclence, have lately been
brought to our notice. The first happened with fodide of
strychnia: a bottle, in which some of the salt had been long
kept, was held near the fire, to warm the glass and loosen
|the stopper.  An explosion suddenly oceurred, seattering
the glass and badly wounding the hand. The other accident
wus related by Mr. B. F. MclIntyre, at & mecting of the
Alumnl Assoclation of the New York College of Pharmacy.
| On distilling essential oil of bitter almonds over niteate of
{silver, to free it from prussic acid, toward the end of the
operation the material in the retort violently exploded, break-
ing all the glass apparatus in the proximity, but deing no
further dumage. Neither explosion can be very easily ex-
| plained; o fact, few explosions can, except In a general
{way. In regard to the iodide of strychnia, it is supposed
' that the substitution compound had formed, on decomposi-
| tion, somo iodide of nitrogen, in & somewhat similar manner
1o the production of that substance when lodine is treated
| with an excess of ammonia.  As to the reaction which oc-
| eurred botween oil of bitter almonds and argentic nitmte, it
| may bo sald not to be altogether oxtrmordinary, as the silver
Is known to readily form explosive compounds with s num-
bor of organie substances.  The only wonder is that no men-
ton has been made of it before this time, for the rectification
of the essential oil over nitrate of silver b not an unfrequent
| operstion, while it seldoms happens that one has occasion 0

hoat old fodide of strychnia.
D —o

To Protect Molten Lead from Explosion.

Molten lead, when poured around a damp or wet Jolnt, will
often convert the water into steam so suddenly us to cause an
explosion, scattering the hot motal in every direction. This
trouble may, it is sald, bo avoided by putting Into the ladle

& bit of rosin the size of & man's thumb, and melting
fore pouring. e

‘




PRACTICAL MECHANISM,
BY JORUA DOAK,
Nuw Spes-No, XXIV.

PATTERN MAKING, —NENOH WORK.

Round columns are either plain, fluted, or of a mixed de-
slgn to agreo with the square columns in the same building.
Fig. 180 reprosents  plain round column; but it must be re-
membored that, even though the shaft be plain, the design of
tho base and cap may be modified nccording to taste. In the
case of 50 simple a one as wo have illustrated, it would
probably be cast solid as represented ; though if of very large
sizo, as thoso in the crypts of churches, perhaps 18 inchos in
dismoter, & great deal of motal would bo saved by slmply
casting & plain round shaft with tho monldings, N and O,
upon it, and of s length measured from tho lower part of the
base to tho top of the cap.  This onuting takes the welght of
the building. The base, B, with its moulding, B M, and the
cap, C, with its moulding, C M, are thin castings fixed to
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the column by screws. P P are the core prints.  Little noed
be said as to the method of preparing a pattern of this de-
scription,  If small, it will be turned from the solid wood:
and if lurge, it will be lagged or staved up, a8 we have de-
scribed on page 101 of our current volume, In any case, the
pattern must be made in halves, Bome foundries require n
half-core box; while in others, the core is struck up in the
manner deseribed on page 220, volume XXXV, We may
now pass 1o the consideration of the fluted column shown in
Fig. 181. D isa plan of the peculiar cap required for this
kind of column; it is neither square nor round, but of a
shape which harmonizes besutifully with the carved work
below, all of which, including the eap, is added afterwards,
the column being cast & plain round above the membor
marked N, and also below that marked O, The extension,
A, in the part which passes between the Joists of the floor-
ing; it is often flattened to wdmit of this, as shown at C, Fig.
182, B is a section of the column through the fluted part,
It is not thought necessary to show the prints, as they would
be similar to those shown in Fig, 180, the lower one being
flattened if the extension, A, were required,

We have now arrived at the most lmportant part of this
branch of our subject, and that s, how to maske the fluted

Scientific American,

pattorn column #o that it may bo extracted with facllity from

the mould; for, by referring to Fig, 181, it will be scen that |

the rammed sand, by en-
tering the flutes, would
lock the pattern down un.
loss this diffieulty were
provided for. To over
come this dificulty, we
refer the reader to Figs,
188, 184, 185. Fig. 183 is
a sectionnl view of a col
umn, tarned extra large at
the part intended to be
futed so us to form a plain
core print all around the
column, A convenlent
numbor, divisible by 8 or
4, of flutes must be taken; we have taken 12 flutes in the
hnlf column, A suitable core box must be constructed with,
way, four Mutes; these cores, when packed around the
mould, will eore out the futes in tho eolumn,  This method
is only given because there may be special cases where it
would bo most suitable; but it is not that generally adopted.
In Fig. 184, each half of the column is formed of three
pleces, which are held to-
gother by taper dovetalls;
in this cuse the middle
plece In first drawn from
the mould and then the
side pleces,  This method
will accommodate any
even number of flutes, and
5 quite practicable; the
objoction to it, however,
is that the dovetails are
liable to stick, and also
that, when the middle
plece is drawn out, the
side pieces sometimes fall into the mould, to its irretrievable
injury.
Fig. 185 represents the arrangement in most general use;
.l'l'g- 783, it is not nearly so expen-
sive a8 that shown in Fig.
183, nor Is it open to the
objections mentioned in
connection with Fig. 184,
The three pieces marked 8
are the main staves of the
column pattern, but the
number is not arbitrary.
We may take four or any
other number, depending
on the size of the column;
it is advisable, however,
to have as few pieces as possible. What we have to do is to
notice the direction taken by the pieces as they are drawn
out, and if it appears that the flutes do not escape properly,
then a larger number of divisions must be made. The pieces
marked s are the supplementary staves in which the flutes
are cut; they are attached to the inner staves by screws,
which are removed by the moulder, who is then able to ex-
tract the pattern. The side pieces, 7 7, are then drawn out,
and lastly the lower pieces, the process being, it will be
noticed, the reverse of that shown in Fig. 183. In each case,
the line, A B, is the parting line of the pattern, which must
always occur in the middle of a ridge and notin a flute.
The flutes should be cut out to & balf circle, and eased off
slightly towards the ridges with sand paper. They must not
be in the least undercut, because of the draft in the mould.
The pattern should be made as smooth as possible by alter-
nately sand-papering and varnishing, using well worn sand
paper to insure smoothness,

'“:n Fig. 186 are shown what are called bastard flutes,
'heir use gives a chea »

but mnot beautiful st)'l: 22 Z56.
and they are sometimes
employed on lamp posts
and columns in the
cheaper class of tenement
houses, The flutes, it will
be noted, are made shal-
low and of a shape to per-
mit the whole half pattern
to be removed from the
sund,  The flutes are cut
out of the solid, the front
ones being the deepest and the side ones so shallow that
many of them are scarcely distinguishable.

In columns whose designs are of a mixed character, the
methods illustrated for fluting are equally suitable for cablo-
ing, us shown in Fig. 185, where the cableing is shown in
dotted lines; while rosettes, rope mouldings, and the like,
are either nttached by wires, as shown in the illustration of
#quare columus, or they must be cast separately and after-
wards aflixed by screws, as are many other ornaments whoso
shapes preclude their being moulded solid with the columuns,

B
Dinmond Cutting by Girls,

Messrs. H. Cohenno & Co., of New York city and Boston,
Mauss., write to may that the Dutch Israclites have never re-
fused to instruct American boys, but have consented to do
80 I paid & proper remuneration, such ns they thomselves
hnd to incur to learn the business; and further, Mr, Mormo's

7%y 755,

Fre 1854,

&

l|m~n were not discharged, but left voluntarily. ‘ﬂ..’.b

|
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way that they are not able to discover where Mr, Moruy

girls are at work.
il A A

ORGANS, OLD AND NEW,

In the organ the notes are produced by pipes of dmm
lengths, shapes, and materinls, supplied with air by bellowy
and operated by keys which admit or cut off the supply,

The dimension of the instrument is designated by the
number of feet of length that its largest pipe measures, form.
ing the lowest note of the key board. Thus we speak of an
organ of 82, 16, or 8 feet. An instrument which possessss
open flutes of 82, 16, 8, and 4 feet, and a principal an octave
above the latter, has a compass of 8 octaves, Large organs
sometimes have five key boards, one above another, The
firut, nearest to the organist, is that of the choir organ, The
wocond, that of the great organ.  The third, the swell key
board.  The fourth, the recitative key board.  The fifth, the
ceho key board.  Below these is the pedal key bonrd, played
by the feet.  The music of the organ i sometimes written
on three lines, the two upper ones for the hands and the
under one for the pedal key board,

Fig. 1.
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An Organ blown by Wind- Power, 100 B. C.

In the ““ Spiritalia” of Hero of Alexandria, who flourished
160 B.C., we find a description of an organ blown by the
agency of a windmill which works the piston of the air
pump. Its invention is, perhaps, to be credited to Ctesibus
of Alexandria, though it is likely that it was the result of
the gradual improvement by various parties through the cen
turies. The reconstruction of it, given in Fig. 1, is taken, with
other engravings presented, from Knight's “ New Mechanical
Dictionary.”#® The descrintions of it by Athenweus, Vitruvius,
and Claudian render it certain that the pipes were musical,
and blown by the force of water, instead of expansible air
bellows.

Fig. 2.
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Fig. 2 shows several old methods adopted for supplying
wind to the organ; the arrangemont of the keys and the man-
ner of manipulsting them are also illustmted.
A is u representation by Father Kircher of a very primi-
tive form of Hebrew orgun, the «mmmmﬁn.'h ‘
this, wsin other of the earlior organs, & Wﬁlm "ol
the purpose of the wind chest, Sy MO
B in copled from the sculptures on an obelisk
tinople, erected by Theodosiug, who died A.D. 89
C 1% u pneumatic organ of tho tenth century;
from an ancient psalter in the library of Trinit

..




. M jori's « Thesaurus D * s said to have

on from a manuscript of the time of Charlomagne,
1 King David seated on his throne, his scepter in
“one hand and a lyre in the other, on which ho appears to bo
playing, accompanied by several instruments, including the

Fig. 3 is from an en-
graving in the ** Thoeorea
Musica” of Franchinus
A Gaffurius, printed st
7 15 Milan, 1492,
r < F. Fig. 4, shows the
| aneient mothod of blow-
| ing. On each bellows is
fixed a wooden shoe; the
men who work them hold
on to a horizontal bar, and,
inserting their feet into a
pair of the shoes, alter-
nately raise one and de-
press the other,

G is what was formerly
known as the “ positive,”
in contradistinetion to the
““ portative” organ. The
latter, as its name implies,
wus portable, being car
ried in processions by one
person and played by an
other; it was also called
the “‘regal " or *“ rigol.”
The former was fixed
in position, and, when
carried in a procession,
it and its stand were
placed on o car, An
orgun of this kind was
afterwards placed be-
fore the great organ
in churches, the two
constituting a single
instrument, the *“ posi-
tive " being the origin
of what has since been
designated  the choir
organ.

The devices required
in order to make a
pipe sound or speak
are: the Dbellows for
supplying condensed
air; achannel for con-
ducting it to the pipe;
a valve or other con-
trivance for admitting
and cutting it off; and
and a lever for open-
ing and closing the
valve.

The pipes are of two descriptions: the mouth or flute pipe
(technically called flue pipe) and the reed pipe, which are

Fig. 8.
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a solid plug, having apertures for the passage of the reed
and its adjusting wire, Tho reed is s cylindrical or slightly
tapering tubo of brass, having a narrow longitudinal slit in
front, covered by a thin plate of metal called the tongue,
which is made fust to the reed at its uppoer part, but s free
at the lower end,  The back part of the reed s cut off slant-
ing at its lower termination, over which a plece of motal is
soldered, Tho pitch of the reed pipe depends on the length
of the tongue, which is adjusted by means of the tuning wire
above mentioned; the quality of tone depends on the pipe.

A stop consists of a series of pipes agreeing In quality of
tone, or timbre, but differing in pitch.  When any particu-
Iar stop i8 deawn the keys will play on the corresponding st
of pipes. The stops are designated by figures or by words
intended to be descriptive of the quality of sound, na flute,
oboe, voxr humana, cte.

Two or more key boards are required to enable the per-
former te produce all the notes in an organ of more than one
stop. In a large organ the different series of stops aro so ar-
ranged as to form three or four scparate instruments,
each having Its own set of keys, wind trunk, wind chest,
sound board, ete. Theso have been distinguished by dif-
ferent nnmes, as the great organ, the choir organ, and the
swell; also the pedal organ or foot keys which act on the
Inrger pipes,

Couplers are also brought into action at will, which con-
nect the keys on different banks 80 as to make them act to-
gother when one is played. The effects are also varied by
tremolo und swell, which give respectively quavering and
rising and falling force of sound. The feet of the pipes are
inserted in the upper or stock boards, above the bearers and
supported on racks—thin boards mounted on pillars. The
pipes of the larger stops, however, take up so much space
that they cannot be placed immediately over their proper
groove, but they may be placed in any convenient position,
oven outside of the case, and air conveyed to them by means
of grooves cut in the upper boards and covered with parch-
ment, forming closed channels,

The key movement, in its simplest form, comprises: the
key, a pivoted lever, which being pressed down at one end
causes the other end to raise the sticker, a small wooden rod
depending from the end of a second lever above, which is
thus dopressed at its opposite end, drawing down the pull
wire and opening the valve,

The foregoing description will give an idea of the general
principles governing the construction of organs, though
there are many mechanical details and improvements intro-
duced into modern construction to which we have not space
to refer.

The bellows communicate with the wind chests, which act
as reservoirs and distribute the air to the different pipes, as
the finger or foot keys are pressed down. The pressure of
air is regulated by a weight on the upper part of the reser-
voir, usually about 15 Ibs. to the square foot. The differ-
ent parts of the organ are now commonly supplied with air
under different pressures, soparate bellows being used for
each pressure.

The wind chest is an airtight box communicating above
with the sound board, an oblong frame or box of wood di-
vided by parallel strips into channels or compartments com-
pletely separated from each other. Holes corresponding

each further divided into several varieties. Mouth pipes, so-
called from having a mouth and lips similar to those of the
flazeolet, are either of wood or metal. The latter are thom!

with the number of ranks of pipes are bored through the
upper part of the sound board into each chaonel. Its
lower side is covered with parchment or leather, except on

observable at the front of the organ case, and are cylindri- :that part where the channels communicate with the wind
cal in cross section. The wooden pipes are rectangular in | chest and aro closed by clack valves opened by means of
section, the sides being in the proportion of 5 to 4; the in- | pull-down wires operated by lever connection with the keys
terior is usually sized with glue. The upper end is open, or i and brought back by a spring, On the upper side of the

is closed by a tompion made airtight by = leather covering. |
The other end is closed by a block to which three of the
sides are glued, & narrow aperture being formed between |
the block and the front side, by beveling this side so as to
have its sharp edge on the interior; this is called the upper
lip or windcutter. Another block is arranged 8o as to leave
a narrow space between it and the block. The hollow cylin-
der, through which air from the bellows is supplied, is let
into this block. A mahogany cap, hollowed out on the
inner side 50 as to leave the aperture free, is fastened to the
front of the pipe below the mouth. The aperture between
the cap and the block, called the plate of wind, admits the
compressed air from the bellows In a thin stream, which,
being forced against the mouthpiece or windeutter, pro-
duces a musical note determined in piteh by the length of the
column of air set in motion. In order to voice the pipe—
that is, improve the tone—the edge of the block opposite the

upper lip is alightly pared away and serrated so as to divide ‘

the plate of wind and direct it against the inner edge of the
lip. The pitch of a note depends on the length of the pipe,
while the tone or timbre depends on its diameter, its shupe,
or on the kind of wood employed; that yielded by pipes of
hurd woods, as mahoguny, being more clear, while the softer
woods yleld a mellower sound.

The chimney-top pipe has a small open tube in the top
plate for the purpose of sharpening a note: a similar effect

sound board, at right angles to these channels, a set of grooves,
corresponding in number to the number of stops, is formed
by screwing down thin pieces of hard wood, termed bearers.
These communicate through holes with each of the channels
below, and each has a register or slide, & little thinner than

Fig. 5.

Sewing-Engine for the l:&-n Rowol ABert, Hall of 4n
land.m

and Sciemces, No Kensington,

Is sometimes produced by a holo fn the tompion. Metallic
mouthpipes aro made cenical at their lower termination,
and where this cone and the cylindrical portion unite is an
aperture occupied by a thick plate of soft metal, called the
languette, nearly closing the tube, but leaving a small open-
ing for the wind plate, formed with the upper lip,

The thickness of the stresm of air admitted to the pipe
may be diminished by turning down a projecting exterior
lip oo the plate.  The reed pipe Is closed near the bottom by

| the bearers, but exactly fitting the groove In length and

width. The slides are pierced with holes corresponding in
number and size with those of the sound board, so that, by
drawing out or pushing in any particular slide, it {s caused
to open or close the holes in the sound board, and supply or
cut off the air from the range of pipes above it

In organs of the largest class as formerly constructed the
operation of the keys was & work requiring, In addition to

musical skill, o large amount of hard bodily Iabor. It is.uld
that the porformer on the great Haarlem organ Was obliged
to strip preparatory to commencing his work, and retired
covered with perspiration at the end of the hour’s perform-
ance, This Is one of the Iargest instruments in Europe,
having 00 stops and 8,000 pipes. One at Seville has 5,300
pipen, The expenditure of wind varying greatly, necording
to the serlos of notes produced, the tension of the air supply
was very differont at different times, causing a variation in
the purity of the tone and dificulty in opening the valves
when undor high pressure.  These difficulties were remedied
by the pneumntic lever of Barker, in which small subsidiary
bellows operated by the movement of the key are employed
to dopress the wires by which the valves are opencd.

Where an extraordinary large supply of air in required, it
may be furnished by blowers or bellows operated by hydraun-
lic or steam power. Fig. b illustrates the blowing engine
employed for the great organ at the Albert Hall, South Ken-
sington, London, England. It is a vertical beam engine
having two steam cylinders of 7 inches diameter and 24

Fig. 6.

Lascell's Organ-Blowing Appevatws (Dr. Purtridge’s Chureh,
Brooklyn, N. Y.

inches stroke, and two blowing cylinders of 24 inches diame-
ter and 24 inches stroke. Its principal duty is to compress
and sttenuate air for blowing and for mechanical purposes,
such as opening and closing the stops. The valves of the
blowing eylinder are of india rubber. The upward stroke
exhausts the air from vacuum receivers, to which it is con-
nected by zinc piping, and the down stroke exhansts the
pressure receivers to which it is similarly connected. In ad-
dition to the ordinary governor, it has two throttle valves
connected respectively with the pressure and vacuum re-
ceivers: so that when the former is filled with air at 1} Ibs.
pressure above, and the latter with airat 1} Ibs. pressure
below, that of the atmosphere, both throttles are closed and
the engine stops, thus regulating the supply according to the
ever-varying requirements of the organ.

A horizontal engine of 18 horse power, driving a crank to
which six large bellows are connected, furnishes compressed
air to the reservoirs which supply the pipes.

The giant organ is 60 feet wide and 70 feet high; the four
center pipes, which are over 40 feet long, weighing nearly a
ton each. The instrument was erccted by Mr, H, Willis, and,
according to the English Mechanie, is the finest in the world,
having five claviers (four manuals, extending from C Q to C
in altissimo, and one pedal from CC C to G). The pedal
organ consista of 21 stops; the first manual clavier, or ehoir
organ, including the echo organ, comprises 20 stops, all the
pipes in which are of moetal. The second clavier, or great
organ, contains 25 stops, only two of which have wooden
pipes in the bass notes. The third clavier, or swell organ,
comprises 25 stops, and these are all, with the excoption of
the basses of two stops, of metal. The fourth clavier, or
solo organ, has 20 stops, making in all 111 stops; then there
aro 14 couplers and 32 combinations,. The total number of
pipes is closo upon 9,000, anid these rmogo from 30 inches
diameter down to the sizo of & straw, and from 40 feet in
length down to 6 inches,

Fig. 6 llustrates an organ provided with the hydraulic
blowing apparstus designed by G. W. Lascell, Brook‘ lyn,
N. Y.; a Is the cylinder, the piston rod of which 5 ix attached
to the cromhead of a reciprocating frame, o, by which the
movable dlaphragm, 4, of the double-acting  bellows is
operated, altoruately forcing the air through the pipes, ¢, o
into the wind chest, £, from which it is distributed by lh;
trunk, g, to the organ bellows, A.  The wheel, i, is connected
with a wire that controls the lever, £ of the governing valve
of the water supply pipe. As the bellows, A, becomes in-
fated, the block on its upper lid strikes against the lever, m,
closing partially or entirely the valve, and automatically .u.-
ulating the supply of air to the demand. By means of &

hand wheel, 4, which can be convenlently reached by the or-
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n valve, & is opened or closed for admitting or cutting
off the water supply. In this engine tho crank is dispensed
with, and the valve gear so arranged as to prevent stoppage
on the dead centers.
—————————————————————————————————

Communications.

Panger of Galvanized Cooking Utensils, Water
Plpos, Ble.
To the Bditor of the Scientific American :

Sceientific American,

[APRIL 21, 18%;.

My Italians are beautics; nearly the entire body of the bee
is o light straw color. If bee keepers would study more
closely the habits of bees, the profits would be greatly in-
creased,

West Gorham, Me, L. E. Cortox.

On Color and Disease.
To the Editor of the Scientific American :
There is something in the color of animals, especially of

the feet of animals; but I think your correspondent (page

the case, says Mr. W. Willmott, in the Pllanm'aml
Journal, the discovery would be of much value. “For 4
account of some excellent exporiments, showing the effect of
borax on substances readily capable of fermentation and
putrefaction, I would refer to a paper by J. B. Schnetzler, in.
gerted in the ‘ Year Book of Pharmacy ' for 1875, page 849,
Though, in these experiments, beef, veal, and portions of
gheop's brain, were wholly immersed ina concentrated s
lution of borax, the result was not completely successful
{ There was no putrefaction, but the meat had an odor m;

1900, current volume) is mistaken in regard to the pigs eating | generds.  In the case, however, of the dead horse, not only

I notice in your jssue of March 8l an item from the Dewdsoke | a poisonous plant, which caused their white hoofs to drop ' had the borax kept intact the part with which it was jm.

Tndusirie Zeitung on the deloterious effects of zine oxide in

toys, etc., and from tho remarks preceding judge tbnf you |
agrea with what follows. I bave always in the practice of
my profession (analytical chemistry) strongly deprecated
the use of galvanized articles, water pipes, culinary uteunsils,
tanks, ete.; but am well aware that this is a point on which
the dootors disagree. I would like exceedingly to have the
matter argued, in your excellent paper, by disinterested par-
ties, for I have somewhat my=elf to say on the subject.

I know that the water boards of certain cities hold certifi-
cates from practical chemists to the effect that galvanized
pipe is harmless and the best for general use, and that citizens
are advised to employ it. I consider the use of zinc-coated .
pipes or vessels for culinary purposes both filthy and dan- |
gerous to the public health, whether they are used cautiously |
and intelligently, or rashly, like the farmer who purposed
to boil down cider and sour apples ina galvanized tank. i

In large houses, where thereare great lengths of galvanized
piping, much zinc goes into the gystems of the inmates, pro-
ducing more or less ill health and discomfort; T have heard
complaints of milky drinking water on the breakfast table,
ete., proving that the servants draw water for use directly
from the pipes without allowing any to run to waste.

That zine-lined pipes contaminate water flowing through
them for very long periods is plain from the following: The
water for my hothouses flows through 190 feet of inch gal-
vanized pipe from the street main; the water is from Wen-
ham Lake and proverbially pure; the pipe has been in posi-
tion and daly use for seven years; even now the first water
drawn from this pipe in the morning is quite opalescent
from hydrated oxide of zine. T would be loth to drink such
water; and believing that what is unfit for animals' use from
metallic contamination cannot benefit plants, I have given
directions that at least ten gallons shall run to waste before
the water is used. Such precautions are rare in dwelling
houses, I am sory to say.

If we can have this matter discussed in your journal, and
perhaps settled one way or the other, much good may acerue.
I feel convinced that zine misused is doing great mischief to
publie health. Davio M. Baron.

Salem, Mass., March, 1877.

[We shall be pleased to receive such information as any of
our readers may have to offer on this subject. But we are
inclined to think that there is not room for lengthened argu-
ment as to whether galvanized pipes are or arenot a safe and
desirable medium for the conveyance of drinking water.
They are unquestionably dangerons; and if further evidence
than that above offered by our esteemed correspondent is de-
sired, it can readily be had by consulting the back numbers
of the ScresTrFic AyerrcaN. In fact, in our present num-
ber, under the head of Answers to Correspondents, in the cor-
rection of a reply given to W. D., we republish a few facts
bearing upon the matter.—Eps. |

A Woman’s Success with Beow.
T the Editor of the Seientific American :

I am a reader of the SciENTIFIC AMERICAN, from which I
obtain much valuable information. I am wintering fifty
swarms of bees on their summer stands, some of them being
nearly buried in snow. They are doing finely. T have of my
own a system of management entirely original. My hives are
so constructed and arranged that 1 have the swarming pro-
pensities of bees as completely under my control as does the
stock miser an increase of his cattle, sheep, or swine. 1
bave no increase by bees swarming unless 1 desire it; Iturn
the whole force of bees to storing honey in the boxes con-
nected with the hive. Ample room is given in the boxes for
storing honey, so that the bees will fill thirty boxes as
quickly as they would three in an ordinary hive. The boxes
are so casy of access that the bees enter and commence work
without the least hesitation. When I want an increase of
swarms, I do not divide or make artificial swarms, But

off.

During the war I was in the artillery service, and it wasa
noted fact that a horse’s white foot would get sore when
others would not. “ Scratches,” some called it; and at one
time every white foot in a battery of 156 horses was sore,
and with few exceptions the rest were all well. They did
not graze, but only got the regular rations of oats, corn, and
hay, sent from the North and West, and could not have

standing in wet and mud, making it impossible to keep the
hoofs clean during a Virginia winter with the poor facilities
at hand. But how it was that the white feet only were af-
fected we never could explain.

Baltimo:re, Md. Frep. W. WiLp.

How Safes are Blown Open.

A criminal lately gave toa reporter of the New York Herald
the following mode of introducing powder within a safe for
the purpose of blowing open the doors.

“ What tools did you use in drilling the holes?” asked the
reporter,

“@Good cracksmen don't use tools,” answered the burglar.
“T'll show you how to blow open any safe in New York
without any tools. Just take me to a safe.”

There happened to be a safe in Judge Kilbreth's private
room, and the writer acquainted the magistrate with the
prisoner’s proposal. ‘““ By all means,” said he, ** let uslearn;”
and in a moment the room was filled with spectators.

The prisoner knelt beside the safe, which was locked.
“TLook,"” said he, “at this door. Tts fits so tightly that no
instrument can be introduced in the c¢racks and powder can-
not be inserted. 8o far so good. The burglar,” continued
he, “simply sticks putty all along the cracks except in two
places, one at the top of the door and one at the bottom,
where he leaves about an inch of space uncovered by the
putty, At the lower place he puts a quantity of powder and
he sucks out the air from the upper place, either by a suction
pump, which is the better way, or by his mouth. The
vacuum created in the safe draws in the powder through
the small crack below. The entire work does not occupy
more than five minutes.”

The above diagram illustrates the method described. D
is the safe door; E E are points left uncovered by the putty.
The powder is placed at the lower point, the suction pump
at the upper one.

—_——

Borax as an Antiseptic,

Atarecent meeting of the Pharmaceutical Society, London,
Mr. Robottom made some very interesting remarks on the
discovery of borax in Southern California, and related avery
remarkable and someshat romantic incident. Traveling on
one occasion, weary and unwell, across the bed of what had
been at some former period a vast salt lake, and from which

after a closo study of the habits and instincts of bees, I am
able to have them swarm out naturally, at any designated
date in the swarming season, which [ may arrange in early
spring. My bees average me a clear profit of over fifty dol-
lars a year for each hive I keep, by sale of surplus honey In
glass boxes. 1 am satisfled that bee-keeping Is profitable
even in our eold New England climate, where the honey sea.
#on is short,

I bave the Italian bees, and find them greatly superior to
the common beo In many points. They will colloct double
the amount of honey in the same locality. Thelr vigor in
withstanding our cold climate is a strong point In thelr
favor., They also resolutely protect themselves from the
ruvages of the bee moth, whils the comman bee often falls o
prey o its ravages, Then their beautiful color and large
size render them objects of admiration. Then they soldom
sting, or show any signs of anger, 1 have furnished severa)
of my friends with full swarms of Italian bees in my hive,
and they have in each case been highly pleased with them

| and upon it, with but little hesitation, sat himself down to
jrest.  The sun was shining fiercely, and the water ho was

some hundreds of tons of native borax are now dug out and
obtained, he saw in his pathway the dead body of a horse,

carrying was hot and unfit to drink.  He, however, bathed
his temples from the vessel containing it and fell refreshed.
Then, with his mind bent on discovery, he commenced a
post martom on the body of the horse. To his astonishment,
thoughi the temperature around him was almost too high for
endurance, he found that no decomposition had taken plnce,
but that, on the contrary, the flesh, as such, was in a perfectly
sound and good condition, On inquiry, he was told that the
carcase had been lying on the bed of horax, which was {m-
mediately underneath it, during the whole of the previous
six months.  Thereupon Mr. Robottom srrived at the con-
clusion, and very naturally so, that tho borax had been fn-
ftrumental in preserving the flesh, and in entirely proventing
those putrefactive changes which under ordinary circum-

' mediately in contact, but, inferentially, the whole carcsss
had been brought successfully under its preservative influ-
ence. It is difenlt to acquiesee in a conclusion such as this.
Borax, in fact, possesses no such power. As an antiseptie it
is inferior to boracic aeid, whilst boracic acid must yield in
turn to earbolic and benzoie acids. And yet meat will pu-
trefy in an atmosphere of the latter though entirely cut off
from contact with the outer air. ITow then, in the present

| eaten any poisonous plants. We attributed the sore feet to | instance, is the preservation of the body of the horse unders

| burning sun to be accounted for? Presuming the statement
of Mr. Robottom's informant to be correct, it would seem to
point to the probable truth of the germ theory. Itisnot im-
possible that in the wild and untrodden regions of Southern
California, beyond and aronnd the Sierra Nevada, the atmo-
sphere, from its extreme and almost optical purity, together
with its excessive dryness, cansing particles of saline mat.
ter from the surface deposits to diffuse themselves through it,
might be found incapable of propagating germ life. Inanat-
mosphere such as this, decomposition would be slow, and even
the experiments of Dr, Bastian might be reduced to nit. But,
be this as it may, borax can scarcely exercise its antiseptic
power except under the condition of actual contact. If it
were otherwise, the grand problem of bringing animal food
from the distant shores of Australia would be immediately
solved, We might well wish for such & result, and it may
be ours in time. In the meanwhile, it is instructive to learn
the many and various uses to which borax may be advan-
tageously applied, and at the same time deeply interesting to
know that, henceforward, it will come to us in comparative
purity, and without stint or limit, direct from the newly dis-
covered saline deposits of the Far West.”

il

Opposition to Machinery.

We are informed, says Capital and Labor, that in an emi-
nent coach-huilding establishment, a short time ago, the
principals desired to introduce an American machine for
making the wheels. These, of course, have to be prepared
and fitted together with the utmost accuracy; and the ma
chine in question secured this so that any number of wheels
could be turned out strictly to gauge. Some of the men en-
gaged in this department were ready enough to work the
machine, by which their own labor was lightened, and higher
wages were secured to them. But as the use of the machine
was contrary to the trade union rules, the men were ordered
to desist. The machinery was therefore put aside. Since
that time wheels made by similar mechanism have been im-
ported from America, this being the only way by which the
public requirements for light and strong wheels could be
met. It is a curious fact that some of the English carriages
exhibited at Philadelphin last year were mounted upon
American wheels, which 522 been sent over from the United
States to England, painted, and then returned with the body
of the carringes for exhibition. We understand that large
numbers of wheels are thus imported, which might have
boen made in England but for the insensate opposition to the

use of machinery.
e

Cotton and ltx Spindles,
An eminent cotton firm, in an annual report of the cotton
trade during 1875-76, gives the following as the number of
spindles in Europe and America, and the  rage annual

consumption of cotton:
Al e ERig

United States. ....... 9,600,000 . 63 . 600,000,000
Great Britain, .......80,000,000 43} ..1,207,000,006
France. ,.vuvsevnsnee 5,000,000 42 s
Germany............ 4,650,00 53 ....
Russin and Poland. .. 2,500,06c 0 «vee
g;'.lllmrhnd N o b e 1.880,% ...ﬂ.....
n--.-..-. BRERERTY » O LR
ANt s oy anans 1,:3:@0....07 By
Belgiom ....... ... 800,000,...50 ...
émoyddN 3’6:%“"3""
woeden an 0"‘,. e e
Holland...,......... m.m-n--w -u;'q

Total spindles. . ..08,000,000 2,000,000,000
or upwards of 6,000,000 bales of tho average weight of an
American bale.

- —eetre— ——

Ming Sickness, ‘

This is not dissimilar from sea sickness;
exporience in a ring to overcomo the nausea con
upon going round and round in one direction. One
most diffleult things for a circus rider to ove
sicknoss.  Clowns and ringmasters suffer from it greatly,
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balks or gets behind time, and he is obliged to )

| stances would inevitably have set In.  Now If this were really

upon him, is very likely to sufter from mn
mumm’wm‘:« ves
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Scientific Qmerican.

Aftor some suggestions tending to fapllitate the furnishing
of coples of patents, sssignments, and abstracts, and a recom-
mendation of the competitive system of vxamination of ap-
plicants for positions, the Commissioner closes his communi-
cation as follows:

“ There Is no need of going far outside the business of the
Office to find matter for examination in order to test the fit-
ness of applicants for appointment. I have found by an ex-
perience of nearly three years that an examination in matters

to official business, or pertaining to matters inti-
mately connected therewith, is all that is required, not onl
to tu{ the knowledge of an applicant, but the quality of h
mind and mental babits.”

il
—

Profossor Gray's Telephone In New York,
The first puolic exhibition of Professor Gray's musical
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'lhcy unite with those of the Lumerus, and end in a point.

f’l‘he fingers are very long; in fact, the hand is more like a
I foot. The thumb is pluced parallel with the fingers, and is
’not of the same service to the animal as the human thumb,
| All the fingers have nails of a blackish color and oval form,
'but I believe some have no nail on the thumb.

“ It is very funny to see the orang try to walk upright.
| When he is put on the floor he manages to progress by
placing his bent fists upon the ground and drawing his body
between his arms.  When moving in this manner, he strong-
Iy resembles a cripple walking on crutches. In a state of
nature, he probably seldom moves along the ground; his
whole configuration showing his fitness for climbing trees
and clinging to their branchies. The length and pliability of
'his fingers and toes enable him to grasp with facility and

be ment, but as something wonderful in the science of clee-

telephione recently took place st Steinway Hall in this city. | stendiness; and the force of his muscles empowers him to
This instrument is altogether a different invention from Pro- support his body for a great length of time by one hand or
fessor Bell's speaking telophone, which we recently de- foot. Ho can thus pass from one fixed chject to another, at
“seribed, us it is adapted only for the transmission of musical ; the distance of his reach from each other, and can obviously
sounds, At the concert in which the telephone took part, | pass from one branch of a tree to another, through a much
the operator was located in Philadelphia, over 90 miles from | greater interval. In sitting on a flat surface, this animal
New York, and was in telegraphic communication with Pro- | turns his legs under him. In sitting on the branch of a tree,
fessor Gray on the platform of the hall in this city. Profes-!oron a rope, he rests on his heels, his body leaning for-
sor Gray made a short introductory speech, in which he said: | ward against his thigh. This animal uses his hands like
! “ We don't exhibit the telephone merely as a musical instru- | others of the monkey tribe.

“The orangs, as they sit in their box, look exceedingly
| tricity. It cannot produce as fine music as has been heard | grave and sedate.  They have somewhat the physiognomy of
!bete to-night from the other performers, but it can be heard | an eastern prince who has no end of riches and nothing par-
further, It should be explained that this is bad weather ticular to do, yet fond of being amused by other people. I

s for the telephone. It has been raining all day, and the wires | expect their intelligence is very greal. It is a very old story

other

security act carelessly or unwisely."”

According to the Commissioner’s statement, some of the
few “ fosgil" examiners have been removed, and others re-
duced in rank, which evinces his determination to improve
the working force of the Office, which we fully commend.
He states as follows:

“A hf:w os the oldermenmincm tu;d "l:mpo:i «xnmmi ers
were, ud{l‘ncnt com or the tions
hnld..und_%mo ve been reduced in grade or d
since I came into office. In respect to others, I propose to
submit recommendations, Many of the older and most of
tbomm!nlngw appointed since 1860 are able and faith-
ful officers. ith » t to them 1 have but few recom-
mendations to make, the ormance of their difficult
executive and judicial duties they need only the incentive
that faithful oMeial services will be appreciated. The stand-
ard of the oxmnlnlnq corps may, and undeniably should be,

It Is possible on the pay allowed by law (although
that pay has not been enough to retain some of the best and
most emﬂcnoed men) as it now stands to clevate the stand-
ard of corps in point of ability, but it is a work which
needs to be done gradually, Some of the less able officers
have acquired long expcr{auce, considerable knowledge of

business, and in some respects render better service than

enced though abler men.  But they have long since

their maximum, and their maximum is small. On

the other hand, great care is required in the selection of
new men."”

The clerical force of the Office, which consists largely of
Jadies who have usually been appointed on personal solici-
tation, the Commissioner also proposes to sift out, and he
will retain only such as are competent to perform the Cuties
required of them. Referring to this force, says the Com-
missioner:

““ Its efficiencies are not ng to the standard required by the
public interests, nor that which the salaries paid ought to
command. The renovation of this force and the elevation
of the character of it require time and patience. By care-
fully sifting out the incompetent and inattentive, I am com.
fident that the Office may be benefited both by the addition
mdcmu and by better services from those who are

3

£

“ In respect to reductions, I am of the opinion that the ex-

amining corps should be kept up to the maximum allowed |

by law. The clerical force, [ think, may be reduced, when
improved in the manner heretofore Indicated, and when the
metbod of carrying on the clerical business is changed as |
shall hereinafter suggost.”

The most important feature, to the greatest number of per-
sons having dealings with the Patent Office, is the examing-
tion ef applications and promptitude In decisions; and we
hope to sce the Commissioner more exacting than most of
his predecessors have been, requiring the examiner in charge
of each class to keep his work up so closely that not more
than a fortoight shall intervene in any case, after the appli-
cation Is completed, before a decision fs rendered. The long
delay in some instances before a decision is made by the ex-
aminer Is annoying to the solicitor, discouraging to the in-
veator, and demoralizing to the examining corps itself; and
we hope for a reformation in this respect,

“The method of conducting the receipt of applications,
examination of cases, and issue of patents,” adds the Com-

missloner, ** appears to have been earefully thought out at a
very early period in the history of the Office. It works well,

vith the proper safeguards and

of | ot a full brass band, would be equafly disappointed with

are wet, and we shall not get as loud sounds as we might that monkeys can talk if they like, but won't because they
under more favorable circumstances.” Mr. Gray proceeded ' would be made to work. It would indeed be a wonderful

810 explain that a good deal of the volume of sound produced | thing if we could get one of these orangs to articulate even

in Philadelphia would leak out in its passage through the  a single word; and I should much like the opinion of one of
State of New Jersey, and that those who had bought a ticket the clever professors who teach the deaf and dumb people to
of Mr. Strakosch, expecting to be entertained with the music | articulate words.
““It is a curious fact that the adult animals are never taken,
those who had come expecting to be humbugged. The or I believe even seen, while the young ones are compara-
music was quite audible throughout the room, and sounded tively common. The parents are, I believe, immense fellows,
like a distant organ, with the difference, however, that the low growing between five and six feet. In the “ Asiatic Re-
notes were heard much more distinctly than the upper ones, | searches,” Dr. Abel gives an account of a large orang hav-
The sound of the instrument was rather feeble, but oc- ing been killed by the officers of the brig Mary Ann Sophis,
casionally fine and clear tones were produced. The noise l who had landed to procure water at a place called Ramboon,
made by the instrument was about as loud as that produced ' near Touramar, on the northwest coast of Sumatra. This
by blowing through a comb covered with tissue paper. It was, apparition, ‘ when moving, had the appearance of a tall man-
however, very distinct and clear, and the tunes it performed | like figure, covered with shining brown hair, walking erect,
were distinguishable. The dampness of the atmosphere de- | with a waddling gait." They managed to hunt him toa place
cidedly interfered with the clearness of the intonation. | where there were few trees, and they were obliged to cut down
A full description of the Gray telephone, with illustra- | the trees before they could drive him to fight on the ground.
tions, was published in the ScrENTIFIc AMERICAN SUurrLe- | It is stated by those who aided in his death that the human-

MENT No. 6; and others showing the scene and the instru-
ment in Steinway Hall, during the recent exhibition,
will be published in these columns, in our nextissue. The
l construction of the apparatusis bricfly as follows: A tongue
iof metal isarranged to vibrate automatically between two
electromagnets, when the clectric current passes. Of course
the number of vibrations per second of the tongue is depen-
dent upon its length, and consequently two tongues of
different lengths will have a different number of vibrations,
which, when translated into sound, will produce different
notes. If we have sixteen tongues, then it it evident we
may produceall the notes of two octaves. With each tongue,

connection is established from a different key on a keyboard, ]

so that, by pressing any key, the current passes and the cor-
responding tongue vibrates, and in so doing breaks and
' closes the circuit of the main telegraph wire. Thereforethe
Iatter is caused to transmit vibrations perfectly synchronous
with those of the tongue; and these pass to an electromag-
! net at the receiving station, which, instead of an armature,
| has asteel ribbon stretched on a metallic frame. This rib-
bon is tuned to vibrate as s particular pitch; and hence if the
vibrations which pass over the main wire are in accord with
it, it will then and then only be thrown into vibration, and
| will producesound. As there are as many receiving lnstru-
'menu as sending ones, it follows that the vibrations of any
| one tongue may be imagined as searching through all the re-
ceiving ribbons until one is found which vibrates correspond-
|ingly. In this way any note produced at the sending sts
tion is reproduced at the place of reception; and whether
one or a dozen or more notes are sounded at onee, the vibra.
ilion; will all disentangle themselves, and each set will affoct
|ita correspondingly pitehed ribbon.  This Is & very genoral
| deseription of an exceedingly beautiful invention, the prac-
tical value of which lles especially in Its adaptation to the
| purposes of multiple teleg raphy.
- -—

The Orang-Outang,

“Tho Zoologleal Soclety, London, have ngain beon very
fortunate in obtaining two orang-outangs. Thoeso Interest-
ing beasts are now accommaodated with apartments In the
keeper’s room adjoining the monkey hovse. They are very
{ funny and about as big as a human baby just beginning to

; walk, They sit in thelr box surrounded with flannels, and

many human faces that are much less human in appearance
| than these infantine catarrhines, or apes of the old continent,
| They are covered with hair, long and seanty, and of » deep
chestnut red, The ears are very small and well shaped. The
orbits of the eyes prominent; the oyes very bright and ob-
servant; no eyelashes, but the eyelids are surrounded by a
fow stiff bairs. The forearms are much longer than the legs;

:ncallo one against each other like the habes In the wood. |
Thelr foatures are exceodingly human: in fact, I have seen |

like expression of his countenance, and the piteous manner
of placing his hands over his wounds, distressed their fecl-
ings, and almost made them question the nature of the act
they were committing. When dead, both natives and Eu-
ropeans contemplated his figure with amazement. His stat-
ure at the very smallest computation was six feet. He was
said to be a full head taller than any man on board, measur-
ing seven feet in what might be called his ordinary standing
posture, and ecight feet when suspended for the purpose of
being skinned.

“ It seems probable that the animal had traveled from some
| distance to the place where he was found, as his legs were
| covered with mud up to the knees, and he was considered as
| great a prodigy by the natives as by the Europeans. They
' had never before met with an animal like him, although they
{lived within two days’ journey of one of the vast and almost

impenctrable forests of Sumatra. They seemed to think that
his appearance accounted for many strange noises resembling
screams and shouts and various sounds, which they could
neither attribute to the roar of the tiger nor the voice of any
other beast with which they were familiar."—Frank Buck-
| tland, in Land and Water.

Bl

Lime In Agriculture,

Pure lime, where it is not mingled with clay, sand, and
other organie and inorganic substances, consists of the oxide
of the metallie element ealelum, and, entering into the com-
position of all plants, must occupy a large place in Nature's
laboratory. 1t has an aflinity for water and carbonic acid;
when applied to the land it absords water, forming hydrate
of lime; this hydrate then absorbs carbonic acid, so that
lime, although applied to the land in the caustic state, really

| exista, shortly after its application, in the form of carbonate,
{along with a little sulphate and phosphate, as previously
{mentioned,  Lime has for a long time been used as » ferti-
lizer; when land previously unworked Is brought loto culti-
| vation, or when worn-out pasture land Is broken up, lime is
generally applied. It affocts chiefly the vegetable matter
containgd in the soil, promoting Its decomposition, and thus
rendering itavailable as plant food. We, however, find its
action important on some of the mineral constituents—de-
composing insoluble silicates, the result being soluble,

el > Dl
-

The Contaglon of Typhold Fever,

The question of the contagion of typhoid fover has been
examined by M. Guorin by the experimental method. He
injocted lnto a number of rabbits fecal matter from typhoid
subjects, and he finds It has a polsonous priveiple, at leaving
the system, capable of causing death.  Various other ex-
| eromontitions products of persons in typhoid fever, such ns
urine, blood, mesenteric liquids, ote., have likewise this pol-
sonous property, which Is retained for soveral months, It is

{all the balrs of the forearm point towards the elbow, wh.o!.hum from the fecal matter of healthy subjecta.
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Scientific Jmevican.

[APrIL 21, 1877,
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[Continved from first page.]

jammed his helm hard a-starboard, showing that the boat is

going about, and thus abandoning the attack until some time

when her huge antagonist shall be less wide-nwake,

Fig. 2 shows one of the new French torpedo launches, re-
cently built by Thorneyeroft in England, 8he is of eteol;
and althongh only 64 feet in longth, has attained a speed of
18'85 knots per hour.  Her engine is capable of developing

-
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in the electric light, which renders them visible when ap-
pronching at night, even at quite a long distance away. Our
engravings are selected from the pages of L'Zlustration.
Froscervation of Milk,
If milk is kept in ice water at 88:8° to 85:6° Fah., it will
continue sweet and unaltered, M. Soxhlet states, 14 days,
In one experiment it began, after 17 days, to tasto a little

- - ““‘_
Improved Mothod of Loaying Concrete under W.uh
nY JONUN O, GOODRIDGE, JR,, OF NEW YORK OITY,

In the ordinary method employed in laying concrote yy.
der water it has been considered necessary to use broken
stone and coarse gravel with cement. This materin thug
mixed has been thrown directly on the water, which was jy.
closed to prevent washing away the cement, or has hean
dumped from boxes prepared for the purpose.
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Fig. 2—~THE THORNEYCROFT TORPEDO LAUNCH.

200 horse power. The torpedo employed is charged with 66
1bs. of gun cotton, and its effects are shown in Fig. 8, which
represents the stern of an old frigate used in Cherbourg for
the experiments. The Paris correspondent of the London
Times writes concerning these experiments as follows: ““This
was the first occasion of testing in French waters whether
a torpedo could be launched against a ship in full sail. Ac-
cordingly Admiral Jaurez, who commands the squadron,
ordered a disabled ship, the Bayonnaise, during a rather
rough sea, to be towed out by a steamer belonging to the
navy. A second licutenant, M. Lemoinne, was sent for, and
informed that he had been selected to make the experiment
of launching the Thorneycroft against the Bayonnaise while
both were in full sail. He accepted the mission without
hesitation, picked out tywo enginemen and a pilot, and went
down with them into the interior of the Thorneyeroft,

of which only a small part was above water, this vis-
ible portion being painted of a gray-

rancid; this taste increased till, after 28 days, the milk be-
came congulable with boiling, and even coagulated in ice
walter,

Considerable quantities of volatile fatty acids were
formed through oxidation of milk fat in the air. This acid
formation is completely different from the lactic acid forma-
tion which occurs through decomposition of the milk sugar
by an organized ferment at high temperature, but is pre-
vented by the low temperature of the Schwartz process,
while the oxidation through cold is not hindered, but takes
place, though slowly.

AEHAIRIE

Alr Suspended In Water,
Some curious experiments with regard to the suspension
of water in air have been brought before the French Acade-
my by M. de Romilly. For example, take a bell jar and

cover the mouth with net.  Place the mouth horizontally in

ish color, 20 as to be easily confused
with the ses. The torpedo was
placed so as to project from the
bow of the vessel, at the extremity
of which were two lateen sailyards
about 10 feet in length. The tow-
ing steamer then took up its posi-
tion in front of the squadron, and
the Thorneycroft also assumed the
position assigned for it, an interval
of three or four marine miles sepa-
rating the torpedo and the Bayon-
naise.

“On a signal being given, both
were set in motion, the steamer ad-
vancing in a straight line, and the
Thomeycroft obliquely, so as to
take the Bayonnaise in flank. The
steam tug went at fourteen knots an
hour, going at full speed in order to
escape the Thorneyeroft. The lat-
fer went at nineteen knots an hour,
a rate not attained by any vessel in
the squadron. The chase lasted
about an hour, the squadron keep-
ing in the rear so as 1o witness the
operations. At the end of that time
the distance between the Thorney-
croft and the Bayonnaise had sensi-
bly diminished, and at a given mo-
ment the former, in order to come
up with the lstter at the requisite

distance, had to slacken speed to
¢ight knots an hour. The whole
squadron watched this last phase of
the struggle with bresthless interest,
and people asked themselves whether
the shock of the torpedo would not
infallibly destroy the little vessel
that bore it. It was feared that the
lives of the second lieutenant, Le-
moinne, and his three companions
were absolutely sacrificed. How-
ever, the two vessels got visibly

I have found, by repeated experiment, that it is impossi-
ble to obtain a good result from such a mixture. The vary-
ing velocity with which bodies fall through water is owing
to their different specific gravities. If stone of a specific
gravity of 25 is used with a cement of 14, the stone is in
its descent washed entirely free from the cement, and is de-
posited on the bottom, while the cement, held in partial sus-
pension, and moved by every new addition of the mixture, is
finally deposited above the stone and gravel, after being ren-
dered inert by the washing of the water.

My improvement consists, first, in rendering the water
(which isinclosed in water-tight compartments or coffer dams,
to prevent any motion or current that may allow the escape
of the concrete) strongly alkaline by the addition of a suf-
ficient quantity of air-slaked lime. This renders the water
less apt to hold the cement in suspension, and causes & more
immediate precipitation of the cement. It also canses the

concrete to attach itself the more
firmly to adjoining masonry; second,
sand, clean, sharp, and of fine grain,
is selected, and as near as possible
of the same specific gravity as the
cement, which is about 14, and
weighing about 88 1bs. to the cubic
foot, and carefully mixed with ce-
ment.

A good proportion for general
use is three parts of sand to one of
cement. The proportion may be
varied, depending on the strength
required of the concrete. In this
proportion it requires 425 cubic
feet of dry cement and 12+75 cubic
fect of dry sand to make 10 cubic
feet of concrete, measured after be-
ing laid in place. The sand and ce-
ment are then mixed with water.
Sufficient is added to make it thin-
ner than is used in the plastic bé-
tons, yet not watery or thin enough
to run, asused in ordinary concrete.
A quantity of this mixture sheuld
then be placed on an incline, where
it should be allowed to lie for a
short time until the cement has
formed a slight bond with the sand
—five or ten minutes—varying with
the quickness of the setting of the
cement, and then the whole mass
should be allowed to slide slowly
down the incline or inclines, the bot-
tom of which should be placed in
the water, and the concrete evenly
distributed by any suitable means.

A large mass should be collected
bofore dopositing, in which case the
greater portion of the concrete does
not como in contact with the water.

Succeoding batches are prepared and
deposited in the samo way, and tho
process is continued until the space
to be occupled by concrete is en-

nearer,

“All at once the Thorneycroft
put on a Jast spurt, and struck the
Bayonnaise with ita whole force on the starboard bow,
The sea was terribly agitated, a deafening report was
heard, and the Bayonnaiee, with a rent as big as a house,
sank with wonderful mapidity. As for the Thorneyeroft, ro
bounding by the shock about 50 feet, even before the oxplo
sion occurred, it went round and round for a few moments,
und then quietly resumed the direction of the squadron. No |
trace remained of the Bayonnaise; it was literally swallowed
up by the sea.”

The best mode of defence against torpedo launches lics

Fig. 3.—EFFECT PRODUCED BY A TORPEDO.

water, and suck up some water into the jar by means of a
tube inserted in the upper part, and furnished with o stop-
cock, If you now close the stopcock and raise the Jar, the
water will remain fn the Iatter, s meniscus being formed st
each mesh of the net, along with a large genern]l meniscus,
In & similar arrangement, M. de Romilly succeeds in even
boiling this suspended water, by plnrin}: a flame under the
net (which in this case Is metallic). The jar is here made to

communicate with another jar placed in a vessol, the suction
tube acting through this sccond jar,

tirely filled.
Biéton so deposited under water
noeds no ramming. The grains of

sand olose together with thelr irregular interstitial spaces
filled with concroete,
mass, woighing about 144 Ibs. to the cubic foot, and o spe-
cific gravity of about 28, and eapable of having a crushing
strain of over 6,0001bs, per square inch, and a tensile strength
of over 800 Ibs, per square inch.

We have then & homogeneous compact

Ax iron wash for woodwork can be made by taking fine iron

fillngs 1 part, brickdust 1 part, and ashes 1 part.  Put them
in glue wator, warm, and stir well together, Uso two coats.
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CENTRAL AFRICAN HABITATIONS.

Commander Cameron, R.N, whose famous journey acroas
Africs has proved so rieh in valuable additions to our geo-
graphical knowledge of a liule-known portion of that con-
rocord of his travels, the sketches from

nexed illustrstions are made.  Both represent
m.:hbhwm afford an excellent idea of the eth.
nological importance of a study of the people of Central
Africs und their habits.

Fig. 1 ropresents the curious village of Manyuema, where
the explorer found the houses arranged in regular streets,
and the latter kept serupulously neat and clean.  The inhab-
itants, although cannibals, are
much more clivilized than their
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takes the life out of it.  The ** dootored ” fabrie neither wears
a8 long, nor looks os well after a short use, as though un
| tampered with. In furniture, the attempt to imitate elabo
I rate carving has lead to, and in fact encournged, weak and
unworkmanlike construction. The present stylo of building
{offers & premium on slight in hidden work; and we find
! houses in which our grandparents lived unpretending lives,
outlasting those which we ourselves put up.

Professional and ** practical " (7) men, devold of, and in
many cases Incapable of recelving, the proper training, have
Intrusted to them our lives and our property; and by their
| ignorance endanger them both.  Instruction is given, or pre-

attend sham churches and pray to be delivered from lying and
hypocrisy ; o if half the columns and mouldings were n‘nl flat
and downright lies, and most of the brown stone fronta ‘lml'l.":
To be sure, the * columns

paint and sand or thin veneer,
renewed, and

scale off and look ridiculous, and have to be :
the brown stone fronts get measly if shammed with paint,
or If of thin sheets, buckle out and tumble down and kill &
passer-by now and then; but then paint can be renewed, and
there are plenty more passers-by in the world. A split pin
or akey is left out, or insufficiently driven home, and a flaw
in & bedplate is filled up and painted over, ina plece of heavy
machinery run at s high speed; and some day there is 4 thud

and a crash, and castings are

broken, and forgings twisted,

neighbors, and appear to be a
conquering race which has en-
slaved the tribes of the vicinity.
They are skillful iron workers,
and erect furnaces which show
considerable inventive ability.

It is well known that, in prehis-
toric times, whole villages were
often constructed on piles, above
lakes. Relies of these dwellings
have been abundantly found, be-
longing to extinct peoples repre-
senting all stages of civilization,
from the age of stone down to
the dawn of the iron age. It is
not understood why the ancicnts
adopted this form of habitation.
Protection from hostile tribes,
safety from wild beasts, and con-
venience in fishing, have all
been suggested; but there are
reasons which go to show that
none of these explanations are
entirely satisfactory. Command-
er Cameron has found the same
species of dwellings in use on
Lake Mohyra, in Central Africa,
and in Fig. 2 one of thehuts is
represented. The inhabitantsare
excellent swimmers, and, al-
though provided with boats, fre-
quently take to the water in pre-
ference to using them.

The lake dwellings of which our engraving gives a speci-
men are to be found in all parts of the world. The oldest
known are in Switzerland, and in that country they have
been thoroughly explored. They are of two Kinds, those
built of fascines and those built on piles. Those of fascines
were commonly used on the smaller lnkes of Switzerland,
and wherever the bottom was too soft to hold a mass of piles
firmly; those of piles were built in deeper water, where the
waves would sweep away a foundation of fascines. Lake
dwellings as old as the stone age are found in some parts of
Russia, and in Borneo and the Malay archipelago, us well as
in Africa. Herodotus mentions them on Lake Prasias,
in Thrace; and as these were connected with the shore
only by a single narrow bridge, the inhabitants were
enabled to defy the troops of Darius. Each family oc-
cupied one hut, and caught fish by letting o basket
down through a trap door.

In Bwitzerland, large settlements of lake dwellings
have been discovered in Lakes Zurich, Constance, Ge-
neva, Neufchatel, and others; and from one in the lit-
tle lake of Moosseedorf, near Berne, a vast quantity of
very interesting relics of the stone age have been
found, together with weapons and implements made
of teeth and horns of animals, and fragments of pot-
tery. A lake village at Robenhausen, in the Canton of
Zurich, contains numerous dwellings, and it has been
estimated that 100,000 piles of oak, beech, and fir
were nsed in its construction; and three different sets of
piles indicate as many different periods of construction.
‘Wheat, barley, burnt apples and pears, beech nuts,
cherry stones, fragments of cordage, and cloth of flax
and bast, and stone relies, were found here in great pro-
fusion.

Similar structures have been found also in the lakes
of Scotland and Ireland.

.
-

Shams, .
If there is,any special curse under which the world at

large, and our own country in particular, is laboring, it is

that of skam. Both directly and indirectly, shams effect an
injury; and this injury is both material and moral. It is,
however, hardly supposable that the latter aspect of the case
will nowadays have much attention-paid to it; socioty geems
calloused, and, possibly, the only way in which shamming
can be made unpopular is to show that it is unprofitable.
To show that shamming and shams are also in very bad taste,
a8 well as being dishonest, wonld be quite easy; but it seems
as though the high road to man’s reason lies through the
pocket. Shams are uneconomical in most instances. The
desire to appear better thun facts warrant leads, in nearly
every case, to a sacrifice of some cardinal merit. Thus the
textile fabric of a given material, weight, and strength may
be combed up, or filled in, or highly calendered, until it sim-
ulates a nobler material, has a greater weight and bulk, and
assumes a more costly appearance; but the first operation
weakens the fibre; the second renders it brittle; the third

Fig. 1—THE VILLAGE OF MANYUEMA.

tended to be given, and yet where (by some rare chance) solid
and practical studies are undertaken, they are slurred over
so that when the time comes when we need them, the facts
or rules which should be ““ at hand " are forgotten, if indeed
they were ever learned.  Vessels are built of poor iron, and
commanded by poor officers; they go down, or run ashore
and break in the middle, and the account of ““ profit and
loss "' has an entry, running more or Jess into the hundreds of
thousands, on the debit side.

Patent attorneys, of more or less enterprise and “ cheek,”
procure patent papers with big red seals thereon, and fob

their clients’ (or victims') money; and when the time comes

Fig, & ~AFRICAN LAKE DWELLING,

to test thom, any one ean drive a triumphal charot of in-
fringement through the elaims and never raffle o plume,

Bridges with any amount of ornamental work and stylish
paint (in showy places) are thrown neross streams or chasms,
and over them heavy traing are thundered, until some cold
still night n chord snapsand travelors' wives are widowed by
the score, nnd everybody shudders—and goes on shamming
and being imposed on just the same as ever,

A theater hns o gandy domed celling which shows deop
and lu:"av{v panelling, frescoed in the highest style of the art
—a ﬂuéih!uml i blaze and a quick lekiong of flames, and the
whole disgusting sham curls up and drops upon a panie-
stricken audience, and the entire tinder-hox of a man-trap
crackles and fulls, and in it are the sickening corpses of o
happy unsuspecting throng; all the world is horrorstruck,
and inspection is rife, nnd committees rampant for o torm of
| days; and now woall go into sham theaters tho same as ever;

and six or eight thousand dollary’
worth of damage done; and every
one stands round in sham shoes
and wonders how it happened.
A large percentage of patents
granted is for “ substitutes,” a8
though there were not sufficient
fertility in lying, and encugh
originality in covering the lies
up, without protecting the—the
—{well, we might as well say it)
the lars.

A prominent Methodist divine
once rode from Washington to
San Francisco on a free pass
granted to his brother, and made
out in his brother’s name. He
afterwards “hoped the Lord
would forgive him for telling a
lic three thousand miles long.” But
there is not a city in our land in
which there are not lies covering
acres of ground and towering
up stupendously in their magnifi-
cent pretension; sheet iron lies,
pretending to be granite; cast
iron lies passing themselves off
for marble; and plastered brick
lies, shamming sandstone; and
in them merchants are selling
cotton velvets, snd baryta paints,
and fusel oil whiskey, and leaded
“tinware,” and soap loaded with water, and all kinds of
abominable shams; and we (bless our dear unsuspecting, un-
mindful souls!) enjoy it all immensely, and keep on stealing
from our right hand pockets to put into the left, and then
boast of our superior acuteness and progress. And the devil,
or whoever else it is that gets a share of what we waste anda
dividend on all that we cheat ourselves out of, looks on and
laughs, and pockets the income brought him by shem. And,
doubtless, as long as we can stand it, he can. But how long
can we stand it?—Polytechnic Review.

April Management of Bees,

Mrs. E. 8. Tupper tells the readers of the Bee Keoper's
Mugazine how to treat bees during this month (April),
to produce the best future results. She says:

Inall places near timber, bees find natural pollen now,
in average sensons; and if the colony has a prolific
queen and they have honey or are fed, the brood should
be abundant and young bees appear fast. This state
of things should be encouraged, and then you are sure
of good working colonies. YWhere bees are thus doing
well, empty combs may be added from time to time, as
fast as hatching bees are plenty enough to cover the
brood. We have in early seasons and in strong colonies
had comb built to some extent in Aprik Two years
ago we gave comb foundations to several colonies in
April, feeding them quite liberally with diluted honey,
and we had ten full combs completed in the hives in
eight days. We found always a great gain inusing the
comb foundations.

Usually no comb is built until much warmer weather
than we have in April, and we attribute our success
then to the heat generated by a very large number of
bees in hives very tight,  We would always take care
to have the quilts, blankets, or mats snugly tucked in
and the entrances quite small, so that all the heat pos-
gible may be maintained,

If thore are wild cherry trees near your bees, they
should not be allowed to store honey in boxes or frames
while the bloom of these trees continued. We have
seen honey that was unsalable from wild cherry flower.

If it is intended to multiply colonies this year, by the last
of April it is well to begin raising surplus queens to be ready
for the senson when dividing is in order.  Our way to do
this is to tuko combs from the bect and most prolific queen
wo have, with brood in all stages in the cells, and plenty of
young adhering bees with them.  Two of these combs will
do, but three or four are better.  Put these in an empty hive
(n small one if you have it), and take it to a dark coilur or
bee house for a few days, taking care of course to supply it
with syrup or diluted honey. You can set it where you
please when taking it from the cellar, for the bees will mark
their location. They will start a number of cells, and these
may be used for forming new colonies, or the cells may be
presorved in nucleus hives until fertilized and the queens be
wsed.  Young queens are of great value in dividing; and
you should begin in season to rear them.,




Piants and Insocts,

8ir J. Lubbock, M.P., recently delivered a lecture at the
Boulm' of Arts, London, on * Certain Relations between
Plants and Insects.” The lecturer said that he would on-
deavor to bring before them in a condensed form what was
known in regard to the importance of the functions which
insects performed for plants, and the aftractions which plants
provided for the insects, Neither plants not insects would be
what they were but for the influence of the other; indeod,
gome plants were altogether dependant on the visits of In-

Seientific Auerican.

muoh asastriking contrast was created; but in those instances
the insects wore unfitted for the food of birds, who could
thus casily distingulsh and avoid them. Much, however,
yet remained to be discovered; but, in conclugion, he might
soy that in the insect kingdom there was not a hue, or spot,
or color which did not serve some purpose or perform some
funotion, or which was not of some use in the economy of
Noture."

—

Surveylng the Stateo of Now York,

sects.  He thought that there wasno doubt that, as Sprengel
originally the true use of honey to flowers was 10|
attract bees and other insects.  Ants, however, were also
very useful to plants in destroying caterpillars and other in-|
jurious insects which fed upon them. M. Foret watched
from that point of view a large nest of formica giratensis,
and he found that the ants brought in dead insccts—small
caterpillars, grasshoppers, etc.—at the rate of 28 per minute, '
or 16,000 per hour: which, when it was considered that the i
ants worked all day, and sometimes during summer wea
all night, it wonld be easy to see what important funct
they fulfilled in keeping down the number of small insects, l
Some of the most mischievous of the class of small insects— |
certain specimens, for instance, of aphis and coccus—had |
turned the tables on the plants, and converted the ants from
enemies to friends, by themselves developing nectaries and
secreting boney, which the ants loved.  They had all scen the |
little brown ants running up the stems of plants to milk their !
curious little cattle, and by the adoption of that ingcnioms;
idea not only did the aphides and cocci secure immunity from |
the attacks of the ants, but even turned them into friends. |
They were subject to the attacks of a species of ichneumon,
and M. Delphine had noticed the ants watching over them
with a truly maternal vigilance and driving off the ichneu-
mons whenever they attempted to approach. Certain plants
would produce no seeds at all unless they were visited by in- |
sects.

In some of our colonies the very useful common red clover
will produce no seeds on account of the absence of humble |
bees. The same remark applied to the non-production of
seeds from the scarlet runner in Nicaragua. Even in cases
where it was not absolutely necessary, it was better that the
plant should be fertilized by the pollen from another flower.
Ants if they left one plant generally crept to another of the |
same kind; but cross-fertilization was wanted for flowers, |
and hence they required insects which readily flew from one
flower to another. Even in the case of many small plants,
‘uch as crucifers, composita, saxifrage, which might well
be fertilized by ants, the visits of flying insects were much
more advantageous. Moreover, if the plants were visited by
aats, not only would they deprive them of their honey, but
they would destroy the bees, If an ant wastouched with a
biristle it would turn round and bite it with its horned jaws;
if, then, the delicate proboscis of a bee was bitten by an ant
in the same way, its power of procuring honey would be
quickly destroyed altogether.

The lecturer gave instances of plants and flowers which
were naturally protected from ants by their natural forma-
tion, in some cases the stems being covered with bristles, in
others being “sticky,"” thus preventing the ants from creeping
up them. That was the case with plants which bore horizon-
tal or upright flowers. In other cases the ants could readily |
reach the outer leaves of flowers which were pendulous, but |
could not get at the honey, or if they attempted would gen- ‘
erally fall to the ground. Among the former class of plants '
were the lamium and the carlina oulgaris; among the latter
the snowdrop, the cyclamen, ete.

The lecturer next called attention to several varieties of
*“sleeping flowers,” some of which slept during the day,
others during the night, opening and closing at different
periods of the day or night, and said that he thought that
the explanation was due to the fact that bees and wasps were
fying about very early in the momning, while the ants did not
come out till the dew was off the grass, nnd therefore could
not got at flowers which were by that time closed.

Passing 1o the second portion of his lecture, Sir John said

The report of the Bourd of Commissioners of the Btate
Survey, for the year 1876, has just been issued. In it the
necessity for a thorough survey of the whole State is pointed
out a8 a measure of economical value to the people. The re-
port says:

*The officers of the survey found, in intercourse with the
people in those sections which were visited, that there were
ovils growing out of the prevailing ignorance with regard to
the topography of our State, which exceeded anything be-

ther | fore suspected. We learned that large numbers of our citi- | yourself.
jons | zens, & great proportion of whom were women; and persons | will acquit you of suicide, as it does not forbid any donkey

dependent upon small estates had been induced to invest
their property in railroad stocks or bonds which had proved
to be of little or no value, and that these investments were
made upon solicitations and statements which would not
have been listened to if the maps and surveys of New York
had given any idea ot the character of its surface. If these
maps bad shown our people the relative heights and positions
of our hillz and valleys, and the natural channels of com-
merce, they could not have been induced to invest their
money in projects so placed that failure was inevitable.
Had there been but a fair knowledge of the hills and valleys
of our State, these disasters never could have happened.
Our citizens would have been protected against reckless or
fraudulent enterprises, as the peopie of England or of Switzer-
land are protected, by maps and surveys which show at a
glance the character of the country, and to which it is their
practice to refer whenever they are solicited to invest in this
class of public improvements. We have already discovered
several instances where roads have been carried over hills at
a ruinous cost, not only of construction but of operation,
where valleys might have been followed at comparatively
small expense, and which would have furnished a larger and
more profitable traffic.

*¢ As illustrating the grossness of these errors, we find that
on our best map Buffalo is placed about three miles from its
true position, Elmira about three miles, Ogdensburgh half a
mile, Syracuse a mile and a half, Plattsburgh three miles,
and similar misplacements wherever tests have been applied.
Lake Champlain is laid down from a survey made before the
Revolution. Recent measurements show that, with respect
to distances of twenty miles on the lake, the maps are in er-
ror as much as three miles. The maps of New York we find
to beworse than those of any other civilized country of equal
wealth. Even Japan has a rough triangulation of her terri-
tory a hundred years ago, and has now a more sccurate work
of similar character in progress under American officers,
Every European government has executed a careful survey
of its territory based upon triangulation, not because they
are richer than we, for Switzerland and Sweden are poorer,
but because they are wiser than we, and have observed the
waste that follows bad surveys and false and deficient maps.
A triangulation of Massachusetts was made nearly forty years
ago; a similar work is in progress in New Jersey; Pennsyl-
vania has a topographical survey under way, and like sur-
veys are advancing in California, Nevada, Utah, Colorado,
New Mexico, and Wyoming. When New York attains dis-
tinction as the worst mapped wealthy State in the world, it
is time to consider whether this marked deficiency has not
already produced serious evils, which are generally felt, even
though their cause Is not understood.

““For these evils we propose the same remedy that other
governments have tried with perfect success—a trigonomet-
rical survey. By this means points about ten to fifteen miles
apart should be exnetly determined in position throughout

that the larvae of insects tsught many instructive lessons, It
would, in fact, be a great mistake (o regard them merely as
" preparatory stages in the development of the perfect insect.
They were much more than that, for external circumstances
acted on the Iarva as well as on the perfect insect, and both
therefore were liable to adaptation. The modification which
insect larvee undergo might be divided into two kinds,
namely, **developmental,” or those which tended to s
imation to the mature form; and * adaptational " or *
tation,”™ namely, those which tended to suit it to jts own
of life. Some of the larve were very dissimilar in thek
fect form, others were not much alternd In their ultimate
shapes.  Among the former class were the larve of moths,
sunflies, and beetles. Among the Iatter class were the centl-
'pedl:, l:: weevll, the sitaris, the anthran, ote,
eation of insecta founded on larve would be quite different
from that founded on the perfect fnsects. lllmmltl puzzle
8 very good naturalist to determine the spocies of ant larya;
while the larva of butterflies and moths was as easy to dl-‘
tinguish as the difference in the perfect insect was palpable
The lecturer proceeded 1o explain the different species of cat
erpillars: that their outer coatings, varying from dark brown
to light green, ana spotted and striped specimens with shades
of various hues, had In each instance been provided with
such colom for the purpose generally of being almost Indis
tinguishable on the flowers and plants which they aflected
in ope or two cases, Indeed, the reverse was the case, Inas-

adap-
mode
r per-

the State, the work being verified by reference to the surveys
of \he general government. This system of points, perhaps
twelve miles apart, will form the principal triangulation of
the State survey, and every effort will be made to have both
| the courses and distances between stations known with ut-
| most precision, and to have them marked with monuments
i which wiil remain for many generations.  This is usually
done by burying below the frost line an carthen jar of

pprox- | peculiar form and marking, with its center at the pointtobe | taken from the different sides of a house,

preserved, while directly above it is placed a stone squared
and marked with the number of the station, and projecting
enough above the surface of the ground to be readily found.
These principal stations would be placed upon prominent
hills overlooking the neighboring country.  Where principal
| #tations are 100 far apart for convenient use in local fUrveys,

The classifl- secondary and tertinry stations must be fixed by trigo- |

nometrical measurements fro;
socondary and tertl

m the principal stations. These

Y ary points would also be preserved by
underground marks and surface monuments of cut stone.
Thelr distances apart would be dotermined by the charcter
of the local surveys to be based upon them, being nearest
togethor where land Is most valuable.  Those famillar with
the subiject well know that such polnts sand lines can nover
bo lost.  They form an enduring buse upon which each
county or town ean found special surveys of any degree of
precision
and referred to the State survey points will be permanently
‘fixed. The use of the magnetic needle will no longer bo

{lost in five yoars 22 per cent of its nitro
"sample manufactured in 1872 lost in four year
| through evaporstion.  The conclusions are tha

|
All property lines or public boundaries measured | that, to allow for this lToms,

i

[APRIL 21, 1877,

necessary, since the course of every line will bo astronomi.
cully determined, and the ncouracy of surveys onn be testad
by connecting with two or more of the State monuments,

“ An annual appropriation of §20,000 for ten yenrs will,
we think, complete a State trigonometrical survey in such 5
'manner a8 to furnish accurate bases for local surveys
| throughout the State in every town where they are needed,
and secure the corners of the counties, This estimate fu
based on careful examinations during the summer, and hyg

been compared with the cost of surveys elsewhere,”

_— —t—r—— .

Parnlysis In the Poas,

The London Punch, alluding facetiously to the popular
scare on poisonous canned peas, adds afew lines of chemieal
fact worth remembering. Beware, says the writer, how you
try the effect of strychnine, prussic acid, or any other
| poison, on u rabbit or a guinea pig. Have the fear of the
| Anti-Vivisection Act before your eyes, If you want to try
| experiments with poisons on a living animal, try them on
Should you kill yourself, unintentionally, the law

| to experiment on a donkey. Suppose, for instance, you want
| to know what is the effect of repeated small doses of copper
| upon the human system, take o fraction of & grain of the sul-
phate or acetate of that metal once a day continually till you
discover. Ultimately you will find it produce paralysis,
You will lose the use of your hands or legs, or one side, or
more, of your body. Salts of copper will paralyze you sooner
than even salts of mercury. But you must take them in
minute quantities. In large doses they mostly rid you of
themselves—copper acting like antimony. In order to take
your copper pleasantly, your best plan will be to swallow it
at dinner time, daily, along with green peas. This you can
do all the year round, as peas are always to be had preserved
in tins. You can mix your copper with your peas if neces-
sary. If the peas are of a dull, grayish, faded, ugly color,
there is probably no copper in them, and you may have to
prt some. But when their tintis a beautiful bright green,
then you may suspect that there is plenty of copper in them
to cause paralysis if persevered with sufficiently long. The
copper is mingled with the peas to make them look pretty;
and few people seem to be deterred by the fear of poison
from preferring pretty-looking peas to plain ones. It is pos-
sible, however, that it may become rather less casy than it
has been heretofore to procure tinned peas, which besides
being tinned are also coppered.  Several foreign provision
dealers have lately been summoned before Mr. Knox, and,
on medical evidence, fined for selling tinned peas
copper in dangerous quantities. As they sold them in igno-
rance, they have been let off with nominal fines, but in future
venders of coppered peas may expect to incur a pensity
of $250 for each offence—and have to pay. Of course
the multitude ignorantly eating peas greened with copper
must be, all of them, greener than any peas. Bright green
tinned peas may always be suspected of containing copper.
If there is any question on that point, it may be summarily
gettled by pouring on the peas a little strong liquid am-
monia, which, if copper is present, will make them turn
bluer than even their seller will look when he is fined
§200. So also with pickles, only the vinegar of the
pickles will require alarge excess of ammonia, In casethere
is no ammonia or other means at hand of determining
whether the greenness of peas or pickles is owing to copper
or no, a philosopher would give copper the credit of thecolor,
and himself the benefit of the doubt.
A New Photo-Sculpture FProcess.

In the United States Army Department st the Centen-
nial, there was exhibited a handsome model of the Rock
Island Arsenal. Itis to Le regretted that this work of art
did rot bear some description as to the manner in which it
was produced—an explanation of which we find for the first
time in the recently issued report of the Chief of Ordnance
of the United States army. From the various buildings, it
appears, positive photographs were obtained, representing
all their different sides. Each view was then exposed over
a thick film of sensitized gelatin covering » glass plate, and
| afterwards the soluble, opaque portions of the gelatin were
washed out.  The film was then swelled by a peculiar pro-
‘cesa, %0 a8 to magnify its differences of level, until a suita-
| ble relief was obtained; and plaster cast being taken of the
| fllm, it gave a permanent mould from which many repetitions
Lcould be made. A muccossivo sories of these plaster views,
mitered to-

i

‘getboru their edgos; and when roofed in,
perfect reproduction of the
“crevice being represented.
lnttico work around tho plazza mw
lines not over 0°008 Inch In width. The mo
Baron F. Von Egloffstein, of this city. ‘

According to recent Investigations aptai
| Vienna, it appears that a specimen of

should be fixed as limits for the em
peviode, I dhoul 1 Tl 0 B
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o ! , and W, I Paino,
v York Brooklyn Bridge, who
 examine the Niagara Railway Sus.
‘to report upon its state and stability,
L8 report that they first ex-
ortions of the bridge supposed to
nd fo the anchorages where the strands
and pass to and around the shoes, some of the
somewhat corroded with rust: particularly at

rusted portions of the several wires have
1 FOMOY itil porfectly sound wires were found under-

“The portions removed have now been replaced by spli-
! picce to each individual wire under the strain due
 the weight of the bridge.
~ The state of the strands now at this anchorage, and the

neral condition of the strands at the other anchorages, lead
to the opinion that there is at none of them a diminu-
streng | corrosion of half of one per cent, which
s Tittle a ht be expected in any iron bridge structure
‘standing the length of time this has stood; and it is to bo
‘noted that the oxidation of the wires has not taken place in
‘the main cables between the towers, but at the extreme shore
‘ends near the shoes where the strain is less than it is clse
‘where.

Careful tests have proved conclusively that the wire has
lost none of its original strength from the strains to which it
Thas been subjected, and there is no reason to believe that the
‘bridge is now less capable of carrying the usual trains or the
test load which was at first imposed upon it.

During the examinations they carefully noted that the ne-
tion of the bridze under passing loads is normal; and as the
heaviest locomotives and trains of eight or more loaded
bridge, they had excellent opportunities of observing their
effect.

A further report, accompanied with drawings, is to be
submitted at an early day, in which will be stated in detail
the examinations that have been made and the results of
numerous tests of the strength of wire from the cables,

i Effect of Sunlizht on Flour.
- It is maintained, says The Millstone, that the inferior qual-
ity of certain kinds of wheat and rye flour is frequently due
to the action of sunlight on the flour; even when in bugs or
 barrels the gluten experiences a change similar to that occa-
sioned by heating in the mill. The tendency thus imparted
to it, to become lumpy, and to form dough without tough-
ness, is similar to that of most grain, or of flour when it is
too fresh, or made from grain ground too early, or when
sdulterated with cheaper barley meal, Such flour can be
improved by keeping somo weeks.

Becent Dmeviean and Foreign Ratents,

NEW MISCELLANEOUS INVENTIONS,

IMPROVED HAME FASTENER.

Tunis I, Poland, Farmersville, Collin County, Tex.—This bame fastener
comprises n palr of piatos and a set of gradulated links. Upon one end of
the steap In formed an eye or hook (o recelve the hame loop. Upon the
othor and s o hook, to be hooked Into one or another of the links, This
fastening can bo readily fastened and wnfastoned without taking off the
gloves, and with cold and benumbed fingers, and when fastened will hold
the hamos securely. This luvention I8 for sale. For terms, cte,, address
the Inventor as above,

IMPFROVED DRUSIL

Towis Utte, Nora Springs, Towa.—This consists of a brush bead, with a

rocomsed bottom and alde luge, in connection with a broom whisk fastening
' wire, that Is wound around the head and the whisk ends, and retalned by
HE Jugs and sultable end fastening,

IMPROVED SLATE,

George 8. Velez, New York clty.—The object of this invention is (6 pro-
vide an lmproved device for facilitating and expediting the multiplication
{1 of larger and smaller numbers by the assistsnee of mechanical means, 1t
{1 conslats of & slate with & sliding slate rale, gulded [n & slot o recess of the
. slate, and worked In connectlon with the graduated or subdivided edges
or the adjoining slate sections,

IMPROVED DAG FASTENER
' Constantin Lazareriteh, Brookiyn, N. Y.~This lovention consists In »
) rectangular frame of metal sewed to the moath of the bag at one side. It
: is shorter than the width of the bag, and s provided with buckie-shaped
ealches at {te lower side nenr each end, which are each provided with &
number of bars, A bar of metal having formed upon It two hooks eapabile
of engaglog with the bar of tho buckie-shuped eatchies fs sowed on (he
side opposite the rectangular frame.  The parts are so arranged that the
Toose sldos of the mouth of the bag may be folded In upon its contents, and
the rectangular frame closed over the loose sides of the moath.  The har
Baving the books Is ¢l sed overall In such a manter as to deaw the side
apainet the rectangular frame, and is then hooked to the buckie-shaped

IMIROVED BALE NOOK.

Henry Hanschildt, Kew York city.—The object 15 to provide for the
handling of bales an tmproved hook that fe rigidly connected to the hand)e
without working loose thereln, or injuring the hand of the workman using
it. A cross pin is passed through & loagitadinal hle of the handle, atd an
ey of the shank eod of (he hook. The shank end may be threaded and
scrowed lnto & screw socket of the handle, the key being aleo threaded st
the end and screwed Into the wood of the handle at the side opposite to
the longitadinal entrance bole of the key,

IMPROVED COMMINED COLLAR AND maMy,
- Bars Stroud, Riceford, Minn. —This relates to an Improved collar and
| hame combined, which may be fitted In flexible and casy manner 10 any
wiaw of peck of & horse, and which admits the ad justment of the dmft on
the hame, and the comvenieut opeutng and cloddng of the collar and hame
for putting the same oo or off the neck.

Scientific Amevicu,

——————————————————
————————————————t

IMPROVED ITEATER.
Joud Cuardiola, Ohoeold, Guatemnla,—This conslata of a heating farnace

cloalng an annular alr space, and & central alre pipe and radial pipes, that
The devico alss connlsts of a cold alr pipe leading from the blower pipo to
tho hot alr plpe bayond the heater, for the purpose of Jntroducing cold air
1o the place of hot alr into the deylog apartment when dealred.  This In-
vention was described and (llostrated on p. 82, vol, 34,

IMPROVED HARNESS TRIMMING.

Tsaac N, Just, Belding, Mich,—This consists in the combination of the
swinging wedge block, having ita bottom cotcaved, and provided with &
flange along Its rear edge, and an extension having the inner side of s
bottom bar coneaved or flat with the terret.  In usiog the device the free

drawn back for & sultable distance, It Is then drawn forward and draws
the wedgo block Into the cavity of the oxtension, and clamps the said the-
strop socurely between the lower edge of the sald block and the bottom bar
of the extension,

IMIROVED GLAZIER'S DIAMOND NMOLDER
Jacques E. Karcleen, Now York city.—The object is to simplify the con-
atruction of glaziers' dlamond holders In connmnon use In such s manner that
they can bo mado chesper, and also #o as to take up less room In the pocket.
The invention {ats of tho breaker bolng | to tho handle dircetly
and In Mne with the axis of the handle and of the swiveled dlamond holder,
The present ferrule construction is thus dispensod with,

IMPROVED TRACE BUCKLE.

Lyman D. Hubbanl, Hume, N, Y., assignor to himself and Henry O,
Brown, of same place.—This trace buckle Is provided with a swinging
tongue section provided with wedgeshaped sldes, that slides In horizontal
slots of the buckle frame. 1t Is readily opened to detach the trace by pull
ing the samo forward and swinging the lateral tongue section nto open
position,

IMPROVED COMBINED DRYER AND SMOKE HOUSE.

Ransom Sabin, Shelby, Mich.—This is & building made of sheet metal
and angle lron, having a fireplace, and a flue running around its interior
and out at the roof. It also consists in a circle provided with hooks, upon
which to hang meat and other articlos, and in the arrangement of swinging
shelves for supporting frait and vegetables,

IMPROVED OILER.

William H. Harrison, Livermore, Cal.—This ofler is so constructed as to
cateh and hold any oll that may run down the stem, while at the same time
it keeps the outaide of the can free from oll, and the caught ofl free from
dost.

NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPROVED ORE SEPARATOR.

aof new and Improved conatruction, for leating alr for drying purposes, and | on the uppor sldo of n Journal box,
for Weating bulldings, ete., baving an (nner and outer cylindrical ahell In- | vided with split tabos, linving Nerew caps

connoets the same with the annular alr space, and a fliregmte and firoplace, | ** brass "'

ond of the tostmp s passed through the cavity of the extension and is |

‘ql.lndctomblltbodﬂll(obunndclcnlolhcwpdlhoﬂlllh‘. The

IMPFROVED CAR AXLE BOX.
Joseph A, Pleard, North Platto, Noly,—This conslsts in the arrangement,
of o rescrvolr for containing oll, pro-
for controlling the flow of oil.
The sadd tubes communleats with & serfos of holes in the back of the
or bearing warface of the box through grooves cut in the brass

for that purpose, The duvice also conslsta In backing the sald brass by a

' plate of iron and a heavy sheet of rubber,

IMPROVED CROSS TIE FOR NAILWAYS.

Henry 8.Wilson, Fernanding, Flo.~This conaivts of an lron beam having
wide flanges formed on Its upper and lower sldes, and provided with fixed
and removable clips for clamping the rall flange. Theadvantages clatmed
are, that the cross tie Is practically Indestructible, and {hat & track laid
upon tios of this description §s more durable snd less liable to sccidenta
than those laid upon ordinary wooden thes,

IMPROVED STEAM ROCK DRILL.
| Joseph C. Githens, New Yotk elty,~This rock drill is so constructed as
| to avoid the necessity of a large steam chest upon the outelde of the stesm

| middle part of the piston is made smaller and Is surrounded with a sleeve,
the space between the said middie part and the sald sloeve serving as s
imchu:. The steam is Introduced through guide pine screwed into
| the opposite sides of the cylinder, the inner ends of which enter curved
slots in the sides of the eleeve so that the sald alceve may be tarned to
admit and exhanst the steam by the longitudinal movement of the piston,

NEW AGRICULTURAL INVENTIONS,

-

IMPROVED BRUSH ANXD CANE CUTTER.

Oliver Pickering, Neodham, Mass,, sssignor to himself and Charles E.
Keith, of same place.—This consists In & ferrule provided with the three
hooks, & pivoted button, and a bolt. in combination with the handle, to re-
celve and hold the sbank of the cutter. By this construction the cutter
will be held securely in place while in use, and may be readily detached
by removing the bolt.

IMPROVED GRAIN SEPARATOR.

Theophilus Harrison and Willism C. Bachanan, Belleville, [Il.—From
thrashers the straw comes to the sep from six inches to three feet in
depth, and the shaking packs the straw, so that it requires to be pailed
apart by some instrumentality. This s accomplished by rakes mounted
on crank shafts, so that they are alternately oscillated and carried forward
:mmm.lhmda'abwh and back with it, thos pulling apart the
straw at the point of juncture of the sections of the shaker,

IMPROYVED CRANBERRY SEPARATOR.
Joseph C. Hinchman, Medford, N. J.—In using this machine, as the ber-
ties drop throngh the space between boards they strike the forwand part
|ollbovarddoo(mumtolkr.nndmepﬂfmbcnhbwodmtha
|nm«lg!ollklndlndhudmdp~dmtmmwmdm
| boanls until they are received In a box placed benecath the forward lower

‘Wikism M. Courtis, Wyandotte, Mich.—The tallings are received fmlpnollkun. The perfect berries that were prevented from boanding,
the tail-race by a chate, and are projected betwoen blocks and upon the | and those that struck against the inner side of the boand, pass down be-

grating with sufficient force to carry the larger particles over the end of
#he grating into a vertical chute. By the action of currents of water the
heavier of the particles that pass throngh the grating fall toward the pipe
leading to tho vettling tank, while the lizhter of such particles are carried
upward and discharged with the tallings,

IMPROVED RAILROAD SWITCIL

Willlam H., Cooke, Wilton, Conn.—This switch is operated by the pass-
ing Jocomotive. A notched bar Is connected with the movable switch rails,
and a locking lever engages with notches of said bar, By meansof a T
lever, the locking lever is disengaged, and the notehed bar and mils are
moved. Lovers, which are moved by the locomotive, are placed cach side
of and from the notched bar, and connected with the T Jever by
means of rods,

IMPROVED BOAT-DETACHING APPARATUS
William McK, Bell, Collingwood, Ontario, Canada.—This invention con-
lats of a detaching device applied to the boat, and made of a supporting
frame with o pivoted tumbling bar and swinging tongue, locking by its
toothed or serratod end to a correspondingly toothed projection or cateh
of tho supporting plate, until the prossure on the tongue ls relessed, and
thereby the same detached.

DMPROVED TURNSTILE,
Alfred F. Swan, Hoboken, N. J.—~This consists of paraliel guide ralls,
with central plvoted side standards, having rigid horlsontal arms, of which
one sut extends pamliel to the other at an oblique angle to the longl I

tween another set of boands to the next roller, where the same operation is
repeated, and #0 on to the last, when the bad berries drop into a suitable

receplacle, I

B

NEW HOUSEHOLD INVENTIONS.

IMPROVED LAMP BURNER.

Charles A. Ferron, Paris, France, assignor to George R. Tuttle, New
York city.—This consists of an interior fixed, and an exterior detachable,
| guide tube for the wick, to which the alr Is supplied from the outside
through the base of the dome, and the juside through a radial alr channel
of the jcal base, armnged d the stem of the wick-adjusting spur
wheols. The wick ls evenly sdjasted by intermeshing doadle spur wheels
in counection with flat side springs of the base part. The upper part of
the wick is closed, while the lower part Is open, the closed part belng
arrested In its downward motion by a mdial top plate or partition of the .
base section. The chimney, globe, and dome holder are supported on a
| collar of the base section, and by a guide r.og on the outer wick tube,

IMPROVED LINE FASTENER,
{ Androw S, Goodrich, New York city, assignor to himself snd Henry
| Gootrich, of same place.—This Invention consists of a clothes-line sup-
| porter consisting of & supperting plate, which is attached to the window
caalng cutsido of the lower sash, and provided with a fixed horlzontal arm,
lmﬂyb‘wupﬂghl standand and outer hook. On the inclined collar of

axis of the stile, The side standards and arma are revolved and Jocked by
hinged and spring-acted platforms, which are Jointly worked by the welght
of the person  passing throogh the turnstile.  One platform operates the
standands by ringshaped sleeves, with pins entering spiral recesses of the
mme. The second platform locks the standands by recesses binding on
wtop pina, jolutly with the first platform or slugly, to prevent the return of
the pervon,

I
a

IMPROVED MILLSTONE CUNI,

Willlam L. Taggart, Nilos, Mich,, assignor to himeelf and Willlam R
Taggart, of same place. ~This lovention consists in a4 doable walled curb
for stones of fouring-mills, the inner wall being provided with opentngs
and deflectors, which meoelve the alr from the lnberior of (he carb, and
deliver It 0 the space between the double walls,  Apertures are provided
In the top of the curb for the admission of alr betweon the walls of the curb,
A tube that connects the space betwoen the walls with an exhanst fan, the

; object being Lo provide efficlent mwans for ventilating bure stones, so that
[ the capacity of the stones may be lucreased and the quality of four fu
proved.

IMPROVED WATER WIERL,

Androw Jamison, Taylorstows, Pa, - This (nvention conslsta ln & waler
wheel provided with sembeylindrical or wedgeshaped buckets, placed In

8 channel In the middie parts of sald wheel, Mol lend from the ring
channel In skl wheel at the eods of the buekots, oot through the ends of
the wheel. By this constrae’lon the water, as it enters the wheel, Implages

upan the buckets, and by (s fores gives motion 10 the wheel. At the same
e the rapld motion of the wheel koopw the buckets and holos In the
lower part of the wheel full of water, so that the wheel will be driven by
both the force and the welght of the water. >

IMPFROVED POST AND PFILE DRIVER
Wilitam A, Nowton, Pappinville, Mo, ~This mschine I moonted on
Wheels ko s (0 be moved from place to place as dostrod,  Tis standanis may
bo adjusted Into & vertical position when (he surface of the ground into
which the posta are 1o be driven In Inclisod.  The standards slso serve &8
ways for the hammer, which may be made (n parts secneely bolted together,
#o that Its welght may be increased or diminiebad as required,

IMPROVED CAR COUPLING,

John B, P, Mohan, Dryden, Ming,, sssbenor of one thind his right to
Thomas D, M. Mohan, of ssme place.—~The mads of operstion is as fol-
lows: The link passes Into the drawhead under and agaltist the rear of &
lover, lifting the latter agalnst the spring untfl e recoss receives arpring
bolt, which then holds (he lever in & hortsontal position arainst the tension
of 8 spring.  As 500 as the shaft or koy s turmed sufelontly to fores back
the bolt, the spring forces down the rear and sp the front end of the lever,

| thus uncoupling the care,

‘munmumumw

, excendingly ingenions,
| Ing which s well worthy of careful

the Jand swings a lever arm that sapports the palley line, the arm be-
| Ing, at \he end ewinglng on the post, nclined tn similar manner as the col-
lar, and secared by set-screw In inwand or outwand position thereon.

IMPROVED SPFICE DOX.,
Orvill M. Brock, Monrooton, Pa.—This In the of
& pepper box and salt cellar, the latter boing serewed on ar otherwise at-
tached 1o the former, »0 that It may be readily detached when salt Is used.

—— O —

| NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS,

i IMPROVED SHEET METAL ROOFING.
Hlenry W, Smith, Waynesburg, O., assignor 0 himself and Thomas C.
Sayder, of same plsce, —This consists In the uso of fanged sheets and
| anchars, The roofing s hell securely without driving nals through the
| sheots of metal composing the same.  The peculiar form of the seam per-
| mits of expansion or contraction without Injury to the roof.

IMFROVED MACHINE FOR PLANING WOOD.

Frederic Godean, Parls, France, assignor to Plerre Ferdinand Arbey, of
rame place.—The knife rests on the front hearing or cbeek of & lower plate.
The top plate bears by its front part or face on the knife, snd bs curved to
ba rised a short distance above the watn part of the kuife for the same
purpose of leaving the knife free of pressare at the rear part.  The lower
plate 1o secured by fastening screws passting down throagh the plate Into
the cutterhend, or from below, through the cutter-hesd, Into the plate,
The top plate is securd (0 the cntter-hoad by fastening serews near the
centor of the plate, or to the lower plate, as described. Por the purpose

dad LW

o of the frame, The slde plates of he frame earry & toral rovolving
shaft, on which i placed a laterally sliding but axially rovolving emery
wheel, that is adjusted to the knife to be sharpenad by meaos of & hand
lever, connected with saltable mechanism. Dy moving the lever hasdieto

;duu.mu,mamnﬂmmq-i—lh“

-

IMPFROVED SHUTTLE nox LOOM,
James Hyde, Stottville, N. Y.This Is an

nary fancy looms; snd that wmay be worked witheg
1t bs, however,
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Business and Personal.
T Oharge for Tnsertion wnder tha Aead ls Owe Dollar

fine for aach insertion. If the Nothon excends four
Lum-..rpa-‘wuw.k

Fhotogmaphile Apparstus, Chemicals, ete.
outta, 8 10 BB, B Sackmann & Oo., manufs,

Trookiyn, N. Y.

Disirable froproof rooms, with Hydrunllo Power in
any quantity, st Jow ront, st Rock Falls, 1L AL 1% Smith.

Wanted—The address of the proprietor and manufac-
tory of the County Fruit Getherer, Reply to J. O
Stribiing, Pondloton, 8. C.

Artosian Well. —Wanted offors to sink an Artesinn Well
10 tho vieinity of Now Yorkeity. Wall:horers will ploase
adidross 3. O, Dox &80, New York.

Centennlal  Btoamer.—A usefol article for House
Koepara,  Htato righta for salo,  Adidross Contennial
Stoamor Cumpany, 97 0th 8¢, Brooklyn, B, DN Y,

A machine works, or othors destrois of manafacturing
the best Steam Fire Engino and other Fire Apparatus,
onn 30 woll by addressing 1. M. Kafer, Trenton, N. J.

Patent Scroll and Band Saws, Best and cheapost in
use Oondesman, Bgun & Co,, Cinctonaty, O.

Bost Glass Ollors.  Cody & Ruthven, Clucinnati, O,

Nook Cover Protector Patent for salp, or to munu.
faotire on royalty. Addross M. & 11, Dox 2, Sperry, Des
Molnes Co., lowa.

A palr of Commerelal Printing Telegraph Instruments,

but Httlo used, can boe bought for #180 of A. Alex, Pool
& 0o, 8 R, R. Ave., Market 8t. Station, Newark, N. J.
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T. F D, Jr., will find on p. 315, vol. 29,
dlrections for tempering edge tools. Back numbers of
this Journal are sold for 10 cents cach, See publishons'
notics on the second page of (his isvne.—E. I, does not
sond sufMolent data as to his boat, engine, and boller,

8. W, 11, will find directions for coloring brickwork on
Pp. 25, 2, vol 801, 1, P, will find womething on
changing the color of the halr on p. 20, vol, B, K
will findd & recipe for cologme on p, ™, vol. 8L, P, G
will find & full description of the Greal Eastern stoam
ship on p. 86, vol, 8L—A. 8, will find direotions for
making eruclblos on p, €30, vol, 82,0, AL will and
directions for rocovering tin from tnned plate serap on
P10, vol, 8Lk, w. Joowlll find a rocipo for a ol
plating solntion on p. 110, vol, 85,W. I IL will ind o
roelpo for u sllver-plating solition on p, 208, vol, 81V,
O, will find a roclpe for n staln to mitate black walnut

good recipe for a paint for smoko stacks, bolloms, ete.

J. IR I, will find on p. 190, vol, 85, directions for mak-

Ing tmitation marble,—C. M. ean drill glass by follow.
Ing the directions on p. 218, vol. 1. A cement for fast-

enlng glass to wood 18 desoribed on p, 148, vol. 34, —E,

F. M. will find a recipo for Vieuna tiread on p. 185, vol,

83N, E, L, will find an artielo on sendine the timp by

tolegraph on p, 858, vol, 80.—M. G, wil find directions
for ridding frult trees of Insccts on p. 20, vol, M@,

onp. 90, vol. 3%, —L. G. L. will find on p, 59, vol, 81, a |

H. P, will find an auswer to his query as to the surface |
of a brake on p, 278, vol. 81, —W. R. W. can make lils |

(®) G. M. F. asks: Will 60 feet silk-covered
copper wire, % of an fneh In diameter, for the primary
eoll. which is 6 inehes long, and 1,900 fect of allk covered

i fnp"ﬂ wire, A of an inch in diameter, for the secondary
ooll, give & sovere shock? A, Yes,
M. F.G. eays: 1. I am making a small
| hortsonital steam engine; the cylinder s of birass, casl,
witha 1 lnch bore and two inohes stroke. How lango
and heavy must I make the balance wheel? A, Make it
0 Inohes In dinmoter, to weigh 4 1bs, 2, How large must
1 make & baller of shoet copper, And how much prossiure
| will [t stand?  How large must 1 mako s boller of sheet
[ tron, and also what pressurs will it stand? A, Boller
| ahould bo 8 Inctios dinmeter and 15 fnches high,  Copper

| of from B0 to 60 I, per square noh,
n
[ (8 H. P, nsks: 1. Wounld steam at low

prossure mingled with comprossed air at a higher pross.

wre molston tho ale and inoronse the prossare? A, Yos,
[0, Wit thifedenons shionl® 1 make my ale tank Lo stand n
l pressro of 160 [hw,, the diamoter belng 10 Inchos? A,
About f, If 1€ s wrought lron,

(0 8. A, I says: 1, T hought a telegraph
sounder having about No, 82 wire oo it} and I have mado
another Instrument uxlng No, 18 wire—about 175 feet In
coll,  'When worklng It alone, It works well; but when I
| nttempt (o work the two Instruments togother in n short
1ino, 1 Aind only ono of them will work, the ene which
B tho flne wiroon 1t,  What s the difienlty? A, The
roslntanos of the Ane wire Is too mueh for the elronit,
both nstrnments shonld be wound with the same slee
wire, 2. Pleass publish a reclpo for a varnish or compor
sition to be used on wire an an Insulator in place of the
covering generally used, A, Shellac and aleohol In

| @1y J. H. H. asks: Can you give mo s m.
| el for coment with which [ can fasten thicknesss o
| paper together, which, on applieation, will cause »0 on
Iargement (expansion or contmction) or .m.
shape or size? A, Weo do not know of such & povpary.

thon,
o0

@2 J. €. C. asks: 1. How can | make
stearic aclkd without an hydmulic press, or (he usof
contly ehomicals? A, Tt In not practioable. £ How ean
beecswnx eandlos be prevented from guttering? A, Add

| abont 10 per cent of stearie ackd to the wax, 3. How jy
| paraflin wax made? A. The mode of obtalning parafin
| differs nccording to s belng an educt or product: an
| duet an from petroleam, neftgil, ceolent, ote., and &

: brown
" | whould b & thick, fron | thick, for a working pressire | product of the dry distiliation of coal, peat, and

bituminous shale, It s usnally obtained from petrole.
wm, by distilling the roaldues after the soparstion of
tho lighter olls, with stosmn at a temperature of from
9000 to 4007, It In soparated from the Houid distiliate
by artificinl cold and tho contrifugal machine, purified
by troatment with ol of vitriol and steam, and nenteal
Tzed with Hime water, Tt s then rapldly redistilled, and
treatod In the hydralio pross, as in the preparation of
stearie acld.

(24) M. J. B. nsks: What is an cast and
west line? Is it a paraliel of latitude or a loe ranning
at right angles to o meridian? A, It is & paraliel of latl.
tude,

(24) E. A. H. says: 1, What is the prossure
of water froezing in an alrtight cylinder? A, About 50,000
1w, per square Inch, 2, What Is the strength of cast Iron
and sheet fron, of X inch and 44 thick rospectively, (o
realst water prossure? A, Cast iron 18000, and sheet
iron 85,000 per square inch. 3. Which plan would be

sk
Bt vol 30, 1 will . somselhing ‘on parhtia and | sometimes used for tho purpose, 3, Can you publish a
halos on pp. 182, 171, vol. S2—0.W. B. will find a re. | Process for making bard rubbert A, See p. 129, vol. 82,
cipe for n liquid dressing for shoes on p. 107, vol. 86, (10) G. M. G. asks: Ins an clectromngnot
For s recipe for writing fluld, see p. @2, vol. 83.—8. A. 8. | 1o attraction on an armatire approsching directly
will find directions for dyeing crimason on p. 235, vol. 86, | ynon (¢ than it has on one approaching in an oblique
. AL will find directions for mending rubber boots on | qireetion toward the poles of the magnot? A. Yes,

Lot for strength of resistance to the hammer in rivet-
ing, n bar 5 feot in length one end not supported, or & 10
foot bar with both ends supported? A, There might be
no differenco, if the bars wore sufficiently rigid, Steel
or wrought fron would answer for the bar,

(25) J. B. O. nsks: Is it possible to build an
eloctro-magnotie ongine of one-half horse power? AL

Wanted—An ostimate on six Locomotive Bollers, §
horse powor,  Address Box 218, N, Y. Post Office.

Wanted—-Machines for Boring and Pressing on Car
Whoeels, A. L. 1do, Springfeld, Il

Penfild Dok Works, Lockport, N. Y, Our new All
Stool Rollor Bushing ia twioo na strong as tho brass.

Spr Glassos, Mathematical Instruments, Steel Tape
Monsuros, ote. Send for eatalogue. W. Y. MeAllistor,
™ Chestout 8¢, Philadelphia, Pa.

£3.200 buys a machine and model shop full of orders

potato starch on p. 415, vol. 80,—J, R. will find diree-

P20, vol, 30,11, J, M, will find directions for making

thons for making rubber hand stamps on p. 158, vol. 31,
~E. P, will find descriptions of emery wheels and their

(11) A. E. T, asks: Of what are the zine
plates made (hat are used In medical batteries, so that
they do not need to be amalgamatod, but can be used
until they are worn out? I refer to the kind nsed in a

Yeu, 2 If wo, what size of magnet will be required? Al
It requires a combination of magnets to get continuons
work. 8, Will a cast fron magnet answer as well as s
wrought fron magnet? A. Wrought lron is best,

uses on p. 22, vol, 20.—E, W. will find directions for rid-
ding a houso of cockroaches on p. 43, vol. 31. Asto
bodbugs, seo p, 178, vol, 8L —~R. H. M. will find direc-
tons for glaring earthenware on p. 358, vol. 35.—W. H.
T, can fasten rubberrollers to thelr spindles with glue.
For wringing machines, marine gluo wonld be best. Sce
p. 43, vol. 82, —L. 8, B. will find something on endurance
of life in an alrtight place on p, 202, vol. 32. To make
oxygen, soe p, 200, vol. 83,—L. C. will find a recipe for

for stopping leaks in boilers on p. AR, vol. 34.—
E. H. P, will find a recipo for invisible ink on p. 267, vol.
34,~J. A. T, can calculate the power of his engime by
the rules given on p. 83, vol, 33, —W. C, J, will find di-
rections for romoving freckles on p. 157, vol. 82.—J. H,
will find on p. 268, vol. 30, a recipe for cement that will
faston metals to gloss,—J, A. McC, can blne his gun
barrels by the process described on p, 123, vol. 31.—J.

List of tools and particalars sent on ap toT. B.
Jeffery, 38 Canal St., Chicago, 111

Lathon, Planers, Drills.  List of bargains in 8hearman's
Reporter, free.  Address 12 N, 34 8t,, Philadelphin, Pa,

Grasshopper Killer for sale.—State and County rights
of Patent No. 157,85, Machine to kill Locust. Apply to
Charles Hoos, Amgo, Nebraska.

Common Sense Chsirs and Rockers. Solid comfort
all around the house. Send stamp for (llustmtod price
Nt to F. A. Sinclalr, Mottville, N. ¥, For sale by the
trade.

Palnters.—Send for new pricos of Metallic Graining
Tools, for “ wiping out.” J. J. Callow, Cloveland, O.

For Salo.—~Combined Panch and Shears, and Engine
Lathos, now and socond-hand. Address Lambertvillo
Iron Works, Lambertville, N. J.

bichromate solution, A. A very small amount of mer-
cury ix sometimes put in the molten xine before casting,

FPloase give mo detalls of tho process of tempering
steel wprings? A, See pp, 27, 843, vol. 82,

(12) J. D. J. asks: 1. Ta there anything that
will neutralize the attraction of a lodestone? A. Its at-
traction can be neutralized by placing an equal magnetic
force of the same polarity in juxtaposition with it, 2.
Has n lodestone ever been used as a light motor power?
A. No,

(183) D. W. L. asks: 1. Will a small mag-
neto-clectric machine, stuch as Is used for medical pur-
poses, be sufficient to charge & small magnet? A. No,
2. Has electricity in this form ever been used for tele-
graphin ;¥ A, Yes.

(20) G. G. says: A little while ago I made a
simplo telephone, to be used without the eloctrical cur-
ront. Itried a thin sheet of brass In place of o mem-
brano as a cover to tho mouthploee for recelving amd for
transmitting the vibrations made by the voice to the
connecting line. T found that the brass would not sn-
swer. If a sheet of fron or other metal is nsed, what s
the shape, and how is it held in position? A. The trans-
mitting instrument consists of a simple electromagnet,
in front of which is a tightly stretched membrane of
ekin; just opposite the poles of the magnet, on the
membrane, is a small permanent magnet which vibeates
with the former when set in motion by the air. The re-
ceiving Instrument is a tubular formed
of asingle helix with an external soft iron case, into

Hyatt & Co.'s Varnishes and Japans, as to price, color,
purity, and dumbility, are cheap by comparison than any
othory extant. 28 Grand st., N. Y. Factory, Newark,
N. J. Send for circular and descriptive price list.

Gas lighting by Electricity, applicd to pablic and pri-
wate bulldings. For the dest system, address A. L. Bo-
gart, 7R Broadway, N. Y.

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

Saperior Lace Leather, all sizes, cheap. Hooks and
Couplings for fiat and round Belts. Send for eatalogue.
C. W. Amy, 43 North 3 St., Philadelphia, Pa.

F. C. Beach & Co,, makers of the Tom Thumb Tele-
eraph and other clectrical machines have removed to 50
Wiater St N. Y.

For Best Presses, Dies, and Frult Can Tools, Bliss &
‘Willisms, cor. of Plymouth snd Jay Sta., Brooklyn, N.Y.

Land Pipe, Sheet Lead, Bar Lead, and Gas Pipe. Send
for prioss.  Balley, Parrell & Co., Pittaburgh, Pa.

Hydmulle Presses and Jacks, new and second hand.
lathes and Machinery for Poliahing and Baffing metals.
E. Lyon £ Co., #0Gmnd 8¢ N. Y,

Solid Emery Valcanite Wheels—The Solid Original
Emery Wheel —other kings imitations and inferior.
Caction.—Our pame fs stampod in full on all our best
Standard Belting, Packing, and Hose, Duy that only.
The best ls the cheapest. New York Delting and Pack-
Ing Company, 37 and 33 Park Bow, Now York.

Consumption Cured.—An old physiclan retired from
aactive praction, having had placed In his hands by an Bast

Indian miss y the 1 of & smplo v
romedy for the speedy and per L oure for C

tion, Bronehitls, Catarrh, Asthma, and all Throat and
Tang affections, also o positiveand radloal cure for Nerv-
ots Detillity and all nervous complaints, after having
thoroughly tosted its wonderfnl curstive powers in
Of canen, Tecls it bis duty to mako it known to
his sufforing fellows. Actusted by this motive, and a
desire Lo reliove b suffering, he will
send, froo of charg to all who desiro it, this rocipo, with
full direetions for proparing and suooossfolly using,
Sent by return mall by sddressing with stamp, naming
this paper, Dr. J. C. Btone, 52 North Fifth Stroot, Phila-
delplia, P
Steel Castings from one 1h. to five thousand Ibs, Tn.
valuable for strength and dorability, Clreulars freo.
Pittaburgh Steol Casting Co,, Pittaburgh, Fa.

Shingle Heading, and Stave Machine, Seo advertise.
ment of Trevor & Co., Lockport, K. Y,

For Solld Wrought iron Boams, ote., soo advertiso-
mont.  Address Unlon Iron Mills, 174 ®h, Pa,, for

C.E. should trap his moles. See p. 23, vol, 28.—J. R. J.
will find directions for making an molian harp on p. 330,
vol. 26.—A. M. N. will find directions for drilling holes
in glass on p. 215, vol. 31. Hydrofiuoric acld will dis-
solve glass.  See p. 208, vol. V. —C. W. H. will find on
p. 171, vol. 36, a recipe for s cement that will fasten pa-
per to stone or fron.—A. S. will find a recipe for water
proof glue on p. 43, vol. 32.—G. L M. will find a full de-
scription of the East River bridge on p, 99, vol. 85,

(1) A. McG. asks: Why do frost crystals
form on windows? A. I ice water be Introduced into a
glass vessel in & warm room, it speedily determines the
precipitation of the moistare from the surrounding alr,
which forms as beads of dew upon the exterfor surface
of the vessel, 1If instead of cold water a mixture of
pounded ice and salt be introduced, the cond d mols-
ture will be frozen ss it forms into hoarfrost, which {s
composed of minute crystals of jee. This precipitation
and congelation s precisely analogous to that which
takes place upon window panes in cold weather, All
frozen water Is crystalline,

(2) J. R. L. asks: How can I give shirt bosoms
the polish and stiffness obtained by shirt f. ]
A. Rub 1 ox. best potato starch up with s Hittle cold water,
%0 84 1o red all the lumpe; add a tablespoonful
best Joaf suzur, an equal quantity of dextrin, a lNttle
soluble indigo, and 3 lump of pure paraflin about the
size of a nutmeg. Then add a pint of bolling water,
and boil, with occasional stirring, for half an hour (not
less). The starch should be stralned through a Yinen
cloth before using,

(3) D. F. H. asks: What is used on the end
of magnots to keep the wire In place? Wil {ron or brass
dot A. Brass or bone rubber,

(M) J. A. H. asks: 1. In an electromagnet
made of 25 feet of No. 18 copper wire, of what length
and wizo should the core (composed of small soft fron
wiron) be, to give the greatest Inductive ¢ffeot to a soo-
ondary coll? A, Of 76 or 8 Inchos length and 3¢ Inch
diameter, 2, Which will give the most magnetie powor,
& ingle coll 1 foot in length, or 4 layors # Inches long,
and sbould the fron cores be the same slzo In each ease?

rule regulating the proporti lengths of helices to
thelr diameters and to the diameter of the Iron cam?
A. AboutBor10 to 1is o good proportion, 4, What
rule regulates the slze of the wire of which the hollx {s

Nthograph, ote.

Hand ¥irm Engines, Lift and Voreo Pom
ps for fire
and all other purposes.  Address Sannen
Pallse, N. Y. U.8 A ol

The Zewo Refrigerator was swarded & grand Centen.
nial medal. Send for book . l*,.".ﬂd&.!‘."

Etterieh's Serew Cutting Tools are In grest demand
Catalogne freo. Frasse £Co., @ Chstham S, N, Yy,

Ml Stone Dreseing Diamonds, Slmple, effective, and
de. J. Diekt “UN M . N.T.

Boo Boult's Paneling, Moulding, and Dovetalling Ma-
ciine at Contennial, B. 855, Kend for pamphlet and

posod? A, The wiro should bo of suoh size that,
when flllog the proposed npaco, {ta roslstance about

vquals that of the battery,

(%) W. 8. asks: 1. Please give o description
of how a good vibmator §s made, and how Is It applied
on clectrical spparstus? A, Connect one end of the
coll of an eloctromagnet to the armature of the same;
the other end, to ono pole of a battery; and the opposite
pole of the battery to an adjustable spring against which
the nrmature presses when not attracted. The polnts of
contact of armatare and spring should be made of platl.
nhm, 2, Can you mention a good work on exporimental
eloctricity and magnetlemy A, Read Davis' * Manual
of Magnethem," Pynchon's * Chomieal Phynles,” or

sample of work., B. C. Maech'y Co., Battle Croek, Mich.

Tyndall's * Lectures on Electricity ™

A. Tho single coll, with proper battory? 4, What I the |

Is the exhaust steam of an ordinary engine heated to
above 212* Fah.? A, Yes

(14) A. 8. asks: Does it take more time to
scend one letter by telegraph over a continnous line of
10,000 miles than over a line of 1,000 miles? A. Yes, one
hundred times more,

(15) C. 8. M. says: Some time ago I pur-
chasod a socond hand galvanie battery; and when I add-
ed the solution and tried to run iz, I could only feel the
very slightest current, and that only lasted a few min-
utes, How can I remedy it? A. We cannot tell you,
unless you state what the battery is composed of.

(16) J. F. D. asks: Can I run by foot power
a magneto-electric machine capable of heating s 1¢inch
steel rod to a red heat? A, No.,

(17) W. R. B. says: In maling vinegar, 1
uso a common German genemtor containing corncobs
soaked In vinegar, When 1let a stream of cider flow
in, the temperature rose to 110° Fah.; but when it flowed
out at the bottom, It was flat, Mke warm water. I have
made strong vinegar In this way before, and with the
same apparstus. Can you tell me what is the difficalty?
“A- Add a lttle vinegar to the cider and Jet it ferment &
| short time before running through the acetifier; or re-
| turn the liquid to the same, and let it trickle slowly
through It a second time, and even a third time, if noces-

| (18) F. W. J. says: Can you give me s re-
‘ olpe for n gold wash for watch chaing, cte.? A, Cloan

tho articles perfectly, and wash them In o strong neutml

bath of ehloride of gold Inwarm water. Then dip for &
\ t inte d ly strong solution of copperas,
dry, and polish, Or use an etherial solution of chloride
of gold, dry, and redunce by contact with hydrogen g
(conl gan will answer) in a tight apartment.  Ordip in
tho gold solution first mentioned, and then in a hot soly.
ton of canstie alkall,

(10) G, 8. says: 1. T wishto make n colloe-
ton of marino animals, such as spongos, anemones, und
algw,  Which Is the best time to commence it, spring or
summer? A, We belfeve the latter part of the summer
| In gonerally chosen for such colleotions. 2. Would such

(anlmals live in water mixed with common salt In the
| Anmo proportion as salt or sea water!? A, Exporionce
has shown that genuine sea water is bost. 8, Do yon
think It would Improve the hoalth of these animals to
have the light of the sun filtered throngh  yellow papor
or (vt Professor Draper, of New York, says: * The
yollow ray of the sunlight s that portion which Is the
pecullar stimulus of the chemistry of the leaves and
planta.® I doubt notbut that It would have some in-
| flnence on the podypd, but 1 would like to have your
iopiulou. A. Dim, diffused sunlight Is bost.

| (20) J. B. H. asks: How can I best make a
| coment that will stand firo and not wash or crumble out?
Ihave a boller In two parts, anda space between the
| two has 10 bo stopped with & Vahaped plece of Iron,
The coment that T have used dries and crumbles ont, A.
Uno made as foll Cant fron borings 10 Ibs,,
rod Jead 1 1b., alum 3¢ Ib,, Hmo & Iba,, sal ammoniae 2
oes, Dissolve the alum and sal ammonise (n & small
lqnmﬂlydwwm,ﬂmhmmuﬂ-h.

the top of which s loosely fitted a light fron plate which
is thrown into vibrations by the action of the magnetiz-
ing helix. 2. Does it require a circuit to transmit the
clectrical current? A. Yes, The helices of both elec-
tromagnets are included in one clrcuit, which may also
include a battery.

(27) J. A. T. says: I have an engine 1§ by 4
inches. What power will it give with a horizontal boller
185 Inches x 1214 inches with tabes 114 inches in diame-
ter? A, Possibly you may realize 4 a horse power.

(28) J. A. C. asks: What is the ecasiest
method by which 2 conducting surface can be imparted
to cloth, leather, etc., for the purpose of electro-plating?
I have tried plumbago, bat it will not do for my purpose.
A. Try the : Immerse the object in a solution
of nitrate of silver in wood naphtha, When partiaily
dried, treat with ammonia. After being thoroughly
dried, the object should be exposed to the vapor of mer
cury, when its surface will become completely metak
lized in a fow momenta; transfer to bath immediately.
Great care must be taken not to breathe the mercury
fumes.

(20) D. C. W. asks: 1. Which solution in a
Bunsen battery requires to be changed, and how often?
A. The nitric acid requires to be changed first, bot the
froquency of change depends upon the work done. The
bost rule fs to change whenover the battery becomes (00
woak tsdo the work, 2, How can Tmnke an olectrotype
of an autogeaph? A, You must photo-engrave it float.
Seap, 4, vol. 89,

(30) F. D. H. asks: If T connect one cell
of n earbon and ono coll of a Leclanché battery, for
elther quantity or Intonsity, do 1 utilize the entiro energy
of both, or is there a wasto owing to the elements bolng
dissimilar? A, It {s & bad plan to Datterles dif-
foring in cloctro-motive farce, for quantity; connected in
nerios, the resulting ) ¢ is equal to the
wum of all the electro-motive forees of the different colls.

(81) C. E. J. says: Inclosed find of
battery wire, The wires have : ;

then Thave bad the same
and in evory caso was the
tho sample. The floor is double, w
Tho wires ran in a groove cut in the

wiro ix preclsely the same as th

in the samo channel. In most casos,
would be In the middle of the other +
to find that any of tho other wires werv s
the wires arc in a damp place, the ac
ered wiro, and bo sure the covering {s perfect.

&.(83) T. J. L. nsks: IIM“
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ke Murvary Inclosod ln s tube will answer u;ry mn..

Zine and lead are among the moat expansibls solids,

(45) W. E. N, says: I have o wmall copper
boller 18 {nehes high and 12 tnches in diameter, mado of
N Inch copper. The heads are of % Inch copper. What
'dnm!llllm' A, You can uso an engloe 144 x

(0) J. HL T, waks: 1. I have n 10 horse

OP" | nawer onglne whioh ordinarily works woll, but when at

() R. B. C. sayn: 1, 1 am about to have a
. - whool mado, of 1 inohes dlamoter, and would
ke to know how wuch plteh to give it. I have an

that will run through one inch square aperture under &
five inch pressure or head. A, About xix and five horse
power respectively.

(39) J. H. H. says: 1. I propose making a
wroaght Iron jacket cylinder, 2} feet In diameter and 6
feet long, with a steam space of 14§ Inches, to bo run by
superheated steam. I understand that steam can be

t01200° Fah. Tho outside of the cylinder

acylinder of this constructlon, how many degroes of
‘heat will be radiated to the Interior of the eylinder? We

~ expect to uso between 25 and 40 Ibs, of steam A, You
‘donot send suficlont data. 2. Would an elliptical eyl

inder bo as good as acircular one? A, No, 3. How
thick would you make the non-conducting coating? A.
From 3§ to 1 inch.

(40) S. asks: What is the rule by which
shipbullders calculate the carrying capacity of vessels,
and find tho weight of a ship as she stands in tho water?
A. The rule Is too long for insertion in these columns.
You should consult a standard treatise on shipbuilding.

(41) E. M. asks: 1. How can I use and
make dipping acid for cleaning gas fixtures? A. Use
sulphuric acid dilated with about 5 parts of water. 2.
How can I put on the bronge powder nsed on zine cov-
ering piper A. Use bolled ofl asa size. 8. Howcan I
make lacquer used after bronzing? Can any kind of
clear transparent varnish be used? A. Use shellac in
alcohel,

(42) J. K. says: 1. We have an upright tu-
bular boller of the following dimensions: Shell 8 fect by
8 feet, plates 3¢ inch thick, eingle riveted, having 51
tubes cach 6 foet long by 244 inches diameter. Firebox
or furmnace s 30 Inches by 23 Inches high,  Heads %{ inch
thick; and the boiler Is made of best iron, The water
space wround firebox s 2 Inches, How many horse
power (ut 20 feot heating surface per horso powor) do
you consldor thix boller to giver A, About T4, 2.
What pressure per squaro Inch should ft be worked up
to} A. From 50 to 100 Ibs,

(43) A. P. H. says: We have two 00 flue
boilers, 14 feet long and @ inches dlameter, They were
tostod with 100 b, cold water pressure and did not leak.
But s soon as we startod fre under them they bogan to
Jeak dn the seams over the fire on top; where the fire
did not strike them they wore poerfectly dry. We
calked them, and that stopped the leaks for a day or
two, Weo tried the calking over again several times,
but with the same resnlt,  When we had run about four
woaks, all the flaes in the back end of one of the bollers
bogan to Jeak, Why did the flues In one bollor leak and
not those In tho othert A, We judgoe from your account
that the boflers have been badly bullt, badly managed,
or both, the probability belng that they are very poorly
counstracted,

(44) J. H. N. says: I need o 6 horse power
steam ongine to do my work, Can oxhaust stoam from
an engine be wsed W warm a house, through pipes, after
the manuer of heating now In uset If w0, what In-
creased capacity of power would be required (o warm an
ordinary village resldence? A. With properly arranged
heating apparstas, the incremse of steam required will
not be more than 10 per cent,

I propured gummed laboln with a solutlon of gum nra-
blo; theso labels rolled up, resembling Httle pipes,
What can I use to prevent this curling upy A, Mixsome
refined sugar with your gum solution,

I am nelng an incubator for hatehing queen bees' and
bens' ogge, [ need a tomperature governor,  What
metal or substance in tho form of w bar (4 most suscep-
tble to aod cxpands most by heated aley In liquid
form, mercury ls most expanaive, (s It not?  If meroury

heavy work It will (while pumplog water lnto boller)
overflow 1o exhaust pipe In smoke stack, when I have
scarcely two gages of water.  What bs the eause of It}
A Wa presame, from your accoant, that the boller has
not safielent steam room when the engine ls working nt
full eapacity. @ What Is the best palnt or varaish for
bollers? AL A black vurnlsh made feom petroleum In
wold for that purpose, and suswers vory woll,

uted (o the use of the above plpes. They are wade by

hoating and dipplog the tron plpes 1o melted xloe, |
Boo nlso the lotter of Mr, Baloh glven on anothior page

of i Insue. :

(55) W. A. E.~The temperature of ignition
of dry pine le shout 800° Pah,, of oak W, The tem.
perature of Lgnivou of eharred wood, If perfectly dry,
18 not senaibly different from the above, Wood or char-
conl, porfoctly dry, genorally requiros the sotonl contiet |
of aspark o produce Ignition,

(60) C. G, D, suys: I read the following:

sult Bloxam's * Haodbook of Metallorgical Opers-
tions,™

(60) 7. J. M. says: 1 have on engine § x 1
Inch bare, with £ flywheels B} inches In dismetor, welgh
Ing together about 1§ Tbe. Boller Is npright, 6 xH lnches
lasisde, with two 1% inches copper fiucs, Boller heads
arv caet, 44 Inch thick, snd shell s of ¢ Inch lrom, riv-
oted. How can | steam 1t? A, We think you can use &
lamp with two burners, one for each floe, The hest
forms of lamps used for heatlng purposes are patented,
and we advise you to purchase one In pref to mak-
ing It.

“ Vetus Is twico as tear the sun as the earth Iy, and con-

soquiently recolves four tmes ax much Hght and heat ..! (67 R. A. J. says: 1. Our town is situnted
wo do, and the avemge ftempersture of the earth being | oo ariver. At the back of the twn snd about one mile
77 Buh,, tho average tempemture of Yenus would be ' from the river Is & bluff, on which s s comotery. 1 wish
four thmes 57%, or 508° ¥ah,, eto, Now as the zoro polnt | to know whether the close proximity of the cemetery will
1% 1ot at the true kero—the polnt of absolute cold—beat | Injure tho water In the welis In that part of the town

‘What Is the rule for finding the ber of lutions
per minute of cortaln pulleys?” A, Divido the diamotor
of the dreiving palley by the diamoeter of the deiven pal-
Toy, and multiply the quotient by the number of rovolu-
thons of the deiving pulloy,

7)) J. 8. W, auks: What number of blades
should & propeller wheel bave to bo used on a small
yacht, model and power belng able to give the highest
wpeed, and length belog from 24 Inches to 88 Inches?
A, Thrve,

(48) W, N. R, ways: 1. Will you explain
the procoss of laylng very thin veneers? A, The vencer
having boen cut to the proper shape, the surface to
which it is to be applied Is costed uniforsuly with glue
and the vencer s direetly placed in position.  The exte-
rlor surface of the vencer Is then sponged over with
wirm water to prevent (s curling, 2. What I« the mean-
Ing of the word * canl," as applied in this process? A,
1f the surface to bo vencered is a plain one, the canl I

¢ bo multiplied except by Indicating it, ss five or { which 1s closo to the cemetery?  The waler fn the wells
ten Umes as much, never expressing the amount In de | muns In a direction from the cometery to the river. The
groes. This can bo proved by comparing the resulta of | cemetery has been there for over twenly yoars. A ltle
the temperature of Venus by the two most common | bmprobable tha' this will, In any way, affect the quality
scalos, the Fahronhelt and the contigrade.  'Tho result | of the water, 2. How can I test for {mpurities in the
glvon by Fabrenhalt {s 08¢ on the centigrmde scale 25° | water? A, Make s dilute solution of pe to of
corresponds to 77 Falv; #0, by that scale, the tempera- | potassa in water, u=d 5dd to & sample of the well water
ture would be 100¢, or that of boillng water, which ks | & little of this solution, just enough (o Impart to it 8 per-

068 Fah, degrees lower than the first resalt, & considens.
ble dif By of freeziog mixtures, an wril
ficlal cold of — 2%0* Fah. has been reached; placing this
a4 the zero point of & new scale (and It Is anquestiona.
bly nearer the true zoro than the zeros now In use), the
temperature of Venus would bo 808 Fah,, & muoch
greater difference than over. 50, wo see, the result va-
ries with each scale with a different sero; Résumur and
centigmde, starting from the freezing point of water,
give the same rosult, If my ing Is | t,

| ceptible tint.  1f the color thus Imparted dissppeses,
| even after an hour's standing, the water may be consid-
ered unfit for drinking purposes.

08) P. A. T. nsks: What size of hoiler of
the firebox Jocomotive kind and what size of engloe do
{ you recommend for & boat 65 feet long by 18 feet beam,
and 3] feet depth of bold? The sald boat s tobe & high
pressare sternwheel and the engine doable. A, Make s
boller 4 foet in dlameter and 12 feet long, cylinders 10 x

what Is the tomperature of Venus, our temperaturo be-
Ing 0° Fah.t or —10¢ Fah, ¥ A. Your ressoning Is basod

slmply & plaln mnooth board, d with ns, and
clamped on over the veneer to lnsure its perfoct contact
In every part with the giued surface until the gloe has
properly set, If the surface is uneven, the canl is made
up of canvas to which thin slats of wood have been pre-
viously glied to give it the required shape.

Ploase give mo & recipe for aquarium cement? Al
Meat up & small quantity of pure caustic lime in fine
powder with & suficient quantity of white of egg to
form a thick paste, and fill the angles of the aquarfum
with this immediately before it sets. When perfectly
wot, give the seams a coating of fused parafiin,

(49) W. A. M. says: I have a quantity of
nitric acid of 3* Baumé. How can I increase its den.
sity to 50° Baumd? A Distil it with a quantity of strong
oll of vitriol in & large glass retort, -

(50) W. L. R. asks: How much will eight
span of horses pull In one wagon, provided one span
will pall 20 cwt., all other things belng In proportion?
A. Where the horses are sccastomed to work together, 8
spans will pall aboat § times as much as | span. Bat if
Ssoparnte spans were hitched to the same wagon, even
though they might all pull well when working in single
spans, It {s donbtfal If they would pull more than Sor 6
times s much as a single span, and the aggregate pull
might fall even lower. The same thing may be noticed
in the effect produced by gangs of men when pulling,
pushing, or lifting,

(51) R. L. H. says: 1. How large should a
current wheel be, and what should be the shape of the
paddles, to realize 15 horso power in a current running
at the mte of about 5 miles per hour? A. Make the
wheel 15 feet in diameter, with floats at on angle of 15*
to the madius, each float being 3 feet deep and 18 feet
long. 2. How shonld the wheel be geared to
give a speed of about 8% revolutions to a 24 inch corn
mill? A, Ordinary bovel gearing and cogwheels will
answeor,

(52) W. B. P. asks: How is the ribbon for
the type writers, and for the ordinary ribbon stamps,
made? A. Itis saturated with a solution of one of the
aniline dyes, alizarine, or alcoholic extruct of madder,
In glycerin,

(58) C. C. F. asks: How is the so-called
French kid, made from goat skins and used in ladios’
shoes, worked out and tanned? A. The process is that
| known as tawing. Tt Is too Jong for publication in de-
tall here, The skins, having been soaked In water and
serapod on tho flesh side (the bair being loosened and ro-
moved by soaking In lme water and plucking), are
passod through singly, and then digested for about 10
minutes In o bolling bath composed of 12 Ihs. alum,
2} 1bw, salt, in 12 gallons water: 151bs, wheat flour, and
tho yolkx of 50 eggs are then sdded to the warm alum
bath, and the skins are soaked In this for a day or more,
The proportions horo given are for 100 skiny. The sking
are thon stretehod inlofts to dry for a week, when they
nre soakod In water for a few minntes, softencd by
stacking, and froned.

(4) W. D.—Referring to the reply given to
W. D, (No. 16, p. 20, vol. 86), who asked about the nse
l of galvanized fron pipes, for convoylng spring waer,
| ete,  Our Professor wan in error In adyising the use of
\ualvuulmd fron plpes, Probably a better material would
bo plpes of wood. With some waters, the use of gal-
vanized pipes has proved disastrous, and the safer rulo
0 to banish them altogother.  Perhaps wo cannot do
better than to repent the Inquiry and reply wegave on
thin nubjecton p, 951 (No, 4), Somsririo AMEieas of
| October 10, 1§71
i O, G, WL oanka: W galvanized Lron tublng in a bored
| woll be darableY Would the water from soch a well be
wholesome? A. The use of galvanized iron pipes for
| family water supply s not desimblo, For a short pipe,
If the water Is pure, and the precantion Is taken not to
use walor that has stood too long in the plpes, perliaps
no bsd effoct would result,  But there have been ro
| peated oxamples of polsoning from the use of galyan-
lged lron conduoting pipes, In o case at Portsmouth,
I NLIL, o family of four persons wero thus polsoned, and
Dr. Juckson found four graing of oxide of xine In the
witer. In unothor ease, near Boston, whore the house
wik piped with galvanized fron pipes, ono of the young
mombors of the family died, and o post mortem examis

on principles; and the absolute zero, which must
be taken to obtaln the same results when multiplying
temperatures on different scalos, Is fixed by theory at
about — 2192 Réanmur, — 275* centigrade, and — 4612
Fahrenheit,

(57 N. L. R. asks: 1. How much water
will I haveto turn on an overshot wheel, 20 feet In di-
ametor, to get six horse power? The water will flow on
the wheel from a trough. 1 will not have any head of
water atall. A. About 230 cuble feet a minute. 2. Will
it take Jess water if I have a head of five cubic feet
above the wheel, that Is, jost over the wheel? A, Yes,

(58) J. A. B, asks: 1. Is 18 inches too long
s beam for an engine whose stroke 1s 414 inches? A It
will answer very well. 2. Ina parallel motion, does the
cylinder require to be under the ends or the center of
the arc described by the end of the beam? A, Under
tho ends of the are. 3. What power can be obtained
from two engines, 314 by 414 inches, making 300 revola-
tlons, with steam at 120 Ibs in boiler? A. Between 8
and 9 horse power, 4. Would one of them give half the
power? A, Yes,

How will an ice bost make @ miles per hour, the
wind having a velocity of 15 miles per houronly? Al
This watter has been frequently referred to in recent
back numbers,

(59) E. B, K asks: What pressure does a
column of mercury, of 1 inch ares, give in ascending 1
inch in the tube? A, About } Ib,

Is there not an expeditions method of cutting frebricks
other than by chipping them with a hammer? Are there
not saws made for the purpose! A. We are not sure.
If there are such tools, somo of our readers will, we
hope, send us word.,

(60) G. A. R. asks: Is n pine log lighter
when it I8 frozen than when It {s thawed, or not? A,
There is littlo or no difference In the weight of timber
under such conditions, Tee s lightor than water, vol-
ume for volume, but 1 1b, water when converted into ico
will welgh nelther more nor less than 11b,

(61) R. C. says: 1. I wish to make an incu- |

bator heated by horse manure. I filled a box three feet
square with frosh manure; it heated In about a week,
and in two wooka It was as cold sy when I put itin the
box. How can I rotain tho heat for throe weeks? A,
Moisten the manure with & little molasses water, and
keep covered with dust. 2, Will quicksilver pl
Ina glass tube work a stopper In the tabe resting on the
quicksilver, s a regulator of heat? A, If tho tube is
provided with a proportionately lirge reservoir or bulb
at the lower extramity, v will answer well enough for
the purpose, but it will bo necossary to make a table for
it by comparing tho Indications with those of a good
thermometer,

(62) N. R. asks: What is the best prepara-
tion for restoring halr to Its natural growth? A, Make
a strong aquoous solutlon of Liehig's extract of beef,
and sdd about £ per cont of neutral cltrate of fron, and
o littlo wine, Take a fow spooufuls of this every day,

63) W. C. M. says: Please give me a
cheap process for clarifying vinegar, either before or af-
ter ncetification has taken placet A, Itis usnally purl
flod by distillation (n large tiuned fron vessels. This Is
tho cheapost mothod,

(64) G. B, says: 1. T have heard of a newly
discovered lght, hesldes the electrie and the calelum,
the latter of which [ am in tho habit of using for the
magie Jantern, s there something now in this Unet A,
A The lme or ealelum Hght, the maguesiom lght, and
the argnnd gas and ofl lamps, aro the only sources of {1+
lomination that have thos far proved of any practioal
value for projection with tho magie lantern, 2. Can the

zo0trope be used In connection with the magio lantern |

or the wondor camern, %o as to throw the motion of fig-
ures on the sercent  A. Modideations of the Inst t
yoo namo have been used in the magle lantorn,  The
ph aro palnted or photogmphed on glass diskas,
which are rotated before the condenser with the Inter
position of n slnllar opaque disk, bearing the alits,
which Is simultanconsly rotated in the contrary diree-
thon,

(B5) A, B, G, says: T have o quantity ef ox-
{do of zine,  How can [ eonvert It to the metallie stato
agniny A, Mix with an excoss of powdered charcoal

2 inchos, with s steam pipe 3 inches fn diameter, Feed
putnp 3 x 20 inches, pipes 1 Inch, 2, How many cards of
wood ooght sald boat to be able to carry? A, Capacity
of boat, 60 1070 cords of dry wood.

(69) T. C. B. says: 1. 1 would like to builda
model locomotive of the following dimensions: Cylin-
ders 1} Inchos In diameter, stroko 1] Inches, steam porte
§ x 1 Inch, and exhaust ports i x § inch, with a plain D
slide valve, Drivers are to be of 4 inches diameter, and
| four in number, coupled. Front or swing truck is double
| with 4 wheels. Boller is of } inch copper, diameter 4}
| Inch, and length, including smoke bax, 15 inches. Fire-
box has a helght of 4§ inchen, length of 4} Inches, and
width of § nches, Pump has & bore of | inch connected
to crossliead. Injector has a discharge diameter of }
inch. Will theso proportions do! A We think your
| propartions are generally very good, and we are giad to
| publish this letter for the guidance of othirs, 2 What
imldbe the best for fuel, charcoal or cannel coal, s
| blower being conducted 1o stack? AL It will be best,
on several , to nse ch | for fuel,

(70) C. 8. says: 1. T wish to build a cider
press. I intend to use a single cast fron screw, of about
4 feetin length. What should be the dlameter of the
screw $0 support & pressure of 100 toms? A, Make the
| screw large enough to have the srea of the thread In the
nat equal to 25 square inches at least. 2. What would
bo the friction, supposing the nut to be placed in the up-
per end of the screw, and the lower end of the serew to
turn on a flat metal surface? The screw will, of course,
| be well lubricated. A, Friction will probably ot ex-
coed 10 per cent of the force applied to the screw,

(71) J. F. says: 1.We have not got enough
natural dranght for our stationary boller. We propose
putting on a fan blower. Wounld it do as well to Jet It
blow up through the stack as under the grates? Our ex-
| husust goes into the stack, bat our engine does not run
| continually, and we see that the exhaust has but very
lttle effect on the draught or fire. A, The armngement
of blower which you suggest will answer very well. 2.
We have also a § steam pipe runniug into che stack,
which, when steam I let through it, creates s terrible
roaring fire. It nses a great deal of steam, butit Is a long
way ahead of the exhanst. Wil not our exhaust create
more draught if the nozzle was closed to the top of the
stack? A, We do not think any gain will be realized by
carrying the exhaust pipe as proposed.

(72) D. M. M. says: 1. Ihave an iron tank
| for supplying water to a steam boiler 4 feet long by 20
| Inches diameter. 'The sheil 18 ® 1§ inch boiler plate, aud
| the ends are cast {ron, having a rod passing through (he
center.  Can I insert 40 two-lnch tubes by drilling holes
through the cast iron ends of suficient size for the tubes
without weakening the strength of the tank? The tank
is guaranteed to stand a pressure of 0 Ibs. per lneh, or
will it be bettor to have the ends replaced with boller
plate? A. It will bo better to nse wrought lron hrade.
2. What is the comparative power for water and alr to
ahsord heat, both being of the same temperature? A.
The amount of heat that will ralse the temperature of 1
Ib. of water 1, will do tho same for about 4 1bs, of alr.

(73) R. J. asks: 1. How can T dissolve rosin
| Inlarge quantities in something that will evaporate and
’ leave the rosin hard? A, Turpentine, naphiha, benzole,

ete., aro solvents for roain, and will deposit the same
upon evaporation, 2, How can I dissolve rabber? AL
Use blsulphide of carbon mixed with 6 ar 8 per cont of
best alcohol. 8, Can old rabber shoos be dissolved? A,
Vaulcanized rabber may bo dissolyed In the above mixe
ture by heat, prossure, and agitation, in strong vesscls
of boiler fron,  The solution, however, s somowhat
diftienlt, and, owlng to the volatliity and inflammab ity
[ of tho wolvents, not without danger when the operation
1s condluoted by Inexperienced hands,

(T4 T. J, €. asks: Will a circular saw with
| 10 teoth cut better und moro easlly in hand wood gen-
erally than ono with 24 teeth, vach saw being 54 (nohes
o diamoter? A, This deponds upon the thiokness of
the saw and the nmount of foed to each rovolutlon, For
{004 Inch saw of No. 8 gaugo, cufting 1 Inch at each
revolutlon  In hard wood, T should say that if the
teeth worn wpread at the points in place of bending each
| alternate toth for the xet, 16 teeth would be better than
{81 Allof the conditions should be given I order to
pormlt & doftalte declsion to be wrelved at.—d, B B, of

In conflned In & oylinder by & close-fitting piston, will It | patlon revealed the presence of oxide of zine in the
exert consldorable power o will it compross like -mlm.en and other organs, Death was dircetly attrib-

and a little molasses, pack Into black lead crucibles, | (T8) O. D, R, neks. What is the reason thut
cover with & lutlng of fro clay, and heat strongly, Con- | tubos In an upright boller do not burn out a¢ the top
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el thore I8 1o wator! A, Tho stears in the baller |
wm"h Winperture of the products of
combiation to # polnt Whte they will 4o o damage to

@) B. C. nsks: 1. Will a portable engine
mied ot horse power do more work In 4 duy thun 0
Norsos? A. Yo, & Inan opright bollor ax dorable an
» horlzontal oney A, Ordinarily, yes.

How smnny rovolations stioul] the exlinder of a thrash-
tng machine make, the diameter elng 18 and length 30
tnchics? A, This dopends on the constraction of the
maching,  You ahould addreas tho manufacturer,

@ B. A. W, says: Given a propeller with |
81 foot keol and T1g foet boam, mther flat on the bot- |
ton at midahip, with an upright boller, with two inch
tubos and sholl 2 foot by 4 feot; which is best, sn engine
$g x 6 or 8ig x 5 nclos? orix there o botter sige than
ofther? A. Use ono 8x 5 fnches, 2 What #izo and
piteh of wheel, and how many blades are nocossary !
A. Use n propeller of 8 blades, 24 inchea dinmotor, of §
foot plitoh. & Whore should the bollor bo plaeed to al-
Jow & eabin to bo billt n front, projecting at the sides
on the guands & nches each #ido, this roof covering the
whole boat? A. Yon do not sond sufficlent data to
enable ux to dotermine the position of the bollery but
probably it can bo placed 12 or 14 foot from the bow,
4, What spoed would such a boat make? A, Probubly
6 miles an hour,

(18) 8. L. 8. says: I bave a forehay or pen-
stock to a mill; 1t Is 8 by 10 feet, and the water fs 6 fect
doep. In the center of the forebay Iwish to place a
wheel, with a gate 17 by 18 Inches, How many 1bs.
pressure of water will thus be on the gate at the bottom
of the forabay? A. About 245 1bs. per equare ineh, ns
wo understand tho guestion,

(79 G. W. R. says: A man is using a hy-
draulic pipe, with a £2 inch pipe ut the Lead or penstock.
He takes ont the 22 inch pipe at the head, and puts in a
8 inch pipe. Will the pipe throw the water further
from the nozzle, and will the pipe take more water than
before! A. Your question is rather incomplete; but, as
wo und d it, the ch will make no material difs
ference In the discharge.

(80) A. W. F. asks: 1. How many lbs. of
anthracito coal wonld an upright tabular boller, measur-
{ng, say, 4 feot high by 84 Inches diameter, with ordinary
geate surface and draft, congumeo? Boller carries from 30
o 110 Ibs, steam, and engine runs at 50 rovolutions por
minnte. A. Soch a boller would probably burn from 40
to 50 1bs, perhonr, 2, What should be the proportionate
depth of & steam yacht to its length, and how high
shotld a boat of 80 feet long rise out of water at {(s bow,
the boat belng used where the water is oftentimes quito
rongh? A, Dmft, from g to ) length. The boat in
quostion might rise from 24 to 30 inches at the bow,

(81) L. M. C, asks: How can I prepare
color, such as red, blue, greon, ete., to mix with a glue
#ize, to be used on cotton cloth, which, when stretchod
on a frame and dry, will look clear and transparent, and
be smooth and free from streaks on the flat surface? A.
The aniline colors will give the best satisfaction. You
can obtain them with instructions from almost any dmg- |
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glst. They are brilhant and economical. Some of the | cyx. These, with the replies, are printed; the remain- Curtain fixture, N. Cam
vegetable dyes would mm:_bnx it would require 100 | ger go into the mm;‘k“‘ xp::,, of tho rejocted Cutoff, A. Ruthel R
mnch space 1o give yoa the various methods for theireX- | guestions are of s primitive or personal natnre, which  Dam for storing tide power, W. H. Foster.
| should be snswered by mall; in fact, hundreds of cor- |
(82) D. W. says: A very singular phe- respondents desire a special reply by post, bat very few
nomena recently occurred in a mill, run by an d@“demmghudmmhlolum *o much as a W W. B. Hyde.
horse power steam engine. The upper stone is stationary, | Postage stamp. We could in many cases send a brief | ey, g

traction here.

the lower stone standing on & 1{ inch spindle, resting
on & step. This step is movable, o as to gauge the rate
of feed. The spindle §s of hardened steel, resting fm-
medistely on a steel plate, % of an inch in thickness and |
2 inches square, resting on & csst foot, in a square bed,
secared azxinst revolving. Above this bedplate is s Joose |
collar of cast fron resting In the step plate sarrounding |
the spindle in a manner o secure stability of motion to |
the spindle. The foot plate s of hardened steel, its up-
per surface being flat, and the point of the spind’e rest-
ing on this platc s alightly oval. A few days sgo, while
the mill was running at its umal velocity with a full head |
of stesm, the stonos stopped Insténtly, the belt sliding |
in the puller until steam was shut off. The miller sup-
posed that something had got between the stones, and
8t once set to work 10 ralse the upper stone from its bed,
bat only the ordinary amount of grain was found between
the stones. The lower stone was then lifted from its |
bed, and the spindle was fonnd firmly attached to the |
steel foot plate in the step.  An attempt was made to |
drive this foot plate off, the corners projecting eunfficient

to give & foll blow with & heavy hand hammer, such as |

blackumiths neusllyuse, The corners of this plate were

hlmwmudbw.ﬁmmtmycﬂ«tm the]

attachment to the spindle. The spindle was then taken
0 & smnith's forge, heated and cut off above the #tep plate,
#0 8% 10 Jeave 3 small portion of the spindle attached to
the step plate.  On close inspection, a small portion of
the outer surface of the end of the spindle was found not
attachod to this step plate.  Oil was foand above the
sep plate and collar around the spindle, in sufficient
quantity, and no evidence of heat or unpsual friction
coald be found.  And yet the spindle was firnly welded
10 the step plate, This process of wolding must have
Leen Instantanesons, ne no shatement of speed was noticed
by those atanding about. All the bove fucts ean be
verified by testimony. Cananyonn explain this fact? A,
We preter to (zww thix open for genoral discussion, 1¢
our ean conveniently forward the corrobho-

rative tos J
g tUmony of which he spenks, wo would be glad

(83) W. H. says: 1. Why is it that, in win-
tor or spring, when It is warm onongh to canse slush fee
to break op and follow the eyrrent of the stresma, ot
night some of the Hghtest of 1hin slush will wink to the
bottom of the stroam end freez to rocks, ote.t A. Your
aceount Is not sufclently detaflod o onable us toan-

mwer your qaestion, 2. A pump used for pumping wa- |

(84) W. D, P. asks: If L'wore to put a piece
of voloanized rubber (such ss combs are made of), 10
Inehos wide, 82 inchos long, and M fnoh thilok, Into n hy-
draulic pross (the box of the pross fitting the rubber),
how mueh pressare wonld it stand without bronking or
altering fts shapet AL Tt would probably stand reveral
tote; bt wo have no dats on this subjoct,

86) A, L. E. nsks: Do you know of any

——————————————————————————————

OFFICIAL

INDEX OF INVENTIONS

Yo wunen

Lottors Patont of the Unitod States woro
Granted In the Weok Ending

chomical componund or method by which tho halr on the
hond ean be tarmod permanently gy ot white without
Injury to the sealpor skint A, We do not know of any- |
thingof this nature that we care (o rocommend, Al |
sueh agonts are more or loes Injurious, |

|

(86) R, L, D. asks: How can I harden the
shioll of a hon's ogg without impalring the ega? A We
do nol know of any prcticablo mothod of accomplishe
ing this,

MiNEnrALs, 1ro.—Specimens have bhoen re-
coived from the following correspondents, and
oxamined, with tho result stated:

J. W, B.—They are small, well formed garnets, 0. 0,
It the colors constituting the pattern of your carpot
aro not affectod by the solvents, tho green staln may be
remoyed by means of a little warm alcohol and ammo-
nin (aqua arnmonia).  Otherwise It 18 not advisable to
attompt the removal of the stoln~W, H, I ~Itisa
sand consisting of iron pyrites, Seep. 7, vol. 80, —~W.
L. W,—It Is o small fragment of quartzose rock, con-
taining bright specka of fron pyrites, Seep. 7, vol. 80,
—R. P. 0.—No. 1 contains lime, magnesls, alamina, sil-
fon, sesquioxide of fron, and fron pyrites, The cnbes
of No, 2ure crystals of snlphide of {ron—pyrites, Sce p,
7, vol, 86,

1t has been our custom for thirty years past to devote

s considerable gpace to the snswering of questions by:

correspondents; 8o usefal have these Iabors proved that
the ScresTirm Americas office has become the factotum,
or headquarters, to which everybody sends, who wants
specinl information upon any particular subject, So large
# the ber of our correspondents, #0 wide the runge
of thelr Inquiries, so desirous are we to meet their wants
and supply correct information, that we are obliged to
employ the constant assistance of a considerable staff of
experienced writers, who have the requisite knowledge
or acoess to the latest and best sources of information.
For example, questions relating to steam engines, boil-
ors, boats, locomotives, railways, ete,, ure considered and
answered by o professional engincer of distinguighed
ability and oxtensive practical experience. Inquiries
relating to electrieity are answered by one of the most
able and prominent practical electricians in this country.
Astronomical queries by a practical astronomer. Chemi-

the various departments. In this way we are enabled |
to answer the thousands of questions and furnish the
large mass of Information which these correspond

Animnl fats, oloomnrgarin from, A. Bmith

|

cal inquiries by one of our most eminent and experi- |
encod professors of chemistry; and o on through all | Coffin, F. B. James

March 13, 1877,
AND HACKH BEARING THAT DATE,

[Mhoso marked (¢) are rolsaned patonts, )

A complote capy of nny patent in the annoxod Jiet,
tnoladiog both thoe specifiontions wnd deawings, will bo

| furnishod from thix oMeo for one dollar, In ordering,

plonse stato tho nomber wnd dute of tho patent deslred,
and remit to Munn & Co, 57 Parck Row, Now York oity,

Anlmnl fats, roducing A. & L, Smith. ...

Antmnl trap, J. 8. Crowsll e

Nale tle, J. M, 1L Martin, ...

Ball throwar, A T Bogard R, oovicaviaiisonneens 198,51
Barrols, lovellng and trussing, B, Holman ef af... 188,565
Pasket, O, K. Ball....... R P T A2 LY 184,501
Boo hive, J, R, Whoealor......... woo 1884052
Boor cooler, Clear & Sochurek. .. .- 188,232
Binokboard rabber, C. N. Baocon... oo 188227
Boot sole fastoning, L. Goddu ....oveeees ... 188355
Boot sole fastoniogs, moaking, L. Godduw.... ..o 188004
Pottle stoppor, W. H, HIcks. .....veen. e < 188,208
Brake and rudder, J. Huatton.. ... 189,508
Briok kiln, B, W. Bingham...... L 188277
Bridle and halter, W. Schimolze, .. e 185421

Buekle attaclunent, F. Armstrong.....
Buttons, attaching, Alexandor & Breed..
Cako machine, D. M. Holmes,

| Qalondar, W. W. Kitchen....,. 183,218

| Car axlo box, C, H. Shattuck.... 188,423
Car axle lubricator, B. G, Murtin . | 850
Car brake, B, Bquire. . oooovaeies > 188313
Cuar coupling, C. G. Eiy..... .. 188,241
Car coupling, G. W. Gomber..... . 1883
Car coupling, Hoffman & Pemmer., . 183,214
Carringe roof, T. Winans........... ... 188,825
Carringe top brace, Croft & Pitner..... ...... .. 188

{ Chalr and carringe, combined, J. ¥. Downing...... 1883

| Chnlr, folding, J. J. Weller......cocuiiviianne %
Chair seat and back, P. Rath.

| Chairs, ete., seat and back for, H. Wakeman...... 188,445

| Cheese, making, LB Ao S v e . 188226

Churn, reciproeating, J. B, Marquls...
Cligurette machine, D. W. Do Forest..
Clock case, A. T. Robinson
Clothes pin, Sanderson & Linscott.....
Clutch for jib travelers, R, T. Osgood.

Coffins, removable gln;u' tor. J. McCuthy
Collar fastening, ete.,J. Haney
Cooking npparatus, E. N, Horsford.

columns prosent, The large number of questions sent—
they pour in upon us from all partsof the world—ren-
ders it impossible for ns to publish all.  The editor selects

I‘fmlhemlsathosethathclhlnks most likely to be of  Cow milker, W. A. Wilson ..

interest to the readers of the Scmxrorie Axmn-

reply by mail if the writer were 1o inclose a small fee, a
dollar or more, according to the nature or importance of
the case.  When we furnish the inf jon, the
money is p d to the sender.

J. C. R. asks: What is the greatest depth
ever attained by a diving bell*—G. G. asks: How can I
mend s stiff hat with a tear in it*—B. A, F, asks: Can
you give me information concerning the dark day sald
to have occurred in New England at tho

3
BAY

Corn plant
Corn shelling machine, A. H. Shrefier. -
Corset clasps, etc., cateh for, M. H. Bergen. ......
Cotton press, 8. H. Gilman

Curry comb, C. E. L. Holmes..

cans, otc., Roussel et al(r) ...
Dental and barber's chalr, G. W. Archer..
boat anchor, F. Hinman

‘ , and tap, P & Dunnebake.... 15405
Drilling oll wells, ete., C. SWwan..............
Ear mufiier, C. Greenwood ...

| Eyeglasses, J. 8. Spencer...............

. Faelng for walls of houses, T. Walton...

| Fare registor, V. Fountain, Jr.

| ¥aro register, W. H. Hornum (r)..
Feed

of this century? It was notoccasioned by an cclipse or
any other explainable cause,

COMMUNICATIONS RECEIVED.

The Editor of the SCrENTINFIC AMERIOAN acknowlodges,
with mach pleasure, the receipt of original papers and
comtributions npon the following subjects:

Ona Demand for a New Business, By H. D, R.

On Patent Rights and Wrongs. By J. R. R,

On Diphtheria. By S.8. 8.

On Perpetual Motion. By D. H, M.

On the Bourdon Gauge. By A. B, W,

On Cartesian Physics.

On Trisecting an Angle. By H. C.

On Theorles of Light. By P. 8.

Also inquiries and answers from the following:

M.C—M. A.F—S8—J. B—A.C—W, M. K.-H. P,
~W.P.E.

HINTS TO CORRESPONDENTS,
Correspondents whose inquiries fall to appear slonld
repeat them,  If not then publishied, they may conclude
that, for good reasons, the Edltor declines thom, The
address of the writer should always be glven,
Inquiries relating to patents, or to the pateniabllity
of Inventions, assignments, ote,, will not bo published
here, Al such questions, whon Initinls only aee glvon,
are thrown into the waste basket, as It would A1l half of
our paper to print them all; hut wo gonerally take plens-
ure in answering briefly by mall, if the writer's addross
I8 given,
| Mundreds of fnquirics analogona to the following nre
‘ fent: ¥Whose fy the best generator, for the mannfaotare
of vinogart Whoare the largest steel mannfacturers in
the United Statest Whomnkes oant ost-atool?  Who
rolls wtamped tesoe paper? Who mnkes machioon, ne-
tuated by wolghts or springs, for mlang watert Who
lays narrow gage raflroadw, and what 14 the cost por

ter from o river often refuses to take waler i

4 on account |
of this glush froezing Lo the strainer of the suetlon p!p:.'
but it in only at night; and as k0on o Die wun rlses we d

mile? Who sells eloctro-plating materlnls® Al snch
y | personal inquirien are printed, sy will bo olmerved,

0 | Inthe column of ** Basine: 1 P "
ndbiicd o : , usinoss and Porsona) M whioh In spo-
y troublo with it. A, Protably the trouble | Clally net apart for that purpose, uuh)m:lt o tho ﬁh:ll‘:"

18 caused by the manner in which the steminor Is Joeated

b od, L mentionod st the head of that eolumn Al be
In general, stoppages of this kind are more infinenced by | wired information can in this way bo ox w:;‘I(lla‘u':\'lw d{»
atmospheric conditions than by the timo of day, tatned, ; iy

' Fence post, P. Jones
| Fence post, lron, 8. H. §t. John..

R

Fire oscape, B. A. Copeland ....
Fire oscape, J. Heunermann...
Flroescape, J. H. § =
Firo escape, W. W. Stead..
Fluid trap. A. H. Thorp..
Frult erate, W. Wells.
Fur from hides,

Graln arill distributer, C. E. Patric..
| Graln arill feeder, C.W. Wilde....
| Graln sepamtor, W, Barls, . ...... ccoooininnss
| Gramshoppers, exterminating, T. K. Hansborry
Gmto bar for furnaces, J. H. Blanchard...
Grinding machine, F. Booker. .
| Harness pad, B, R. CANOONO. .0t ianiiine +oo 158,088
Haorrow and clod erusher, Kuhn & Miller. .. ..., 188870
Tnryester, C. M. Young seensieens 1R800
Haorvestor and throsher, A, J., R R, & B0, Wiio 185,456
TInt, C. B, RICHATAN . ovvoiaass shbvasanninssnssnssss 188200
iy, oto., unloading and stacking, G, 1, Kell
ool trimming machine, ete., J. 1. Busoll, ,....., 188,587
Hingo, spring, J. Palm........
Hinge, spring, O. 8. Van Wagonor ..
Hoops, making wooden, T, Reod. ...
Hop frame, Wood & Maplos. . ...
Horses, dotnehing, L. F. Sloopor. ., ...
Hurseshoe nafly, Anlsbing, Dunno & Harels,
Hose, making rubbor, J. Murphy, ...
ot alr furnaeo, W J. Towno, ..
Tydmnt, 8, W, Lowis, oo .ovine
Indieator, 8. Whooler. ..., Chsesebnbeh
Kog cover fastenor, Jonos & Walkor. ...
Koy hole guard, 12, W, Mofatt........
Knlttng machine, B, Tiffany, ...,

Knob latol, B. Parker. ., ... ., + 18890
Knob lateh, reversible, 11, WBsox. wor AR 0
Lamp, J. ¥. Daour....., satnsugeney voe N2
Tamp, W, Wostlnko, ...... .

Lamp burner, C, A, Forron cenns IWMT
Lamp, oar, W, Westlako .. e
Lamp lghtor, W, 1. Wentw: Tens AR LR )

Latoh and bolt, J. AL Shormnn. oo civvees

o 18808
Latho chuck, K, W, MOULOWSOI cooiirraning,. 188,000

oy |nn Wronah, conch, R. Jonos. .

Laghtning rod, N Van FAOR . o ovunnnnarinnnnnns l.‘“
Laoom plokor, 8. 85 Walker, oo ot
Loom shattle, D1 Chnmberiain o 1NN
Matl Do, J0 O Lowello o l.n
Mot bigg, B, HL Parker Lo VA
Matoh Box, Jo AL Krott, .. oooeins R L% )
Maotoly spiint, G. HArgroaves (f) oo oo o s
Moasuring paokaged fabrios, V. A, Bond., LN )
MIddlings separator, 8. 1, Boan... L]
Milk ooolor, H. Clifford ... L I8N
Millstone ourh, W. L. Tagrart, .. ...« o 1A
Mosquito not and canopy, A. It, Baker, o I
Moth oxtorminntor, J. It, Btenhons. ... L VT
MOLOT, 15, FOPPIO. covrersarnnnrrrisbnsns S LR
Mowing maoline, M. G. Hobbard. .. 189,07
Nook tho, T Swonsrbon «.....ooiioees 1884
Proking for platon vods, J. C. Ktoad, . 1884m
Papor bag maohine, ¥, L, King..ooooiinn cerrrers AR
Papor, outting nnd winding, L. W. Pottebone,.... 159,48
Papor polp disteibutor, Lo Jennings, oo e 18T
Partor skato, Lo ML GRNO. i 15801
Pavemont, atane, 8, 15 Gross. ... LY )
| Photageaphio plate holder, O, 1
| Plbmnn conneotion, ete., I O, White, ..

Maning, pressure doviee, O, R, Pattorson
Pliors, T K. Itussoll
Pligrs, parallel, W. Quirk ..
Plow olevis, €, Robinson.
Plow gang, M, Do Judking. ..o
Plow points, oto., sharpening, F. M. M
Pookot knife, . Booker. ...
| Pomondo, M. OalbDOrton. . ..cooveee sesiins
Powor and band windlnss, I 1, Slokols...
Proserving vegotables, eto., Morrell & SBoule.

Printer’s rule, T 8. BOWmNn, ....ccoeeniis

Marquis,

vens

| Printing cash recelpts, oto. Smith & Mosn......... 19310
Printing, inking, apparatus for, I, Macdonald, .. 1850
| Printing rolls, making, J. Waldron......... Vosinnn

Printing textile fabrios, W. Iroland.
Propeller for vessels, . Morris,
Puolley blook, J. Strubel
Pump, J. E, Smith
| Pump, A.J, Tyler. ...
Pump, N. W. Wheeler
Pump for nrtesian wells, W. Z. Blaksloo.
| Reglster for car berths, C, B, Bargennt. ..
Riveting machine, J. F. Allon,
Rond englne, A. D Martin. .. ooceeevaiee
| Roll for beveling irons, W. H. MeCune.
| Roofing tile machine, I. G alt...
Saddle or swent cloth, R. Spencer (r)..
| Salt vessel, R. Dunham.... P
| Sand box for locomatives, 5, 1. Mosher
Sash balance, Stambaugh & Smith..
Sash lift and fastener, . E. Sparks
Seroll sawing machine, I. Arthur....
Sowing machine, boot, 8. Henshall...
Sewing presser foot, D, A. Sutherland (r). ...
Shade holder, translucent, G. H, Chinnook.,.
Shade roller, F, C. D. McKay...
Shaw! pin and button hook, J, Barnes
Shears for cutting metal, J, M, Barnett.
Shoe blacking brush, C. B. Goldsmith. ..
8hoo brush, W. B, Setl «.oovviiiriens on
Shoo holder, H. Thompson.
Slave, Starnes & Lipe..
Sled, boy's, 8. Gllzinger.
Snow guard for roofs, P. A. Dugan..
Sod cutter, J, Genzly .....icivieeeesnirnsomnsisnarnes
Spectacles, J. Johnson. aon
Spike extractor, J. A. Powell .. ....ovver

L L LT weenn

........ i

BREER EREERE REERRRRREE S

Steam heating radiator, C. C. Walworth. ..........
Steam trap, J. J. Royle
Steel plates, cte., making, J. Yates..

Tobacco cutter, B. MOOD. . cuvureiiimmsiimairessaiacs
Truss, J. A. Shorman.. -
Tubing, 0exible, IL WAKEMAD. .. .oevirrisinrassis
Tubing, motallle, J. B. ROOt....ccu vcsnanrsransnne
Turnstile, A. F. Swan
Umbrella tip cup, G, K. Johnson, Jr..

T T

‘nahing o
Weathoer strip, C. B, Roger....
Wodgo, metal, J. Kolly. ..o
Wolding Bossomor stool 0.

Window sash holdor, J. Kelly,
Wiro beblng maekine, D. C, Btovor.
Wool, 0t0., oloansing, 0. Low.. ...,
Wronoh, L. Cous.vuneeniorninanin
Wrench, W, D. Gold. )

T

i

;

i

Wringor and manglo, C. A R
A
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Price List and Qiren.

Hxmaoa xoy
RODE l'rﬁz. (.‘0-.

FOR SALE.
ﬁw mt of new and second. lto AR m
O power. A u-uruncul Of now and seoond.

all o w own make, and st prices to sult the
ors for new work promptly sttended to.

W Es & PrLLIes TRON WORKS,

r FOR Lﬂ (I'LETE SET OF ENGINE OASTINGS-
o wrm llm 0. Sond for ou umi }. prtioalam,

A.u

us Rmbnm hiladel phll.
PR INTING I‘RK\QI
s o cnvrlo o, oo, o
T sleos tor hr:o work,
g and adeertising and
sxoellont spary hour amuonse-

ment for old or young, Or it can bo made

mainess anywhoere. Send

o catalogue to

0 Munumcturen,
Meriden, € onn,

W0OD WORKI NG TOOLS.
e Pk CRA b, "’@‘!\"aﬁ*"’“"“
oawlooun lnovod;:,n mlu. 77, For full par- |
ll“Blih'. Bur! --no- Co., N

TURBINE WA"I‘ER WHRELS. A TE
PORT of the ofMctal T\ of Turtine Water Whools
made o the Oanunnhl Exhibition of 15%. With
ustrations. ndn‘

of the Apparatas

Ponay
nump- ror
li ELSEY &

n'uhnlnmo!c-ch wheel. Engravings and descriptions
m&onumcuunol the wheels thas <
Table showing the Names of
lhe &mmun Of the several wheels tested. Date of
each t Diameter of wheel n of gate,
\"dght on the scale in pounds. Hevolutions minute,
Horse-power of wheel. Head on wheel, In feet. Head
On welr, ln foot. Flow over woir. Head on wetr due to
n‘imvor of the water used. Percentago
by each wheel. Together with
mherulm o and & particnlars. Contained
in SCLESTIVIC \Imc.ua SUPPFLEMENTS Nos. 0 and 61
W cts To be at this ofico and of 2l

SALESMEN AND AGENTS WANTED TO SELL
valasble Patents. GEO. WOOD, Lovells, Erie Co., Pa.

ENGINEERS and ARCHITECTS'

| - = | researche s and

| WESSELL METAL, A PERI"ECT IMITA-

SPECIAL WORK!
STEE
e 1!?’%‘“ NGTH AND DETERMINATION,

¥
Prof. J. J. WeynRa~Nor, of Stuttgart,
% Transiat \,

“!‘ml. A.Ja DI,
itha rnlu-hln Appcndlx
Prof, R IL, 'l'mmm.\{ of Stevens Institute.

For salo b
orsie Y JOHN WILEY & BONS,

15 Astor unw. New York city.
Mallod prepald on receipt of

JOIIN HOLLAND'S
GOLD PENS

luoclna the Ocutennind Medal from the Jnllﬂ'. 00 Awards, for
risr olastielty und geversl exeellenee soM Ly your
lcnov send for iustrsiod PPrioe-Lisk 1ot
ufnetory, 19 W, 4th St (‘lnflnnau.

Pocket Coin Detector.

~81z0 of n sllver dollar; It tests size, gauge,
and welght, U, 8, Mint llnmlnnl. price 25¢,
by mall; agents wanted ; liberal discounts,
J. W.SUTTON, & l.lbeﬂy 8¢, New York.

ONCRETE AS A m'u.m\(. MATE m.u. —A
C Jocture delivered before the Royal Institue of Ar-
chitects. London, by A. Payno, with discussion of the
sabject by prominent architects, This Jecture and
the extended discussions of the subject are contained
in SU '‘PLEMEN ( Nos. 26 and Price, 10 cents
each. They present a large amount of valuable infor-
mation, upon Conerete bullding, In conclse form.

DI’E & 0SS l',\'l'l’\'l‘

I.EAD STENCH TRAPS.

Positive protection nst Sower-gas. Bestand K—
ot mll -(nuun. CLENXTINIC .\unuu\l Aprﬂl

Send for cire F. ADEE,

WE ENAME L
inFINE JET BIACK every varietyof turnad wood work
parts of machinery,castings; linware and sther inetal
work ENAMELED JET €005 in woad or metsl,made te oridgr
AMERICAN ENEMELCO AT WANRES SYPROVIDENCE. R .°

. Swy
BROCK'S PATENT ( ("lBl\l D
Pepper Box and Balt-Celler, for Dining Rooms, Restaur-
sols, Sportamen, Travelers, Laborers, Scholars, and all
persons enrrying lunch. Sent by mall for 2c.; Sfor ¥l
Ad.dn-u O, M. BROCK, Monroeton, Bradford Co., Pa.

"E‘L’JE?MWBF S

0 l'llle\d

Sih. Hotel and aveliog expenses {
% CO.. manutrstnrere of FAVELOPED
l.'.kull Howe 80, Cixcansari, Onio.

PERFECT

NEWSPAPER YILE

—————

The Koch Patent Fie, for preserving newspapers,
nes, a0 pamphlets, lins Dean recently improye od
and prico reduced, Subseribom o the BCIENTIVIC AM-
KHJ(‘A\ and BCINNTIFIOAMERICAN BUPFPL
fod for Lthe low prico of $1L.50 by mal)
Jﬂ of this papnr  Hoeavy board side inac ription
S RCIENTIFIC AMHH(?A N o glit, Necessary for
every ono who wishes Lo preservo tho paper.

AW MUNN & C0,

Jublishors SCIENTINIO AMERICAN .

~ ROOTS’ ROTARY HYDRAULIC ENGINE.

FOR

BLOWING ORGANS

AND RUNNING

LIGHT MACHINERY

OPERATED BY

»HYDRANT PRESSURE.
GNES GREATI-‘.ST USEFUL EFFECT OF WATER.

- IS A POSITIVE PRESSURE ENGINE.

P. H. & F. M. ROOTS, Manuf'rs, CONNERSVILLE, IND.
S S. TOWNSEND, Gen'l Ag't,3! Liberty St., NEW YORK.
SN BURNHAM 8

WATER WHEEL

l- doclared the “*standard turbine,'’

Tahot §2 40, 70 kinde

| Revolvergisassbniro iy

VANDERBURGH, WELLS & CO,, MA-
CHINIATH Pattorn and Iluu'u! Lotters, ete., Complete
avor GO0 persons who boughtand use | Newnpaper Qutiits, Engravens' Boxwood, ete.

l'uru‘ ’l)F« “°
11, Cat. for 3ot atazop,

wings and De-
used test. The |
1 uments employed for dﬂeﬂnlnm‘ thoe Power and |

N. ¥, Bv R\i‘l.\ “.\"‘"\ ork, Pa. Q(;‘; " Weook ln| our own town. Terms and $5 outo
Pharmaoist.~A valuable and prmu«-ul rn?w upon the
mvpnmllun of Perfume Extracta, Wit ‘ormulm for

OTIS BROS, & CO, .No 38 Broadway, Now \'ork
- and compounding of m.- lnurmllnnln ete. The Formule
qREAT 8’ LE OF P*TF ?.nrn given embrace the pn‘l-nlnllull of ll\n- following |
Rventors and ot i'l‘ll’%llﬂ%(ﬂﬂ(“ helr ‘ll('ﬂls'lll \n"rfumnc Jockey Club, Oors  Rose, White Rose,
Tuberose, anotis, Rondelotia, New Mown ul-y
Frangipanni, Clove Pink. Violet, Mignonette. Contalned

horn with part and full gnte open. 18 Duteh Stroot, cor. Fulton, New York.
reo |I,\l LETT & CO.. Fortland Malne,
, SAFETY HOISTING PERFUMERY. — BY W. 8 SAUNDERS,

I [ )

aChlnery paration of the most prominent and popular Per.
fumn-- now on the maurkot, directions for the preparation

ctoria, Bes, Douquet, Muak, Patchouly, Milofieur,

uumm\lnlmlu ul oneo wit Auvction. G )

| oer, Office and Salesroom, & Liberty b, Ncw york L LR l"m.\ 4 st Flowars, Wood Violets; Wost End,
ln SCLENTIFIO AMERICAN HUllfI'l EMENT XNo. 85.
‘rice 10 conta,

50 Visltion (‘.N-. with name, 100. and nmp
!

Ag'lOOnlltl&: L.C.COR £ CO,, lldnol.(‘l.

RISDON'S IMPROVED
TURBINE WATER WHEEL

Yiolded at tho test of Turbipes at Centen-
nhl Exposition the best results at all stages
of gate. Send for circular to
T. H. RISDON & €O,
M. Holly, N. J.

Manufacturers of MILL MACHINERY.
P“cm'c Dmp nnmmcn and m\--. ﬁirL:ortt-

mb! 1L
ln{ lu\!. xr.~~ ( 0 Middletown,

_PRESSES. Comn

)\MATE( LR " llO'DOGBAPlll(‘ AP I'\u ATUS.
Latest invention. Everybody can operato with
rfect success. Complete with chemicals from
Fe it
AC Ave.,
i Brooklyn, N. Y.

FYSHAN ERS

SHAFTS PUL

Ia Stock, and tor Salo by
WILLIAM SELLERS & CO.,
Philadelphia, and 79 Liberty 8¢, New York.
Price lists and vunphlc(n on application.

Pond’s Tools

Engine Lathes, Plancrs, Drills, &c.

Send for Catalogue. DAVID W. POND, Successor to
LLuLa\\ l'U\D Worcuur, Mass,

bTLDII.h OF MATTER AND LIFE.— B\

Prof. Henry J. Slack, F.R.S. A most Interesting and

valuable papor, explaining the latest scientific theories,
calculations, concerning  the vnnulu

Modes of Motion, the Ether of Bpace, the Transmisslon

of Wave Foroes, the Limits of Vision, the Size of Atoms,

tion of gold in color, surface, and ncld tosts, for manu- | Mation and Foroe of Atoms, (-ruulllnx of Atoms, I"ho-

| facturers of imitation jowclry, uud other warkers in fine | nomena of Reproduction, Mental Iicnoména.  SC1t

yellow metal. Wessel Manuf'y Co., No. SITE, ¥4 8L, N.Y. | Tivic AMERICAN SUPPLEMENT No. 7. Price, 10 cents.

- = e ] [ A Y hml ot this ofice and of all newsdealers.
SAW - MILLS- s

D.E. HEALD & SONS, B M N. Y, STENCIL WORKS, 87 RnnuSt.. N. Y.
wanted to sollolt orders for our
N BN st 8’[88[ Name Stam DS
on mlury or commission, Add.
Usisn Iafastrial Works, Olacinsats, 0. *

A VALUABLE PREMIUM CIFT
TO EVERY PATRON OF THIS PAPER!

WIRE - DRAWING MACHINERY,
Planers, etc., made

QCat out this Coupon and send to the Stunrt Importing Co. for redemption,
On recelpt of this Coupon, together with Fi

PREH[UM CUUPUN press or Malllng chiarges, we will send {s’:“:;‘e‘;epxls’nmr e
RUSSIA LEATHER POOKET-BOOK, rars¥i Tocx,
and with ANY INITIAL LETTER DESIRED, neatly stamped in Gold. (Retall price, $1.50)
This Coupon is good only XI¥ETY DAYS from the date of this paper.

(Signed) STUART IMPORTING CO,, 5360 Broadwny, New York,

MPORTANT FOR ALL CORPORATIONS AND

MANF'S CONCERNS. -Buerk's Watch=-
man's Time Detector, capable of accumtely con-
trolling the motion of & watchman or petrolman st the
different stations of his beat. Send for circular.
J.E.BUERK,F.0. Rox"79, Roston, Mass

N.B.—The suilt against lmhuuter&( ‘0., of New York,
was decided in my favor, Jane M0, ISTL  Proceed
have been commenced against Imbacuser & Co, for sell-
g, cont to the order of the Court Persops using
clocks infringing on my patent, will be dealt with
aocording to law,

F?F("IAL MACHINERY, TOOLS, MODELS, AND
Patented Articles made to onder by A. A. l‘i YOL & €O,
0 R lLAI'e Market St Station, Newark,

[] y VERDANT GREEN. ::{:.‘:":’,.'Et

L Alstibly funny from Sratto Iu
- loANT has wore “adveatures” and fun-
£ nler ones, lll.lll ever before befel mor-
v._'al man ‘every langh \mll\ a nall
from one's rnmn " read thls book and
2 Tiaugh at Digease, Death and the Doctors.

and Morphine habit ennd aln.
lcsa: No Publicity, Dr.OA ON
157 Washington sz,. Chla-co, 1.

] " "l n Al Al )
CELEBRATED FOOT LATHES.

Foot Power Back-geared Screw
Lathes, Small Hand and Power Flan-.
ers for Metal Small Gear Cotters,
Stide-rests, Ball Machine for Lathes
Foot Seroll Saws, lght and heavy
Foot Clreulur Sawa,  Just the artic os
tours or Artisans Mighly

led, Bend for Hlustrated

Catalogues
N.H II\LD\\ IN, L-wonla \ H

BWith 150 hamorous cugravings. Frice
jonly 20 cents: by mall, 35 .«m!
L andinary price $1.750).  Sold by A

Newsdealers, or sent, ]Nl\!‘_\ll‘ l'{ Done
3 lwllc, L u)d & l.o.. Fubs., Ch

LI 2 WRete
BEAMS & GIRDERS

HE UNION TRON MILLS, Pittsburgh, Pa., Manuo-
facturers of lmproved wrought tron Be and
Girders (patentod),

‘The great fall which has take
Iron, and especially in Heams
of FIRE PROOY BULLDINGS
clal sttention of Eogine 1
the undoubted adyantage  erovting Fire Proot
structures; and by reforence to pages i3 & 5 of our Book

CHOIOR \'Aﬂli‘TllKS OP

!E 00 s and nhlnn:ulmrv
. -nul oo of postaee.

wamp f rllh-l. d Ot

Adiress L. B. CASE, Richmond, Ind.

- NILES ENGINE

BUITARLE ¥YOR

\Ian- In the prices of |
In the construction

of Sections -which will be sent on application to those lK'l‘l\ll ""rl(
n;nlnmpl.ulng the ervotion of fire proof hulldings-THE L HOT ES,
COST (AN BE ACCURATELY LOULATED, the

l.Al'\nnlu.
TANNEMIEN,
SAUNAGUEMAKENS, cley
Asd for say Farpese requirisg a9 ¢a-
gine from S 12 18 Berse-pewer,
ADDRESS

NILES TOOL WORES,

Mamilton, Ohto,

oot of Imummn avolded.and the serious loses and n.
torruption Lo husiness causod by fire: theso and ke con-
slderations fully st ooat. It is
bolleved, that r I the small
difference which now oaisis betwe 1 pof
and Lron, that lon many eases the latte r mvul-\
We shall be ploased to furniah estimates for all the Boams
complete, forany speolflo structure, mnlhnl Ihmllﬂul:lll.u
In coat may at ones bo mscertained.  Addre
CARNEGIN, BROS, & CO,, l'uuhurxh Pa,

To be had at this Otioe, and of all Nows- |

YOR ALL PURFOBES )
A SPECIALTY of HEAV) rni '..A' LIRS
THE NORWALK IRON wonKs Q.

BouTH NOnwALK, CoNw,

Wood-Working Machinery,

weh as Woodworth Paning, !.1,“1,; and G ru.'.‘rf
Machines, Daniel's Mancrs, Richordam's Petent .
oy od wn  Machines uun:wu, Mouldine, and
fin-taw SMackings, an 1 '.\ 0 a-Working Machinery ¢
mlly, Manufadtured
4 wirne nm RUGG & RICHARDSON

¥ Salls bhury Fteoet, Worcester, Mess
(Bhop formerly ccoupled bv{l BALL & CO.)

wrwinard Milling Machines i

Universal Milllng Machibes from X0 upwards , Hr
Patent Scrow Machinos, &c., &c. Addromss nur ARD
L OO0, 11 Mitk st Boston, Mass.

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

CLAY EETONRTS, TILES, VIRE DRICKS, &
E¥ Term Cotta Pipes of all -hm.

l tmes ba -
ten, Pls ..-.4.1.-}n-~m.-t-* iee, Addrese,

V.8 PIANO C 0., Mlu Droodwop, N, YV,

0 evot
e H..(lr- hat sre md

The N'I}'\'Tlml‘ .\SI'EII.IC AN Is devoted to the In-
terests of Popular Sclence, the Mechanie Arts, Manu-
factures, Iuventions, Agriculture, Commerce, and the
Industrial pursuits genemlly ; and it is valuable and in-
structive not only in the Workahop and Manafactory,
but also In the Houschold, the Library, and the Reading
Room. Each volume contalns hundreds of Notes,
Tweeipts, and Suggestions and Advice, by Practical
Writers, for Working Men and Employers, In all the
variotis arta,

' AYER & SON'S

MANUAL

For Advertisers
A complete guide to advertisers, New Haven Journal—
A necessitytosl) vh-;ndvnﬂun. Lowiseille Commercial,
—The most complets and r-lub.q work of tha bm!.
Pitlsburg lm.:m —sent free o -u -boui
N w A Ad"n g T HL‘ILDX\II
GENTS, l'llll ADELPHIA
Get our ml.ne before Ml—‘.:n; advertizng
costracts.  Our ascilitias wosar
Lhﬂa-l‘ Tenma the best,

31') o dny st home. _\-enu wanted. Outft and
~ terms tree. THUE & CU., Augusta, Malne,

Lathes, Planers, Shapers, Drilis,

Gear& BoltCutters, &c.EGOULD, Newsrk N.J.
l’no’l‘o(‘n.\l’lllc APPA-

s ll\'l‘l~ & CHEMICALS
com| wit

directions, sno No toy ; takes pictures
inches. Send forcircula
B. MORGAN, G)h,:uz:uulh St

A year to \:(nl- Ot and a
) $35 Sict Gwm v, For terms ad-
dress, J. Worth & Co., 3. Lowis Mo,

Jersey City, N.J.

\1" o~ \ week to .\scnh $10 Outf? Free
Dede) i l !' 0. VICEERY, Augusta, Maine.

\l'ARE THE CROTON AND SAVE THE COST.

Driven or Tube Wells

Turnished to large consumers of Croton and }lhh.ow--od
Water. WM. DLANDREWS & BRO,, 414 Water St.,
who control the patent forGreen’ sAmorican Drlnn\\ ‘oli

The Toll-Gate | Brize ¥icture sert tree

tofind! Address, with stamp, B C.A mu;\'. Bufialo, N.Y.

$9 &

$5TO 10 A DAY TO AGENTS. SAMPLES FREE. &2
ms,o LL\‘J]UKUE L. FL l".l\ lll-.l{ 11 Dey St N Y.

ko 85n
LADIES g mekeitads

o
1

Made by one Agont In 57 days. 13 »
articles. Samples free. .\"‘r\n,
C. M. LININGTON, Chicago.

ln thelr own clt\' or town,
AN'F'G CO., Waltham, Mass,

Write at once to

Outat free. Sal {_mrmh‘(\l
bl’ BMPTIE NOVELTECO 4 Broadway, New York.
sad wll W Dealers osr

“\AJANTED MEN iyt aed et v, e Yemp €

PEDDLING, Salar ernl.  Motel and traveling
pal, MONITOR LAMEP CO., 254 Main S0, Conctamany, L wiv,

$3 “wrﬁxTCHEs_. (hnpr-l in the known

Ny and_ owtdt free o0 Agents,

For terws address k()l LTER & LO.thh.\..n

g o ~ s .
ONTHE PRO(.R},\S OF AER( ‘\ AUTICS,
An essay read before the Aeropautical Soclety of Great
Britain. By Frederick W. Brearey, Secretary of the As-
soctation. A useful and interesting paper. Contalning
brief accounts of the niost recent trials of dalloons r".
ing mechanical propelling attachments. The requt
dimensions and best forms for balloons with prope llln‘
machinery. Calculations of the powor exerted by binds
in travelling through the alr, and thelr methods u! ac
tion. Calculations of the mechanioal requisitos for suo-
cessful aerial navigation, as Indicated By the fight of
birds. Report of balloon trials having vertical scrow
M’\-rell« ™, made by the Britiah War Office. Afr pav
tion by * pu-huu balloons. Expertmental trials \-!?o
Soclety's appartus for testing the Lifting Fower of
plane surfaces when exposed to wind currents. Descrip~
u< m and dimensions of Moys' steam Aerial Locomotive,
with an account of its practical trial at the Crystal Palace
Description of Moys' remarkable self lifting steam en-
gine and boller, of one horse power, but welghing only
thirteen poum {th dimensions, armngement of tho
Hiting fans, (1o, Contained in SCLENTIFIC AMERICAN
SUPPLEMENT No. 8. Price 10 cents.  To bo bad at this
offico and of News Dealers.

WoodD & LIGH'I‘

o Co.
wum ESTER, Mass
Manufacture all kinds of

Iron-Working
Machinery,
xluding many nmdues
Ralie, Peloye, 3.

Send foe thn

ARNES' ¥OOT mm )“.
CHINERY,
Linos with which

Different mac

Builde Cublnet M\
Wagon Makors, and Jobbe

in miseellancous werk an

cumpetoas § TALLL .
PIICE With st eath ‘Poker _:m‘g.o."
turing: also Amateurs' su aw
Say -bc::n" '1:‘.‘.'3’“ and send
n
for coluucu’-: ana wk\-n“'

w. ¥ umw BARNES,
ord, Winnebago Co,, 111,
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Seientific Amerioun.

Advertisements.

nsido Page, cach lusertion - -« 75 conts m llne,
:hel Page, ench lnsertion - - - $1.00 a line,
Wnﬂyw advertisements ot the mame role

,'M.yw ar the lelter press, Adver- |

Hinemants must & peovived of puldication ofice s corly
ammbwhww

cvmxou S

"rm\
L M( ALD'A"!"\\" York,
COFFEE & S A :
flee, Malt, Corn, Cocon, and Grain-
c:)r Ing Iachlne.' (oﬂho:llnlllnx nnd
Polishing Machines, ¢Coffee-Washing
Machine., Hellx Sugar Evaporator.

2 Codtar
SRt G AROLEI R MO\
Street, \e- v, Guardiola’s Agonts, and thoy
will give prompt sttention to all orders for any of the
abo hines

VO M i e
Best Tempered Cast Steel.

Retnll Price, © Cents per b,
WARRANTED. (7 Sesd for Cirenlar.
Fisher & Norris, Treaton, N. J.

- aeeeE
and Shaped Dismond Carbon Points, Indispensable for
Tuming Emery Wheels, Grindstones. Troeing up

Harde ool Rollers, ete. Add
4 and Paper Calender Rol c. Address
m Dltﬂ\\‘gfthumt&. &4 Nassau St N.

Kleinau's Universal Security lock,l

of Kirinsu & Oo., Hambdurg (Germany),
M«nd in all States of Nrrp- and Americs.

Its promisent advantases consist in abecdute securify,
proatest simpl , durability, degance, ormeral application,
and (\nl'nll' production, so far not even approxi-
mately egualed by the construction of any other security

'I?he firm of Kletnan & Co. n\s@c« for the United States
af Amersox a patent for a period of seventeen years, and
they are disposed 10 entertain propositions 2510 its sale.
Flease address offers directly to

KLEINAU & CO.,
\hnnb«mm of wumy ani- u;:nhur: ((.frmnyy

!

Incombustible Mineral Wool

Tho bost and cheapost insulstor of hm\l or cold,

nud-my Now Yo
EXANDER l) ELBERS,
Agont for the Patenteo.

Send
for circolars, Mg

P. 0, Box 481

(ESTABLISHED 1846.]

Munn & Co’s Patent Offices. |

Thie Oldest Agency for soliciting Patents in the
United States.

THIRTY YEARS PYP}'RIE\(‘}'

MORE PATENTS hueb«nmr«l through this
ngenoy, st home and abroad, than through any other in
the world, |

They employ as thelr naslstants a corps of the most ox-
perionced men as cxaminers, specification writors, and
draughtamen, that can be found, many of whom have

boen selected from the ranks of the Patent Offoo. !

SIXTY THOUSAND ioventors have avalled thom.
selves of Munn & Co's sorvices In examining their in.
ventions and procuring their patents.

MUNN & CO,, In connection with the publieation of
the SCIENTIVIC AMERICAN, continue to examine in.
ventions, confer with inventors, prepare dmwings, spo- |
cifications, and sssignments, attend 1o fing applications ‘
in the Patent Office, paying the Government foes, und
watch each case, step by step, while pending before tho
examiner. This is done through thelr branch ofMoe, cor. l
ner ¥ and Tth Sta, Washington. They also propsre and |
file envents, procure design patents, trade marks, and re-
Isstion, attend Lo rejectod cases (prepared by the Inventor
or vlher sttormeys), procure copyrights, sttend to inter-
ferenoss, give wrilten opinions om matters of infringe-
ment, fturnish coplen of patents, and, in fact, sttend Lo

g conntries,

A soecial notios §s made tn the SCIENTIFIC AMMR.
ICAN of all tuventions patented through this sgency,
*ih (he name and residence af the jetentee. Patonts

are often sold, In part or whole, to persons sttracted to
the invention by such noties.

Patants ohatned in Canads, England, France. Belgtam,
Germany, Wosda, Prassts, Bpain, Portugal, the Dritish
Cobontes, and all othar eountries where patents are
granted, st prioss greatly reduesd from former rates,
Partrd for pamphiet pentaining spocially o forelgn pet-
ente, which states the cost. time granted, and the re-
quiremsents for ench cvuntry

Coples of Patents,

Persons destring any patent lasaed from 1686 10 Novem.
ber 20 10T, cnn e supplied with official ooglen &t res
nmalie cost, the price degending wpm the extent of
Arswings snd leagth of epwetfiontbone

Any patant jaened tince November U, I st which
Ume the Patent O e rommenivd wrintiog the drawings
Sl spevifieations, may Yo had by rewitting to this of
| )

A gy of the clsime of any patest lasued since Lo

Wil b furntehed for 51

When crdering coples. slenes 1o resoit for the same as
Shove, and sate name of patenter, tithe of invention
and dete of pateot

A pumphlet, coatalning fud Atrections fon

Unitad Staton patente. sent free A
bennd Meferanon Nod, gin edgre. ontaine 18 puges
and many cogravinge and Gaddas bmgartast 10 every et
Blow an mechanls end is &
«new for everybady

Address

evary Mdu—n-.-—.m-w‘

cttatning
han s enely

Gerful handhonk of refer.

Prios I cents, malied froe.

& 00,
Paltishars sCIENTIVIO Alrnll AN,
37 Park Now, X, ¥,
BRANCH OFVICE -Comner of ¥ and Tth Misets

Wasliongton, D, C

rgest In the United States.
"}l‘ "l'::ulzn. Portable Mills, Bmut Machines, Packers, Mill
Meks, Water W mivlvh. J;n:‘n'n N n\:«ll‘l()mnng. .,.«;“"’
A 9
agerheir oty .J. T, NU\ l: & N)‘;a‘“uumln N. \

The HOADLEY
PORTABLE STEAM ENGINE
NITH AUTOMATICAL CUT-OFF REGULATOR

AND MALANCED VALVE
THE BEST

Thed O HOADl!Y CO LAWRENCE MASS.

STATE WHEIRE YOU SAW TH

MOSY ECONOM!CAL [NQIN[ MADE

" NOW READY.

SUGAR MACHINERY |

)
l‘.ﬁ:{ and splendid Ilustrated Record of the Centennial |
F' havo the SCIENTIFIC AMERICAN

ILLUSTRATED HISTORY

OFr TRE

CENTENNIAL EXHIBITION OF [876.

The full History and Progress of the Exhibition
Maps of the Grounds, Engravings of the Buildings, and
acconnts of all the most notable Relentific and Mechan-
fcal objects, pmluwl{ ustrated with engravings, aro
given (o the Scientific American ~u;u?h-mc‘nl for |
the yoar 150, This work consists of Two rfx Yol-
umes, comprising over 80 quarto pages, equal in quan-

Al mnnor to over Seven Thousand ordinary
:“’. "f:;‘“ space dovoted to the great INTER-
N \Th'\AI Lxll BITION Is very extensive, and

probably forms tho most compicte and full history of
tho aMair that can be obtained. The illustrations r-
tAlnlnc to tho Exhibition are more than 43 in num

coplous Special Index of all matters relating to (hu
tthon s given. Those who dosing Lo hossess & COIn-

position should

SUPPLENENT for 1576 ¥ J

In addition lu\lhh :plondld History of the Centennial f‘&“’"’_’” 3‘"‘ ;‘." 'l'"“" ""'“l““’;"f“' incd .
Exhibition, the SCIENTIFIC AMERICAN SCPPLEMENT | <SR - A ""“‘ - _:""' 4 paim, DChod. .
for 1576 contalns & yast amount of other n-lulu-r of great R‘;’f’t':":“‘ rames, §. l
e e tractn et fol necwunts of the Ad- |  mposing Stones. ono T5x) inches, one TxM,bothon |
vances made dnruul lh:'fu;ur in all the v:tx:ll,ef depart- “Rull.e:{' rawers. }

ments of Sclence and Useful Arts, covering the progress

< The above were used on the SCIENTIFIO AMERICAY,
30 Chomnlutry sng x"“‘"',’;‘gg‘“h mmm‘ﬂi and are in clean and perfect condition. The room in 1- l
T Bot !vhleholahe above s de oo ited itumuu‘ﬁo;nmh« pur-
u‘lm - 0 ﬂ poses O « A w rold
;l..,lwrh ’Mk:"lrmnp ;\uu}r{u History, e | cheap wl n the offce "ctrmnr AMEIICAN, lummmlmﬂwu‘mﬂ
Metporolo ’l‘emdrhl (. | 37 Park Row, N. Y., for further particy

phy, um‘w Mine: ‘\stm?,omymsne olo A. S, CAIBBON,
silustrated by over Tuv Six Hundi Engravings.
The wide scope of this splendid work, its Vi Wuks. Foot of Bast m &t
riety of contents, its wealth of illustration, render it the TO I N v E N T U R S
most valuable contribution to scientific literature ex- NEW YORK CITY.

tant, while in price it is probably the most econo:

THE SCIENTIFIC AMENICAN  SUPPLEMENT for 1576,
complete, is supplied, omched ln pnger covers, at the
low price of 8. Strongly bow volumes In one
book, cloth, ormamented with m $6.50. Bound in two
separate books, M each, or 8§ for the two. Sold at the
Jeading Bookstores and Nows Offices, and by

MUNN & CO., Publishers,
37 Park Row, New York.

JOS. G. ROGLRQ & CO., MADISON, IND.,

wish to place a consignment of their Tannate of Soda
BOIL vu SCAL b‘l REVENTIVE in all important towns
in the United States, to be sold o commission. A‘wplla-
tions solloited, Send for book on Boiler Incrustat

NON-COMBUSTIBLE STEAM BOILER AND PIPE

COVERING

WITH “AIR SPACEY nn’novn.
Saves lomwmrmn(. PIIA!.)!!RS SPEN
Foot E. b 8t. N, Y.: 138 N. msz_eu.ouu hm

[rrn hr-ln thIAHd Crstranial, ITand and Sdif-luking,

*'wl’rmting.::::z;:
I S S

nnk' moncy by &Th u‘um
EX BOY:S::""m"““:“ﬁ;E’-

Send two stam
u Min, KELSEY & CO. Merlden, Conn

'MACHINISTS’ TOOLS.

NEW AND IMPROVED PATTERNS,
Send for now Hlustmted catalogue.

Lathes, Planers, Drills, &ec.

NEW HAVEN MANUFACTURING CO.,
New Haven, Conn.

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

W, B FRANKLE, V. Pre't. ). 1L ALLEX, Prsl
Gl ;__L, B PIERCE .
Ppers ace the Segl
Varier Macmxe Co,
Easthampton, Mass

ol EAN PUMPS

MANUFACTURE OF ARTIFICIAL BUT-
ter~By Prof. Tenry A. Mott, Jr., M. With six en-
gravings ~Neing & History of the Artificlal Botter
Manufacture, Descriptions of the Prinefpal Procosses
Bow In use, Dotalls of Latest Improvements, Plan of sn
Artifcial Dutter Pactory, BEogravings of tho Machinery
roquired, Chomionl Analyses of Butter and of Artificdal

Dutter, Dotatls of the Costs of sotting up an Artificial

Duttor Factory, the Capital required, the materials and
quantitios consumed, Cost of manufacture per pound,
the Dally Profit, ete. A complets and reliable treatise
contained In BCIENTIVIC AMERICAN SUPPLEMEST Noo
@Gand 6. Priee, ¥ conts ouch. To be had ot this office
a0 of all newsdenlers.

CHLORIDE OF CALCIUM.
FOR SALE YERY CHEAF
BANSOME, W Wush Btreet, San Francisco, Oal

PUC'S INPROYED

PATENT ELEVATOR BUCKET,
FOR BREWERSA FILOUR MILLA GRAIN VI.I:\A
ORS, SUGAR HEVFISERS, A«
Thewe tome heia mre mado of the beet char.
u.‘ u-. o ron, and are warranted to
Eof b T GLOSTY LR BUOK TS
1\... -n.u. 1 1he came.  Addross
T V. BOWLASD, Brookiyn B D K. ¥

20GANDUN PATENT UNIVEREAL FOOBN

) TRIOMILAA . ¥ .,v n|u.¢ Homes, Oves, Sand, Ol
Craetides, Pirs Olay w Ol Cako, Veud, Cumn,
Com and Cob, Tobe Sl Rugar, Salts, Moots,
\-:_ e, Oofies . onut,  Visoseed A.l--v-- Mion,
ole nv " -y..t...- A he ground by tiher milhs

I Printers [ hac

JouN W xw-u-- Y, 1o JAMIS BOGAN
Dy of White kud b New York, :

NOYE'S |
MiILL FURNISHING WORKS

Thoy make Burr |

one In ono mlunlo. | spooe, and gives an
| unsurpassed st nlllgl: power. Address

[ArriL 21, 1874, b

Niagara TELE c')IUQSI];JUlRIG I CO,,
f il Slea"ﬁmfxmﬁ, lﬁ&lorks. su:gv WHEELS AND GRINDERS,

(m(), PLACH, 121 Chumbors 86, Now YurkAmL
CHARLES B, HARDICK,
0.23 Adamws Strool,
BROOKLYN, N Y.

ENOWLES'
STEAM PUMP WORKS,
02 & 91 Liberty St New York.

Groat n--ludluu in prices. Send for estalogue. The
* has always boon the best stoam pump made.

'ROCK DRILLING MACHINES

BUY YOUR BOILER AND PIFR

COVERING

direct from the Manufseturers
ASBESTOS FELTING CO,,
Front St,, near (.nun-rnear. N. y,

'rube Cleaners #;.',,:.‘""‘?.,
TIONAL STEEL TUne Crraxun Co, SHE Rh st N, r

ometers, (. i e o

o or Flues, Super-Heated ~In'-l‘l:':.)rl‘l.‘lﬁlwl Fipes,
AIR COMPRESSORS Boller B SRy"W. BU LKLEY, ¥ole Mam rer,

o Broadway, New York.

A.S. CAM ERON'S

“SPECIAL” Steam Pump
I- the Standard of Excollence at homo and abroad,

REDUCED PRICE LIST.

|Stoam CylL [Pump Cyl| Stroke.
2 in. 4

MANUFACTUKED BY
SEND FOR PAMPHLET

BurteicuRoekDai Co
FlTCHBUR' MASS.

Type and Printing Malerlals‘

FOR SALIX.

The following Fonts of Type, In good condition, bav-
ing been but Mitle used :
nﬁn'\'lrr. on Long Primer Body, about 50 Ibs,
Brevier, 10 1bs, —_— e —
Nonparell, on Brovier Body, 580 1bs. Number. | FRICE.
Aguto, 350 s, —_— — —————
Sixteen Cases Job Type, in Cabinet. 0 s
All the above are Copper-faced.
Leads, Brass Rules, ete.
Cases, 4 pairs

L [TH

LOOTT LATHES, for Broom, Rake and Hoe Han-
L\ dles. 8. C. HILLS, 78 Chambers St. N. Y.

AND MANUFACTURERS

Eaum;xsnn
FOLLOWS & BATE, Manchester, England, Hardware m“
and Machinery Merchants, are prepared to buy Amert-

can Goods for Cash, and to act as Sole Wholesale Agents. | (Form

JOSEPH C. TODD
IST. ﬁ:’!. Hmpt.lnte 'mma m m
PORGYI\,F.‘“M["! MACHIN gl mdhi:fégw.mmﬂ' }
THEHULL & BELD | ..\'l e e e
bury, Conn. and price. Address
J. C. TODD,

Lecou".r's PATE"T 10 Barclay St., New York, or Paterson, N. J.

Iron & Steel Clnmps. Dla Chnp. =
Expand )!anxd?ob\ b‘gnd Ior?nu-st P:weun b

+ South Norwalk, Conn. -

Set Iron Dogs, 35to21n., W e et e S50
R Te &-Stolln..- = e
wri s Hraspeehn
1300 4 <
or TaE

J. H. Blaisdell’s SCIENTIFIC AMERICAN

A For 1877,
MUULDER THE MNOST POPULAR SCIEXTIPIC PAPER IN
THE WORLD,
. ~"< 99 NOrUl: S8 e THIRTY-SECOND TEAR.
ey MUV PK]LADELP%IM. PA. ot
DAMPER VOLUME XXXVL-NEW SERIES.

n LEVERS
REGULATORS BE ST GALGB COCKS.
MURRILL & RE’IZER. U HoLLinAY 87, BArTivons.,

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the sixth day of January, 1877, a
new volume was commenctd, Tt will continue to be the

alm of the publishers to render the coutents of the

Brayton Ready Motor o™ "™ =™ e

It has 5o boller, is safo. economical. stariad by any To the Mechanic and Manwfasturer,
No person engaged in any of the mechanica) purvaits
Penna Ready Motor (o., | shouid think of doing without e Scrmwroro Awenseas.
20 N. 4th St., Pllﬂ.‘llpllll, Pa. | Every number contains from six te ten engravings of
$5 to m md-;‘:‘x,:on:a. (\T';‘mu::,“:.“ pew machines and inventions which cannot be found in

o a0 any other publication.

EAGLE FOOT LATHES, ; TERMS OF SUBSCRIPTION,
. mﬁ"“‘""ﬁ-‘f’“ﬁ"“‘ One copy of the Sormwrire Awsmcax will be sent
¢ -sm' for one year, 3 numbers, POSTAGE FREPAID, o any
“. subscriber In the United States or Canada, on reeeipt of

three dollars and twenty cnts by the publishers.

One avtra copy of the Scoexrono Asemcax will be
supplicd gratis for every clud of e subvcriders ot $3.9
each ; or six coplos for $10.50 without extm copy.
Postage freo,

Working M odels

And Expothnonu;l wahlnnr X Wood, mad w
ordor El{. l!R. m (,onlt'r Si., N.

OLD ROCLED
SHAFTING.

l Dayton Oam P\lmp.

The Scientitic Amorlean Supplement.
The fact that this shafting has 75 por cont. greater

A wookly paper, unlform tn sige with the Semmxrine
Fintine.rndora i by g e o | AACAX. bt  disioct publication. hecusen

\\"ruoulu;lllm -;Munnufmum- o |m|nmnv|u¢“';.’.d M"hl‘ claborate tra-

EI;;:E;"':‘:; o spproved Myl &' v on | tses on every bemnch of Sclenee and Mechanios, by

|W.“.f‘)nJm"’| n eminent writers, at howe aid abroad, An (lostrated

W Buoe {:L-.u cover protects the handsomely printed sheets, Price,
$3.00 per annum,  Single coples 30 conts,

One copy of he Soexmire Anemean and one copy &

ey,

;A wuﬁ.‘l‘
reet, 3 snd 300 Avenues. 1Iibata b

h,

o, UL, mnd Milwaukie, w

‘-sln orw OM for snle
Powton, I-

1'.1&» l'lﬁcx. mh,... wN. Y.

\i“‘“mfﬂ’ OF IMPRO

IIII‘
m:,':'.”‘: o “'!?,‘,,','{m:u x gmg' e Scumsmire Ammmcax Surriesesy will innl:
ehine. Address Yo a .'.‘:m"' jone. yeas, postage prepald, 1o any subweriber in

lum-m-wdmuﬁvh
| the publishers.

The safest way to remit s by PostalOnder, Draft, or
m Moncy carefully placed lnikle of envelopes,
--"ly sealed, and carvfolly addressed, seldom pos
-ﬁ-nbuuhun--dﬁnt. Adiress all lettere
P and wiake all orders, drafis, ete., paysble 1o

MUNN & CO.,,
AT PARK ROW, NEW
T y ."

bard Ba,,

THE oxLy PUNE ¥ THE MARSE WY hwm
AND CUNNMTHUCTED BRIBCIALLY ¥y
e

r
ters vh- o
lemtion! tg the - nhn-
‘Iuo but derives Hs mon

A onm b regulatied to
‘nmun. lu-‘t.:‘m hunmr

Illl‘l
l MM(W

Smith, Vaile & Co,,

DAYTON, OMI0,

k-




