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THE LAMMERGEYER OR BEARDED VULTURE,

The bearded yulture, called inGermany (where it is most
common) lammergeyer, is the largest and most powerful of
European birds of prey; and its (German name is derived
from its propensity to seize and carry off young lambs, o
feat for the performance of which a bird must be largely
endowed with strength and audacity. The bearded vulture,
when fully grown, is about 4 feet high, measuring from 9 to | course, the abrading action of the tires (like that of the
10 feet from tip to tip of its wings; the head and neck ure | faces of & mortar mill) upon the ground yet remaing; and
completely clothed .wlth feathers, and the buse of the bill is [ the wear on them wnd on the road bed at the plm"c- of
hidden by projecting bristles; the Dbill is long, strong, |turning will still be large, but the leverage to overcome

stl‘dght, and ll‘llemll‘ compressed with (‘l(' tip cur ved and i i i i
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projects forward like a beard
from the base of the lower
mandible; the wings are
long, the second and third
quills being the longest and
nearly equal; the tarsi are
short and covered with feath-
ers; the anterior toes are
united at the base with a
membrane; and the claws,
especially those of the inner
and hind toes, are curved
part of the head, the neck,
and the under parts are
whitish, tinged with orange,
decpest on the breast; the
wings and tail are grayish
black, and the back deep
brown ; the wing covertsare
dashed with orange white ;
the beard and the space
round theeye are black, and
the bill horn-colored. The
bird is found also in Asia
and Northern Africa.

It is by no means uncom-
mon for the lammergeyer to
frighten its proy over a
precipice, and then to de-
scend and devour the car-
cass. In the admirable en-
graving® presented here-
with, its strength and fero.
city are shown to be success.
fully resisted by the matern-
al instinet of the chamois,
whose pavid offspring, well
aware of the besetting dan-
ger, crouches in timidity be-
hind its mother. The up-
ward thrust of the chamois’
head, armed with short firm,
retroverted horns, has evi-
dently struck the marauder
% severe blow, and his af-
frighted scream is almost
audible as we look on his
spread tail and displaced
feathers.

what in the road earringes s oqually essentinl, on directing
wheols, The possibility of driving nround any curve, as the
directing wheels may lead or teail, is secured by the jack-in-
the-box motion of the traction engine, which applies the
force to either driver of & pair of wheels, impurting to either
wheal, in whatever proportion i requisite, the motion or ro-
tion it should have when running upon a curved line, Of

Une of Steam Carringos,

The mechanical difficultion
in the application of steam
a8 & motive power for car
riages have gradually come
to be appreciated; and with
the somewhat more complete
knowledge of the conditions
and requirements, it is pro
bable that the next attempts,
made in earnest by skilled
and informed mechanics, will
effoct more satisfactory re
wulte, Itis n settled conelu.
sion that the adhesion of tho wheels, or of w pair of them, | loss than that which pecompanied the netion of wheels
sustalning half the load, ls mmple for the purpose of rigidly attached to an axis that it ean be surmounted or

DOE AND FAWN ATTACKED BY A VULTURE,

impulsion at any grades practicable for ordinary rond use, l.-mlurml. The conditions of leading the tram road earringe
only noticing that the contact or bearing of the drivers upon | around the curve diffor altogethor from those of guiding the
the ground must be positive and uniform. A four-wheeled | ordinary road earriage, The tram road carriage will guide
vohiole with axles attached to a rigid body, when standing | itself, with either the Bissell two.wheeled truck, or more
or running on the uneven—generally twisted—surface of a | perfectly still with theold German six.wheeled wagon ar.
road, will obyviously rest or have its bearing only upon three | rangement (in which the axles adjust themselves radially
of its wheels, and this condition of three points of bearing | to any line of curvature); while the ordinary road carriage
attachos to the tram road locomotive, as well as to the com- | must have the swinging axle only for a guide,
mon road one,  Balance bars or gimbal-hung swinging axles In the application of power to the stonmn carringe, It is
will socure the equal distribution of welght upon drivers, or, | apparent that the starting resistance is the most diffleult to
*Yrom ** The Life and Habits of WA Anlmals,'’ (lustrated with designs overcome ; and '“h“"}:h many methods suggest themuselves,

I;I-.;'-':‘-W\ldlu.t‘:;:m.'n'X“f:h"'4',;'i'.,:.l.‘g:',...:.'.'.'.;h:;'.f'..\‘{'.',',:"" r, and published by [ \one has yeot had practieal application in service In parailel

work. The utilization of the momentum of stopping may
be available to help the starting of a carrisge, This has
ulready been clucidated as possible on railway trains ; but
in this case the gain from nll themomentum lost at a stop-
page beurs wo small n proportion to the labor of the locomo-
tive engine ns not to be worth saving. The necessity of
two speeds, at least, is acknowledged: but with the gearing
of the jack-in.the-box, there isno great objection to double
#peed wheels in addition, The total motive power of the
engine demanded is about what s rated at two horse power,
at the most, and the engine becomes very small, The success
of the three-cvlinder encine, now made by the thousand, al
most, in England, and it
peculiar facility for the use
of the expansive force of
steamn at high velocities,
seems to open a ray of light
into the darkness where the
steam carriage of the future
now lays. The recognition
of the fact that the inter-
stices of a massof coal, on &
given surface, present an
equal area for any size of
lump, whether coarse (large)
or fine, only that all the
lumps or grains must be sor-
ted to the same size, isslow-
ly being made; and as our
fine anthracite coal, of pea
gize, rans like water, it fol-
lows that automatic firing of
the small boiler will be the
finality for the purpose of
the steam carriage (as well
as the possible finality of the
firing of marine, if not all,
steam boilers). This, with
suitable antomatic arrange-
ment for feeding, will per-
mit the steam carriage to be
run by one man alone. Only
some of the salient points of
the mechanism of the com-
ing carringe have been no-
ticed here ; others of nearly
equal importance present
themselves, which can be dis-
cussed or settled in the same
way, by those especially in
terested.

Eventually, the steam car
riage will be as distinetive
as the locomotive engine,and
will have its nationalities as
the locomotive has, and its
individuality, as the Ameri-
can locomotive of to.day has
William Mason inscribed up-
on it

The steam carrisge,when
in use on the public high-
ways or tram tracks, will be
much more safe from accl-
dent of any kind than the
ordinary vehicle or the street
car. The requirement or pe-
nalty can be made as strin.
gent, as letting all statute
laws out of the question will
allow the enforcement of
common law ; and under the
impulse of such penalties—
safoguarnds, catchors, deten-
ters or arrosters—automatic
contrivances of all kinds will
multiply to the point that
will give security to the oth-
or traffle, quite as groat as that now attendant upon the av)
orago driver and tho carringe horses ; while the control of
the apparatus, either to start or to stop, can be made cor-
tainly as effective as the present ordinary carriage, however

carofully driven,—Journal of the Frankiin Institute.
J— NS
HARDENED Gyrsum, bolled with steario acld or parafiin,

much resembles meorschaum. The resemblance may be
much Increased by coloring the mixture with solution of

gamboge and dragon’s blood.
em— 4O —— — —  ——
A PIRcE oF WOOD cut from a tree is a good electrical con-

ductor. Lot it bo heated and dried, 1t bocomes an insulator,
Lot it be baked to chareoal, it becomes a conductor again,
Burn it to ashes, and it becomes an insulator once more.
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" DARWIN'S THEORY OF PANGENESIS.

Soven yonrs ago,Mr, Charles Darwin first presented the the-
ory of pangenesis. After continued study during the inter-
val, lie now reaffirms the hypothesis, and once more submits
it, romodeled and fortified by a host of new facts and obser-
vations, in the rﬂcnnlf_\- issued second edition of ** Animals
and Plants under Domestieation.” The doctrine of natural
siloction prosupposes varinbility as s necessary characteris-
tie ofevery organism,and this theory has been substantiated
by n vast aggrogation of observed facts, Of this acoumula-
tion, the work above referred to forms no inconsiderable

tific American.

=== | part, sineo it deals with observations showing the nmount

and nature of the changes which animals and plants have
undergone while under man’s dominion, or which bear on
the general principal of variation. It isin order to bring all
the phenomena of diversity in growth under one law that
Me. Darwin enunciates a supposition which implies that
evory soparate part of the whole organization reproduces
itsell. So that ovules, spermatozoa, and pollen grains, the
fortilized egg or seed, as well as buds, include and consist
of a multitude of germs thrown off from each soparate part
or unit. This connects and serves to explain a series of
phienomens otherwise isolated and inexplicable; and of these
a brief analysis is necessary to the proper comprehension of
this very important and far-reaching theory.

Reproduction may be divided into two classes, namely,
gosnal and nsexnal. The latter is effected in many ways, by
the formation of buds of various kinds, and by fissiparous
generation, that is, by spontaneous or artificial division. Be-
tween the production by fissiparous generation of two or
mare complete individuals and the repair of even a very
slight injury, there is so perfect a gradation that it is im-
pussible to doubt that the two processes are connected; and
thuy the several forms of budding, fissiparous generation,
the repair of injuries, and development are all essentially
the results of one and the same power. From well under-
stood cases of parthenogenesis and & variety of other in-
slances, the distinction betwoen sexual and non-sexual

% | generation is proved to be not nearly so great as hitherto

snpposed, and in fact they do not essentially differ; and
thorafore Mr. Darwin concludes that, with the power of re-
growth and development,they are parts of the same lnw.

A fow of the more striking phenomena, cotirdinated under
this law, may first be examined. A multitude of the lower
animals and vertebrates possess the wonderful power of re-
production of amputated parts. Spallanzani cut off the legs
and tail of the same salamander gix times successively,
Tadpoles are capable of reproducing lost members, though
full grown frogs are not. A crab regains lost legs; and
gasteropod mollusks, whose heads are likely to b bitten off
Ly fishes, have the power of reproducing those important
members. In the case of those animals which may be bi-
sectad and chopped to pieces, and of which every fragment
will reproduce the whole,power of regrowth must be diffused
thiroughout the whole body.

Tt is well known that buds may be inserted into & stock,
and that plants thus raised are not affected in a greater degree
thian can be accounted for by changed nutrition. From this
every-day, though little understood, operation of grafting is
deduced the very important fact that formative elements
capable of blending with those of a distinct individual (and
thiz is the chief characteristic of sexunal generation) are not
confined to the reproductive organs, but are present in the
Iuds and cellular tissue of plants.

A marvelous series of phenomena grow out of the circum-
siance that in the case of plants the male element may affect
in a direct manner the tissues of the mother, and with ani-
ma!s may lead to a modification of her future progeny. Gal-
fosio fertilized an orange flower with pollen from the lemon,
and the fruit bore stripes of perfectly characterised lemon
peci. Not merely is the ovule affected, but the partially de-
veloped tissues of a distinct species, as is exemplified in a
case where an Arabian mare bore a hybrid to a quagga. Sub-
seqnent colts by an Arabian horse were more striped even
than the quagga itself, and presented other marked charac-
terigtics of that animal. Another well known instance is
that of a fine bred slut,which,when once crossed by a mongrel,
frequently thereafter bears none but tainted offspring, and
is thus ruined for breeding purposes. Among human beings,
the children of a woman by her second marriage often ex-
hibit traits peculiar to her first husband.

We next reach the question of development, which is
cither slight and slowly effected, as in human beings, or
great and sudden, like the metamorphoses of insects. By
several distinet groups of facts, Mr. Darwin is led to the be-
lief in the independence of parts successively developed.
Again, physiologists agreo that the whole organism consists
of a multitude of elemental parts, which are to a great ex-
tent independent of each other; and & most curious array of
facts may be adduced to support this view. The spur of a
cock, after being ingerted into the ear of an ox, lived for
cight years, became nine inches long, and acquired a weight
of nearly fourteen ounces, T'he tailof u pig has been grafted
into the middle of ity buck,and rencquired sensibility. Ollier
ingerted a piece of periostoum from the bone of a young dog
under the skin of n rabbit, and true bone wus developed. A
French zouave onco drove a thriving trade in Paris by sell-
ing marvelous rhinoceros rats, Ho imitated the horn of
the rhinocerous by grafiing a froshly romoved rat's tail to
the forehead of a second rat,

Lastly, wemeet the phenomennof variability and inheri-
tance, Variability isnot a principle codrdinnte with lifo or re-
!)roduction,hut results generally from changed conditions nct-
ing during successive genorations, By inhoritance a multitude
of newly acquired characters are nequired by offspring. A
horge becomes trained to cortain pneos, and the colt inhexits

— g ——
gimilar consensnal movements. A retriever tanght (o fogel

and carry will transmit its endowments to its descondants,

On the whole it may be concluded that Inheritance Is the
rule and non-inheritance the anomaly. Reversion in noy

rare event, but occurs so regularly that it isx evidently gn
essentinl part of the principle of Inheritance. In fine, in

every living creature we may fool assured that a host of
long'-lmdl characters lie, ready to be evolved under proper
conditions.

It is clear that, through all of these phenomena, there may
be traced a possible action of the innumerable elements com.
posing every organism, ench possessing its own attributes
and to a certain extent independent of all the others, Now
it remains to connect all under the law, It is universally
admitted that the units of the body increase by self-division
or proliferation, retaining the same nature, and that they
may ultimately become converted into the various tissues
and substances of the body, But besides this means of in.
crease, Mr. Darwin assumes that the units throw off minute
granules which are dispersed throughout the whole system;
that these, when supplied with proper nutriment, multiply
by self-division, and are ultimately developed into units
like those from which they were originally derived. These
granules may be called gemmules. They are collected from
all parts of the system,to constitute the sexual elements, and
their development in the next generation forms a new being;
but they are likewise capable of transmission in & dormant
state to future generations, and may there be developed.
Their development depends on their union with other par-
tinlly developed cells, which precede them in the regular
course of growth. Gemmules are supposed to be thrown off
by every unit, not only during the adult state, but during
each stage of development of every organism: but not ne-
cessarily during the continued existence of the same unit,
Lastly, it is assumed that the gemmules in their dormant
state have a mutual affinity for each other, leading to their
aggregation into buds or into sexual elements. Hence it is
not the reproductive organs or buds which generate new or-
ganisms,but the units of which each individual is composed.
These assumptions constitute the provisional hypothesis,
to which Mr. Darwin has given the name pangenesis,

ANOTHEER DASTARDLY ATTACK1

The Chicago Zribune says: *‘The wrongs of women and
negroes have monopolized public attention for many years,
Serious as some of them are or have been, the wrongs of
boys are as bad, if not worse, For a series of years, the
boys of America have been shut out, more and more com
pletely with each year's advance, from the chance of learn-
ing n trade. The trade unions, with almost incredible blind-
ness, have adopted rules which prevent the employment of
any except a very limited number of apprentices. These
rules forbid a master to employ an apprentice unless he em-
ploys a certain number of journeymen; and in some trades,
the proportion is one boy to twenty men. The few places
left vacant by apprentices becoming journeymen are soon
filled. Tens of thousands of boys are thus deprived of the
opportunity to become reputable and self-supporting artisans.
‘When they leave school and try to do something for them-
selves, they find the doors shut in their faces. Instead of
becoming blacksmiths, silversmiths, carpenters, compositors,
cabinet makers, coachmakers, hatters, machinists, bakers,
tanners, tinners, tailors, masons, shoemakers, stonecutters,
plasterers, bricklayers, weavers, they have to become boot-
blacks, newsboys, errand boys, loafers, dead-beats, paupers,
thieves, etc. Noone of the occupations open to them offers
any education, exceptin a sert of cunning which is often a
curse. If the members of the so-called liberal professions,
the journalists, lawyers, teachers, doctors, and ministers,
should successfully combine to prevent the education of boys
and young men in any of their specialties, there would bea
universal howl of complaint. A far greater wrong is com
mitted, however, when trade education is prevented. Many
more boys are affected, for one thing, and most of them must
go to work at once and labor constantly in order to live.
If they do not this, and do not steal, they must starve.”

When will respectable papers, like the Chicago Tribune,
learn to cease such dastardly attacks as the above upon the
workmen of our country and their trade societies? The
workers comprise the vast majority of the population. IS
not all the wealth of the country the result of their labors?
Do they not pay the taxes? Do they not support the govern-
ment, as well as their own families? If they prefer todo
all the family work in person, shall they not enjoy the priv-
ilege? To be sure, their boys would be benefited by indus-
try ; their mothers and sisters would be rendered more com-
fortable and happier if the family income were increased by
the earnings of the lads. But if the fathers, who form and
govern the societies, prefer to do all the work, and 053.01-“!’?"
the young fellows, it is their privilege, and the Chicago 7ré
bune need not complain about it.

Not long ago, the legislature of this State passed a billre-
quiring that felons and other eriminals in certain prisons
should be compelled to work. It costs, say, $2 a day to sup-
port each one of these rogues, which expense, as everybody
knows, is paid, indirectly, out of the earnings of the work-
ing people. But strange to say, tho‘mommt‘the'bm’-w"‘_
the Governor was waited upon by officers of trade societics,
representatives of the working musses. the voters, request
ing that the bill should be vetoed. Labor, they argued, isso
scarce that, if the thioves ure allowed to work, ml‘m“‘
people will have nothing to do, **Very well,” perha L3
the Governor, ** it is your own affair. You may continue,
since you prefer it, to tax your earnings and distress

families, in order to support these wretches in idleness.
the bill was vetoed ‘
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over witnossod a cannonade on a still
ve falled to romark the great rings of

oftan arise from the eloud belched forth by
float aloft for w considorable period before be-

The same rings aro produced on a small |

of tobuceo, by w sudden expulsion of air

h&m the lips being placed in » pecaliar position.

Mwli one end, and its opposite extromity cov-

only with cloth. The bottom is sprinkled with a strong

wolution of ammonia, and & dish of common salt and salph-

uric acid in inserted, The gases arising from the salts and
acid combine in the shapo of smoke, and the lattor may be
expelled in beautiful rings through the aperture by striking
suddenly on the cloth back.

When the behavior of theso rings is critically investiga-
tod, it appoars that they have pecullar properties. When
hp»m they act as if made of solid elastic material,
and vibrate independently aftor the shock; or vibrations may
be produced in them by ejocting them through a square in-
stead of a circular hole. The circlo ia the position of equi-
librium, and the irrogularly-shaped ring vibrates about that
form. Another curions result is that, if the two rings are
moving In the same direction, with their centors in the same
lino and their planes perpendiculsr to that line, the pursucr
contracts and moves fuster, while the pursued expands and
moves more slowly, so that they alternately pass through
ong another. If they are moving in opposite directions, un-
der like circumstances, both expand indefinitely, and more
slowly and slowly, never roaching one anoth r.

Now each ring or vortex contains not merely the matter in
fine division forming smoke, buta cortain definite proportion
of smoky air, which, in virtue of the vortex motion, has be-
come n different substance from the surrounding air, and
moves through it very like a solid body. If there were no
such thing as fluid friction in the atmosphere,the ring would
£o on moving for ever ; and not only this, but the portion of
the fiuid containing the smoke and marked theroby would
remain precisely the same sot of particles of the fluid as it
moved through the rest.  Consequently those thus marked
by the smoke would be,by the factof their rotation,differen-
tiated from the surrounding atmosphere, and could not by
any process short of an act of creative power be made to
unite with the latter. :

Helmholtz has shown that the properties of every vortex
ring are, first, that every part of its core is essentially rota-
ting. As aring approaches the observer, every portion of
the inner side is moving forward, and every portion of the
outer side is moving backward; and if the face be placed in
the path of alarge ring, s sudden blast of air will be felt
tlowing through the center of it. Thus the vortex ring not
only involves in itself rotating elemeonts, distinguished from
other elements of the fluid, but it also is associated necessa-
rily with other movements through the non.differentiated
air, and especially a forward rapid current of air, passing
throngh its center in the direction in which it is going,
Helmholtz has further shown that such a ring is indivisible,
The sharpest knife will not cutit. It wriggles around the
blade and moves away. It is not that it cannot be cut, but
you cannot so much as get at it so as to try to cut it.

Again, vortex filaments existing in a continuous medium
of any kind must either be endless, or else the ends must be
in the free surface of the liquid. The last condition any
one can realize by drawing his teaspoon over a cup of tea
and lifting it from the surface. There will be a couple of
little whirlpools going round in the tea, rotating in opposite
directions, the two moving forward (ns do their sides which
are nearest one another) in the dircetion in which the tea-
spoon was drawn. These two little eddies are simply the
ends of a half vortex ring, and they are on the free surface
of a liquid,

We are now in a position to understand Sir William
Thomson's recent theory of vortex atoms, which Professor
Tait explains in his ‘‘Recent Advances in Physical Science,”*
from which we have freely drawn for the foregoing. We
have shown that, given s perfect fluid, nothing but creative
sgency could produce & vortex ring in it, or destroy one al-
ready there. No process at our command could enable us to
do either; because In order to do it, fluid friction iy esson-
tially requisite, Now, by the very definition of a perfect
fluid, friction does not exist in it. Sir William Thomson
suggests that the Universe is filled with something which we
have no right to call ordinary matter (though it must possess
inertia) but which we may call a perfect fluid. In this vor-
tex, motion once produced by creative act remains until the
same power removes it, Thus, he argues, this property of
rotation may be the basis of all that to our senses appeals
as matter, All atoms of matter are vortex rings; and in a
perfect flaid filling a)) space and having no surface, there
can be no ends.  All vortex astom rings, therefore, must be
endless, that is to say, must have thelr ends united together
after any number of convolutions. Lastly, the indivisibil-
ity of n ring shows that, in that sense, at least, it is literally
an atorm.

This idea enables us to explain n great many propertios of
matter, but it carries with it a host of mathematical diffi-
culties, The theory has but passed its first trials, and, being
sdmitted as a possibility, itisleft to time and the mathemati-
cians to settle whether really it will account for everything
experimentally found. If it doos so, and if it, in addition,
ensbles us to predict other phenomena, which in their turn
shaull be found to be experimentally verified, it will have all
the possible claim on our belief that any physical theory can
ever have,

Th an eaxy way of making them for purposes of |
‘examination, which consists in providing & box having » |

Scientific Amevican,
umﬁxon. i '

The attendance at the Exponition s now steadily increns
Ing. On Decoration Day, fully 50,000 peaple passed the
gates, and the Main Bullding and Memorial Hall were, for
the first time, uncomfortably crowded, The twenty-oight
groups of judges have comploted thalr organization, and the
motmbers are busily at work proparing their roports, The
system adopted of dividing the duties, esch member
making his own examination of the articles submitted, in.
stead of requiring the exhibits to be investigated by com.
mittees of soveral judges, as has horetofore been d'am- in
other expositions, Is sald to work admirably, saving an
immense amount of time to the commission, and, without
doubt, it will give as good satisfaction to the exhibitors. Con.
siderable commont has been aroused regarding alleged inju.
ries to the pictures committed by careless visitors, and the
Austrian Commission had their gallery closed until milings
around the works of art were erected, It has since boen
found that but two pictares were dumaged, and in neithor
case could the mishap be charged upon visitors, as the inju.

Horticultural Hall, in which the display st the opening was
not large, is belng rapidly filled.  The latest arrivel is o fine
selection of tree forns from Australin. The English rhodo-
dendrons are now in full bloom, «nd present & magnificent
nppearance, slthough they show ovidence of the long voynge
disagreeing with them, A much handsomer display of theso
beautiful flowers may be seen at the present time in Llow-
ellyn Park, Orange, N. Y. Between the British Government
and the T. A, B, fountain, & Canadian lumber morchant has
erected a house bulltof rough lumber, just as it comes from
the yard. The roof is made of huge unbarked timbers, each
twenty-four inches in diameotor, and the sidesare composed of
boards piled to form a wall a foot thick. Inside, n monster
soction of a pine tree is exhibited. The big Krupp cannon
has at length reached the grounds, and is being placed in
Machinery Hall, The pumps annexed to that building are
now at work, producing & miniature Niagara for throee hours
duily, The Brewers' Building is rapidly approsching com-
pletion. A carious section of elevatoed railway is being con.
structed between Agricultural and Horticultural Halls, The
cars are built something after the Swiss cottage pattern.

THE JAPANESE BERONZES AND LACQUERED WARE

we have already alluded to, as one of the most remarkable
portions of the general display. The grotesqueness of Japan-
ese art is employed in these with wonderful effect. There
are cups and saucers of lacquered wood, as light as corks,
colored with reds, blues, and yellows, pretected by the famous
Japan varnish, which will withstand the hottest water,
Perfection of joiner work, unique ornsmentation, and ex-
quisite selection of colors are especially noticeable in the
cabinets, some of which, scarcely larger than a modern mu-
sic box, range in price from $125 to $1,000. It is in the
modeling and the preliminaries to the casting of the bronzes
that the peculiar genius and perseverance of the Japanese
are diselosed. The models are made in wax ; and in that
materinl everything, down to the smallest feather of a
bird's wing or the hair of a spider, is elaborated with scru-
pulous care. The wax model is then painted all over with
u conting of finest sand, held together by a fireproof mucil-
age. The first coat is laid on with exceeding care, 50 s to
fill every tiny interstice. So with all following coats, which
may number hundreds, until sometimes six months are con-
sumed in the work of painting a cumulative mold three or
four inches thick. When the latter is rendered sufficiently
strong, the wax model inside is melted and removed. The
bronze is then poured in, and the whole object completed in
a single casting. The mold is subsequently removed with
care only second to that employed in its construction, leav.
ing the bronze without a crease or flaw. From this process
emerged the magnificent incense bearer which stands at the
entrance of the Japanese section, It represents a vesscl
elevated upon worn sea rocks, inhabited by a dragon and
surmounted by an eagle and flanked by flocks of birds.
The price was $4,500, and it was purchased for the English
South Kensington Museum,

As there are no patent laws in either China or Japan, the
mode of preparing the patina given to these bronzes has re-
mained secret for ages, and has been handed down from
father to son, Chemical analysis hag, however, revoaled
the cemposition of the alloys, and M. Morin has discovered
that the patina of the celebrated black bronzes is due to the
use of an alloy composed of 80 por cent of copper, 4 of tin, 10
of lead,2 of zine, 4 of iron, besides small proportions of gold,
nickel, arsenic, and sulphur. Some of the bronzes analyzed
show a proportion of lead varying from 10 to 20 per cent,
added at the expense of the copper, anda quantity of 7 per
cont of tin, Molded in thin plates,this bronze I8 very casily
worked, and the patinn appears of itself when the motal is
subjected to a high tomperature in & muflle furnace. It is,
however, very brittle. Chemical analysis is certainly of
little use in this case, unloss it leads to synthesis:and in that
respect the labors of the French investigators have been
attended with remarkable success, and have resulted in the
production of bronzes even better than those of the Japanese,
since they have a strength equal to that of ordinary bronze.
Tho process consists in proparing a ground by the action of
chemicals having oxides and sulphides of copper as their
bases. If differont tints, black, brown, red, or green, be de-
sired on the same object, it is suflicient to cover with a pro-
tocting varnish all portions of the surface except those to
which it may be desired to give  cortain hue; then when
they have boon treated for a suflicient time, they aro covered
with varnish, while the other parts of the surface now ex.

posed are subjected to the action of the chemicals, and so

{on for as many tints as are

ries were discovered to have occurred during transportation, |
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required. The iolaid enamel
work which is performed by orlental artists with so much
wkill and patiencs, und at the same time with such primitive
applinnees, Is now executed by simpler and quicker mesny,
The object to be inlaid Is entirely covered with yarnish, por-
tions of which are removed by & graver so as to form the de-
wign; and thus prepared, it is subjected to the aetion of &
gulvanie bath of gold or silver, which deposits the metsl in
the places laid bare by the graver, Another method is, how-
ever, mentioned by M. Morin, After the removal of the var

nlah, necording to the pattern made by the graver, the object
is plunged into s solution of eyanide of silver. The salt is de-
posited on the lines from which the varnish has been re-
moved; the object is heated in & muffle furnace, and the
metal appears on the black patina.  Inlaid patterns of gold
and silver may be obtained, vither of thelr patursl bright

nest or with a dead surface, the latter being effected by
different processes of oxidation ; so that, on the same object,
by making use of the protecting varnish, designs in gold
and silver of various degrees of luster may be combined.

THE EXOLISH ENAMELS.

It is o notable fact that the present specimens of Japanese
and Chinese enamels sro fairly approximated by those exhibi-
ted by the Messrs. Elkington of Birmingham, in the Eoglish
section,  The elvisonnée work forms an imperishable picture
capable of resisting everything but intense heat and great
violenco, and ix n materisl which lends Itself with especial
readiness to rich and harmonious coloring; while the delicate
bright metallic lines bordering the cloisons form a pleaning
contrast to the comparative dullness of the opaque glass.

THE RUBSIAN BXHINIT,
which two weeks ago existed only in packing boxes, naw bids
fair to attract remarkable interest. Portions of it will remind
one of the famous reply of Prince Demidoff, who, when a
lady somewhat ostentatiously exhibited to him a set of mals-
chite jewelry, carelessly remarked: ** Yes, | have s mantle
piece made of that.” From the colebrated mines owned by
the above dignitary, several superb malachite urns, table
tops, and mantle pieces, have been sent, valuod at several
hundred dollars each. There is besides a pair of lapis luzwii
vases in this collection, valued at £500. The Russian ma-
chinery is not yet in place; but as thirty car loads arrived in
a single day recently, a fine display may be anticipated.
MEXICO

astonishes visitors to her section by exhibiting a circular
mass of pure silver weighing 4,000 Ibs., and valned at
$72,000. The mineral contribution of this country is ex-
ceptionally good. There are some fine cannel coal and & col-
lection of beautiful opals and precious gems imbedded in
ore. In textile manufactures, Mexico compares favorably
with other nations, and exhibits cloths and cassimeres of the
finest workmanship. There is a large display of medicinal
plants, coffee, and tobacco, and also a valuable exhibit, show-
ing the many uses of the agave. The fiber of this plant
is made into rope, paper, and cloth, and its flower yiclds an
intoxicating drink called pulgue.

SWEDEN
carries off the palm for the best show of iron and steel
Twenty-eight exhibitors contribute, and among them the
two largest establishments in the kingdom, those of the
Molota and of Sandark, Huge columns, pyramids of lron
and steel bars and pipes, and great screens towering to the
roof of the building, on which are arranged tires, bars, and
ingots, are on every side. A very tasteful exhibit is the tow
of a Viking’s vessel,the mast and rigging of which sre made
of various forms of iron; and the ornamentation is entirely
composed of the same metal, in the shape of rivets, nails,
ete. Professor Lodermann's plaster figures attract a great
share of attention ; and they embody admirable representa.
tions of the costumes and appearance of the Swedes and
Laplanders. Such great care is taken fo insure absolute
correctness in details that, when the hand of one of the
figures was broken in transit, it was supplied by a cast taken
from the hand of a Swedish girl in the employ of the com-
mission. The expressions of the countenances and the at-
titudes of the figures are wonderfully natural. One of the
groups represents a hunter and his family, gathered in front
of a deer that has just been shot. Another sdmirable group
is that of a Laplander,in his sledge drawn by a reindeer, who
stops to chat with a fur«clad woman carrying her baby slung
to her nock in & kind of trongh. There are various other
groups, representing bridal parties and household gatherings,
equally fine. Numerous cases of matches form & prominent
feature of the Swedish oxhibit, for with this commodity
Sweden furnishes all Europe. Some of the finest carpentry
work in the Exposition is shown in two garden pavilicns
coutributed by » Stockholm maker. A large collection of
building stones illustrates the richness of the country in
these materials; and a table of red porphyry, with mossic
work in many colored stones, forming a centor piece exhibits
tho skill and tasto of the Swedish artisans using them.
The woolen fabrics displayed aro us good ns those in the
English dopartment, and excel those contributed by Ger-
many. The ceramic collection contains many curious ob-
jects. The most striking is & porcelain stove about 12 feet
high,of a delicute bluo, ornamentod in gold and darker hlue.
Its price is $1,000. There is also & peculiar kind of ware
made apparently of répouasfe silver and porcelnin.  ‘The
notice of the Swedish oxhibits in the Machinery and Agrical.
tural Halls, we are obliged to defer till another issue.

.t —
EQUAL parts of fine filings of zincand tin, mixed with
suflicient mervury to form a thick paste, and pulveris

when partly hardenod, makes an excellent amalgam
trical machines R




APPLICATIONS OF CARBONIC ACID,

LRCTURE DELIVERED AY THE STEVENS IXSTITUTE OF TECHXOLOGY, BY
PROFEAROR A, B, LEXDS,

The list of investigators of carbonic scid begins at the

opening of the seventeenth century with the Duteh philoso-
pher Van Helmont, It was then known ns spivitus sylvestris,

and the word apiritus, being translated literally, became gefst
in German and ghost and gas in English. The word gas was

originslly employed in connection with carbonie acid, Van
Helmont recognized the identity of the gases evolved in fer-
mentation and in the burning of lime. He also pointed out
the fact that the poisonous gas in the Grotto del Cane, in

Pyrmont, and that obtained from limestone by the action of
acids, were the same spiritus syleestris. As an example of

the crude analysis of his time, we read that he
burat 62 Ibs. of wood, from which he obtained
61 Ibs. of ashes, which leaves a difference of 1
1b. for carbonie acid. Hoffmann, the next inves-
tigator, discovered that this gas reddened the
biue ocoloring matter of litmus. The Scotch
philosopher Biack proved that this gas must be
entirely different from air, and recognized the
fact that it was an acid. The lecturer then
showed the action of carbonic acid on lime wa.
ter. A perfectly clear solution of the latter was
at first rendered turbid and milky from the pre.
cipitation of carbonate of lime; and then, on
continuing to pass the gas through it, it became
clear again from the resolution of the carbonate
of lime by the excess of the carbonic acid. This
circamstance showed Lord Cavendish that the
water of springs, rivers, etc.,, containing carbo-
nic acid, could take up lime and othor earths
from the soil and deposit them again on evapo-
ration of the gas. This is the origin of the
troublesome boiler incrustations. It was next
shown that the gas exhaled from the lungs was
carbonic acid, by spplying the lime water test.
The lecturer showed this experiment by means
of = little glass tank filled with clear lime water
colored by litmus, which was placed in the lan.
tern and reflected on the screen.  On passing the
breath through the solution, the color changed
to red, and the turbidity arising from the pre

cipitation of carbonsate of lime was apparent on
the screen.

The first industrial investigation of carbonic acid was
made by no less a person than Dr. Priestley, the discoverer
of oxygen. He resided near a brewery, and studied the gas
given off there on & large scale by fermentation. His expe.
riments were illustrated by Professor Leods, who had a large
vessel of fermenting malt liquor on the stage. A lighted
match held above the liquor was instantly extinguished. The
gus being very heavy, it could be scooped out with a quart
measure, and poured from one vessel into another without
danger of loss. After pouring it back and forth several
times, & candle was extinguished by merely emptying the
vessel over it. Water poured back and forth, in the atmo-
sphere of carbonic acid contained in the large vessel of malt
liquor, absorbed a sufficient quantity of the gas to become
milky on the addition of lime water. Priestly thought that
the antiseptic properties of this body could be utilized by
impregoating water with it, and conducted the gas made
from limestone into & vessel of water by means of a leather
tube.

.
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GAS GENERATOR AND WASHER.

From this primitive device of Priestloy to the beautiful
and elaborate apparstus of Mr. John Matthews, of this eity,
which was exhibited upon the stage and s represented in
Fig. 1, was lodeed o glant stride.  On the left is the gas ge
nerator, the construction of which will become clear by in
!qu:(lnn of Hﬁ- 2
through » smaller vessol containing water, which washes it, |
and is then conducted into the fountain on the right un.

:
From the generstor, the gas passes |

| phon in place in a favorable position for filling,

der high pres*ure. Fig. 2 exhibits the internal Armange
ment of the gas geverstor and washer, A misture of sul

phuric acid and water Is introduced through the bung, A,
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and the wnrble dust is poured in through B, The acid 1i°
quo; passes to the bottom of the vessel; but the marble dust
is arrested by o diaphragm, M, furnished with several slits,
through which the marble dust is made to xift when the shaft,
8, is eaused to revolve by turning the handle, E. At the
same time the agitator, 0, facilitntes the evolution of gas by
keoping the mixture constantly stirred. Assoon s a pressure
of 106 1bs,, indicated by the gage, L, I8 reached, tho stop
valve, U, of the fountain (Fig. 1) is opened, and the gas is

valve, D, of the gas washer. When cnough gas has come
over, the valyes are closed, the pipe, IY, is disconnected, and
the fountain is made to revolye in its frame for about ten
minutes to aid the absorption of gas by the water. It is

then ready to be placed in one of those artistic Matthews so-

Fig. 1.-CARBONIC ACID GAS GENERATOR.

no description, The generator and fountain just described
are made extremely strong and constructed with the utmost
care, not only to prevent accidents from explosions, but also
to obtain a product of the utmost purity. They are lined
throughout with tin, and all the connections are covered with
the same metal. If the sulphuric acid came in contact with
iron, hydrogen would be generated and would contaminate
the gae ; if the carbonic acid liquid eame in contact with

Fig. 8.-LIQUEFYING AND BOLIDIFYING CARBONIO ACID

lead, it would dissolve enough to produce poisonous effects.
To Mustrate the solution of lead by earbonie neid water, the
lecturer agitated some soda water in a plece of load pipe, and
then proved the presonce of lead in the water by adding sul-
phide of ammonium and obtaining n black precipitate, As
|an illustration of the immense proportions to which the
woda water business has attained in this country, he estima.
ted that no less than a hundred milllon glassos wore con.
samed annoally,

A large number of ingenious varieties of soda water bot-
tles and siphons, together with the npparatas for filling the
lattor, wore oxhibited, They had been loaned for the Purpose
by the manufacturer, Mr. John Matthews. The filling ap-
paratus consists of an iron frame which firmly holds the si-
When the
wiphon in inserted, the sereen s made to slide over it to pre.
vent accidents caused by bursting, and to koep 1t in plaee;
the fountain valve Is opened, and the tresdle iy prossod down
with the foot, by which the siphon spout Is pressed into the

filling head
:

_

made to pass into it slowly, by gradually opening the stop |

Numoerons natural minernl waters, renowned for their ou.
rative properties, have boon analyzed, nnd are now propared
artificinlly and churged with earbonic neld gas. A number
of them were tested before the audience for various consti.
tuents,

Another industrinl application of carbonic acid is in the
munufacture of aerated bread. In ordinary broad, the yoast
produces o fermentation by which carbonic acid is evolyved,
which gives to bread ity spongy chiaractor. Thesame thing
is accomplished without yeast by forcing carbonic acid gas
under pressure into the dough.

The successful extinetion of fires in mines by means of
carbonic acid gas has developed n new industry, that of the
fire extinguishers, of which the Babeock is the most com.
mon. This consists of n portable eylinder, in which a charge
of sulphuric ncid ean, at & moment's notice, be
inverted into a quantity of marble dust, and
the pressure developed by the resulting gas
employed to project a stream of water, in case
of fire. Thereis hardly enough gas present to
be of much service as an extinguisher; the ad-
vantage of the apparatus lies in its convenience.
To show its action, some benzine was poured

on the floor of the stage, kindled, and then put
out by a stream from a Babeock apparatus.

The lecturer next proceeded to the interest-
ing experiment of liquefying and solidifying
carbonic acid. For the purpose of accomplish-
ing this, high pressure and cold are necessary.
The pressure was obtained from Ritchie’s im.
proved form of Natterer's apparatus, Fig. 8,
which stood on the stage, and was driven by
steam power derived from the engine in the
basemont of the Institute. In this apparatus
the gas is conducted into o bronze receiver ca
pable of resisting a pressure of 200 atmospheres,
and is condensed by means of asteel force
pump. The receiver is surrounded by a cop-
per cylinder containing a mixture of ice and
salt, When enough of the gas was thus lique-
fied, it was caused to pass through a tube termi
nating in a fine rose of wire gauze and into a
lined woolen bag, On passing out, the cold pro-
duced by evaporation was so intense as 1o froeze
the liquid carbonie acid, which formed a depo
sit resembling snow ; in fact, the lecturer made
a little snowball of some of it, and throw it

da water apparatuses, which are so familiar to all as toneed | among the sudience, with the caution not to allow it to melt

in their hands, as it would blister them. Numerous experi
ments were made with this substance, the most interesting
of which was the freezing of mercury in a white hot plsti-
num capsule. Water placed in the latter assumes the sphe-
roidal state, in which it does not really touch the vessel, be-
ing separated from it by a layer of steam; if now solid car-
boniec ncid, mixed with ether, is introduced into the water,
enough heat is absorbed by the evaporation of the carbonic
acld to freeze a small quantity of mercury placed in the mix-
ture, C. P K

Wooden Pavements made Successful in London.

After a sufficient comparative trial, the contest between
granite, asphalt, and wood for carriage ways has been decid-
ed in favor of the last, and the recent conclusion of the Cor-
poration of London may be regarded as a final confirmation
of that decision. Mr. Heywood, engineer for the city, has
shown that before a horse falls he may be expected to trav-
el on granite 132 miles, on asphalt 191 miles, and on wood
446 miles; and although between the two last materials
there is o trifling advantage in the cost on the side of as-
phalt, that is much more than counterbalanced in other
ways, In easy traction and the absence of noise there is no
comparison between wood and granite, and since the surface
water has been kept out by means of asphalt, wood has be-
come one of the most durable of pavements. The rapidity
with which it can be lnid and the case with which it can be
ropaired are not the least of its merits, while the flooring of
planks, which is now laid as a superstructure, gives great
clasticity, and, by distributing the weight equally over the
whole pavement, adds to its power of endurance.

 —,ttro—

To Bincken Brass,==To Clarify Shellao Solutions,
The Bulletin Belge de la Photographie gives the following
ns o good and convenient method of blackening Lrass sur-
faces for photographic purposes. The metal, having been
thoroughly cleaned, is brushed over with a solution of bi-
chloride of platinum, known as chemical bronge, 1f ono or
two drops of solution of nitrate of silver be added to } of
u cuble Inch of the platinum solution, its action is con-
siderably augmented. For clarifying solutions of shellac,
the samo journal recommends the addition, to the varnish it
in required to clear, of a quantity of powdered ehalk equal to
the welght of lnc used.  Aftor thoroughly mixing, and heat
Ing 1o 60°, the mixture is allow to settle, when three quar-
ters of the bulk muy be poured off perfectly cloar, or, if nec:
vssary, it may be filtered with the greatest onse.
- Bt ey S s et

Fhoto Printing Plates,

M. J. Husnik employs the following formula for the pro:
duction of engraved plates by means of photography. It s
based upon the use of bichromatized gelatin, the necessary
grain being given by chloride of calelum. The formula con.
sists of gelatin, @4 parts ; bichromate of ammonia, 4 parts ;
aleohiol, 72 parts; chloride of calolum, 4 to § parts ; m
240 parts. This in spread upon glass or other suitable sup:
port, and, after exposure and washing, I8 used for the pro:
duction, by the galvanoplastic method, of & plate, from
which the prints are pulled in the usual manner, .
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) it IMPROVED COUNTRY HOMES,

Mr. Woollett, in hin hook on * Villas and Cottages, or
Homes es for AIL" published by A. J. Bicknell & Co., Now
maw. deseribes avilla of frame structure deslgned for
erection on a stone foundation, with cellar, with hoavy sill,
‘cornor posts, girts, and plates, and filled in with brick. The
wm‘l ‘ﬂmdo: f::'luuntnl loeatlon betwoen other
bulldings, on a lot of moderate width, has a nearly symmet-
rical front. Individuality in given to the de. i
tail by using panels and bands, covered with
«cut shingles In place of clapboards, on rough
‘boarding. The roof is also coverod with
shingles ; and both those of the roof and bands
are puintod in deeper tints than the main wood-
work. The finish of the interior Is to be In
white ash and butternut.  The estimated cont
of the house is about §5.000

-

A New Frofession.~A Champlon Speller,

Spelling bees, which wont out of fashion
here a couple of years ago, have been for sev.
ol months past the subject of a furore in
England, Our English cousins have vanquished
us fairly in turning these meotings into monaey-
gotting affairs. The most we ever made was
admission money at the door, and the victors
in the mateh usually proudly bore away a copy
of Weobster's “Dictionary.” In England, how.
over, halls are hired, and large money prizes are
offered to the best spellers, the contestants be-
ing charged an entry fee similar to that put up
by the backers of horses in a race.  The man-
agers, of course, find their profit in these de-
posits. The most curious part of the whole is
that the fact of the money awnrds being offered
has given rise toa new business, that of ““cham-
pion speller.” Several people, who have a fair
knowledge of orthography to begin with, have
literally crammed themselves with dictionary
lore, so that they are proof against the pitfalls
of ordinary catch words. Thus mentally
equipped, they reverse Dr. Watts” hymn, and
gather money every day from every opening bee. Their
attainments render them easy victors; and one individual,
who has reached the pinnacle of the new profession, says
that he makes over a hundred dollars a week by his win-

nings.

Sob

NEW CUT-OFF MECHANISM.
We extract from the Bulletin du Musée the annexed en-
gravings of a new and simple cut-off mechanism, the inven-

TIg. 1.
& m
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In ropresented as applied is of the horizontal type. The
governor travels at high speed, and its changes are trans.
mitted by a very simple set of levers to a rod which rises
and descends in & support attached (o the cylinder and ear.
rying on its lower extromition n hiorizontal cross plece. This
disposition 18 represented in detall in Pigs. 1 and 2, in which
0 o' in the cross ploce. The higher the elevation of the
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A MODERN VILLA RESIDENCE.

governor balls, the lower the piece, o ¢/, descends, and rice
versd. The twoslide valves, a a/,7are connected by the rod,
b, and are actuated by an eccentric on the shaft. On said
valves move two mutually independent cut.off valves, ¢ ¢/,
fixed to two rods, { I, which traverse the valve chests, and
pass into stuffing boxes at each side. At one extremity
each rod is terminated by a triangular head, A A/, while at
the other is formed a piston, ¢ i, movable in a finely bored
cylinder. The portions of the rods situated at the sides of

tion of M. F. Wannleck, of Brinn. The engine to which it

the pintons, { i/, are ro.enforced towsrd ! I’; so that when
the valve chests are filled with steam, an excess of pressure
is slways produced on the sald sections, I , and so that the
valves left 1o themselves are always pushed outward by the
steam in the boxes. Thescrews, k A’ (Fig. 1), permit of the
regulating, st will, of the outward pressure exercised on the
rods, { I/, and consequently of the setion of the cut-off valves,
e¢’, nccording as the air is, by the adjustment of the screws,
allowed 1o escape slowly or freely from before
the pistons, § i. The fact should not be lost
sight of, in following the subjoined descrip-
tion, that the two valves, ¢ ¢/, are not imme.-
diately connected, but normally are subject to
an outwardly pushing pressure.

On the middle of the valve rod, 5, is se-
cured a cromshead, d (Fig. 3) which surrounds
the extremities of the cut-off valve rods so as
to serve as a guide for the two rectangular
ends, A A/, This crosshead carries two pawls,
g ¢', which turn around axes, /' J/, and which,
through their gravity, tend always to fall, as
shown in Fig. 1. These pawls, in the forward
part of their lower extremity, have notches in
which the rectangular heads, A A', engage, so
that the rod, b (Fig. 8), is pushed towsrd the
right or left, according as it engages one of
the other of the cut-off valve rods. The pawl
then falls on the head of the rod, and draws
the latter in the return movement of the rod,
b. We may remark here, in order to prevent
misunderstanding, that in Figs. 1 and 3 the
heads, A A’, of the cut-off valve rods are placed
in a median position and represented as both
engaged with the pawls, a condition which
never can occur while the engine is in opera-
tion.

We will consider first the forward motion
of the engine during a stroke, and suppose
the return mdvement of the piston to take
place from left to right. In such case, it s
clear that the rod, b (Fig. 3), with its two
valves, @ a’, will have already been pushed

toward]the eft by the eccentric up to the point where the left
hand valve, a, establishes communication with the exhaust,
as indicated in Fig. 4: which also shows the extreme position
of the valve and the point to which the pawl, g, of the
crosshead, d, has been carried (to the left) in order to engage
the head, A. During the return movement, the valve, o,
moves from left to right, and at the same time carries the
left cut-off valve, ¢, attached to it by the pawl, g, while the
right cut-off valve, ¢/, which has not been engaged by a

J_*j
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at rest in extreme position to the right, Fig.
shows the steam port still more open; the right
_establishes communication with the condenser,
: nding out-off valve, ¢/, is in repose. In the

“which oceurs immediately after (Fig. 7), the upper
arm of the pawl, g, impinges upon the left hand ex-
of the horizontal piece, ¢ ¢/, and the left cut-off
18 freed and returned to its extreme left hand position.
The rod, b, continuing its advance, the pawl, g’, operates in
turn exactly like the pawl, g, so that one or the other of the

in play.

F;?mm'h\ll:l: mngmenp . t is quite simple and certain in
action. When sudden variations occur in the work, the
piece which carries the traverses, o o’, lifts or lowers in.
stantly, and the action of the pawls je accelerated or slack.
enad, so that, in the first case, the admission of steam is in.
terrupted sooner, and, in the second case, it continues long-
er. The mechanism, as a whole, is reported to be remarka.

biy sensitive.

-

Correspondence.

Steam Domes.
T the Bditor of the Scientific American :

That steam boilersof all kinds would be cheaper, safer,
and more durable without domes, there can be no question,
The question is: Can steam be supplied to the oylinders,
drier and cheaper, from the top of a dome, than from a per-
forsted pipe, placed inside and close up to the crown sheot
of the boiler? The perforations, of course, are to be made
in the upper side, and nearly the whole length of the pipe,
which extends the whole length of the boiler. Engineers
who have run locomotives, both with and without domes,
for from 10 to 25 years, say that they can see no practical ad-
yantage in the dome ; and some of them hold that an engine
is less liable to prime or throw water into the oylinders with
a perforated pipe than with a dome with the throttle valve
and steam pipe arranged in the usual way : for the reason
that the aggregate area of the perforations far exceeds the
capacity or area of the cross section of the steam pipe. Con-
sequently, when the engine is at work, there is no rush or
tendency of steam to a special point, as in case of the dome;
the perforations can be made so plentifully as to exceed five
or ten fold, if necessary, the capacity of pipe to conduct off
she steam, the throttle valve being placed in the smoke arch
end of the pipe.

The Boston and Albany company have been building the
no-dome type of locomotive many years in their shops in
Springfield, and are still at it. Mr. Eddy, their indefatiga-
ble machinist, tells me that their first engine of this type
was put on the road in April, 1851, and that this engine is
still at work with the same boiler, with the exception of the
fire box. Since that time he has been constantly building
precisely this style of engine for the company, in connection
with their extensive repairs, till now, of the 246 locomotives
belonging to the company, a large portion are of the no-
dome type. Suarely, such an experiment, which has been so
persistently and successfully carried out for a term of 25
years, ought to have some weight in deciding the dome
question. F. G, Woopwanp.,

Worcester, Mass.

The Vieksburgh Cut-off,
T the Editor of the Scientific American :

On page 520 of your current volume, under the title of
* The Vicksburgh Cut-Off," there appear some singular er-
rors, Ope is that, the Mississippi river makes its way un-
der the bluff of Vicksburgh by sharp deflections, east and
west, nearly fifty miles from its direct course; and that
boats pass up and down through the cat-off, avoiding the
détour to Vicksburgh, thus saving about thirty miles of nav-
igation, :

As regards the first: The only immediate doflection iy
above Vicksburgh, from the bend below Young's Point, to
the bluff of Vicksburgh, and it is about six miles in length ;
for the river, after leaving Vicksburgh, runs direct to Hard
Times, and nearly so to Natchez. As for the second : The
cut-off is only about five miles from Vieksburgh, and the sav.
ing of distance to boats would not exceed ten miles at the
furthest; and it would make no interference with the trade
or business of Vicksburgh, which will always be of impor-
tance, being on the first bluff of moment below Memphis,

When in command upon the Mississippi river, I urged the
fortifieation of Vicksburgh and Port Hudson, and com.
menced work upon the former in September, 1861, but was
stopped by order from Richmond. General Grant’s attempt
ot s cut-off was only abandoned after an immense amount of
lsbor ; and the canal filled up from deposit, instead of the
river working through, which showed the error arising from
ignorance of the laws governing the river. But had he suc-
ceoded In making the cut.off, the operation would have been
equally s failure in & military point of view,

New York clty, C. G. DannGres, of Mississippi.

e
Do Bees Make Honeyt
To the Editor of the Sctontific American :
In it not sstonishing to find that
state that beos make honey ?

professors at this day
A good common stand of beos
having but short distanee ta travel, will inorease their atml;
of honey from 1 to 2 1bs, in 12 hours fair work. What chance
in there here for a digestive process ¥ Place 8 1bs, loaf sugnr
sirup within easy reach of such a stand at 8 o'clock P.M.,: it
will all be taken up and stored awny before nuurlm.-‘ .l'

: 10xt
morning. I once thus exporimented -

After fooeding, to about

Srientific dmervican,
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40 hives, ¥ barrels
no difference between that in the comb cells and that in the
barrels, only the former was clearer from dirt. The honey
becoming exhausted, I then fed the bees during the rest of
the fall season with loaf sugar sirup. Upon examination
noxt spring, 1 found the comb cells filled solidly with well
grained loaf sugar, precisely like that I had dissolved to feed
the bees with,
Cuba honey and partly with ground loaf sugar.

South Union, Ky. H. L. EADES,
- Y s

The Grasshopper FPest,

To the Editor of the Scientific Ameorican ;

In your issue of May 20, I notice some statements from
the Minnesota State Commission and Professor Riley, in re-

I have had experionce with the pests during two visitations
in Kansas, in the years 1867-8 and 1874-5, I think I have a
right to a hearing.

As to the sack which contains the eggs being affected by

molsture, 1 will quote an instance. In the fall of 1867, the
grasshoppers deposited eggs on a dry slough on the Missouri
river; early in the spring the place was overflowed, and re-
mained under water till late in the summer of 1868, when
it dried up ; and the young hoppers came out just as lively
and able-bodied as if they had been hatched under the most
favorable circumstances. As to their being affected by
freezing (us | have seen stated at different times), in the win-
ters of 1874-5 the mercury ranged as low as 28° below
zero, and the ground was frozen to the depth of 24 feet.
But the young hopper came out as gaily and festively as if
he had laid in & greenhouse all winter, though the eggs did
not average an inch under ground.
With all deference for such high authorities as Professor
Riley and the Minnesota State Commission, these are facts,
us hundreds can testify who have studied entomology in the
school of sad experience. If all crops, when sown, were as
sure of a bountiful harvest as grasshopper eggs, Kansas aid
societies would soon be out of business.

Louisiana, Mo. J. F. Duxwooby
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THE CORPUSCULAR AND UNDULATORY THEORIES OF
LIGHT--THE EXPERIMENTS OF CROOKES AND
PLEASONTON.

One of the brightest luminaries of the scientific firma-
ment in the seventeenth century was a believer in the cor-
puscular theory of light. Sir Isaac Newton thought that
the sun sent out from its surface fine particles of some kind
of matter, which flew with immense velocity against the
retina of the eéye and produced the sensation known as light
and vision. The succeeding age substituted for this impro.
bable theory another, namely, that light is due to vibra.
tions in an extremely thin ether which pervades all space.
So many phenomena have been explained by this latter the.
ory, especially those in regard to the interference of light,
the diffraction spectrum, and Nowton’s rings, that the undti.
latory theory, notwithstanding the difficulty of conceiving of
an all-pervading ether, imponderable and disobeying most of
the laws of matter, has been accopted as & truth, Nay, more ;
the length of ench wave of light has been measured, as well

s those of heat and actinism,
Some recent discoveries have led certain gentlemen to re-
vive the long abandoned corpuscular theory ; and of these
we may mention two only, Willlam Crookes, the discoverer
of thallium and of psychic force, and General A, J. Pleason-
ton, of blue gluss fame. The former is already known to
our resders, not only by his contributions to spiritualism,
but by his last invention, the radiometer. The latter, illus-
trated in the SCIENTIFIC AMERICAN, p. 302, volume XXXII.,
he supposed to be set inmotion by the impact of flying parti.
oles of light. Another physicist, however, tried the effect
of flonting this pretty toy in water, and found that then the
arms stood still and the.glass envelope revolved in an oppo.
site direction, indicating that the motion was due to a mu-
tual repulsion between the arms of the apparatus and the
glass. This is most readily explained by supposing that
the molecules of extremely rare air in the envelope are in
rapid vibration, for this is supposed to be true of all gases,
and that the effect of the light, or rather the heat attending
it, increases this motion of the molecules, and thus either
drives the army in one direction or the glass in the opposite.

General Pleasonton published a little blue pamphlet in
1871, printed with blue ink on blue paper, and bound in a
blue cover, to inform the world how much better blue light
Is for plants and animals, and how the sick, the insane, and
those who have the blues could be cured by “ getting blue”
by his process. Recently our military blue bird has again
brought his theories before the publie, chiefly through the
columns of a daily paper, and boldly sttempt to overthrow
not only the undulstory theory of light, but the laws of
gravitation and many other accepted dogmas, His theory,
ny briefly stated, is that the particles of light movlngthrouéh
space generate frictional electricity, which in turn produces
magnetism and heat. The sun, planets, and other heavenly
bodies are magnets, a fact known to be true as rogards our
earth, at least,

It is Interesting to note n few of his curlous arguments
snd their flimny nature. For the attraction of grn\"lluthm,
which varies as the square of the distance, he would substi.
tute magnetism, which diminishes as the cube of the dis
tance, and which will not only attract but repel, a phenome.
non not observed among the heavenly bodies, Magnetism
falls 8o far short of filling the rdle of gravitation that the
sooner General Ploasonton abandons this theory, or modifies

of Cuba honey, upon examination I found

Other comb cells were partly filled with |

gard to grasshoppers, from which I beg leave to differ. As |

The sun sends us light, but no heat: the heat which we
{ geom to obtain from him being due to the friction produced
'I.y the particles of light passing through our atmosphere,
“The sun, in its daily course, being above the earth, if §t
had any calorific rays, could not send them to the earth be
low it.” Why? Because, in our rooms, a stove does not
| throw its heat dewn towards the floor, but only upward,
When this philosopher used the term up and down as re-
gards the relative position of sun and earth, we at first took
: it for pleasantry ; but he seems to be in dead earnest, for he
| gives several illustrations of the tendency of hest to ascend,
Among others, he states that a thermometer stood at 12° on
the floor, 10 feet from a red hot stove, in & room used as a
meteorological station on Mount Washington.
[ *Blue glass produces heat” is another of his assertions,
based on the fact that, on a bright day in March, the tempe-
rature of his grapery (a portion of the glass being blue) was
110° Fah., while the temperature out of doors was 76°
lower This difference of temperature he attributes to the
few panes of blue glass alternating with clear ones, and he be-
lieves blue glass to be a good substitute for stoves! We wonder
if every florist has not observed a similar production of heat
by the use of clear glass; and why do hotbeds possess such
advantages, except that they net as traps for the sunbeams,
allowing heat to enter and preventing its escape? The
abundant ignorance of well known facts and long estab.
lished laws is surprising in one who attempts to overthrow
the laws of Newton, and make fearful onslaught on Tyn.
dall.

Because Pleasonton attempts to build a wild, fantastic
structure on the corpuscular theory, and because Crookes’
radiometer admits of explanation on the undulstory hypo-
thesis, are not conclusive reasons why Newton's theory of
light was wrong, or ours is right ; but, gentlemen, we want
some better proof, E. J. H

New York city.

A Rallway Train Lifted by the Wind,

The St. Louis and New Orleans express train was struck
by a tornado soon after passing Neoga, 11, at 515 P. M.,
May 6, 1876. Mr. W. K. Ackerman. General Auditor of
the road, who was on the train, says that he first saw the
smoke stack of the locomotive sailing off through the air.
““The next instant the whole train was lifted on one side:
and though moving at the speed of 25 miles per hour, the
cars ran some distance on the left hand trucks, the right
hand trucks being lifted into the air. Then, with a terrible
shock, the cars went over to the eastward, falling clear of
the track, and stopping almost instantly on striking the
ground. The whole damage was done so instantaneously
that no one had time to prepare for the crash, nor could it
possibly have been avoided.”

The pussengers and employees were badly bruised, but only
one, n brakeman, was dangerously injured. Mr. Ackerman
had his right collar bone and left shoulder blade broken,and
his wife was also badly bruised. The cars fell on the east
side of the track and lay on their sides perfectly clear of it;
the engine, weighing 35 tuns, was partly displaced, though
the front trucks remained on the tracks. The cars were
somewhat wrecked, but not badly, most of the trucks re-
maining on; the track was hardly injured at all, showing
how clean had been the lift which took the cars off.

+*>

BY JOSHUA ROSE.

Secoxp Semies—~Number V.

PATTERN MAKING.

Of gages for drawing marking lines at any regulated dis.
tance from the finished edge or edges of the work, there are
several kinds; first we have that shown in Fig, 20, which is

I’y..?!).

the kind ordinarily sold ; others have, instead of the set
screw, a wedge running lengthwise, as shown in Fig. 80. A

. 30.

botter gage, howover, than either of these is that shown in
Fig. 81, in which A represents the tightening wedge, stand-
ing at a right noglo to the rod of tho gage. The advantage
of this design is that it requires only ono hand to work it,

inasmuch as the wedge may be M
striking it, as if it were a hammer, against
may happen to lay on the bench, Thus the :
and adjusted with one hand, whils the other is’

or tightened by

It to suit the facts, the botter,

work, us is often necessary when mmm
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-ﬂkhgpdnt should be a piece of steel wire fitted tightly
in the stem, the part being ground or filed to u

: used, in which . oki i P or sheet | ¢ e p aving )6 b hich
wedge, with the two facets slightly rounding, and whose R ch case a packing piece of eithor wood or sheet | off at each end, but leaving it flat across the face, by w

brass should be inserted, as shown in Fig. 30, at A, which | means it will last longer wi grinding
0 . L 30, at A, . ger without regrinding.
broad faces stand at a right angle to the stem of the gage, | will protect the staff from being indented by the end of the | some stones which are used with water instead of oil ; they
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In place of the wedge, a screw may be and sometimes is | leaving the face a little rounding In its length by easing it

the point or edge only projecting, sufficiently to produce a | scrow when the latter is tightened up.

line clear enough to work by, otherwise it will not be suita-
ble for accurate work. The mortise gage is similar to the
above as regards the stem and sliding piece, but it is provi.
ded with two marking points, their distance apart being ad-
justable. Fig. 82 ropresonts the gage referred to, the head
sorow working in brass nuts.  On account of the narrowness

1?732.

of the basoe afforded by the sliding plece on the common
gago, there is not sufficlent steadiness to gage to any great
width, so that for widths above ton or cleven inches wemust
have recourse to the gage shown in Fig, 83. It Is called the

There

are

do not cut, as & rule, very freely, but the finer grades of

Our next requirement is the straight edge which, for small | them will cut unusually smooth; these are the descriptions

work, is better of steel than of wood, A straight edge is a
plece of stuff whose edges are straight and parallel to each l
other, which is necessary becauso they are sometimes used in
conjunction with the square. A pairof straight edges, termed
winding strips, are indispensable ; their use is shown in Fig.
87, in which A is a plece of work requiring to have its edge

used by the Japanese workmen, who use two stones, one 1o
rough cut, which cuts very freely, the other to finish, which
peems to grip the metal firmly, rendoring 1t ensy to keep the
tool at the nocessary angle and level, while at the same time
it cuts very finely indeed. The first is a bright yellow stone,
the latter is of a green slate color,hot water being used on both

.Fg 3.

4

panel gage; its sliding pilece may be seven inches long and
the stem two feet ; the rabbeting at A formsa steadying base,
the partof the rod about the marking point being raised to
correspond with the distance from the rabbet to the stem nut.
Next we have the cutting gage, shown in Fig. 84, in which a

steel cutter takes the place of the marking point, being wedged
in position. It is employed to cut thin strips of wood, that is

to say, of thicknesses up to about a quarter of an inch. The
cutter point should be tempered to a dark straw color.

For marking off curves or large circles, we require a pair
of beam compasses or trammels, us shown in Fig. 35. They

strip, and leveling the head so that the edge of one strip will

will readily be perceived whether the two are level one with

through a distance of about one half inch. The upper one
should not be pressed to the lower but allowed to lie of its
own weight, otherwise it will spring to suit the outline of
the lower one, or bear uponit at the points pressed by the
hands. Before separating the two, take a blacklead pencil
and make a mark on one side of each, so asalways to beable

of them. Aside from those already mentioned, we have the
Turkey stone, a close grained and amber-colored stone, which
cuts freely or fine, according to the grade of the stone. For
ull ordinary purposes the Arkansas stone will suffice, and it
is obtainable at almost every hardware store. The oilstone
for general use should be fitted into a block of wood, having
a margin outside of the stoneof one half inch on each side,

true, and B B are the winding strips, placed on the work as [ and about an inch at each end, the block being hollowed on
shown, 80 that by casting the eye slong the upper edge of one | the bottom face so that it will stand firmly and not rock

when in use. It should also be provided with a cover to

will be brought nearly horizontally level with the other, it | prevent dust and dirt from accumulating upon it.

Two pairs of inside and three pairs of outside callipersare

the other, and hence whether the face of the work is true, [ necessary to the pattern maker, the smallest of each pair be-
Winding strips are simply pieces of wood made parallel and | Ing large enough to take in diameter up to four inches, the
true, and generally about two feet long, three or four inches | largest from four up to about ten inches. The other palr of
wide, and about five eighths of an inch thick. When the |outside callipers may be large enough to use upon diame-
edges have been made as straight as possible with the tru. | ters from ten to eighteen inches. For bores above ten inches
ing plane, one of these should be lightly chalked on its edge | & wire gage may be used, by bending a piece of wire as shown
face and laid upon the other, and then moved back and forth |in Fig.41, which may be shortened by being bent more, or

lengthened by being straight-
ened. It is preferable to make
an adjustable gage such as
shown in Fig. 42,in which Aand
B represent two sliding pieces of steel, and C and D serews
It is obvious that, when the screws are loosened

are composed of two sliding sockets made of elther wood or
metal, fitted, at a sliding fit, toa stafl. They are made of

work, be eareful that they stand parallel to each other, that
is to say, that the distange between them is about the same at
ench end, otherwise the eye will be misled in sighting them
when on the work.

In Fig. 88, wehave an ordinary screwdriver, the. point of
which should be shaped as shown at A, in Fig. 39, and not
ns shown at B, as is usually the case, because if the part en.
tering the screw head is tapered, it
not only ruises & burr on the scrow
head, but it is liable to slip out,even
from u screw that drives easily, and
much more from one that drives
hard. To grind it to the shape shown
at A, it shonld be ground oun that
side of the stone in which the lstter

to bring the pieces together in the same way. Then separate sufficiently to just let the sliding pieces move by a slight
them and ease away the high places, continuing the truing | tap, the gage may be extended by striking the ends, E, or
operation until they bear allover, In placing them upon the | either of them, their inside edges being rounded off to pre.

vent them from burring. It is better to set them at first a
little below the required size, and to perform the adjust-
ment by opening them, 5o as not to require to strike the point
T'he points should, however, in any event be tem-

pered 1o a blue. It is an excellent plan to file away the

various designs to suit the taste of the maker, and are often
made by the patternmaker himself doring his term of pro.
bation; the style shown in Fig, 35 is one very onsily made,
A A reprosents a stafl of any desired length, composed of
common pine. Band C are the two sliding sockets or hold.
ors ; the mortises in them are made to fit the thickness of the
staff, but they are longer than they are wide, to admit of the
fustening wedge. They may be made of some hard wood,
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such as maple. The lower parts being turned and fitted with
brass ferrules, a small hole is then drilled up the turned
end of each, into which bradawls of large size are driven ;
they are then pointed on a grindstone, The wedges are made
with o gib head on the small end #o as to prevent them from
Hying out when tapped back to loosen the sliding sockets
from the staff for adjustment. If maple be used for the
sockets, then the wedges may be made of a dark colored
wood, sandpapered and varnished two or threo times, which
will give them a neat appearance. Made as above described,
the tramnmels will be light and almost everlasting ; and as
alie matorials are alwayw at haod, the cost is & minimuom,

the driving end is held in the other

|

comer and then the other will ap-

which would weaken 1« scrowdri-

the point to n blue color,

and of the form shown in Fig. 40,

long, and snother about 3x34x5§
} inches long, the handies buing mor-
tised and properly wedged to the head.
Of ollstones there should properly be two, une for rough.
ing and one for finiahing, Wichita or Arkansus stones are
| ven in grain and cut woll, and nre the best for our purpose,
In sddition to the large oilstone, a number of slips of oll.

is running toward you, the length of | screw hoads on two sides, & little, say & inch, thus forming
the screwdriver being at a right|a sliding piece under each head to fit into the slot of the
angle to the plane of the stone, and | gage, which will prevent the screws from turning when
the handle held in one hand, while | serewed or unserewed, and in the end save much annoyance,

A small machinist's square and a steel rule are also neces.

which should be supported by the | sary for small fine work, the wooden ones being too clumsy:
grindstone rest. If the stone is a [ the edges of the rule should be trued so that it may be used
small one, the screwdriver, while | as u straignt edge,

being ground in this position, should ——————t

be moved a little, so that first one

Photo Printing Bath,
M. D, Batti, in the Recista Fotographia, gives the following

proach the stone, 50 as to prevent | 8s an economical printing bath, producing excellent results:
the grinding from being hollow, [ Nitrate of silver, 40 parts; nitrate of ammonia, 40 parts;

white sugar, 40 parts ; water, 1,000 parts. The best descrip-

ver point by thinning it in the |tion of paper 1o use with this solution is one very lighily
middle. Screwdriver, should be |salted, about 2 parts of salt to 1,000 of albumen being the
made of onst ytoel, and tempored st strength mentioned by the author; the toning and subso-

quent oporations are the same as those in genernl use.  Af

The mallots should Lo of hickory | ter the solution has been once used, it is shaken up with ten

drops of washed animal eharcoal, which is allowed to remain

the sizes being, one 24x8x8 Inches | in the bottle in order to koep it colorless. It Is strengthened

from time to time by the addition of a due quantity of simi.
lar solution, but containing two and & half times the propor
tion of silver.

&
-t -

How to Disinfect Carriages.
The best mothod of disinfecting carriages s to burn one
ounceo of sulphur inside the carrisge, the doors snd windows

stone are necessary, some belng flat, others hialf round nad | being closely shut, and the loose cushions stood on end.
flat, with round edges, their uses belng for youges and other The clothes should be disinfected with sulphurous acid, as
tools in which the cutting edges are hollow or curved, The |in the last case; except that, if the sulphur be burnt in an
general ollstone should be kept with « flat face, otherwise it | ordinary room, about four ounces of sulphur should be used ;
will be impossible to properly set plane blades, firmer and but if possible, the clothes should be placed in a chamber
paring chisels, and other similar tools upon It With this | of small sise, or large box, heated by gas or fire, and ox-
object in view, the workman should set small tools upon the | posed to & temperature of from 250° to 250" Fah. as well as
| onds, 80 a8 to provent the stone from becoming hollow in the | to sulphur fumes. Exposure to heat will do, with or with:
middle. Whon it becomes necessary to grind the face of the [out the addition of sulphur. Of course nothing thae will
oilstone, it may bo done upon the grindstone, but a botter | bleach must be sxposod to sulphurous acld gas, unless the

plan is to take a flat board and liberally supply it with clean

awners are fiest told that the color of the article will proba.

sand and water, and then grind the ollstone ou it Yy hand, ! bly be destruyed. g
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~ IMPROVED CARVING AND PANELING MACHINE.

ﬂpuntnu to be a growing demand among workers in
Mlor machinery which will effect a decroase in the waste
of the raw material corresponding to its advancing cost, and
enable them to utilize new methods of designing and work-
ing in wood in such a manner as further to lesson the expense
of production,

Among these new methods is that of pancling or earving
moldings in the solid wood, instead of producing them se-
parately and then attaching them to the articlo being made
For this purpose special machines are being constructed.

The accompanying illustration is from
& machine recently broughtout by J. A.
Fay & Co,, Cincinnati, Ohio, It is de-
signed to produce carvings and recessed
or relieved panels on the surfaco of lum- ~r
ber, also for edge molding and ornament- .
ing the edges of bracket and fret work, ).,
ote., in a rapid and perfect manner, It is |
especially adapted for furniture, coffin, r
piano, and organ manufacturers, etc.

The machine is constructed on a hollow
iron column of a form to best meet the
requirements of the working parts, the
neck being extended to support the cutter
spindle over the center of the table. The
table is adjusted to the proper hight, and
regulated, to form the desired depth of
molding or carving, by a hand wheel and
screw. It has a sufficient movement to
allow stuff four inches thick and underto
be worked. The elevation of the table to
bring the material in contact with the
cutter is accomplished by a notched
treadle, and itsdepression, in order to re-
move the stuff, by an auxiliary treadle,
which disengages a pawl, allowing the
table to fall to its original position,

The cutter is reversible in its motion,
and is placed in a tapered split sleeve ex-
tanding through the spindle and fastened
or released by a hand wheel at the top.
The reversible motion of the cutter is
produced by the method of belting with
a cross and straight belt, alternately
shifting from a loose to the tight pulley as
the nature of the work may require. The handle of the re-
versing lever s under the table, within easy reach of theope-
rator, and 1s provided with stops to retain it in proper posi-
tion.

In the operation of carving, the pattern is placed over the
piece 1o be worked, and guided by a fixed collar attached to
the spindle, or a loose collar on the shank of the cutter. Any
diameter of cutter can be used without altering the size of
the gulde collar. There being an opening between the pat-
tern and the piece being carved, the cutter and its working
are at all times in plain view of the operator.

Attached to the spindle is & fan blower, which removes all
dust in the contrary direction from the operator, and keeps
the surface of the work free from obstruction. The points
claimed for the machine are that it is convenient, efficient,
and durable, and that its comparatively low cost places it
within reach of all who are In want of such a machine.

This labor-saving machine can be seen by any of our
readers in daily operation at J. A. Fay & Co.'s display at the
Centennial Exposition, columns 61, 62, 63, Machinery Hall,
and is not least among their very attractive exhibition.

Further particulars can be obtained from the manufactu-
rors, as above, who, we are informed, have, in addition to
their already large list of preminms, been awarded medals
at the late Chilian International Exposition, for superiority
of their machines over others of the class exhibited.

~
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SOME NEW APPLICATIONS OF METALINE,

In the Sciextivic AMERICAN for January 10, 1874, we
published a description of the material known ns metaline,
intended as a substitute for lubrieating oil in machinery.
Reference to that article will show how the substance is pre.

Fig 1

pared. It will suffice here to say thatit is a solld, resemb
ling plumbago, but not necessarily containing the same, xnd
Is composed of & large number of ingredients of widely dif
fering natures. It s molded in the form of small plags, of
some quarter of an inch in diameter, which are insertes
shallow cavides made In the loner surface
bearing.

Since the period of our previous article, the manufsctur
ers have earried on extended experiments into the nature
and adaptations of the preparstion, and st the same time

of the box or

l’»"A
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American.

Seientific
have made considerable progress in successfully introducing
it fnto sevoral large establishments, notably into the woolen
mills of Messrs, A. 1. Stowart & Co., the sugar refinery of
Mossrs, Matthiesson & Wicchers, in Jersey City, and in va-
rious other localities where, we are informed, the conditions
wore such ns to severely test its efficacy. Two new results
of the exporimental Inyvestigations above alluded to, we 1l.
lustrate In the annexed ongravings.

Tho first application, Fig. 1, is to loose pulleys, which, ns
every mechanic is aware, are extremely difficult to keep lu-
brieated with oil, and equally difficult to keep clean. The

—
~ e
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J. A. FAY & C0.'S CARVING AND PANELING MACHINE.

| manufacturers now prepsre linings or flanged bushes, of
the form shown, of gun metal, and insert the metaline plugs
of the proper size and at correct distances apart. It remaing
simply to fit the halves of the bushes into the pulley; and
this is easily done by any machinist, without disturbing his
line shafting, We have examined loose pulleys thus pre-

Iy and without heating, From testimonisls exhibited to us,
!ll further appears that, according to the opinion of actual
' users, the wear is practically imperceptible.

The second new applieation of metaline, illustrated in Fig.

2, In It employment as a packing, or, more correetly, as nl

lubricant and packing combined. This is prepared by spread.
Ing metaline in a pulverized state upon strips of crash, and
| joining the Iatter In ribbons of from half an inch to elght
inches In width
| packing are first driven into the stuffing box. Above this
’H)IHM the metaline packing, which Is wound about the pis
| ton rod, and finally another layer of hemp packing is added
| before inserting the gland. The metaline packing is claimed
greatly to outlast ordinary packing, besides possessing the ln-
biricating advantages of the moetaline alone

For cotton spindles, n new mode of applying the material |

hins been dovised, which consists in simply Inserting a tabe
of solid metaline In the bolster and step, the bottom of the

spindle being allowed to ran In a metaline [‘IHL? This M'l"

tation, we are informed, has proved very successful, and in |

'pulation and the ornamentation of its parks and public

i in l cotton factories, where the use of oll constantly invites con SQUATES,

flagrations, the Invention will doubtless be found of consid.
f erable value

[JUNE 17, 187%6.

I
remaing to be proved

Thore is no doubt, however, tha
there are a varioty of circumstances under which the use o
oil is objectionable, sometimes dangerous, and always eost-
ly. It is but fair to state that, in many such cases, as wel]
a8 in others of goneral occurronce, where the work is mode.
| rate, the results of employing metaline are such as to glve
evory promise of its widely extended sabstitution for liquid
lubricants,

For further information, address the American Metaline
Company, 61 Warren street, Now York city,

e e —
AN ECONOMIC FOUNTAIN,

We are indebted to Mr, Etlenne Gillet,
of 18 Barclay street, this city, for informa-
tion concerning a now and very ingenious
method of augmenting the jots of foun.
tains, devised by M. Turrettini, of Lyons,
France. The principle of the invention is
the same as that on which the Giffard in
Jector is based, and will be understood
from the nccompanying engraving. A is
the service pipe, having a narrow end, from
which s small jet is foreibly discharged
into the enveloping tube, B, The effect
is to draw the water already in the basin
into the flaring lower portion of tube, B,
and to cause itto mingle with and %o ang-
ment the jet. A large streamis thus ob-
tained by a comparatively small expendi-
ture of water, that in the basin being of
course used over and over again. In or.
der still further to increase the size as well
as beauty of the fountain, the inventor
adds an intermediate envelope, C, between
A and B. The effect of the water jet pass.
ing through this is to draw in air through
the pipe, D, which, mingling with the wa.
ter, tends to convert it into a mass of
spray. The Iatter, being lighter than wa-
ter alone, volumes being equal, is accord-
ingly projected to a higher elevation.

Apart from the superior elegance of the
fountains thus obtained, we are informed
thatan economy offabout three fifths the
water otherwise employed is realized. This
has been proved by tests on the city foun-
tains at Geneva, Switzerland ; and in Lyons, France, the en-
gineer in chargeof the water works of that city states that,
while on a fountain without the apparatus 38 cubie feet of
water was used in one minute and twenty-two seconds, with
it, the same supply lasted two minutes and five seconds.

Mr. Gillet has brought the invention to the notice of the
officials in this city, with a view to its adoption in the foun.
tains in our public parks. Fountsins just now, however,
in New York are something of a luxury. The supply of
water is far below the needs of the city; and we have learned
to view with some complacency the empty basins and dried-
np spouts of a very elaborate and costly but not very artis-
tic granite fountain, opposite our office, knowing that, did the
possible columns of glistening spray greet our eyes, there
would be a waste hardly to be oxcused. M. Turrottini’s de-
vice (if there be sufficient head of water, and we doubt if
there is, in most of our parks) may possibly give us back
our fountains. Atall events it will be found, we think, an
excellent and economical invention for cities which, unlike
this metropolis, do not squander on a hideonsly ugly and
outrageously constructed court house nearly as much money

pired, and can state that such as we have seen ran smooth.

A few turns of bralded hemp or cottan |

"as would suffice to render the water supply ample for the re.

quirements of the city, both for the use of its million po-

- e @ P —— A
WATERFROOY YARXISH POR PAFER, ETC., is obtained by

For our part, we question whether metaline or any other |\mlp|1lﬂbgl|olnuonofh"0'“ lﬁn”’b’dm

ke substance will oy

| _ et displacs oil for all kinds of machine. | iron or copper sulphate, and dissolving the precipitate in &
I ry, and the efficacy of the aforesaid material on tllll’u.lll"ll"quld hydroearbon, or in earbon m
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NEW WINTER FLOWERING IRIS

This, when seon peeping through the groand in winter or
early spring, rominds one of the common netted tris (f, reticn
lata); bat its growth In rather tallor, and the fall petalys are
broader and more consplonously spotted, or rather blotehed
Ttw color In u rioh blulsh purple, flushed towards the baxe of
the potals with rose pink, the markings being of the deepent
purple rolieved by o medial ridge or crest of gold In the con.
ter of the throe external perianth segments. Tty loaves are
like those of the netted iris, fourangled ; and lke that
beautiful plant, thix also belongs to the balbous group

When seen pushing through the earth at Kow, England, in | will probably be re
the winter of 1874, thore was o lttle pateh of wnow beside |

the flower, and nothing eould have set it off 10 hotter ad.
vantage than this, and o tuft of the vivid green poa an
nua, with which it was also assoclated, This Iris 1s do
seribed ns n native of Mount Lebanon snd also of Mount
Gorizlm ; It was sent to Kew by M. Berborey, of Lu For-
riore, near Geneva, In March, 1878, who deseribes it as
nearly related to {, reticulata, from whieh 1t differs not
only in structural charactor, but In flowering six weeks
earlier than that species.  [ts culture is by no means dif
fieult, Treatod like the last named species, It grows and
blooms froely. Our engraving shows the alze of the
flower, and its color as far as can be done by an engraving.
This, with (tasllies, & retlowlata nnd i stylosa, snys o corres.
pondent of the English Garden, Is well worth a place in
sholterod position In warm and deep rich soils, and in
overy gardon,

-
NSleop Is the Best Stimulang,
. The best possible thing for a man to do when he feols
too weak to earry anything through is to go to bed and
sleep for & woek if he ean. This is the only recupera
tion of brain power, the only sctual recuperation of bhrain
force : beeause, during sleep, the brain is in a state of
rest, in & condition to recelve and appropriate particles of
nutriment from the blood, which take the place of those
which have been consumed or in previous labor, since the
very act of thinking consumes or burns up solld particles,
as every turn of the wheel or scrow of the splendid
steamer {8 the result of consumption by fire of the fuel
In the furnace. The supply of consumed brain substance
can only be had from the nutritive particles in the blood,
which were obtalned from the food eaten previously;
and the braln is 8o constituted that it can best recelve and
appropriate to itself those nutritive particles during o
state of rest, of quiet, and stillness of sleep. Mere stim-
alants supply nothing in themselves; they goad the birain,
and force It to & grester consumption of its substance, until
that substance has been so exhausted that there is not power
enough left to recelve a supply, just as men are o near
death by thirst and starvation that there is not power enough
left to swallow anything, and all is over,
et @ Bl e——
PRINTING MACHINERY AT THE CENTENNIAL

‘While the American firm of Hoe & Sons is justly celebra-
ted for the construction of rapid printing presses, another
New York establishment claims to have succeeded in pro-
ducing presses which surpass all others in nicety of adjust-
ment and perfection of work produced. The Campbell
Printing Press Company’s apparatus has long been used for
printing the Aldine
and other fine art
publications in this
city ; and the Com.
pany has erected a
large and hand.-
some building in
the Centennial
grounds, near Ma-
chinery Hall, in
which is a com-
pletely  equipped
newspaper office,
with editorinl,com-
posing, and press
rooms. The struc
ture is 124 feet
long by 88 feet
broad, and is, as
will be seen in our
engraving, & very
ornate affair. One
of the Company’s
rotary printing and
folding machines
is here to he seen,
producing an edi.
tion of the Phila-
delphin  Erening
Herald, In the
same building is a
job office contain
ing ten cylinder
presses, one of
which exhibits the
heliotype process
There are also six
job presses, ull in
operation, The oth.
er rooms are divi
ded into business
offices, waiting and
reception rooms for
members of the

pross, correspondents Tete. together with a telegraph and

post office
A vory attraotive festure of the exhibit is the original
printing office of Isalah Thomas, bullt In Bostan In 1770

It In complete, Including the press upon which the first coples ‘
of the Declarstion of Independence wors printed onst of |

Now York (from the Antlquarian Socloty of Worcester), the

Imposing stone (from the Worcester Spy), two cases, one |
stand, two chason, and two composing sticks (from Tyler &
Sugrave, Boston). Many aneedotes and more than one ro

mance are connectad with the history of thisold office, which

honrsed by editors and printers who visit

it. Taken as o whole, the exhibit of the Campbel]l Pross

THE IRIS XIPHION HISTRIO.

Company makes one of the largest and most interesting in-

dividual displays on the grounds,

Asbostos,
A curious exhibition has just been organized at the Sim-

onetti Palace, on the Corso, in Rome, It is a display of as-
bestos in all thoe stages through which it passes, from the

time that it is taken out of the bowels of the earth until it
appears as a manufactured article. Asbestos is a compound

of silicate of magnesia, and has the property of resisting

fire. The ancients had discovered a means of weaving it,
and with it made napkins for meals, wicks for lamps, and
winding sheets for the dead for purposes of cremation, so

that the ashes of the deceased could be collected unmixed |

THE CAMPBELL PRINTING PRESS COMPANY'S ABUILDING

with those of the wood which had formed the funereal pyre.

The process of working this textile has been again discov-

ered by the Marquis de Batrers, as well sx the means of
making with it Incombustible paper and cardboard st & low
price
. —
Blasting Cartridges and Powder-Making Machinery
The value of an improvement or invention is by no means
proportional to the eost of the article produced. This is

{ well Hlustrated In the simple little contrivance adopted by

General P. A. Oliver, in making blasting eartridges for the

use of miners and quarrymen. Every one who has had ex

perience at the mines must have noticed the wasteful and
inconvenient manner in which cartridges sre prepared
A miner makes his own, using about twice as much pa-
per, ote,, a8 I8 necessary, his own tims being worth from
$2.50 to 3 a day; the cost of manufacture amounts to
many times what it would If made by machinery, as are
many similar articles, When the ground is wet, he has
to use soap also, to make his cartridge waterproof; even
then he Is very often far from suceessful, and loses » por
tion of his powder by getting It wet

Oliver's cartridge Is made by machinery; those for
dry ground have the end riveted with a copper or tinned
rivet, and those for wet holes have the end formed of
a double cup of tin, one setting Into the other, and hold.
ing the paper of the cartridge between them. The car.
tridge Is then coated with a waterproof coating, and I
ready for use. They are made of various lengths, so that
the miner has rarely to cut one, and If he has, the loss
is, at most, but a few inches of paper. Manufacturing
thom on a large scale, the patentes can sell them at
much less than it costs a miner to make his cartridgen
himself.

General Oliver,the mannfactarer of this ingenious and
useful article, has met with great success in the manv.
facture of powder by his patent machinery, having, da.
ring the past five years, fully established the reputation
of his powder as having no superior for strength and ef-
fectiveness, and of his method of manufacture, for sim.
plicity, safety, and economy. In his mill there is never,
except in the drying house, more than some 50 or 70 1bs.
of powder in any ene place, so that, should it ignite,
nothing more serlous can result than the loss of a few
pounds of powder, His well ordered works, near Wilkes-
barre, Pa., with its beautiful machinery, is one of the
most interesting establishments with which we are ac.
quainted; and General Oliver has deserved well In devis-

ing s method of manufacture, by which powder, of a quality
not surpassed by that of any other maker, not ouly can be, but
has, for some vears, been produced almost without risk, and
ot a cost for plant greatly less than in ordinary powder
mills. His improvements are well worthy the attention of
powder manufacturers everywhere.—Engineering and Min
tng Journal.

An Opportunity for Inventors,

A correspondent writing from Houston, Texas, calls our
attention to the necessity of an invention which will pre
vent cotton bales expanding after leaving the press. By
powerful machinery the average bale is reduced to some ten
inches in thickness; it is then tied, and, the pressure being
relaxed, it is re.
moved. The bale
then expands to
from 1410 16 inches
in thickness, and
of course occupies
about twenty-five
per cent more room
than would be the
case were it possi-
ble tokeep itat the
thickness to which
the press reduces
it. Thisaugmenta-
tion in size obvious-
Iy results in an
enormous increase
of freight room re-
quired, and conse-
quently a large en-
hancement in cost
of freight and hand.-
ling. Our corres.
pondent, who has
had  considerable
practical expe-
rience in the sub.
jeot, thinks that the
trouble could be
remedied if the iron
bands with which
the ball is strapped
could be drawn
tight enough while
the cotton is in the
press, At present,
the tying is done by
hand, and for each
pross five men have
to  be employed.
Could all this be
done by machinery.
great saving would
be effected,




originator of |ho double plow was Lord Somerville,
0, devoted mueh attention 1o the practical details
ture, His plow, Fig. 1, which he termed a double

Fig. 1

:
£ -

Sutisorrille’s Dol Fartore Moo

furrow plow, consisted of n beam sultably bont for the at-
tachment of two plows, one placed laterally and to the roar
of the othor. Another oxample is shown in Fig. 2, where
the plows are moved vertically by levors. The axle is bent

Gang Now.

te depress the furrow wheel, and the tongue is attached to
one side of the center to suit the position of the horses. The
English or skim-colter plow is shown in Fig. 8. This has

Fig. 5.
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Fig. 4.
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Michigon Dowble. Plow .

Fig. b.
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Dwliea Kol 1w,

useful in extirpating weeds under bushes, and loosening the
soil around growing plants, { shows a mode of attaching the
blade to the tang, m a mode of wedging it in a ferrule. =,

English horse hoes, b, have a range of shares spaced like
the drills, so as to work in the intorvals between the rows
Othor English horse
hoes, a, ¢, have caster wheels in front and rear, o hroad mid
The rear shiare may
It is

of plants, such as wheat and turnips

dle share, and two or more side shares
be curved or flat, as shown at ¢ and o respectively

Fig. 6
/ [/' _“_,/
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Draining- Plows,

what we shiould call a cultivator, but there is more of it than
we regard convenient, If the tool be well proportioned, and
the animal hitched to it rightly, it needs no wheel, For tarn.
ing at the end of arow of corn or potatoes, it is too long. A
man would need 12 feet of ground to come out on to turn,
and it is not necessary to withdraw so large a marginal strip
of the field for such a purpose.

Fig. 7.

English Dowdle-Plote,
a share attached to the colter to turn down the top soil with its | o have means of adjusting the angular presentation of the

weeds and refuse.  The latter is covered with the main fur.
row slice thrown over by the larger following plow. In En-

blade. p hasa reversible blade.
HOEING MACHINES

Double- Maldboard Plow,

Bucknall’s horse hoe, b (English), has a gang of 10 shares
in a frame, adjustable by a lever as to hight, and also as to
angular presentation of .the shares to the ground. Itis in-

gland and in this country another form of the same plow | were invented. by Jethro Tull, the introducer of the system | tended for hoeing wheat,

has been used, in which the forward portion is not merely a | of drilled crops into England, and were designed to dimin-

flange on the colter, but is a regular moldboard plow of
smaller proportions, higher than, and
in front of, the main plow. This is
known as the Michigan double plow (Fig.
4). It requires four horses. Fig. 5 is a
double shovel plow, The shovels are
placed at a short distance apart, and one
« little in rear of the other. It is used
for cultivating purposes. Fig, 6 exhib-
its a double moldboard plow. A mold-
board is pluced on each side of the sheth,
%0 a8 to throw the soil to the right and
Jeft. It is used in hilling potatoes and
cabbages, but not for corn, as the rows
are 100 far apart. Two forms of
DRAINING PLOWS

are shown in Fig. 7. A B has three col-
ters, two mold boards, and a share. The
middle colter is vertical, and splits the
#0il in the middle of the furrow: thetwo
side cutters are inclined to cut the sloping
sides of the ditch;the share cuts the bot-
tom, and the moldboards lift the soil in
two slices, which are deflected laterally
and delivered on the respective sides of
the ditch. When it is desired to cut a
trench deeper than can be effected by the
ordinary mode of using the plow, the
arrangement shown at C is employed. An
anchor or hook, {, is inserted in the ground,
and o this is secured the pulley, . The
wheel, &, is operated by the handle above,
and the plow, ¢ 4, is thus drawn through
the soll. Thearrangementat a b ennbles
the operntor to give the required depth
to the furrow, A roller, g, resting on
the ground sapports the forward part of
theplow,

NOES
were formerly made by forging, but now
they are more often cut out as blanks
and then struck in dies, On the loft of
Fig. 8 are exhibited various forms adap-
od to different purposes. a is a hoe for
warking out fine drills, b a hoe for mark-
Ing wmall ridges, ¢ a hoe for working
two sldes of small plants, 4 a hoe for
drawing u pair of parallel ridges, ols o
combined hoe and rake, a very common
implement, used by amateur gardenors,
J has a sorrated blude, g a sectional one,
k, 1,4, k nre Duteh hoos, known as scuflle
or thrust hoes, operated by pushing in-
stead of striking or pulling. They are

. 1n numbers by Mesars, Hurd & Hough-
wn, “.' ork eity.

ish the expense of cultivation by substituting horse labor.

Fig 8.

The horse hoe, at d, is designed for chopping gaps in the
rows, and has a set of revolving hoes on a shaft parallel with
the line of draft, and driven by bevel
gearing from the main axle of the ma.
chine. As the machine advances, the
hoes chop transversely across the row of
plants, making intervals therein equal
to the lengths of the blades,

History of Maguetism,

The earliest roferences to the proper-
ties of the magnet occur in the annalsof
the Chinese nation, who used it as a
means of guiding the wayfarer over the
vast and trackless plains of Eastern
Asin, long before it was applied to mari
time purposes. To the Emperor Hoang
Ti, who lived 2,000 years before our em,
is attributed the invention of a chariot,
upon which stood an elevated figure
pointing to the south, independently of
any position of the chariot. Nearlyten
centuries later, we find the learned Tché.

ou-Koung presenting and teaching the

ST Ty <
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use of the tehi-ninkiu, or chariot indica-
ting the south, to some envoys from
Youd-tchéing, a southern maritime pro-
vince. The compass, or, 88 i} is even
now called in Chinese, appears
to have been first used at sea by this re-
markable nation about the third century
of our era, during the Tsin dynasty.




“ﬁ'ﬂuﬂ maker at Wapping, near London, who Is described

17, 1876.

by Gilbert as *“u skillful sailor and ingenious artificer,” He
found that, aftor being touched by a magnet, the needle al.
Ways appoared heavier at its northern end; and muking an
Instrument to determine the greatest angle formed with the
M’m; he ‘l’mp:::d fm:h incrllnltlon in 1570 to be 71° 602,
early 0 e follow century, tho

of the declination was clearly lso:";.lned. zd wuv:::::ll;::
“"1 by Bond, a teachor of navigation in London, to the mo-
tion of two magnotic poles,

I the year 1000 was published tho colebrated treatise

Do Magnete,” by Gilbert of Colohester, who was pro-
nounced by his great contemporary (alileo to b * great *»
a degreo that might be envied,”

—_——r——
American va. English Cheese,

About one year ago we copled, from an Irish agrioultural
paper, an article in which the editor was lamenting over
the loss the farmers of Ireland were uxporiencing from the
large importation of suporior American cheese. He berated
the Irish farmer for allowing a deterioration in his products
such as to make the home consumer prefer the American
cheese to the home manufacture, Now comes the London
Agrioultural Gazette, containing an article from a Lancaghire
correspondent on the same subjoect, in which 1+ gives the
English cheeso makers some wholesome advi «

“On every hand,” he says, “wo hear ; . lo talking
about cheese making being unprofitable, and discussing to
what purpose they ean turn their milk to a greator profit;
and in some cases they are considering the prospects of feed-
ing cattle in place of keeping a milking stock. This sort of
talk amongst farmers is & new thing, For several years
past cheese has fotched high prices, and such has been the
demand that even inferior sorts could find & market at far
ubove their relative value, the greatest loss being that of
welght, the lowest qualities having to be kept to the last of
the season, while the finest were often bought before they
wore made, 50 anxious were buyers to secure the few really
fine. While prices kept up, farmers were very *uppish’;
they would not listen to any suggestions about improving
their mode of making, and expected buyers to take the fear-
fully unsaleable cheese they made late in the season, a kind
of stuff you could not properly call cheese. These late-
maukes resembled cheese in shape only ; they possessed no
solidity to the touch, and were in consistence more like very
stiff bookbinder's paste. They never ripened, because they
were obliged to be kept so cool, otherwise they would have
swollen and become inflated like bladders; on the approach
of heat, they cracked and became out of shape. Year after
year many dairies finished up by making a certain weight of
the kind of cheese I have been describing ; and so long as
dealers would buy them, so long were they quite indisposed
to tmprove. I long felt sure that this state of things would
come to an end, and that solid and firm American cheese
would render such rubbishly late-made cheese unsaleable.
And this has come 10 pass. Indeed, I feel sure that pasty,
spongy, springy, late-made cheese will become unsaleable at
any price. The wonder is where people have been found to
eat such a salvy, pasty material ; T was once told that those
who bought them consumed them in the shape of toasted
cheese, and that no one could eat them in any other shape.
I suppose the rich milk at the latter end of the season will,
in future, be turned into butter; heretofore, farmers would
not be troubled by changing from cheesing to churning, Mak-
ing that kind of cheese was sure to become unprofitable so
soon as a sufficient supply of good cheese was obtainablo
from America. Now, what is the lesson to be learnt from
all this? What are keepers of milking stock to do? 1 won.
der how many of them think of associating themselves in
uny way for trying to learn how to remedy their shortcom.
ings. No business will be long profitableif it is based upon
ignorance, or if those engaged in it will not take the trouble
to march with the times. The times are changed ; consumers
are no longer confined to the cheese made at home, and they
will no longer be content with an inferior home-made arti-
¢le, bo it cheese or anything else. Cheese making, liko any
other producing, will only be profitable when the article
produced is of first class quality, If you turn out inferior or
bad grain, or potatoes, or animals, they will be difficult of
sale and unremunerative to the producer; and the same
with cheese or butter. Farmers have been enabled to live
in past days by using their hands, but they will now (like
those In other ocoupations) have to use their brains as well,
They will need to know their deficlencies, and seok to rem.
ody them ; to discard all dolngs—however time.-honored—
that lead to the production of inferior articles; they will
need to learn to improve. They will find it only n loss of
time to be grumbling, and botter to start off learning; the latter
is the only wise courso, and tho only one that will lead to
permanent profit, Thoy will need to avail themsolves of
overy opportunity afforded them for obtaining useful infor
mation, whether by Information from better informed neigh
bors, or books, or loctures, or such societies as the National
Duiryman’s Associntion, Ignorance will land them st length
in pn.n\'crt_\' . intelligence and industry are the only road that
will secure profit and comfort.”

—_— it ———————
Dry Plates withont Collodion.

The following formuls was given in the Monitour de la
Photographie for the preparation of dry plates without the
use of collodion: Albumen, 125 grammes; honey, 110
grammes ; lodide of potassium, 4 grammes ; bromide of pot.
saslum, 1 gramme ; sea salt, 03 gramme. Boeat the whole
luto a froth, let it stand for twenty-four hours, then filter,
Cont & perfectly olean plate with this liquid, dry it in the
drylng box, aud, when cold, sensitize in the usunl manner,
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In this formula the needful addition of water seems to have |
boen overlooked, In consequence of which omission the 1i- |
quid filtors but slowly, "
_— —t——
A Transcontinental Expross Traln,

A% W go to pross a special train is rushing scroxs the con-
tinent, attempting to travel from New York to San Francis-
co In the unprecedented time of 88 hours, or in 00 hours |
lews time than is now oceupied by regular trains. The start
wist made from Jorsey City st 1 A. M., on June 1, three cars
belng attached ton now engine, tho tender of which enrried
3400 gallons of wator and 136 bushels of conl, The ninety
miles botween Jorsoy City and Philadelphia were covered in
ninoty-nine minutes, At 10: 40 o'clock on Thursday morn-
ing, Pittsburgh was roached ; and at 10 o’clock on the same
evening, the train stopped at Chicago, having completed the
distanco of 907 miles in 20 hours and 57 minutes, averaging
over 43 miles per hour. The distance from New York to
Pittaburgh, 430 miles, was made without changing locomo-
tives, Both before and after reaching that city the speed of
amiloa minute was often attained. At 4:15, on the after-
noon of June 2, Willow Island, 250 miles west from Omaha,
wis renched,  This was the halfway station; and the total
distance from Now York, 1,645 miles, was accomplished in
80 hours and 12 minutes, showing an average of over 42
miles per hour,

The train reached Council Bluffs at 9:27, 30 minutes shead
of the schedule time. It made the run from Chicago to the
Missourl river in 11 hours and 15 minutes, It made one run
of 70 miles in 75 minutes, and another of 45 miles in 44 min-
utes, This isan average of a mile, respectively, in 58 and
58'6 seconds. The fastest time mnde since the train left
New York is stated to have been on the Chicago and North-
Woestern Railway, where 23 miles were run in 2 minates, or
1 mile in 48 seconds, being at the rate of 75 miles an hour,
This is said to be the longest and fastest continuous run that
has ever been made on any road in any country.

e
The Spectroscope a Witness In a Forgery Case,

A remarkably ingenious and novel application of the spec-
troscope as a witness in o case of alleged forgery, now on
trial in this city, was recently made by Dr. P. H. Vander
Weyde. A suit was brought to recover, on a check, a large
sum of money from a bank which, the plaintiff alleged, had
certified the document. The bank in defense claimed that
the certification was a forgery, and among other statemen s
asserted that the ink used was not the same as that employed
on other checks certified by the same person on the same
day. Dr. Vander Weyde was called as an expert witness
to determine this point, and he appeared in court armed with
a powerful microscope having a spectroscopic eye piece.

By carefully observing the spectrum of sunlight reflected
from the surface of the paper covered with different inks,
and then passed through the spectro-microscope, he previous-
ly had satisfied himself that all inks, other than black, sach
as Prussian blue, carmine, anilin red, etc., absorb certain
parts of the solar spectrum, so that it would be a certain and
ensy way of recognizing the identity of the two inks to note
the fact that both produced an absorption of and so blotted
out exactly similar parts of the solar spectrum. This, of
course, was spectrum analysis produced otherwise than by
examining the incandescent vapor of the substance, an ob-
viously impracticable proceeding here,

On the witness stand, Dr. Van der Weyde was given u va-
rioty of checks from the bank, together with the particular
document on which the suit rested. The microscopic part of
his instrument magnified the writing so highly that the dot
on an | was sufficient for all purposes. The result was that the
ink of the alleged forged signature and that of the bank’s
genuine writing gave exactly the same absorption spectrum,
and henco were pronounced identical, and this although the
check In sult had been handled and exposed to the light
until the ink had faded considerably. We will soon pub-
lish & complete account of this very interesting Investiga-
tion.

-_t -

Growing Tuborosoes.

To cultivate that tuberose, the most beautiful of all plants,
says an experienced horticulturist, put the bulbs in six inch
pots, three in each, and use a mixture of equal parts turfy
loam, poat, and leaf mold, and place them in a pit. Give very
little water at first ; and as they commenco to grow freely,
inoreaso it, and keop near the glass, When they begin to
push up thelr flower spikes, they will of necessity require to
be placed whore they will have sufficient space for the pro-
por dovelopment of the tall spikes. These will come into
bloom from August to October, when they will require a
wmporature ranging from 60° to 70°, the latter belng pre-
forablo,

- et § Pt
Direct Manufmeture of Soap with Salt,

If groase, fat, or rosin, which are commonly employed to
make sonp,are heatod with an excess of common salt, ammon.-
fn, and water, a soda soap separates, leaving ohleride of am-
monis in the lquor, togother with the excess of ammonin
and sslt,  This reaction Is the consequence of the great solu-
blity of ammonia soap in ammonincal water, and the insolu.
blity of soda soap in water contalning more than § per cent
of salt.  Thoe nmmonia at first unites with fatty acids; then
the sodium in the salt exchange places with the ammonia in
the soap, forming, na wo said, a soda soap and ehloride of
ammonin, Tt Is essontial that there be an excess of nmmonia
and salt prosent in order that the reaction take place. Ono
hundred parts of grease requires 15 to 20 parts ammonia,

E—— ___

20 to 50 parts salt, and 200 to 300 of water.—1. N. White
lave, in Chemisches Contralblats.

Physicing dron In Puddling.

An invention of Mr, John Haythorne, of Clifton, near
Bristol, England, has for its object improved means of pro-
ducing from the puddling furnace a superior quality of iron
by the use of a certain composition,which is thrown into the
puddling furnace while the metal is ina fluid state, before it
comes to nature, and by which means the impurities still re-
maining in the iron are removed, and its quality improved.
The composition, which he has found to answer in practice,
necording to the London Mining Journal, consists of perox-
ide of manganese § 1b,, oxide of tin, zine, or lead § 1b,, quick-
lime, potassa, or soda § 1b., saltpeter or ammonis § 1b,brick-
dust or calcined clay  1b,=21bs. These are to be carefully
reduced to a fine powder, and thoroughly dried. These pro-
portions may be modified or increased as found desirable, ac-
cording to the quality of the pig iron used.

i B

Superlor Lo:;:evlty of Iarnclites,

Dr. B. W. Richardson, of London, last month delivered a
lecture on this subject. The result of his research has shown
that, both on the Continent and in England, Jews possess a
higher vitality than do the general community by whom
they are surrounded. Tracing the causes for this greater
longevity, the lecturer said he could not attach too much im-
portance to the sanitary laws that obtained among the Jaws,
instancing those in regard to diet, cleanliness, and absti-
nence from strong drink. In fact, the Decalogue, from be-
ginning to end, is one sanitary lesson, teaching them to sub-
due the passions which torment the brain and distress the
body.

A Good Kalsomlne,

Tuke 4 1bs. Paris white, put in a pail, cover it with cold
water, and let it stand over night; put into a tin kettle &
handful of glue, cover with cold water; in the morning set
the glue on the stove, and add enough warm water to make
a quart, and stir until dissolved ; add the glue to the Paris
white, stir well, and pour in enough warm water to make s
pail three quarters full ; then add bluing, a little at & time ;
stir well antil it is very slightly bluish. Use a good brush;
go over one place in the wall until thoroughly wet; if your
brush dries quickly, add more warm water, as the mixture is
too thick; the brush must be kept wet. This mixture costs
38 cents.

e

NEwsPAPER and other publishers will be supplied with
electrotypes of the Centennial Buildings and most of the
other engravings which appear in the SCIENTIFIC AMERICAN
and SUPPLEMENT, on very cheap terms. For prices address
the publishers, and indicate at the same time what engrav-
ings are desired, and the date of the issue in which ther
appeared.

DECISIONS OF THE COURTS.

United States Clreult Court=Southern District of
New York.

PATEXT BUNG BUSH,. —ORORGE B. CORNELL o4, LOMAT LITTLENGHN.

Johnson, C. J:
A decision on a preliminary a n for an Injunction is not of con-
trolling welght In another ¢

The Cornell reissued patents Nos. 5,08 and 5,027, of Augusté, 1573, the one
belng for a bung bush, and the other fora wreach for of such bash
by diree tive engagement, are not lafri by the mse of & dush and
a wreach In which the is et d fr ! contact, and In
:_‘hl‘:t': the bush Is so constructed that the patented wrench cannot be used

th it

(S, A. Goodwcin, for plalntif.

S. A. Duncan, for defendant. ]

NEW BOOKS AND PUBLICATIONS.

T Pactrrc TOURIST, a New Ilustrated Transcontinental Guide
of Travel from the Atlantic to the Pacific Ocean. Price SL50.
Edited and Published by H. T. Willlams, 45 Beckman strect,
New York.

The fast train which, at the time we write, is sttampting the extraondin-
ary feat of crossing the continent In elghty-eight hours will, without doudt,
draw renowed attention to the modern facllitios for reaching the mest ple.
turesque and beautiful portions of our national domala, To those who con-
toplate a trip to San Franclsco over the Unfon Facifio Hallroad, the
above-named volume will prove of much use, as 1t not only embodies in-
formation regarding the rallroads, stage roules, distances, and fares to &
prineipal pofnts, but it describes the wonders of Western scenety, sppie-
menting the description with a lavish display of [llustrations,

A Opxrexyian Proruns.—A large aud b ly 4 C il
nat{onal commemorntive pletare bas Just been tasued by Witteman Brow,,
181 William Street, New York. The central portion is occupled by an eques-
trian portralt of Washl i the | border tx Alled with appro-
priste legendary dovices. Seo adve Ia anoth 1}

Recent American and Loreign Fatents.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMIROVED COTTONGIN FEEDER.

John W. Wobb, Union Springs, Ala.~This is an Improved ma-
ohine for feeding cotton regularly to a gin, and so construoted as
to allow sand and other hard substanees to drop out, To this ond
the cotton passes over & pivoted mok, made of wood or wires,
placed at o suitablo distance apart,

IMPROVED CAR COUPLING,

Rocco Misso und Nshop J. Warner, Macon, Miss.—This consists of
a drawhesd with lateral roek bar, with outside rest plece and
wolght that is struck by & bumper at the end of a forwardly pro~
Jooting arm of the connecting drwhead o drop the pln-holding
rod,

A -
A

NEW CHEMICAL m;nuuumm INVENTIONS,

IMPROVED WINK FPENCE,

Schuyler Jenks, Joorson, Wis ~This consists Lo the combination,
with double T posts and twisted wiro ralls, of the wire staples and
a long vortical wire, Tho staplos seoure tho wire rlls and aro
thomselves fastonod by tho vortical wire,

IMPROVED OAGE FOR TEACHING PENMANSIIN

Lorenzo Dow llmqmlrn. W?—'ﬂlﬂub .: .*0!
transparent substance, nos gut upon & mAnner
that 1t may be used for measuring the length, width, slant, and

spucing of lotters und fgures Lo wrlting,

* b P
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FOR MELTING WAX FROM ELECTROTYPE CANEA.
arkor, Doston, Mass—The case is mado with stoam-
‘walls upon {ts bottom, top, sides, and back, to form a
" The steam spaces at the top and bottom of the case
od by pipes, to tncrease the heat in the interior. Tn
r each lower bottom fs a pan—the two being conocen-
or one recoiving the water of condensation. Detwoeen
guide bars, on the lnner case, wax cases are insertod edge-
With this apparatus, when the shells bave been removed
ho cases, tho cases are Insorted between the gulde bars and
wax, as it molts off, runs down into the fner pan, whoro it
18 kopt melted roady to be agnin used.
IMPROVED TICKET HOLDER. e
Daniel m..' MA~Thislsn slott or
mw.mmmmmmw.mm
sorew. Theo ticket Is thus tightly and securely retained and conve-
nlently exhibited for Inspoction when applied to the coat or hat.

IMPROVED ICE PICK
Herman F. Dernoll, Athens, N. Y.—This consists of a number of
M&lmmmmwamuowhmd.mdnmhodby
fastoning sorow bolts. By extending the recesses of the head, n
cutting blade may be inserted into the hoad, and the tool then be
used for sepamting the cakes when taken from the lee houseo.

IMPROVED COMPOSITION FOR CIGAR LIGHTERS,
Wiltiam J. Littlefiold, Philadelphin, Pa.—Small glass rods are dip-
ped into n mixture of lime, charcoal, cascarilla bark, gum and wa-
tor, until a sufMclont deposit iz formed to make heads, The latter
are then tipped with fulminate. When 1ty the head becomes a red
hot coal and lasts some time, and the glass,boing a nonconductor of
heat, enables the lighters to be convenfently handled.

IMPROVED APPARATUS FOR DRYING HIDES.

John Finnigan, Houston, Tex.—By the mode of drying the hides
here patented, they are spread over portable frames construoted
o koop the inner surfaoe of the hides from coming in contact with
enoh other, to allow the alr to cironlate botwoeon their sides freely,
and to allow the rain to run off, so that bad woather will not harm
thom. e

IMPROVED STOP ACTION FOR REED ORGANS.

Bugene H. Schofield, Mendota, T1l.—This consists of stop draws
connected by crank shafts and connecting rods with the valves in
{n such manner that the aotion is improved. The stop draws may
be located more olosely togethor in the front board, and the lattor
may be shortoned 8o a8 not to extend beyond the keys, and thus do
not obstruct the sound so much as the board used in the common
arrangement.

IMPROVED ABDOMINAL SUPPORTER.

Cyrene Smith, New York city.—This consists of a supporter that
islaced at the back, and adjusted by upper front and lower rear
gusseta, with lacing strings, in connection with the front and side
gussots, with olastio bands, to the condition of the abdomen. The
front part Is stiffencd by stays, and extended to sufficient length to
1o take up and support, by a curved anterfor pad, the weight of the
abdomen, and transfer it to the hips and back.

IMPROVED SLATE.
Claudius Verdier, Detroit, Mich.—This consists of a school slate
whose frame fs arranged with a pencil receptacle at each side,
closed by a door. There is also a pencil-sharpening device.

IMPROVED ANIMAL NOSE BAG.

Craton H. Willlams, New York clty.—This consists {n suspending
the nose bag by knotted ends which pass over pulleys on the head
stall, and are slipped over the check rein hook. The horse can
thus raise his nose to the top, but not outside of the bag, and is
prevented from scattering and wasting his feed, while he is allowed
to chew his grain without breathing directly into the bag.

IMPROVED BUTTON BOOT.

Christoph Stickel, New York city.—By this construction, there is
no seam upon the top of the foot, and upon the heel where the
most of the wear from a dress or pantaloon leg comes, so that it
will not rip, and at thesame time a neatly-fitting, stylish boot will
be produced. By cutting the shoe in two pleces, it will give any
additional hight and shape, thus enabling the foot to be fitted per-
fectly and the employment of only a half seam behind.

IMPROVED BUCKLE.
Joseph M. Junkin and John Gunn, Red Oak, Towa.—This consists
in arranging a buckle tongue on a detachable shaft, and botween
loose spacing tubes. The contrivance is desirable for repairing =
‘buckle or replacing a broken one, the buckle being in this case ca-
sfly taken off from the strap.

IMPROVED WHIP SOCKET.
Thomas L. Whitacre, East Rochester, Ohlo, assignor to himself,
Edward F. Whitacre, and George T. Whitacre, same place.—This
invention consists of & whip socket with clamping spring and lock-
ing cam. :
IMPFROVED PEX RACK.
Carol E. Kusel and Carl H. E. Bechert, Oroville, Cal.—This is a
pon rack applied by springs to an Ink bottle or stand, and having
bent wire arms, forming racks for penholders.

IMPROYED LAMP BURNER,
Bonjamin Franklin Flint, Westfield, Pa.—This is a deviee for re-
maoving the snuff of lamp wicks In & convenlent manner, without
extinguishing the light and requiring the taking off of the chim-

ney. It consists of a spring and hook-shaped cutter, that is onrried
by & sultabie Jover device.

IMPROVED SKIRT PROTECTOR.

Albert Lyons, New York, assignor 1o James W. Chisholm, Brook-
Iyn, N. Y.~This s & compound skirt protector and trimming,
formed of a ply strip and an ornamental strip, connected by bind.
Ing near the upper end. The trimming is sewed at its lowoer odge
%0 the upper part of the hem of the ply strip.

IMPROVED EHADE STANDARD,

Heory F. Walton, Woodman, Wis.—This is s standard for holding
& shade or umbrella. Tt has a Joint at the base for Iying down flat
when not required for use ; also, & Joint for turning the shade
around to any direction, and also a Joint for shifting the shade to
any desired Inclination.

et - -
NEW AGRICULTURAL INVENTIONS,

IMPROVED CHURN

Willlam B. Nunn, Bdmonton, Ky.—This invention oonsists n
moans for securing the churn barrel In place. The upper end of
tho dasher shaft revolves in a socket In the cross bar, the ends of
which enter mortises in the side croms bars of the frame. The oroms
bar is held down upon the end of the dasher shaft by & wedge in-
sertod In the wide mortise aboye the end of the crom bar,

IMPFROVED MAY ELEVATON,

Michaol M. Ehellaberger, Hamilton, Mo When the bloek fro
which the fork #s suspended rises near 1o the beam, it llrlko:'lil:
dropping roller frame snd Nfts the roflers out of & chook to allow
the carriage 1o be drawn along to the place of dlschargiog by the
boisting rope. At the same time the frame closes the rvln‘nlm{
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Jaws under the holsting block, and holds it from falling until it
drops Into tho oheck again.  There lsalso n contrivance of a re-
turn cord for drawing the earrlage back, =0 that Its connoction
with the earciage Is by agrip of the holsting block with the check
framo when the blook comes up to it.  This connoction ocases
whon the block drops, leaving the return cord free to run back as
long as the holsting cord does, and the horse moves back, by which
the slack of the return cord I8 avolded.
IMPROVED HMAY ELEVATOR.

Hoetor Toofs and Clinton Toofs, Jefferson, Tnd.—This consists of
a olaw lover arranged with the carriagoe from whioh the holsting
fork descends, and with the holsting ropes. There lsn stop pleco
agninst which said hook lever strikes when the carriago runs out
to the place of taking the load, so that it hooks under the head of
and enguges the hoisting fork, to hold it while running in the barn
with the load and out again, and disengnges it at the moment the
truck comes out to the hoisting place.

IMPROVED CORN HULLER.

George Washington Richmond, Springfield, TIL—This rclates to
improvements in corn-hulling machinery for producing hominy,
and constructed in such a manner that the corn is fed continuous-
Iy at the top and discharged in hulled state at the bottom. The
shaft with the rasp-cut hullers is revolved with great rapidity
without being liable to breakage or injuring the machine.

IMPROVED GRAIN BAG.

Arthur MoKenna, New York olty,—Thisgrain bag may be readily
filled and seourely closed without sewing up the mouth. It has
stitched corners or shoulders and an interior mouth-closing flap,
and an exterior overlapping flap that is retained by a suitable fast-
ening device.

IMPROVED WHEEL CULTIVATOR.

Hazen H. Porkins, Oszceola, IlIL.—This Is an improved riding culti-
vator, which inoludes a lnrge amount of new and ingenfous mech-
anism, so arranged that the plows may be readily guided and con-
trolled, whon at work, by the driver with his feet, and may be sup-
ported above the ground when passing from place to place.

IMPROVED BAR FOR PLOW SHARES,

I=aac N. Pyle, Decattir, T1L.—This invention consists in iron and
steel bars, as a new article of manufacture, rolled filat upon one
glde, with a wide bovel to an edge along the forward edge of the
bar, and a narrow bevel not to an edge along the rear edge of the
bar.

IMPROVED HORSE I'OTATO FORK,

George C. Clark, Freehold, N, Y.—The rake head {s mado in two
parts, which are bolted togother, and in the adjacent faces are
formed notohes to receive teeth, which are thus clamped botween
the parts of the sald head. Tho teeth are bent In opposite direc-
tions, to keep them from longitudinal movement, and to glve them
somewhat the shape of a scoop shovel, bringing thom into better
position for doing their work.

NEW WOODWORKING AND HOUSE AND CARRIAGE

BUILDING INVENTIONS.

IMPROVED VEHICLE HUB,

Antonius Van Geel, Rahway, N, J.—~When the spokes are driven
into the socket ring, wedge rings spread the spoke ends, and pro-
duce the rigld socketing of the same, the spokes bolng firmly held
against side motion by metallie binding strips.  Slits in the spoke
ends admit the ready spreading of the same, and thelr elastic seat-
ing in the hub, 4

IMPROVED CARRIAGE SPRING FASTENER.

Franklin Miller, Indianols, I11.—This invention consists of & seat
block or plate and a cap plate of peculiar construction, for mount-
ing and securing the springs of carringes on the axles. The novelty
consists in the combination of the cap plate, having bolt hole pro-
jections, with the plate or scat block having similar bolt hole pro-
Jections, thoe said projections of both plates being extended beyond
the faces, to prevent lateral movement of the springs.

IMPFROVED WAGON BODY AND FRAME.

Isaac G. Sallee, Montgomery, Ky.—This is 20 constructed that the
body may be detached without affecting the frame, so that the
wagon may be used with & frame or a body, as may bo desired.
IMPROVED HARNESS.

Charles H. Corey, San José, Cal.—These are improved winker
stays of rubber, for harness,which areso constructed that they will
not become Himp and lose thelr shape from use or wet.

IMPROVED SASH PULLEY.

Arthur R. Watterson, San Franciseo, Cal.—This {nvention con-
sists in securing the shaft of a sash pulley by fins formed thereon,
and ficting In corresponding ol tod slots of the pulley and of
one of the side plates,

IMPROVED CARRIAGE THILL,

Nelson Mitchell, Ellsworth Falls Me.—~In order to improve the
construction of carriage thills, so as to prevent thom from being
broken should the horse accidentally step upon them. This inven-
tor proposes to provide thom with a rubber forwand end.

IMPROVED ROPE TRACE.

Peter Hayden, Now York city.~This is an improved device for
connecting the end of an ordinary rope truoe with the hame and
the whiffletree. It consists in n taporing ferrule, having a sorew
holo through its base, and a tapering eye screw, In combination
with each other, to recelve and hold the end.

IMPROVED SHEET METAL ROOF.

Charles A. Smith, Hanoverton, 0., assignor to himself, Nathan
A. Halderman, and Charles Chandler, of same place.—This sheet
motal roof may be lald in a perfectly weatherproof manner, with-
out the use of nalls, scrows, or rivets passing through the roof
plates.  Lap Joints with interlocking anchor caps are placed Inter-
mediatoly, and folded to extond over the adjoining flanges of the

>
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IMPROVED BARN DOOR PASTENING,

Porry A. Poor, Comatook, Mich.—This consists of a strong hook
of cast Iron, with a bovelod nose to the hook end, having consider-
abio broadth of surface, for sustalning the shocks and wear of &
heavy barn door,  Sald hook Is pivoted In a strong base, adapted to
be attached to the side of a barn, and support the hook outside of
the battens of the siding, so that when the door swings open it will
strike the nose of the hook and swing It baok, pass the hook nome,
and strike a strong arm projecting boyond the pivot. The hook is
thus swung so s to engage and secure the door.

INMPROVED WINDOW BIADE FIXTURE

Charlos Do Quilifeldt, New York olty.—A metallio onp Is attached
1o the end of the rollor, and has & hollow axial dram, on which the
cord for rolling up the ourtain winds, A metal disk for oarrying
ocentrifugal pawls ia clamped aguinst the end of the hub, The
pawis are fittod on pivor studs, whioh are so located that,when the
pawls swing out to look the roller, the toes touch the hubof the

Alsk and hold them In the position for looking. Theso studs are
onat togethor with the plate, A potoh In a oam Alsk recolves the

pawls and locks the rollor when the motion s quick enough to
throw them out Into it by centrifugal force. Sald noteh 1s 50 loos-
ted that the pawls are kept out of it by gravity whon the motion (s
slow enough for the gravity to exceed the centrifugal foree. The
parts are all simple, and they are so contrived that but Httle lnbor
is roquired in fitting them to the rolier.

NEW TEXTILE MACHINERY.

IMPROVED METHOD OF MAKING ENDLESS WOVEN FABRICSH,

David Balley, Dresden, Ohlo.—This invention Isan Improvement
in the manufacture of endless cloths, such as are known as felts for
papor makers' and others' use.  The cloths or felts are woven in
different layers, with folds on the opposite sides of the loom,
formed by working the filling or weft in the different layers pass-
ing around the fabric In regular order, through the layers one af-
ter the other, and thus producing the endless fabric. The felts can
be made (n any desired length and width, and of the different qual-
{ties required by paper makers.
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NEW HOUSEHOLD ARTICLES,

IMPROVED WASH BASIN VALVE TRAI.

Willinm W. Hurd, New York city.—This consists of trap formed
of a casting made with an open side, so formed as to fit against the
side of a wash basin, and with an opening in its bottom, closed with
a valve. The object s to prevent escape of sewer gns.

IMPROVED ROASTING PAN.

John G. Peace and John 8. Wingfield, Salem, Mo, —This consists
of a drip pan with a closed top, for inclosing the article to be roas-
ted, and having a water pan in the bottom, below a perforated
support for the roast. The water pan is so armanged that it can be
drawn out at any time for filling without disturbing the roast, the
object being to maintain an atmosphere of steam surrounding the
roast, to protect it from burning by too much heat.

IMPROVED IRONING BOARD.

Eli O. Catt and Henry H. Harrod, Red Oak, lowa.—This Inven-
tion consists of a board with a spring at one end, suitable for
straining the neck and shoulders of a shirt agninst, and a roller at
the otherend pressed against it by springs. This is contrived to
pinch the body of the shirt against the end of the board, and strain
the bosom tightly over the board, 2o as to draw it smooth and hold
it with olastic tension for ironing it

IMPROVED GARBAGE BOX.

Benjamin Burling, Whitehall, N, Y.—This box is formed of a case
provided with two drawers, and with a dome Inclosing a perfors-
ted part of its top. The dome has an upper orifice, closed with a
gorow cap. A disenfectant is put through the dome aperture, and
the dome s covered with a cap to more thoroughly confine the
dizinfectant and prevent it from escaping into tho air.

IMPROVED ASH-SIFTING SHOVEL,

Edward B. Neal, Wiscasset, Me.—This Is an improved shovel for
sifting theashes of furnaces,and cooking and other stoves, without
the annoying and penetratingdust that is mised by the common ash

giftors. It has wire tines and side guards applied to a fastening
head and handles.

IMPROVED SHUTTER.

Gustay Hompe and Adolf Schallert, St. Louls, Mo.—~This consists
of a shutter made in sections, that slide in guides of the window
casing, and form a covered panel in front of the window sill. The
window may readily be closed in part, or throughout, by maising
one, two, or all the sections, as desired. When the shutter is en-
tirely opened the sections are entirely stored away back of the in-
nermost or panel shutter, at the lower part of the window in & con
venient manner.

IMPROVED SPRING BED BOTTOM.

Joseph Eckart, New York city, assignor to Louisa Eckart, of the
same place.—Angle straps are attached to the base slats of a spring
bed bottom, to adapt it to receive a detachable cover, the straps
having knobs which enter eyelet boles in the latter. The coverls
designed to prevent the mattress from being worn by the springs,
and when worn or soiled it may be detached and mended, or re-
placed.

IMPROVED DRUM ATTACHMENT TO HEATING STOVES,

Richard L. Ball, Terre Haute, Ind.—This consists in a flange about
the fire chamber, connected with tubes thal pass through a top
drum, and provided with a rogister. Inside of the drum is a cylin-
der which, when closed, throws the heat into the surfuce of the
drum so as to prevent the direct escape of the same through the
hood and pipe.

IMPROVED STOVE PIPE SUPPORTER.

James L. Loring, Dallas Conter, Towa, assignor to himself, Fortu-
natus Hubbard, and Judson Purinton, of the same place.—This is
an improved stovepipe supporter, by which stovepipes may bo
readily suspended from the ceiling or supported on the walls. It
consists of a stovepipe enclroling ring that is applied to a recessed
block baving a fixed wire rod with threaded edge.

IMPROVED WASHING MACHINE.

John M. Gano, Newport, O.—This consists In an outer washtubd, a
laternl clothes box, and a stop-shaped perforated plunger combined.
The machine works In the nature of a pump, and draws the water
continually through the clothes, which are squeezed at cach down
stroke %0 as to expose them to the influence of the water drawn in
by the next up stroke, and %o on until the clothes are entirely
oleaned.
IMPROVED DESK.

Honry M. Elbreg, Greenfield, Ind. —This writing desk consists of
a caso having hinged doors, revolving eylindrical moks, stationary
pigeon holes, and a plyoted table, togethor with suitable apparatus
for supporting the same.

IMPROVED CURTAIN CORD FIXTURE.

Homee Resiey, Cumberland, Md.—This invention relates to

which has astop or handle at bottom and siides in an
moged kooper whenover turned slightly out of its
position.

IMIFROVED BAKE PAN,

John Glibert, Nowark, N.J.~Thispan has straight side
and scalloped corners. It fs struck up out of sheot
opoeration, and may thus be made more readily
than when madein the old way.

IMPROVED DOOR AND WINDOW F.

John H. Daniels, New York ojty.—This In o
betwoon a bottom and top plate, the latter belng.
mer near the apex of tho angle, so by

the floor to prevent It from sliding.
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‘ a’m!or oaahm fnsertion, 1If the Notico ex-
ﬁ“h * Lifnes, Dollar and a Half per Line

Agrloultural Timplemonts and Industrial -

mmgrmn;n Domostio Use. 11,11 Aljon & o ¥
relog Maohines and Po 5

werw, nddross 8. O, Forsalth & Co., u.m.u'i'.,?f \lmlllm

Bost Bolt-Pulleys —~A. B. Cook & Co., Brio, Pa.

Wanted—A good Feather Renovator. Address—
‘tt:umeo-'rl:ommnam.m Wood St Plttaburgh, Pa.

tonm Engines—26 per cont. extra powoer,
oqual saving in fuel guarantood, by lpplylnlt:?w g‘.‘!l?l‘,:onx::
“::. T.!lnu.::adt'ghg'r.ou.l\n..mv Haven,Or,
tennial Exhibition, Philadelphin.—Exnm
the Allen Governors, Machinery 1all, l‘;? 9, Par. %1, o

Maohine-out bross whools, for modols, &o,

m.t‘mo. D, Glivert & {:’:.‘f,,, Chestor 8, , l'hll:".. Pa,

tuntion Wantod by a practical Rubbor Manu-
facturer : understands using Old Rubbor, and can got up
goods st low cost, H. A, K., Boston, Mass,

Horse Nail Machines—Wanted correspondonce
with Manufacturers of Horse Nall Maohines, fpo?purpou
of purchasing. J, W. Britton, 18th Ward, Cleveland, O.

400 new and 2nd hand Machine Tools, Wood
Working %, Pumps, Water Wheels, Engines,
Bollers, &o., for Sale. See first column, page 37,

Wanted.—Shafting lnthe,2d hand. Addross,Ohd
Box 78, N. Y. P, 0.?5\& pr‘l,’ca. A 0.

ForSale.—35 in. 1634 £t. Lathe, $400; 2214 in. 22 ft.
do., §230; 0 1n, 7. Noverfo. K215; 193¢ n. 64N do. and
ohiuck, 8183: 9 fr. Planer, $3%0; 12 in. Slotter. §3%); Profiling
Nll::u.!!ﬂlﬂn. $250. Shoarman, 45 Cortlandt St.N. Y,

bber Hydrant Hoso, Hoso Pipes and Cou
Mngs, best quality. Send for Prices to Balley, !‘nnpl;
& Co., Pittaburgh, Pa.

Wanted—Situation as Supt. or Foreman of Ma-
chine Works or Shop, by Machinist of 22 yoars' experi-
ence. Address Machinist, PO, Dox 3%, Chicopee, Mass,

“Dead Stroke™ Power Hammers—recently great-
1y lmproved, Increasing cost over 10 per cont. Prices re-
daced over 2 per ceat. Hall & Helden Co., Danbury,Ct,

Driving Belts made to order, to accomplish work
equired. Send full particulars for pricesto C, W, Arny,
45 North Third St,. Philadelphia, Pa.

Power & Foot Presses & all Frult-can Tools. For-
acute Wkse_, Bridgeton, N.J. & C. 27, Mchy. Hall Cent'l.

Johnson's Universal Lathe Chuck—Awarded the
highest Premium by the Franklin Institute of Pulls., for
** Durabllity, Firmness, and adapiation to varlety of
work.'' Lambertville Iron Works, Lambertville, N. J.

Artesian Wells—Contractors for Boring will ad-
droas Joba Y. GUI, Mayor of Fayetteviile, Tean.

* Parties desiring an American (posted on Engines)
as Chief Engineer, address A. M. C. E., Lawrence, Mass

400 new and 2nd hand Machine Tools, Wood
Working Machines, Pumps, Water Whools Engines,
Bollers, &c., for Sale. See first column, page 397,

Safety and Economy—Eclipse Sectional Steam
Boller. FirstClass references. Lambertville Iron Works,
Lambertville, N. J.

Womun's Shoes—Patent for Sale, elther whole
or State Rights. Address C. Steokel, 199 Allen 8t., N.Y.

¢ Builders and Mill Furnishors, send Cir-
culars or Card 1o Benson Brothers, Centralia, 111,

For Sale—24 in. x4 ft. Lathe, with Chuck; two
14 in, Lathes ; one 7 fe.x34 o, Planer; two § In. Shapers.
E, P, Bullard, 48 Beekman 8t., Now York,

The Photo-Engraving Co. huve been obliged to
remove from 62 Cortiandt St. to a larger bullding at &7
Park Place. Thelr Relief Plates for Newspaper, Book,
snd Catalogue HMustrations are rapldly taking the place
of Wood Cuts and are unsurpassed. See ndvertisoment
1o another column of this paper.

For the best Patent Self-Opening Gutes for Car-
riages, In any Style of Wood or lron, address Cottom &
Co., Dayton, Ohlo.

Split-Pulleys and Split-Collars of same price,
strength, and appearance as Whole-Pulleys and Whole-
Collars. Yocom & Bon, Drinker St., below 47 North
Socond St., Phlladelphia, ¥,

400 new and 2od hand Machine Tools, Wood
Working Mactines, Pumps, Water Wheels, Engines
Bollers, &c., for Sale. Sec firut column, page 397,

Tho Bastet Magnetie Englne for running Sewing
Machines, Latties, Pumps, Organs, or any light Machin-
ery, 182 1o 3§ horse power. Agents wanted. Address
with stamp, 1,118 Chestuut st,, Philadelphis, Pa.

The French Flles of Limet & Co, have the en-
dorsement of wany of the leading maohine makers of
America. Notice samples in Machinery Hall, Fronch Do~
partment, Centennlal Exposition. Homer Foot & Co.,
Sole Agents, 2 Flatt Bt., New York.

Trade Marks in Bogland,—By a recent amond-
ment of the Eagliah Inws respocting Trade Murks, oitl-
sens of the Unitod States may obtain protection In
Groat Britaln as readlly as 1n this country, and st about
the same cost, All the nocesary papers propared at
this Ofice. For further laformation address Munn &
Co.. ¥ Vark Row, New York elty.

Shingles and Heading Bawing Machine. Hoe nd-
vertisement of Trovor & Co., Lockport, N. y

Solid Emery Vuleanite Wheels—The Solid Orig-
nal Emery Wheel—other kinds tmitations and luferior
Caution.—Our pame 1s stamped In full on all our best
Standard Belting, Packing, and Hose, Buy that only.
The best 1s the choapest. New York Beltlong wnd Pack-
tng Company, ¥ and 38 Park Bow, New Yurk,

Steel Castings, from one b, to five thousand Ibs.
Invalusble for stresgth sud darability. Clreulars free.
Plutsburgh Steel Casting Co., Pittaburgh, s

For best Presses, Dies, and Frult Can Tools, Bliss
& Willlawms, cor, of Flymouth and Jay, Brooklyn, N. Y.

For Solid Wrought-iron HBeams, ote,, seo adver-
tisement. Address Unlon ron Mills, Plttsburgh, Fa.,
for lhograph, &c

Hotobkiss & Ball, Moriden, Conn., Foundrymen
and workers of sheet metal, Fine Gray Tron Cestlogs
10 order. Job work solicited,

For Solid Emery Wheels and Machinery, sond 0
the Unlon Btone Co., Boston, Mass. , for cirenlar

Hydraulle Prosses and Jaoks, new and second
nand. Lathes and Machioery for Pollshing and Bulling
Motals. E, Lyon, 4 Grand Street, New York,

Spluning Iings of a Superior Quality.~Whitins.
vilie Splaniog Iog Co., Whitinsville, Mass,

Kotary Firo or Supply Fumps, belted, two styles
pullt~One, plain, 8190 the other, with water Kage, safoly
Yulve, nod alr chambor, $175, Capavity 10 Lo 80 gals, pog
misute. M'f'ry, 5, O, Vorsalth & Co,, Manchester, N.u

For bost Bolt Cutter, at groatly reduced Prlogy
ddrom M. B, Brown & Co,, New Haven, Lonn,

Diawond Tools—J. Diokinson, 04 Nussuu 8t., N, ¥

Scientific American,
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Tomples and Olloans.  Denper, Hopedalo, Muss

Hotchkiss Afr Spring Forgo Hammer, bos
: ! tin t
warket, Prices low, D, Frisblo & Co,, .\'o:v Iluvu:.cﬁo

Patent Scroll and Band Baw
%, best and ocheap.
n ke, Cordesnan, Kgan & Co., Clnetunatd, umt‘. Rt

R, G. 8. will find directions for turning
st lron on p, 364, vol. 31.—~W. H. 8. Is informed
that wo cannot recommond an inorustation pro-
vontive unless we know tho nature of the lmpurs
Ithes in the water.—M. will find o desceription of
dynamite on p. 212, vol. 83.—C, H. M. will find full
directions for making rubber stamps on . 150,
vol. 8L—W, €. E. can agoertain the amount n;
molsture in the air by using an hygromoeter, Soo
P 116, vol. 33.—W. 8. will find directions for cbon-
Izing wood on p. 50, vol. 8.—F. C. will find direo.
tlons for making baking powders on p. 123, vol.
8L -J. A, will ind « recipe for black padnt, suita.
bl foriron smoke stacks, on p. 879, vol, d.—J, K.
. will find dircotions for tinning fron onstings on
P, 382, vol. 8L—J. C. K. will find directions for
trunsforring prints on p. 188, vol. 30.—G. . W. can
caleulate the power of his steam engine by the
formula and table given on p. 83, vol. 8. For for-
mula for safoty valves, see p. 107, vol. 31.—J. J. B.
will find on p. 187, vol. 22, directions for making
battery carbons. The amalgnmation of zines Is
described on p. 27, vol. 30.—G. R, will find a form-
ulna for safoty valves on p, 39, vol, &2.—J. H. Z.
should use aquarium cement for making his fish
tank. Sce p, 80, vol. 81, This also answers W, H,
—A. A, H. will find directions for glldlog pleture
frames on p. M7, vol. SL-G. W. B. can prepare
soluble glass for palnting outdoor work by fol-
lowing the directions on p, 815, vol. 81.—C. M. B.
will find directions for making & phosphorus lamp
on p. 10, vol. 27.-J. P. A. will find directions for
caschardening malleable iron on p, 69, vol. 31.—J.
H. will ind directions for making paste blacking
on p. 139, vol. 3L.—F. L. can galvanizo his shingle
nalls by following the directions on p. 344, vol. 81,
—F. L. W. will find on p. 251, vol. 29, directions
for waterproofing textile fabrics—W, H. 8. will
find on p. 58, vol. 24, dircotions for making plaster
molds.—J. C, M. should use marine glue to ce-
ment leather to pastobourd. See p. 42, vol. 82—
G. M. B. will find an apswer to his query asto a
motioniess point on the clrcumfervnce of & ve-
hicle wheel in motion on p. 208 vol. §L—W.H. P.
should use coal tar from gus works for his con-
crete walks., See p. 185, vol. 83,

(1) F. B. L. says: How ran I make antoma.
tic apparatus to regulate the heat in the Incubator
of which you speak in a recent issue? [ use alamp
for heating, with o0 water radiator. A, Arrange
nmetal tube, which by its expansion and con-
trmetion will act upon the pinion of the lamp,
raising or dopressing its wick so us to Increase or
diminish the heat within the desired range. Someo
of the automatic dampers to heating apparntus
are construoted on a similar prineiplo; but thoy
act upon the supply of alr and not upon the sup-
ply of fuel, as this would In this case.

(2) G. 1. J, says: 1, Please give me a re
ulpe for cleaning smoky walls and ocollings. A
Wash with water and sponge, and sorape the walls,
ote., with o dull-edged soraping knife, carofully,
in such a manner as not to break the surfacoe ;
then apply o cont of sizing consisting of hot wa-
tor Into which sufliclent glue has beon dissolyed
to thicken ft; when this I8 dry, apply two conts of
whiting with a soft brush, the second after the
first 18 dry. 2. What {s a good substitute for
whitewnsh for indoor use? A. Use kalsomine.
Boo p. 837, vol. 84,

(8) H. H, . says: In your issue of April
20, you publish un engraving of o gravol and ohar-
coal filter. How many gallons of ordinary river
wator would such an appamtus fiitor per hour ?
A. This question can probably best bo answored
by our first vorrespondent, who furnished us with
the sketoh of tho filter roforred to. If hoe has the
filter in operntion, he will be able to determine
this point by aotual experiment. Will he do so,
and give us all the datn and results of the test?

(4) F. 8, 8.n8ks: I8 there such a carpenter’s
wol asn saw gage, consisting of a nurrow thin
strip of Iron or steel ranning along the length of
the hand saw, cach end turning edgowlse? The
gige strip should be rulsod or lowerod to sult the
dopth to which the saw {8 required to out. A,
Yos; thero are such appliances already in uso.

(6) D. ¢. P, and many others —Rubber
bolts are, wo think, In most cases superior to
loather ones; the point, however, Is u disputed
oo,

() R.N. Y, nsks: Is there any kind of ce-
mont that oun be used for closing up smull eracks
in & floor, that cannot bo swept out, which, when
water s put on the floor, will not got soft? A. i
your floor Is of wood, n coment of white lead and
aspbalt might answor the purpose; If of stone
or Jiko matorial, take Portland coment of the
bost manufacture,

(M E. L. says: Wator sometimes collucts
fn my collar to the dopth of 2 or § foet, and re-
maing there for several wooks. The ground around

the bouse 1s 30 lovel that thore i no chance of |

dmining by ditching ; polther will the water run
| wway from the house If pumped out of tho cellar.
What can 1 do to provent the trouble? Shall I
dig up tho bottom of the vollar whaon It gets dry,
about 8 or 4 inches deop, and thoa pound in smull
stones and cover over with water L, and plas-
tor tho sidos of tho wall with tho gamoe? Do you
think tho water will pross up the bottom and
vome Into tho cellar after suoh troatment? A, If
your wator Hme s a good coment, It may suocceed.
Mix small stones, gravel, and sand together, aod
sufliclent oument and witer to bind It well Into «

—__ -—

the collar to 8 or more Inohos deop, and plaster o
cont of the comont and snd over the top of this
lnyer and upon the slde willy nbout 1 lnoh deep. }

(8) J. M. H, usks: Is thero not nn error in |
Professor Young's leoture, published on P, 246,
VoL 34, whore the Professor speaks of n pendulum
vibmting In a mine 500 foot bolow the surface 7
A Profossor Young's statoment s porfootly cor-
reot, depending on the curlous thoorom, first
proved by Nowton, that n body In o hollow spher~
leal sholl Is attraoted oqually (o all dircotions, no |
matter whore tho body I pluoed. Thus s body at

A, B, or C would be in perfect equilibrium, if the
sholl be of oqual density. Therefore, If the carth
wore u sphere of oqual density, “a pendulum car-
ried to the depth of &0 feet would vibrate as
though it were on the surface of a sphere, having
# radius 40 feot shorter than thatof the earth™

(9) C. A, B. asks: 1. What is the best ma-
torial for a horse stable floor 7 I want something
which will not atworb molsture. A, Brick set in
coment makes a very good floor for horse stables,
2. Is the material made from gas tar and called
saphalt as good as asphalt taken from the earth?
A. No.

(10) B. M. says: | want sometimes to keep
the heat from my stove away from my bofler.
Can [ do this by putting a pipe botween the stove
and the boller, with a damper accessible from the
outside? A. Runa coll of {ron pipe around the
inside of your stove near the top, and connect
one end of it with the bottom of the boiler and
the other end with the top. Also, o little way
from the side of the boller provide an upright
pipe connecting with the said upper and lower
branches. Place a cock on each branch near the
bofler and one on the upright pipe; by means of
these cocks you can make the hot water circu-
late through the boller or through the upright
pipe In place of the boller; in the latter case the
upright pipe must extend above the upper branch
and be open at the end to discharge steam. The
boiler is supposed to be an open one.

(11) C. C. W, asks: 1. If a bell weighing 1
1b. were made into a flat piece, of the same thick-
ness as before, would it not make the same sound
as in the former shape? A. No. 2. Why? A. Be-
cause the bell does not vibrate as a whole, but
with a reciproeal movement of the opposite
sldes.

(12) J. 1. asks: You recently published n
recipe for making a cement to mend glass and
other articles, with chirome coment, made of & so-
lution of neld chromate of lime. Please give di-
reotions for making the solution. A, The acld or
blohromate of Ume Is obtained asn by-product in
the manufacture of bichromate of potassa. The
chrome ore Iy decomposed by roasting It, in & fine
powder, intimately mixed with chalk. The roase-
od mass {8 then ground with water, and sulphuric
nold ndded tl the Uguld has an seld reaction, In
which case tho bichromate of Hme s formed and
romains in solution. The salt is purified by corys-
tallzation,

(18) A. B, nsks: Is theren process by which
fndin rubbor onn be deodorized? A, We do not
know of any.

(14) J. H. C. says: You stato that, by the
addition of sonp, when brandy,spirit of wine,or al-
cohol 1s distilled, 1t losos Its ompyreumatio odor
und taste, A friond says that you caunot get up
o heat higher than 212° Fuh,, without confining
tho steam, that aloohol bolls at 176* Fah, that all
the alcohol would pass overat 180%, that all the
witer would pass over fn yapor at 218%, und that
the temporature conld not bo ralsed to 216° with-
out confining the steam, and that thare would not
bo any wood spirit in brandy, spirit of wine, or
algohol to pass over, Please explatn, A. Tho al-
cohol distlls over at n tomperature of 178* Fab.;
and when the distillation is complote, by simply
rudsing the tompernture to £18% tho volatile or em-
pyrewmatio olls that have boon retalnod by the
soap are expolled, and it is thus revivilied for sub-
poquUOnt s,

(15 P, 0. M. asks: What can be put into
printery’ luk to make It dry quickly? A, Use a
quantity of good lthange.

(16) ¥. C. W, asks: How can | petrify dry
white pine wood? A. Subject the wood for some
time to a high steam prossure for soveral hours,
and then Introduoe & strong Mquoeous wwlution of
chloride of calelum, and continue the pressare
for somo time longor; finally place in u large vos-
sol, and cover with a strong solution of water
wlass (silionto of soda), made by bolllng the sill-
oato in water,

(17 W. B 8 seys: Ifind that, in your is
suo of January 16, 158, you say that oll in which
| steel 1s ropeatedly hardened will not lose its hard-
ening property, J. K B, of Pa, says it wilk, On
which side is the wolght of experience? A, The
ofl doos not lose any of Its original qualitios I
Kopt at a standard specifio gravity, and froe from
impuritios.

(18) €. Q. W, naka: To what porcentage In
ordinarily pure alr vitlated by bolng breathod
once? A. Thenir which has passed through the
lungs o the ordinary process of reaplration Is by
po means deprived of ity oxygen | It usually con~

———————————8"

solld mnss when dry ; lay this over the bottom of | tains about 4 per cent only of earbonio acdd. The

greater portion of the air which is expelled durs
Ing oxpimtion hns not proceoded further than the
lnrgoer ramifientions of the bronchin.

(19) 2. E. R. ssks: Con lard be ndulterated
with sulphate of zine? 1 hoar that this can be
done, and that the polsonous effect cun bo ro-
moved, and thut the lord will then hold 20 or 25 por
cont of water, A, This method of adulterntion
Is somewhat unusual. If yoususpoot any sample
of lard of having been treated in this manoer,
send It to us, and we will be happy to examine It
for you.

(20) C.'T. McM. says: 1. T seo In your an-
swors in “Notes and Queries” the dimonsions of en-
gines given as 2 x 10, 10 x 24, ete., the stroke being
from two to five times the bore. Could you not
#et the most power for the least stewm by having
the bore us large as, 1f not o little larger than, the
stroke? A. No. 2. How much power would an
ungine, 3 Inches stroke x 4 bore, have, and where
should it cut off to work most economically? A.
The question is too indefinite to admit of & specl-
flc answer. 3. How large o boller would such an
cogine need? A, Make it 2 foet In diameter and
314 feet high.

(21) J. L. R. says: We have a steam cylin
der that has been cracked by fire just behind the
rim which holds the head on. The eruck extends
half way round the cylinder. Now could it be
closed by rods extending through both heads,
thus drawing both heads together? A. Put s
sleeve over the cylinder, and drive a rust joint.

(22) J. F. asks: How ean [ make a varnish
that will stick to wood, resist the notion of brine,
dry quickly, and be durable and incapable of Im-
parting a flavor to anything that may come ln
contact with it? A, Try the following: Melt to-
gether In an fron vessel equal parts of common
pitch und gutta percha. This may be employed
hot or kept liquid under water.

| (23)T. C. Jr. asks: How much more water
will a pipe 2 Inches in diameter run in an hour
than a1inch pipe? A. A 2inch pipo has & times
the cross section of al inch pipe, and & propor-
tionate delivery, other ciroumstances bolog simi-
(24) D. K. says: In reply to P. M. H. A K.,
who asked bow many horse power It will take to
run & 9 inch eircular saw through a 2 feet log of
bemlock or oak, your answer was “
about 20 horse power to every 1 inch of saw.” We
have a mill in which the saw runs two revolutions
while the engine runs one. Will it not require
more power to run this saw with a specified
amount of feed than it would to run one connect-
ed directly on to theshaft of the engine? A. Yes.
~J. B E, of Pa.

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

J. W. P.—No. 11s red hematite. No. 2is oxide
of iron.—C, B. N.—Its finely divided silicate of
aluming. It s not injurious to the boller.—H.A.B.
—The chins cement consists of pure (bleachod)
| shellae; but it probably contains some resin—H.
M. H.—We should be happy to sec s specimen of
the tin ore mentioned.—8.—Send us a sampie of the
white stamping powder in question.—0. A.—Your
stutement is remarkable, but we cannot identify
the plant from your description—A. H. R. & H.
L.—It contains sulphide of antimony, sulphuor, nl-
trate of strontium, nitrate of potash, and gun-
powder. The pyrotechnic recipes givenon p. 355,
vol. 82, are standard representations,

:

R. F. J. says: I have in my possession a
hard bofled egg which s all white, without a par-
ticleof yolk init. When T had half sheiled it
noticing the peculiar odor, I cut itand found It
of & uniform very light yellow throughout. Can
any one explain this #—A, H. H. asks: How can 1
make rod, blue, purple, and black ink, for print-
ing with rubber stamps? How can | make indel.
ible ink for the same purpose?

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMERICAN a0~
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow=
ing subjoots:

On Rallroad Farcs to Philadelphia. By F. Q.

On the Time Lost by the Stars. By J. H.

On tho Extraction of Gold. By J.T.

Also inquiries and answers from tho following :
J.W, H.~0, W.=J, A NI M, WoJ, R—J. L1,
~J. A K. E~M~E E.R-R.T.5-G,. U.D-JJ
—A. G, 1.

HINTS TO CORRESPONDENTS,

Correspondents whose Inquiries fall to appear
should repoat them. If not then published, thoy
may conclude that, for good roasons, the Bditor
declines thom.  The address of the writer should
always be given.

Enquiries relating to patents, or to the patenta-
bility of inventions, assignments, oto., will not be
| published here. Al such questions, whon initials
only are given, are thrown into the waste basket,
as it would fill half of our paper to print them all;
but we genomily take pleasure (n suswering brietly
by mall, If the writer's address is given.

Hundreds of inquirics anslogous to the following
lare sent: “Who makes machines for spluning

curled horsohalr? Who sells hand punches and
shears sultable for cutting out plowsharos amid
moldboards? Who solls machinery for proparing
rumie Aber? Who makes machines for molding
stoartn candles?  Who sells manganese?™ Al
such personal (nquiries are printed, ws will de
observed, (n the column of “ Business and Person-
al,” which is specinlly sot apart for that PUrposd,
subjoct to the charge mentioned at the hoad of
that column. Almost any desired (nformation can
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neormr.u W. Hows, vesvense 177,428 | Baw swage, C, Adama............ . 171,47 | Diatrict Court, For furiber Information, o lwm z‘“"’ Contrats for Englneering Works of all kinds, will and
Doors, obseryation tube for, 8, A. Smith... Saw tootdy, insertible, C. Adams. ... 177,446 “"'“.’f‘i"_‘_'_‘ PATRNTY AnsoCTATION, N Ord, MS | hat 16 paya to advertise in the SCIENTIFIC AMERL
Drill fos sowing and planting, C. De Fever ...... Saw tooth, lnsertible, H. Disston. .. s 1TT48 ‘INE TOOLS OF Al.l, KlNl)s—l'ool umu. CAN.
2 Dﬁcﬁmm In sketns, W, McAlllster.......... o Beales, beam, J. J. Hopper........ o 170,05 mtcr‘:ll”?;o. 'T:v .I|Inzr"=.'4 '(r‘n lnd lms‘i."lud The value of the SOIENTIFIC AMERICAN as anad
eacent “‘.“ - O ’ 1 ver. ""...‘ n-
Bax beater, ¥. J s:y::.::." nbatal . :::!:;puis"v:'ph;x{{{i;“ e ::"r'«‘ Y el VLRI ' :“”":".a‘" N | renting ml" “:::m' el uunm}‘ and
. - w DTN ., covssnvncdrnssnarasrnnnne o . s MATEID . cvvvvnnnarnns e UL 0
Elevator, hay, L. W, & W, G, Miller Seat, scliool, J. Peard........oooiiininn e 173,540 NF(‘IMN!CM DRAUGHTEMAN TACTICA) ::m:':l::m. ’:::dm Iibraries and readiog rooms o
Eogine governor, steam, J, Knowlmn Sewer cleaning dovice, 8. hlllips e 1T 4T A Muchinist wante ongagement In ot hor mneh. the United States and Europe.
Eogioe, steam, N, P, Blovens,.........,... - Rewing maching hemmer, H. C. GOOHIE e paesss 177,042 | particulnra,nd. Draughtsman, 16 Koneos 8t Butfalo, N,
Eagine governor for alr pump, 6. H. Corltes. . ... ITLO7 | Sewing machine trimmer, Bradford & Pelree, ... 17.0M i ueom w.mlnmnn éouumnul The BOIENTIFIC AMERICAN and SOLRNTLEI
Fqualisor, dratt. A. E, Manchester................ 177,302 | Sewing machine tuek creaser, I, C. Goodrieh,.., 177,001 A([ENTS Fine Artworki ag: AMERICAN SUFPLEMENT have a Iargor elreulasion
Fabries, separsting wool from, J, Wilkins,. oo 177,000 | Bhackie, W, H, Leinnger. . ..oooovimiraniarinsnnns 17,8 tory given. w]ﬁ""A::‘l[::gﬂn “"nwol“l“ ”g:' N.Y. then A1) Stkiar pibae B8N0 N
Fare register, Blackburn & Woodside (r)......... 1,13 | Shatt coupling, universal, A. MeDonald............. 17,8 [ "7 % ; -+ 164 William i, N.¥. | pined; and at no period sinees the commencement of the
Fare register and indicator, Korf & Atwell . .. 171,509 | Shaft, Bexible, Fones & Banllon......cccovviiviens 177,40 l {,nly' for u“, Ccnu,m“.l Improved Alr publication of these papers has the weekly clreulation
Fashion chart, M, Lw‘ubcfxrr. IPederne o 177,500 | Bhieep raek, 1), P, JONRRON. .. oiiviiarsnossrnnianrnes 17, ! Pump. Double neting, and warran 1o g" boen as largo as at the present time.
Faocet, 3. 0, Waddell............. 3 - 177,440 | Bheet metal pipe fotnt, J. C. Stanton, . oo AT1, 80 ;';;0_'.;‘;-“- 133 feet, In ano minite, up 10 pounds | Tho aotual twsus of the SOIENTIFIC m“&:
;uut. -.l-t:u'“n: .::n;by.n"' SRR A 177,508 ::m:!fu:rnlln:. r-'n:_n—::....‘ :'1:: wnwm.. J"m".,,. ,.. . Thiiadelphia, Pa. ::.:o&n wook, l:-:‘:t ll: acu::wc AM
enen-bulld) mack jutter fastener, rooks. .. R Y e > o = TILEMENT 000
Fence post, A. Vatlor........... Stphon, mud, L. KIBE. ....oovviiiiein 177,553 » elreulation, 02,300 overy week.
e post, T . TOREMON. ..........r. v eors Skate, partor, C. W, Salades 177,90, } XA, VT A PATENT 1t anything s wanted in the mochameal line, adveriise
Fesion pont, G. W, Loonard............ Ve hvs 177,000 | Kiate, W. J, MODIROMIETY. . covvnrinnrerencnrnrecenss 177,509 O L D R O L L E D for It in the SCIENTIFIO AMERICAN,
::n awperatas. :m;m & TUrabull.........o0rsses 177490 | Brow plow, A. L. BRUSIED (F).0essserersersssesisns 710 1t one "‘;l‘":“;‘.‘;x mm"" sell, advertlse In
rnpereen, 3. A, Fomeroy............. wiensrsss 177,808 | Boap, making, A. J. Woodworth dasviswanvewis ATHEN the SCIEN A
IS 108 P00l O, 1 W08 ..iovvvanriiinssinnn.e 171504 | Bospstone, ete., tool for sawing, P, H. Gatoey, ... 177,49 SHAF TII\IG 1fany one s exhibiting at the Centennial, tt will pay
Fork sod rake, . L. Gebbarde. sieresass V7,00 | Spectacie ense, J. Miser.. criiererersess 170,418 | The fect that ihis shafting has % per cent greater hem 1o advertise where they may bo found.
Fork. carviog. A. B North.......c.cconuuverirnrn, 177,58 | Spokes, throsting and Snishing, W, Gallaa..,.... 177,07 7‘",';",‘.‘,{'- - "'""“'l"f' and "‘" 6 gage, than Any For mates, seo the first mdmumﬂ
Furmace and bofier setting. T. It Dutws ........ 177,007 | Bprings, bending leaves of, W. M, Watson. .,..,.,. 177,469 | W T e LY Uhg SN pesmumtonss | popavi

Farsace, stoed heating, W, Swindell

ah s 177,400 | Keable sialls, ©, 1°, Thompeon., . ... sisesvsnnnres TI0.600 | G - GUrLING, and mmh}u'nll ‘{:"‘f“‘".; oot P ——
Furnaces, ate., hoating alr for botler, 1. Swindell 177,690 | Statr rod, W, T. Mersorenit (F), . covvivnremronreerere B0 “m :‘::um approved ll(y’st mr
Farnace hydrocsrbon tnjector, M. Boyaton....... 177,09 | Stamp hand, J. K. Krieg B iiaivets e IV 'r;mmmu, a..am M:,..‘,J."&“" Nn. m su”m Lot
Oalter, congress, C_ 1, Bigelow ., venes TT, 008 | Beoam trap, J, C, Gets R Y1750 T s Cunal 8 "‘,f I SOIEN-
Gnd and other plpes, A Strecker sinverrres 1T | Biench tesp draw serew, J. A Lowe (7)., A0 l"Mn;\ "‘”f'“‘"u| Ly “M“nfor “" Next to the SCIRNTIFIC wl“
G, waahiog and sbeorbing, E. Solvay....... 171,59 | frareoseope and graphoseope, J. Lod : 17 TIFIC AMERICAN SUFPLEMENT has

n G Yo .m (‘\un :
| Stone, making artifiesal, W. 30, Seatth.............. 177,59 | . lll-.m "a \an LING, Milwaukee, ﬁ'l oulation of Any paper of Mﬂm, :

7
Stave, hvdroearbon, A. I, Hutehiny, .. ... o 1T
| Stove pipe elbow blank maahine, J, 8, Lugg.... 173,600
stave pipe eibow maching, J. 8, Lagg. 17,6m | m{"l of will fortels

Gan lighting, slectrie, A, L. Bogart

Giste, satomatie, 5. R, Rmery. ..

Gate, Inrm, B Young...........

Glass muld, V. Disakiosop . ... .
Glassware, farming Joints In, D. C. Rigley
Glove fantening, V. G, Farnham

Glue, compousd for, J. N, Cralg

Giraln beader, Myars & Irwin ...,

Geate, fire place, T, Brown,

Hammer, B. A BY . coviiivniiinniinans
Harness attachment, A. K. Radolph

Barrvw sceding sttachment. W_J Covisgron

1 PLEMENT is & distinet publication 3
MUSTACHE wodnco‘ by the ase AN haw ”
This of Dyxe's ll‘ u-ltuu.‘.:u.o;on‘l TIFI0 ‘“'.'“:2. s and .

full directions, postpaid ots, h'
Move platform, W, Westiake S Tr i e L A SMITH & CO., Akwnts, m- L, mmumm-m -
sraw board, aking. B, ¥, Field L B> T T T

| S o nes | Lathes, Planers, Shapers, "g'ngg, ?.'.T.."..'.“.f‘.fff:'.‘.‘:::‘.::‘"_

S42 | Straw euttor, J. Ellont y 7.9 (»-r& Bolt Cutters, &e. E
Syringe box, M. Matison L1 )“
{AWED WHITE PINE BLIND SLATS poR | A44res ihe publishers,
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BARGAINS IN MACHINERY

Wao olhr lhn lollﬁ':l:ﬂ lor m\lo. tho naw Mackines being

others belng second hand,

ACHINE ROOLS,
Plannnn 16 ft x“ n, nq.. #1005} 16 fr, xi1 In,, §900; 11 f¢,
m”.‘.". LX) u u\lln a4, ww 8 I s, Y,

lln. “ A8 in,
lo ln Tt.x1 ln .uw; TATHAI B TS a X
égu unﬁb,mnl (hm:"tluuar nod n.\lll:hlvll:' J‘ahlv::r; “l-
uﬂ). \ Co, n. Gear Outter A

Auchine, N. R Warnor @ Whiithey Voris u‘l|:l:‘llllll
ﬁ tkl)m‘l&lt‘ l)rlll.’ Ny w0 21 du, Vond
xm. l)rlll. 4 Y Ll Ao, Pona Uprlulu lmu. g
ool & Light Mach, Co, Upright spliner, wiis;
Uprtgh, !Iplluar. B0 Yowoer Pross, V., $200; TRt o,
S1B; 50X 10, Chuoking Lathe: with it roul, $415)
w LS I, Chuoking Latho, MR B0 I, Horton Uiek :
xmu (without Chuek, :.)L D3N, ML Mg Co. bolt Cullur
Wi ) urrl-a Miloa ' 10, smum lawmer, §46( 0 (L. 13

OX or Mlpo Lathe, $23,  Rack Geared s Culs

ung Kagine Lathe .'oompm«- wln -umx. barning 1 re,
mwn\m conters, N, A0 B L xm ., y 81,000
10X I, N, § 18 0. X080 10, 001 B0 TL % o1 \

2 0, Ol WU 16 1L, X2 In,, $005 10 1E, X% 1n.,
.\'.. ‘m 16 1L, a.'a n.. N, $50; 10 FEX8 In,, $un; m,
f.x3 ﬂ‘lll‘... SO 10 TLXH 10, , L L I T Y 0

wiexl m(cumnounu TORE Bdded Tor 814 o

B 1N In R R T TN PR E RO
NG B 6 fexit L Ay B0 LU TG XID T, B0 0
f.x1 lu.. $210; 610, x171n. uu xiu lu...lw. I, x
Blay §7 X0 Tn., $IT0 0 10NN 0, 81985 0 16 X1}
L., $108; 8 fOXIS In,, $40, .\m n‘mw-mlllllm 10 10, x84

AN x.o; b f1.x%0 ln uouble Bondod, go0; 16,
‘n nuded. uw, e x1d ., duumc Immml..”.lllfb'
n., $2155 5 1LXI8 (0., #0934 f6L,xUin,, N, $150
(wlll mnke it -crcw-culu for $ ndaitionil) | Speed or
Orill Lathes, 6 1o x12 fn,, 4\ !.J; O 1L, X1 In., g 61, X
Liin,, 83; Srxid o o 05 B TLAL 0,y #4073 T8, X9 11,
¢ Horton S~jawed 86 1. Univerul Chuck, $140; Wes-
cuu 8 d=Jawed 24 In. Chuck, V., $106; Wevcott A5 in, S~
.hwed Chuck, N,, $50; Wescott 12 1u, $-Jawed Chuck, N.,
‘ Jgpuuulnx Oven, SXYxW, $0; O Can, 4 foxd
-

PORTABLE AND STATIONARY EN-
GINES AND BOILERS
SO I, p. Statlonary horlzontal tugine o under. 14x48,
i, p. B, Bor, Kngine, 10x, iWn, p. aun
\Il). o hp., hor. uolh.l'. $1,000;
=80 1, . Locomotive Fire uox

Boflerﬁ. each B Lovomouve Fire Box Boll-
ers, each $3753 Nh . Locomotive £ire Box llullcr:.
euch W03 Lpright 80 b, p. Chubbuck Engine, 4—-‘un
C)llndcn. $1,060; 45 . p, hor, Boller, §i0; 3 —&0lt, p. -
tue Boflers, al ﬂ loug, each $425; 4, p. hor, Sta. En-
no, 1Wxd, $540; 4 h, ln. Upright ug!ue. X2, 37005 8
P l‘urublu huulnu. AX1N, $1,350; . Fortable Ku-
{ne, 12X15, $1,30; 8 b, p, Sta. bor, l-.munn,.lzxu $6255
n p. Yortable hugluc 18X18, $1,50; 3B h, p Sta, hor.
1luu. nod 3L, p L,pn.;m BullLr, W3 425 h. p. Por-
¢ Enginoes, $1 B ) B0, &sau._.n . Sta. hor,
.,-xn no, Sx&, Hhp. b(n hor. Kngine, wxzu $1,100;
h, p. U||r uhl. uolleru. FIHN, $225: 18 . l'urubh.
.Enulnu. UX1Y, B 16 b p. Portable l-.nxlm- 9x12, $H0
O h. p. Sta, lwr. Engine, 603 16 b, p. Hor, l‘urublu
Holler, 12 h. p. Sta. Upright Engine, lud 16 b, p, hor,
loruhlc.low 12 L. p. Sta. hor. Engine, 73x14, $2u; 12
h. p. Portable Kngine, X1y, $43;5h. p. Portable l-.uglm'
triucks and wll sttachments 1or threshing, $560; % h,
Sta. hor, hnulncnnduprlshtuoner 80 5h, p. Uprlglu
Bullcr. $18, 7 . Hot Alr or Caloric !-.nglne. Ny solo;
7 L l'onuhle Engine, with hulsung attschimnent, 4803
6h. p. Portable Engine, ; p. Sta. hor. Engine,
a ¢x10, $1t0; Sh. p. uprlbm l-.n;.luc and Boller, with lot
sha! uuu. &C., #H; 5 h. p. Root Sectionnl Safoty
Uulur. §i5; Sh.p. Roucroruoh\lr Engine, $235; 1% h,p,
Portable l-.uglno. N, $185; 1 p. Sta. hor, Engine sud
Boller, $20; 3 h. p. Sta. nor Uollur. $705 I8 In. Steam
Whistle, N., ¥ (can be hear @ miles); 12 in. Steam
Whistle, V., &'su. 8in, Steam Whistle, ., 20,

POBTABLE ENGINES AND CIROU-
AR SAW MILLS

. P, Pomble l-.nglue 45 1t, Circular Saw M1, Set

\\'orkn. 140 ft. heavy Drive Boita, 2 large Sawa, Shaft-

fog, Pulleys, &c., $2,150; 16 b, p. Fortable l.nxuu- o7 1.

Cir, Saw Mill, Ser Works, 2 Iarge Saws and Arbors, ali
belting, ete., N. 19,

CIRCULAR SAWS,

ﬂls TDus.llog“bn\? 6 and :‘zzurgu. a‘l'w 49 In, Hoe In-

serted Toot w, T gauge, 5 10, Emerson Inserted

Tooth Saw, 5 and T KauKe, $50; 246 10, Sawe, 5 and 1

gauge, each £35,
SAW MILL AND WOOD WORKING
MACHAINERY.

0 ft. Circular Saw MIIL, set works, saw, belting, cte.,
$375; W\ 1t (,lrculur Saw Mill, set works, saw, belting,
ete., $950; 2 innl Sct Works, V., each, $30; Up and
Down Saw Mill, ft., and 224 ln wuu.r wheols,
£300; 11210, ¥ in. Log;.lug Chain, 5c. Ib.; 450 ft.9¢ in.
Chain, 43gc. 1. ; 80 ft. Chain, Links 2 m long, Tor elevit-
ing shavings, ete., 66, 1h. ; 3 2 pair Car Wheels, $17; Brown
Frost Logali)og + 8 Shingle Mills and Jointe rH, $155,

xcelsfor Machines, V., uch. $210; 16 ft.
uoublc Board Edger, $30; 16 ft. hdgtr.
Machine, $185: 4 uObb n Lathes, $50 en
Bed Planer, ;2 In. Rotary Hcd Planor, $340; 4
in, Rotary Bed Pluue N., $35; % In, l(umr) m-a
Planer, $200; 26 in. k{omryu‘.dllum-r. $150; 2 1o, Rotary
Bed Planer, V., Sl‘.i i No, 8 Woodworth Planer and
Matcher, Blh $1,000; No, 8 Woodworth P lulu'r nnd
Mateher, Wllhvrb) Hogg & I(luhnnllun §
Woodworth Planer and Matcher, Bull's,
Woodworth Pluner and \Inulwr. Ba
Woodworth Flaner, Ball's, V., ®
Planer and Mateher, Ball's, N,
Planer, Richardson Merinm & Cc
Meoriam & Co luner, $140; 22

1403 22 In, Woodworth Flaner,
'lnm-r, $0: M In. Sta, Bed Planer, 16 In, Power
Matchor,8225; 14 in, Power Muteher, HJ) n f:n Buzz l'Innvr,
$id; Gray & Woods Combination llnlll r, 12 1t.x34 In.,
00 Danlels' Planor, 40 ft,x24 in, $195; Danfels’ llmwr
5 fO.x2d in., $190; Danfels’ Planer, 22 ft, x 80 in. o §200;
Danlels' Planors, 8t x 34 In., 8150, and $1%0; No, lv
Davis Dovetaller, $180; Sash Dovetaller, Qm. Andrews
Box Board Sawling Machine, 42 In A Box Board
Matoher and Edger, $70; Box Bog o, Y., 6 2
'mlnu( ut-olf Saw Frames, §2 cacl Sawing mul
Planing Machines, Equalizing Saw, St .lulnh'ru Clowe
Heaters, Windlasses, Trussing “IN"I'IHI, Barrol Lnl!u-u
Heading Machine, Cooperage tools eta,, for tight Ilurn-ln.
sation; Iron Frame Blanchard Spoke
shardson, Merlom & Co,, Ax Handle nml
$l0g 0 )llmlor Btave Sawing Mach 11x19,

Stave Sawiog Machine, 11x15, L Y
W Lol r, lek & Co., Endless tread )I P, W l;()'i Saw
ing B 33 C ululuu I, p., one ortwo huryu s $585: 3 Va-
rie l) 701-1: sre, $155, $165, and $110; 3 8ide Monltor \lnldlr
Balls . $525; 4 Side \lnul(nr Molder, Balls, V. 2
Leed nlda \!uhh r, $020: No. 2 Rogers 8 side Molde ‘.
Large size, 8 slde Iron F unn-- Molder, Bally, &, , $360; Sash
Molder, Balls, &,, $1%; Small size Sash Molder, Balls, 4\

;3 aide ~unrnml Illuul Bticker, $140; hunh Molding \h\_

$00; Bash and Biind Sticker, $1
50:No. 2 Smith Mortise

Gung Lathe
20 In, Kotary

N, ¥
in, Excelslor
.2 \\ond\nulh

l'ulnr)’ ll.-d 1Y

Frices upon u}npl
Lathe, l‘.l”
i

. 4 Rogers Mor-
$185; I oot Mortiser, Balls,
nith Tenoner. $175; No. 4 Ball & Co Iunm ry
3 Tenoner, K. M, & Co., g140; No L B80S Ten-
oner, : Wood frame Tenoner, $40; llull Blind Siat
Tenoner, N., #0; Ball Doriog Muc llllu, N., $30; Band
Baw Machine $185; Seroll Saw, N., # \\lluh( se rull
Saw, Ball, $70¢ Moore's Seroll Saw, #4650 m-..r scroll 8
$£45; Jig Baw, $90; Iron fram Hnllwuy Cut-off Saw,
$; Double Cut-ofr Saw, ¥ in. Cat-off Saw, £30;
2R, M. & Co,, Splting Saw 33 w uurll n rmuu
Saw Beneh Arbor and Saw
#15; Wood frame Out-olf Saw lh ne I:,Q 23 ; llund Fower
ohine, Boring, Planing, 8croll and ( freular Bawing, N,
1y Pattarn Maker's Lathe, 20 ft, x 17 in,, $110; 24 In,
Yood Lathe, ¥, $9¢ 20 o, Wood Lathe, A, $57; Speed
Drill or Wood Lathe, 7 Je.x 1Win. $ hml and Tall
Btock for Wa he o,
T, x 17 In,,
Dowol Muaehi
Bind Stile B
Borer, Groovl
ing \l»u Il

Im'lnuml Bits, N, cuoch § |

N woli, #1605 Machine l.u W lllnw \lu oher
Arbor and Stand, $46; Emory
 now Steel Saw .\r yors, each,
A, ond

wry
$10; ¢

Cutters, J ¢
Arbor and & Whi
| IV H unnuhmn-".
COTTON, WOl AND WASNTHE A=
(IIIVI"C\,.\I'\‘ s WEACIHEINKN, &0,
Completo outnt for s Wasts MU fneludin 'II|| Water
Wheel, 6 b, p. Boller, &o,, §50 (full particulnes on I
W ie lHunl 1 Flovcing Mae lnlm Mw Extractor, $§0;
&Iumln e, B0 Waste Whoel, #25; 2 luru Waste Hoxen,
L1 ll x4 1o, x30 {n 5 wpeh §01 Smanll Crane or Liftng M-
$10; Mo, ) Card (doublo, Cyl, & (o, x341n,, $125
N Card (donble), Cyl, & In,, #100; No, 8§ Card (dou-
ble), Cyl, 8 in,, Q,», Plekor, 8 in.x21 In,., $25; Cloth
Shearor, A0 shoota Press lu;nv, 21580, $41 Hrass
Plates, 10x 000 Lbs,, #4971 Vross Berew, 8 ft.xd In., and
Bar, 61t., #4; 0 ) tninher Gards, with rn!rrull food u|'uru||n
v.urL« rauml.-ulpp- e, cach #1t al G Mae hlln and Daller,
N., W: Uloth Bewing Maehine, N, 807 0 Pepper Lok~
ar, $100 ench; 8 Alken L ™, ohehi 8 Alken
Footers, it each; 4 Popper Footors, cach nn 18 Man:
hattan Sowing Machines, each ¥

BLOW tS AND K ANN,
No, 7 8turtevant Blower and Hot Blast Apparatus, $400,

-

FIRE ENGI KN, ﬂ‘l‘l' A I‘U"ll"l, &o,
ll"lrul 'Llnu Amonkeng Monlll Fire Engine Rotary Punp,
Q05 2 Hand Fire Boglues (“Illlllllllllllli. with 2 Hose
,lrl’lluu! TOF Mg, M5 mmh. Amerionn Portable ¥Fire
hlun‘(ululmn, $18 enoh T Buthorland Steam Pump,
\ry Hr« I'um b N ll*-. Balance Whoeel Steam
umpu l|url||-u,(ucl- 20 Rize B,
Knowlos Mump, ‘I({- No. 2
ll.-5 2 No, 2 Knowles l‘unu-n. cuch
) Ilulh-r Foed Pumps, #1530,
) & No, 1 Selden qulp
De rrhl(. @ ft. mast, 62 16, boom, $400;
Coppur Kettlos, oach &I»- 425 gull, Copper

l]l
n|n O&J No,
Vright Iump. 4\..
1M; No. 2
nnwh'l 1" ulllp
most now Stow
A0yl
Kottlo, fax

-

GIRIST MILL MACHINERY,
0 1o, llllrrhmn Portable M1II, $290; % (o, Ilurrlnun \Illl
(Vs Bl W {o. Harrison Mill (hedoyy, N., 1250 12 {
Inrrl-nn MIll, ., $70: Ono run Feod Stonos, 43¢ 1t , § al
Curb, Hopper, llumu-r Frame, and Hc-\ulur, h-« Addi-

tonal,

All complete w :s A l ng, Couplings, () 1 &
6L, Blake Whooel, $575; 0 ft. W \llu.t‘:; “‘I::P:I L2 nl X
Dinke W lml'll ll'Kn 3 feet Whitney ™ Wheol
Whool, $13% Cottrell & Babeook Water Wheel I!A'
Rood ax now, lu

uulmlnl.

No. X. P, K. Dofert ity o
« Dederie orpetunl Hay Ball Pre
$520; No. 2 Ingersoll & l)uuuhrglly Hay linyHu: Il:'("u n&::
Bars, e BON FULLEXS, &
8 0 urc\rv and balanced: 91t x% Ip,,
te. por 1b, ; 86x2), Ao 6‘?( X0 ln uqc 1, .;llll:lh,

40, 1b. 5" x12 .\. b Q. n

de. .'- R y '.;c' L 4l-mu Ao b ' P “"i"'
4 ndvr lull- N

3!21 ll() —ZJAIU. l'lch $53—all complote, lo( or 4 Iln‘

Cant Tron | Plpe, S¢

" Send nlnmp ror our printed st No. 6, fully do
scriblng the above machines and wman he ¢
Just what you want, and where )u‘u -:: l)hl(:‘ it zu“‘
S. C. FORSAITH & <O,
Machinists & General Machine Donlors,

_"[nncheutor, N. .,

N ANUFACTURERS AND PATE ENTEES hay-
ng useful articles, sultable for the Hard .
and desiring afd to manufacture and lnlrudl‘u‘:n(rlnco‘x;::!g
address P, "RATT, caro Frarr & Co., Buftalo, N.Y.
smallnum;-lc- may besent, same Lo be roturned if dv-lrml

I'I(‘HERBY{RUGU & RICHARDSON, Mun-
ufactures of Woodworth Planin I

and Grooving Maohines, Dantol's l‘lmwr‘:. mé}.'ﬂ:i'-'('.'.’. .
Patent Improved Tenon Machines, Murll-lnu Mould-
:‘;l . ;nd ! "r-h“lw ;j':l‘:lllli)l‘l. and 'Wood-Working Ma-
B @ gencrally, 3 Sallsbury Street, W Lo

(Shop formerly oecupled h;yll I‘l:\f.l. unulu‘. s

L, B, WITHEKDY , G, NUGO, l.l IIIC"AIII)M)X.

Scientific Aumerican,

Ux'l A M

FIRET lI(I/l

P U

JIMOIRE, HOSTON,

Houth Norwalk,

K
lu'm». aud Bolt Ende of every deseription made
der. Hend for Clirenlar, Cineinnatl, Ohlo,

FRICTION GLUTCHES

<70 AND
VOLNEY W.MASON &C0.PRO

J ANTED-Some resp

to magufacturs my A7
LUBRICATOR on Hoyaltys or will sell a half inte
In ontirely roltable, stinple, and durable, The le
generatod by a journal will cause th
slrod, and sound an slarm, If necossary, The
:Inn nlso be appliod to \nll ?ul purpe
ross

siblo llruuu F¢

|- nllwr Uso

R ILLONTRATED

URANDEST offor ovor made 1o CANY
OUE Rddross on postal cand for clreulars, terme, ote

Addruss CHAY. CLUCAS & 4« arren St New

LLS, 51 Cortland: 6t oW

M \Lllh\ lb'l‘S’ T0O0

Reduced Prices.

. LE COUNT, wulh Norwalk,

— —— ——

ELEVATORS.

heoocont Stamps L spectmen n.l ¥ .-l‘tquv 1o destred

l“U" ALL Kl\l);l()l MACHINERY -/ \VQ)' to

VIENNA, PAILIS, NEW YORK, |
Bend forelre ulull-"ll reoont luummwl {mprovements,

ENORWALK TRON WORKS,
Conn, ‘

M, MAYO'S PATENT BOLT CUTTEIL

o or

v

V..l

wandor

rest.
ust hent

oll to fNow us de-

TYNE, Iteno, \null_:

El

To Fhlla (also admits W Con

I lmnunwﬂnllowt‘.
ofUtah, This comen withinths
gvup of svery A9 NT or

tonnlal Orounds ) and mturs,

K orast

KEXLY, In
Additton 1o the regular commisions pald. Certainly t'o

Berd
ot

\'nr:.

Yor

nt's Patent

LS.

Sot Iron Dogs, ¥ to?In 0
. - - % g 'w
,;‘..' 2 "

RS U8 o S AR A g 4 G UV Ry 6 T 0% CPRATSSe 0

Iron a \(tel("llmpﬂ Die Do g, Clamp Do Iee hm]’n.

| 55 unn Ing Mandrels, &c send for latest Price List to

Coan,

L NNTTH BORART, Pradded,

For } Tap

paper, and on any press where type
Owr Plates are now wsed Py ¢

SEND S8TAMP FO

REMOVED May 1st, 1876, from 62 COURT]

USTRATED CIRCULAR.

pftrdnd we guarantee them to print perfectly clean and sharp, on wet or dry
Electrotypes or Stereotypes can be made from them ia the wial way,

I publishors and manufacturers in overy state in the Untom
Please say where you saw this.

P. BLAISDELL & CO.,

Worcesten Maoss.,

Manufacturers of the Blalsdell Patent Uprighe Dril d
other first-olass Machiniat® s Tools,

° ‘
OO wmm

Small Tools of all Kinds; also GEAR WHEELS, parts
of MODELS, and mater faln of all kinds. (unlmzu of

Bmall l,unmn Engines, Slide Reats, eto, Cataloguos free,
GOODNOW & WIGHTAAN, % Cornhill, Bostan, Mass.

STEAM ENGINES FOR SALE.

1 offor the following very superior Todd & l(nm'rly En«
glnes for sale ot greatly reduced »rh ent One 18x8, one
HXIA (sawmill), one 12x14, one 11x% l ono 10X, one Ux30,
one 7x16, one Sx10 on Inu-, one Exid .|\ur|nl)h' one le'\.
double Imh-llnu ull Nrat elass and entirely new. Also
various sizes and kinds of Bollers, | will’ also furnish
spocifications and exthmates for all Kinds of ropeand bag-
ging machinery. Hond for descriptive olreularand price,

Addross 'ODD,

10 Barclay St., Now \ ork yor I ate rmon, N.oJ,

Practical Fand-Books
For Engineers, Machinists, &o.
FULLY JLLUSTRATED,

Rnpvr.-n\ Cntechism of
Condo n«InE Steam Kogine
18mo., tucks i.ll( edyo. .
Roper.—Handbook of
tacks, glit S
Ropor.—1 0
12mo., tucks, glit ed

JUST PUBLISHED.

Roper’'s Hand-Book

OF MODERN

STEAM FIR'E ENGINES

High Pressure, or !
hilrd odition D

k !
or |n|lllinl|l‘cl ln this country,

Troutwine,~A Now NMethod of U aloulnting the
Cuble Contents of Excavations and Embankments, Ten
Htwol Plates, Fifth edition, revised, 8vo,, $
Tranewine.~The Field Practiee ot 1,
Ofrenlar Curves for Hallroads,  Ninth editl
19mo., tuek.. : 2.0
Trautwine's Civil Engineer's Poc lcet ook, 1o,
O pAgON, MOrooco, tuokas, ulll uclxc Ihird edition,
rovived .., Veasny on ,_A'vnll

*.* Any of the ahove unrrnnvm by mall, prepald, upon

rnn it of the price,
axton, Rem (tl" ﬂolﬂnger,
vot

o, 62 \hu
'HILADELPHIA,

{OMPRESSED AIR MOTIVE POWER.—For

V) mr(lrullruu{lln' most rocent »r-ulcn sond 20 conts
fOF BUTENTIFIC AMERICAN SUPPLEMENT, Nos. 1
nod 2, u»n(nlnluu '. engravings of tho ‘' Compressod

Driven or Tube W

Water, WM. D, ANDREWS & BRO.,

MANF'G
Time Detector, capable of acourately contro
motion of & wiate shman or patrolman at the diffe
tions of his beat. Send fur ( froular,

J. E. BUERK, P. O, Box 979, llonlnn.

N, B.=Thoe sult ngainst Imhaouser & Co., of N
was deelded In my favor, June 10, 1874,
have been commencediagainat Imhacuser & C

Pat'd Oct, %, "7,
clookn (nrrlnulnx on my Patent, w
clluu 1o law.

l‘Ll-Zl"l‘Nl(‘
Telog Joat s, Hatt'seto, TaL SUrPLY Co..Cleve

RON PLANING MACHINES A SPECIALTY,
¢ WHITCOMB & CO,,

o, Inllwlrlminlll) Terms & OUT

nny requived sz, Also, an
Brox K for Hoat llu\ for Coxon
Addross BLAKE USHE

IOt
sw Haven,

Maduson Co,,

\IlN\ PACTUNENSN OF

Eaton

Amlulluu) I

- Ing, &o,
£ Clroulars sent on application,

100 f e n-'-l man of A\l

wants to read thelr Hycsat this Contenolal season
Wanted,

Nir ' Locomotives now fn use (o 8t, Gothard Tunnel
Works, with dimenstons, ete,

also, Everybody hu(
yoar, Sond for elrenlur, I, W,
delphia, Pa,, and Chicago, |

KR & CO.,

SPARE THE CROTON & SAVE THE COST.

ells

furnlahed to large consumers of Croton and Ridgewood
14 WaterSt, N Y,
wlmum(rol lhc pulunl fnrureq-u L} .\mcrlmn Driven Well,

l\"'()ll'l‘:\N'I‘ FORALL CORPORATIONS AND
CONCERNS. —~Buerk's Watchman's

Iing the
rent sta-

1lmu-
York

rm oodings

for ll‘rl

Ing, contrary to the order of the Court, and l‘-p\\hlll) the
olook with o serfes of springs In the cover, and marked
Persons mlm'( these, or any othey

Il he dealt with neccs

1oy SMALL \lll LE U MAC lll\l‘ h(‘l.l‘.“'\ mmlo
to order, Samplesand price st sont froe. (w
Conris M'r'a Co., West Brattieboro, Vt,

BURGLAR ALARMS, Hotel and House
4 Aununrmlurn,( all Dalls, hlmlllllu{ Apparatus, Chean

land, O,

M'f'rs, Worcoster, Mass,

HAFJ A WEEK to Agenta, Old & \mmg \Inh- & Fo-

I'T FREK,

Addross P, O, VICKERY & €O, Augnnu. Me.

BLAKE'S PATENT
Stone and Ore Breaker

Crustoes il hard and Brittle Substances to

Y klllllu(
ll‘l(. &0

Conn,

WO00D, TABER & MORSE,

STEAM ENGINES,

Portable, Statlonary,

and Agricultural,
lluu-llmlnlnuu‘ln“hnp- Print
Milla, Mines, and on

ortirain

Throshing, Food Cooking for
stook, Cotton Ginning, Haw-

CENTENNIAL
BOOK OF BIOGRAPHY
The glory of Amories s hor uregwﬁg‘bmly

“n
Agronts sefling histories should sell thin fmo!
1! le wn sl Auccom of the

il

REV.ERSIBLE
"'HOISTING ENGINE

FOR ALL PURPOSES.
W™ Cheap, simple, durable, and effective, .I.\
LIDGEEWOOD M'F'G'CO., 106 Pear) £ ¥

F. & JOHN DARNES,
o Manufactareraof Barnes'
Patent FOOT-POWER MAC mw,
RY, SCROLLBAWE, LATHES, CTR-
CULARE BAWS. Ete.
Slding 12, Location, B %, &1
only foot power mnrmm-ry -Iumu!
dead centers, $1.%0 to 32000 per
)t ar made usiog these machines,

Bend for ILLUSTRATED
4\ l‘z\l,()':l E.
ROCKFORD,
v.l‘.\.yn,sr.o cov \TY ILL. 2

\[,\l Hl\'l‘l(Y UF "ll”l(f)\'?h R’\'YI.K\ FOR
making Nl“\(”l‘h. HEADING, and STAVES;

Alko GUAGE LA 8 for TUMNING HANDLES. Sole
makers of Laws I'n( "Buingle and Heading ‘cilnx Ma-
chine. Addross }Vul:& CO., Lockport, N. ¥.

Rl[)()l-"u FOOD yox INFANTS & [NVALIDS la the -ur.dr
ard greparation of its kind In England and America.
addreas TH}. hl”.

UNCHING A
nnop PRESSES. mx.’;‘fr‘:z;’; i e

SHAFTS PULLEYS HANGERS
COUPLINGS ETC.

In Stock, and for Sale by

WILLIAM SELLERS & CO.,
Phlladelphis, and 79 Liberty St., New York.
Price lists and pamphlets on spplication.

DVERTISERS DESIRING 10 REACH Coux-
i TRY readers can do 3o in the chea; and best mant
ner by using one or more seéctions of Kelloge™s Grea-
Newspaper Lists and State Divisions. Good medium for
Patentees. }or llastrated catalogue and colored muar,
address A. N. KELLOGG, ﬁlu:bon $t., Chicago, 111

N. F. BURNHAM'S

1874 TURBINE

Water Wheel

Has DISPLACED hundreds of other
Turbines, but HAS NEVER BEEN 1

SELF D!SPLACED Pamphlet Free.
Burnham, Yo;k Pa.

Fl:f the Best s r

PATENT

- -
Planing and Matching
A. WOOD® s.\lA(.dl.\E Co., ‘91 leeﬂy \L. NoXa

SAFETY HOISTING
No. 348 BRO.\DW.51 SEW YOER
Agency. A.Aller,i6 Liberty 5S¢, N. Y
EXGINES AXD BOILERS,

and Molding Machines, Gray aod Wood's Planers, Self-
3 gcud for Clrculars 2 High « Boston.
Machinery.
NIAGARA STEAM PUMP
Norman Hubbard,
Pulleys, Shating,and Hangers

g!lln: Saw Arbors, and other wood-working machinery
BROQ. & C0.
93 to % Pearl St., Brookiyn. N Y.
SoLE MAXTFACTURER,
a Speciaity.

N o We will start you in a Susiness Yoo
can make $50 a week witnout capital

M O N EY f‘:gaz'mn'mtgg table for elther sc‘x

y Co., %1 Bovrcr\'.

Pond’s Tools.

ENGINE LATHES, PLANERS, DRILLS, &c.
nd for (atnlopuc. DAVID W. POND, Successar to
LUCIUS W. ND, Worcester, \Imm.

DO YOQU »Male or Female. Send your ad-

dress and get something that will bring
WANT ou in nongm!r;y over $150 a month sure.

MONEY \ls:(:%:’t;{u Union, 178 Greenwlel St.,

The HOADLEY
PORTABLE STEAM ENGINE.

WITH AUTDMATICAL CUT-0FF REGULATOR
ND BALANCED VALVE.
THE BEST.QMDST ECONOMICAL ENGINE MADE
END FOR CLRCULAR
Tth.C.HUﬂDlEY C0. LAWRENCE, MASS.
STATE WHERE YOU SAW THIS.

p 0k per day at home. Samples worth §1
$5 to $20 free. Si1INsOX & Co..!‘onlug._&a_.

an HOW MADE 1IN
10 HOURS Ircm

VINEG

Clder, Wine, \h»lmu or Sorghuin aeithout uaing druy,. .
Address, \prinwth 14, .‘]ﬂ:-‘ \ume 1\uwr

RSPEC‘ALT
PUMPS,
ST %\rfm Bn' ERFXSVE:‘ Q.
% Gc

W, gz LUSTRA

COPE g ma XWELLMF

1}

AT l-\T DOUBLE ECCENTR l( CORNICE lll(Aa.L
Manufuctured by THOMAS & ROBINSON, Cinc.
Send for (8 r\‘ulnn

I'Itﬂl'()w\l.s FOR THE PUR 'llA‘E !)R (‘0\-

RUCTION OF A STEAME
DEFOT QUARTERMASTRR'S Ull’l(l‘
Hov -m\ SyrEer, Cor, GREXNE,
NEW Yours Ciry, May 12, 1876,

\W‘\IHU PROPOSALS, In triplcate, -ub]ccl to the

usual conditions, will bo recelved at this ofiee ubtil

12 o'elock, noon, on Juue 19th, 157, ar which time and

place they will be opened o presence of bidders, for the

wireliase or construction of a Steamer for use of the
irdnance Department in New Y ork Harhor.

Tho Governmnent reserves the right to reject any or alt
proposais,

|,uuL pmp.ualn specineations, and full Information as
(w the manner of bl ding, conditions to he observed by
bidders, and terms of contraet and payment, will be fur-
nislied on applteation to this office,

Envyelopos mnulnln‘ ropomh should be marked,
** Proposals lor the Purchaso or Construction of &
Steamor,** nu addressed to tho Depot Quartermaster,
New York City,

RUFUS INGALLS, Col, and Asat. Q M. Oenl

LADIES ik R SR G TV

$100 ..‘.'.‘L"ﬁs'f-ﬁ%p‘:#‘;{$l 10l

urlog the past few monuu. nndnr our lmv& ﬁl“ﬂl

of open( ng In STO0Ks, 's
tion sent on application, lIB
and Brokers, & Hroadway, ort.

|
l
:

e e e



Advertisements,
PR s e ettt $1:00.5 .

m ¥ Aot advertisencents af the same rale
orr Bae, by ml. ar the letter press.  Ad
pertinnmente must b pecvived at publication ofice av
sarly o« Fraluy morhing 1o oppear in next (sve

-. lllalll Jl"lol
nu. lolu-uo ,nd k.",n Hiardware snd Ma-

Mo ta 5 -a Queen Victoria St.,
Em\bm E, 1 .lLyun.nu-

Portland and Keene's Cement,

A don \llnuhelmv-r- Yor sale by
RESHUE hﬂ”‘ 55 Heokman 5t,, New York
'l‘nnlu mn (‘emen\ furnishod for 25 conta

AStone Channeling
oRr
Quarrying Machine,

WARDWBLI. PATENT,

FOR CUTTING STONE INTO VARIOUS SIZES
AND DIMENSIONS IN ALL KINDS OF
QUARRIES.

STEAM STONE CUTTER C0., RUTLAND, VT.
SOLE PROPIIETORS AND MANUFACTURERS,

[ESTABLISHED 1846.]

Mum & Co.'s Patent Offices.

The Oldest Agency for Soliciting Patents In the
United States.

THIRTY YEARS' EXPERIENCE.

MORE PATENTS bLave been secured through this
sgency, st howe and abroad, than through any other In
the world.

They y ua thelr assl a corps of the most ex-
perienced men as examiners, specification writers, and
draftaumen that can befound, many of whom bave been
selected from the ranks of the Patent Office,

SIXTY THOUSAND inventors have avalled them-
pely unn & Co.'s services in examining thelr {n-
yen, d procuring thelr patents,

& CO., In connection with the publication of
the SCIENTIFIC AMERICAN, continue to examine in-
ventions, confer with Inventors, prepare drawings, spoe-

flcations, and ssal d to filing lons
o the Patent Office, paying the government fees, snd
walch each case step by atep while pending before the ex-
aminer. This s done through thelr branch offiee, corner
F and 7th streets, Washington. They slao prepare and
file caveats, procure deslgn patents, trademarks, and re-
fssucs, attend to rejected cases (prepared by the lnventor
or other attorneys), procure copyrights, attend to Intor-
ferences, give written opinions on matters of infringe-
ment, furnish coples of patents, and, In fact, sttend to
every branch of patent busioess both in this and in for-
elgn countries,

A speclal notlee fs made in the BCIENTIFIC AMERI-
CAXN of all Investions patented through this agency,with
the name and resldence of the patentoc, FPatents are of-
ten sold, In part or whole, to persons attrseted (o the In-
vention by such notlce.

Patents obtalned In Canada, Eogland, France,Belgium,
Germany, Rosmis, Prusda, Spain, Portugal, the British
Colonles, and all other countries where patents are
gmnted, st prices greatly reduced from former rates,
Bend for pamphlet pertaining specially Lo forelgn patents,
which states the cost,time granted,and the requirements
for esch country,

Coples of Patents.

FPersons desiring any patent tsaued from 15% to Novem-
ber®, 1847, can bo supplied with oficlal coples at res-
sonable cost, the price depending upon the extent of
drawings and leagth of specifications,

Any patent fsucd since November 27, 1507, at whioh
time Qu Patent Office commenced printing the drawings
and m«mulium. may be had by remitting to this of-
fioe §1.

A copy of the elalms of any patent lassued sioce 1556 will
be farnlshed for 91,

When orderiog coples, please to remit for the same as
sbove, sud state name of patentoe, title of invention,
and dste of patent,

A pamphiet containlog the laws and full directions for
obtalulng United States patents sent free. A hand-
somely bound Reference Book, gL edges, contalns 180
pages and many engravings and tables important to every
patentee snd mechanic, and i & usefyl handbook of ref-
erence for everybody. Price 28 cents, matled free.

Addrem
MUKNN & 00,
Fublishiors SCIENTIVIC A)” RICAN,

37 Park Itow, N, Y,
Braxou Orrios—Lorner ¥ aud 7tk Bireots, Wash-

pgten, D. C

.
1

Scientific

,j%)\mr.rimn.

[JUNE 1876.

17,

BT | KVER
DAMPER AND LEVE
HEO ULATONS BST OAGE COOKS,

MURRILL & KEIZER, 44 Holllday St,, Balt,

COVERING

WITH Y AIRSPACE
Saves 10 W0 ’llwrn‘nl CHALMERS SPEXNCK VO,
Foot B.oth st N, Y. ;180 N, nd M., 8t Louis, Mo

RON BRIDGE BUILDING-A

seription, with dimensions, 'nvlln&-lv--ln
respectives of Glrand Avenue Pridge, |n|vlg
tmn foundations of plers, Ten rnxr.nln
oun Contained In Nos, l. 4, and 4 of ;
AMERIOAN HUPFLEMENT, 10 oonta por |'u|l).
had at this oMee, and of all nOWK agONLA,

To Roofers, Builders, & Property Owners,

de-
» and
s
o

complete

FIvic
To be

P, 0. Dox T84
A

A complete Roofing for por square, durable, e80s

nomical, and fireproof. Send for Samples and Clreulars

EHM \I(Tl.\. General Roofing Materials,

0 Malden | nlu

and % Liberty St., N.

1 OGERS' TANNATE OF SODA BOILER
SCALE PREVENTIVE
JOS. G. ROGERS & CO,, Madison, Ind.
(r Send for book en Noller Incrastation,
~ FOR LEASE,

At South Chieago, I, n Shop 100x# foet, 2 -mrlu.
¥ Inoh concrete nnlln. Cogine, Roller, ﬂlmﬂlng &o
Frame Store Houso, $x0, 2 comfortablo I)m-lllnun nnul
Diacksmith's Shop, a1l on fot 194 feot by 180 feet, nppmllr
!\rlm' pal Depot in center of the town, six miles South of

Micago. Advantages for mnnufnrlunlu unequaled by
any town In the West, Five Trunk Hallroads and Lake
pavigation, Largest Lumbermarket known at this polnt,
More :mund nd olning can be leased If wanted, Addross

W lDlLLf\bﬂA\l l.uulnllk hy anur
GEO.W.READ & co.,
STEAM DAND SAW
AND VENEER CUTTING MILL,

1% to 20 LEWIS ST., foot 5th and 6th Sts., E. R., N. Y.
Always on band, FULL STOCK of SEASONED
‘ood Lumb
Hard-Wood Lumber
AND CHOICE FIGURED VENEERS.
The LARGEST STOCK ! The GREATEST
VARIETY ! The Lowest Prices !
¥ Enclose hump for Catalogue and Price-List.
61'0"- by mal mmpuy and mummy u«-uu.-d
Reverse Motion
FPancling, Variet
Vloullllnz

cuts Panels o’
design or

style of mouid la
the solid wood
with neatness
and dispatch. Is
first class

stufls. Simpl

§" Send for Pamphlet and
g Stmplc of work
ﬁm\ ed Soltd Steel Cutters for
tll Inds of Varlety Mouldors
g\yll:;;‘ to order, and warranted
B. C. MACIIINBRY Co,,
Bt Battle Creek, Mich,

Todd & Rafferty Machine Co.

MANUFACTURERS OF
The celebrated Greene Variable Cut-Off En
Pateut Tubular und Flue Botlers, Flaln Siide
tlonary, Holsting, and Portable ﬁn Ines,

ne, Lowae's
Valve 8ta.
llollrrn of ull

kinds. 'Steam Pumps, Bllll ucurlnu Shafting, &c., Sk
Tow Oakum, Baggin, 0 y d
NPy “ﬁ ﬁn 1o, Flax,and Hemp Magblners!

on Manufacturin
1st's Tools, for Judson's Goyernom an
‘uuncpm Mluwer-, and Differential
WAREROOMS
WORKS, PATE

Co.'s Maohin-
AT
ulle 0C
S LIBERTY STREET, NE »
HSON, NEW JEHSEY, e

Niagara
SteamPumpWorks

EsTAnLisned 18%,

CHARLES . HARDICK,
No.23 Adamas Streeot,
BICO(DKI YN, h. Y.

OGARDUh' PATH\T UNIVERSAL LCLEN-
TRIC MILLS—For grinding Bones Orcl.Snud‘ Old
Urucibles, Fire Olay, Guanos, Ol Oake, Feed, Corn,
Corn and Cob, Tobacco, Snuff, Sugar, Salts, ‘Roota,
flcn' Coffen, Cocosnuf, Flaxweod, AsDestos, Mica,
. and whatever cannot be ground by other mills.
Alm for Palnts, Printers' Inks, Paste Blacking, ecto,
JOHUN W. THOMBON, successor to JAMES BOGAR-
DUB, corner of White and Elm Sta,, New \ork

l OW TO MAKE SPIRAL HI'IHNGB By

Joshius ose, With threo engravings of the tools,
which are caslly made, and complote smm leal dlru:llunl
for working, lnrludluu Hardenlng ane lmu;u\rluu Price
10 cents, Contalned In BCIENTIFIO AMERICAN BUFFLYE-
MEXT No.20. To be had at this ofice sud st all News
Stores lhroummul tho country

== H
IIII s R o

II BEAMS & GIRDERS

‘lll UNION IRON MILLS, Plttsburgh, Pa.
The sttention of Engincers and Architeots is called

ln our improved Wrought=Iron Beams and Glrders (pat-
ented), in which the compound welds betweon the stem
and flangos, which have proved so objectionable ln the old
mode of manufae turing are entirely avolded. Woare pro-
pared to furniah all slzes at torms ss favorable as oan lw
obtalned vlsewhero, or desariptive llnmﬁruph mldn-u
Carnogle Brothors & Co, , Unfon fron Mis, Pltabargh, Ve,

PERFECT
wWwap AN \ ¢
NEWSPAPER FILE.
*The Koch Patent ¥ile, l-;r nroserviog newspapers
magazines, and pamp hl-'l- has boen recontly lmproved

and price reduced, Bubso ribers (0 the BOIENTIPIO AM-
ERIOAN and SCIENTIFIO AMERIOAN BUPPFLEMEXT can bo

suppiied for the low price of §1 60 by mall, or $1.25 at the
omes of this ,m[u'l Heavy board sides; Inscription
PRUIENTIFIC AMERICAN ' 1n glit,

\cu:nnry for
overy ono who wishes Lo preserye llw papor.

Address
MUNN & CO,,

Publishers BOIRNTIVIO AMERICAN,

NON-COMBUSTIBLE STEAM RBOILER & PIPE

EY IMPROYEMENT, |

.\Hl(l{Ll;'ﬂ THREE CYLINDER PUMYF - -
Hand or Power, Cheaper than s Steam Pump
lu outwear a Rotary I'ump—do more work, with less e O
power, than any other pump, Not lable ln;:i out of .’
urder. Any bln(x\.-u.nh ;;uu n;mlv' it. Adapted to any
ot e . Sepd for Ciren
ki e b o REIAY Chstisr, oon, wou. |  STROUDSBURG, PA.

S

¥ hand Engines and Bollers, Portable and Ktation

| wry, slso of Pumps, Tublng, (¢ asing, Iron )" ipe, &, to
! JAMES M. HTSGHAM
Bucoessor 1o RINGHAM & RICH, O) City, Ps

Diamond Solid Emery Wheels.

PRiogs -G8, #1020 Ax], §2.35; 125) $5.590; 16x2, $12.90;
INxd. #10 m,'.'if\.'. #1000, Jixa, u' \ﬂ --lh- ruleon At pro
portionnte prioes 1 At outely free from plaxing, they
are the best Solld Emory Wi o, Give dfwm, of holos
In your order for wheols, Emer (hllul unn rpmHu d I?
any o the world, Addross AMERICAN TWINT DRI
CO,, Woonsocket, I8, 1

H.W, IOIINS

by e
3 ‘:f\:, W f‘ ‘\ .l’
; !; " ,. v,h\ A ‘Ls

.\
:

MATERIALS,

A"‘-lol RNoofing, with the lmpre yved Widle Anbe
re PProof Coating, for .'u; « —l‘" e I w1 elim nl:-

Asbestos Root Conting, 1 id Leaky Roof
Ashestos Coment, for re (mmn; Leaks on N
Asbestos ool Palntg, for Tin Roofs, Ironwork, &e¢
Asbostos Painta—all colors—for structural purposes
| Anlu wtos Fire Proof Conting, for wood work, &e,
Bq--lm Steam o and Boller Coverings.
tos SNtenm neking, fat and round, all slzes
\m;e-n.snn i, Vermin Proof Lining, &cc.
Bese articles are ready for use, and can be oaslly ap-
pled by any one. Send for Pampblets, Price Lists, &c

. W.JOHNS, 87 Maiden Lane,N.Y,,

I atentee and Manufhoturer. Establiatio'd 1555,

) YE'S

Mill PurnishingWorks

are the largoest in the United State 'lhn) make Burr
Millstones, Fortable Mills, Smut Machines, Packoers, Ml
Pleks, Water Wheels, Pulleys and Gearlng, specially
adapted to four mills, Send for Catalogue,

J.T.NOYE & !-70. y Buffalo, N. Y.

Hq—lnq nﬁr Irl.lr

—-w——-—- —-—--__

~W. C. DUYCKINCK,

IMroRTER, MAXUFACTURER, AND DEALER IN

Railway, Machmlsts ,and En-

gineers’ Suppltes.
50 and 52 JOHN STREET,

P. O. Box 4101. NEW YORK.

ramonds <> Carbon

shaped or Crude, furnished and set for Boring Rocks,
Dressing )llll Bugrs, Emery Wheels, Grindstones, led
ened Steel, CaleBdér Rollers,and for Sawing, Tarn!

Working Stone and other hard substances; also Glaz en‘
Diamonds, J, DlLKl"SOh. 6 Nassau St., New York.

THE HEALD & SISCO
Patent Centrifuﬁal Pumps.

Mrat I'rgml ums

(!‘ ﬁl NTAL,

at New Orleans, Cincinnati, md New

** Medal al Award,"’

American Institute, 1572,

Perfect satisfaction nteed, The cheapost,simpl est,

nrongul. most efliclent and popular l’ump In use, for

'mpty ﬁ ryrdoclu. Coffer-dams, ete., and for use in

aper MA1s lnnorlu. nndFu:lo los, ‘BTEAM PUMPS

vory low, for Wroeoking, lrcd ng ting, clc. Illue-

trated plmphlel frec. (00 ro en.-ucu to actual

oustomoers, E nm clun temmony Address
HEALD, sluLO&(.O. Md'lmﬂne.N e

HOUSTON

WATERWH

AMPORTART \MPROVEMENTSY
STND FOR NEW CARCULAR,

\AERR\\\:& \\0\)51‘0“
\RON W

Bruow, W\tcousm.

W HIPPLE'S
Patent Door Knob.

Awardoed a Bronge Medal at the Ameriean Institute Falr
for 1874. The Jud rne ** Wo consider this mothod of
fastening DOOR KNOBS a great mprovement over any-
thing yet invented for the purpose, as It obviatos the use
of gf€c screws and washers, and un M e Inlcd to sult
any thickness of Doors Send for Clroula
THE PARKER & W ﬂll'l'LK L()MI’A\\
West Meriden, Conn., or T (.hunbou 5t. s 5t., N. N

- Y.

Machinists’ Tools.

Nuw and hu'uovw PATTERNS,

Bend for new Illunlnlrd catal
Lathes, Planers, Drills, &c.

NEW llAVl‘.‘N II!ANUFAO'I‘IVRING €o.,
hcw Ilnven. Conn,
d,cu.uo

Do Your Own | Printing!

From for eards, Iabels, savelopes, sbo,
L clm for larger work.

Husinoss Men
g, save money and inorese trnde.

it o A--Ic.' l'rl-(l 3
g'i‘" ghare greai fus and

) 1o inting. Send twu vam

‘l ‘-.. of precss.

LOO ll'l' DE ¢

Prin
Pl'e sse

vV

Wi':oflmm
CARRIAGES, OF LIGHT (‘ON.

struction, fast spoed. Worked by hand cranks;
Alsoby foot tread Justrated lu BCIENTIFIC AME-
HICAN SUPPLEN No To be had at this omos

INT -
and of all news agonts. Price l()ccm-

EAGLE FOOT LATHES,

With Scroll and Clreular Saw Murb—
monta, Slide Reat, Tools, &c, ; also Small
Enging Lothes, Motal Hand Planors, &6,
Noatost deslgon, su parior ﬂnllll. i w
'rices.  Our new Catalogue okeribo
those and overy tool mw-nr tor lhoAm-
atour or Artizan. nd (N
w UANR & Co,

M. L.
¥ & 97 Liberty 8¢, New York,

END FOR CIRCULARS OF ONLY CHOICE EMERY WHEELS&GRINDERS

CREW PROPELLERS, THEIR SHAFTS AND

) FITTINGS By Hamilton W. Pendred M. ¥ AR
able treatise, showing the present practice, s sdvan
tages and defects. With 3 figures "Yil‘ MW eents, Con
tinued In No. 4 of SCIENTIFIC AMERICAN sUPFFLY
MENT To be had at this office, and of all news agents
PORTLANDCEMENT
. l ) JAL VIl B VB
[
For Walks, Cistorns, Foundations, Stables, Cellars
Bridgoes, l{a.- rvolm, Breworles, ote
I mn 10 conts for Practical Troatise on Coments,
L. MEnouaANT & Co,, 7 South 8t Now York

HARTFORD

STEAM BOILER
Mspection & Insurance

COMPANY.

W. B, FRANELIN, V. Pres't. ], M. ALLEN, Prest
I, B. PIERCE, Sec’y.

FOREIGN PATENTS

AXD

THE CENTENNIAL.

There s no doubt that our Centennial Exposition wil
preract to our shores multitodes of representative people
from all parts of the world, and they will take home with
them many of our best lmprovements to introduce into
thelr own manufactures.

An unusual opportunity will be offered for selling to
those people such forelgn patents as have been secared on
wood American Inventions In the respective countries
from which these visitors come.

At the reduced prices for which patents are obtalned
abrosd, our people will lose a chance not likely to oceur
| agatn, If they do not avall themselves of the opportunity
of securing thelr Inventions In foreign countries at cnece
#0 a4 1o have thelr patents ready to negotiate durfng the
coming sammer.

For cost of patents n the different countries and the
conditions on which they are granted, send for pamphle
contalning fell information.

Address

MUNN & CO.,

n 5 Park Row, New York.
Braxcn Orrice, cor. F and 7th Sts.
Washington, D. C.

OF TNE
SCIENTIFIC AMERICAN,
FOR 1876,

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD,

THIRTY-FIRST YEAR.

VOLUME XXXIV.—-NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN
beg to announce thut on the first duy of Junuary,
1876, & new volume commenced, It will continue
to be the aim of the publishers to render the con-
tonts of the new volume more attractive and use-
ful than any of its predecessors,

To the Mechanic and Manvfacturer.

No person enguged in any of the mechanical pur
suits should think of doing without tho SCIEN
TIFIC AMERICAN. Every number contains from
six to ten engravings of new machines and inven-
tions which cannot be found in any other publica
tion.

The SCIENTIFIC AMERICAN s dovoted to the
interests of Popular Sclence, the Mechnnle Arts,
Manufaotures, Inventions, Agriculture,Commoroo
and the industrinl pursuits generally; und it is yal
uable and instruotive not only in the Waorkshop
and Manufactory, but also in the Household, the
Library, and the Reading Room. Bach volume
contains hundreds of Notes, Recolpts, and Sugges-
tions and Advice, by Practical Writors, for Work-
Ing Men and Employers, in all the various arts,
TERMS OF SUBSCRIPTION == PONTAGE

PAID BY US,
Onoe copy Scientific American, ono year. .. '; ﬁ
One copy Sclentific American, six months.
One copy Sclentific American, three months
One copy Sclentific American and ono copy
Solentifio Amorican Supplemeont, both
for ono your, post-pald....s.vsssessasnss 1,00

The Scientific American Supplomont

A weekly paper, uniform in glzo with the Sorex-
TIFIC AMERICAN, but a distinet publication. It
contalns working drawings of engincering works,
and olaborato treatises on every branch of Sclence
and Mochanics, by eminent writers, at home and
abroad. An [Mustrated cover protects the hands
somoly printed sheets. Prioe, $5.00 por annuim
Single copies 10 cents,

Remit by postal order, draft, or oxpross.

Address all lottors and make all Post Oftice or-
dors and drufts payable to

MUN N

CO.
47 PARK ROW, NEW YORK

l‘ho “8alentific Am‘a‘g‘ou.n" s tod with
oA BN deiphia, And 8 + Now=




