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THE LUMBER TRADE IN PENNSYLVANIA.

The timber or lamber trade of Pennsylvania is exceed-
Ingly extensive, and is increasing in such proportion that it
is reckoned—at the present rate of cutting—that most of the
white pine of the State will be exhausted in four or five
years. This will give some idea of the enormous demand
for lumber, particularly the white pine and the hemlock
logs. The centril depdt of the trade in Pennsylvania is
Williamsport, & handsome city on the Susquehanna, The
timber is cut in the au-
tumn and winter from
the huge forests on
the slopes bordering
the river for two to
three hundred miles
above Williamsport.
The logs are slid down
into the stream, and
then,being formed into
mighty rafts, are float-
ed down to the city by
the spring freshets
At Williamsport they
are caught by a boom,
which will hold 300,-
000,000 feet of wood at
one time. The voyage
sometimes occupies se-
veral days,and is some-
what hazardous, as the
rafts are frequently
wrecked—a fact ren-
dered manifestly ovi-
dent to the visitor by
the numberof stranded
logs left lying along
the river shore when
the floods subside,

"Arrived at Williams-
porl, the timber is
stored in immense
ponds until required
for the sawmill, or un
til, once more formed
into rafts, they are
floated down the river
to the millsmany miles
below the town. These
sawmills form one of
the chief features of
Willismsport, where
they number abont
thirty, and with an an
nual capacity for turn-
ing out 225,000,000 feot
of lumber. The ma-
chinery in these mills
is most ingenious, and
quickly converts the
huge trunks into logs,
cutting them into
iengths for bullding
or other purposes. T'he
enormous piles of lum-
ber awaiting a market
geem slmost incredible
to the Kuropean visl.
tors, says the London
Graphie, who are ae-
customed to look upon
timber as a somewhat
ex peasive commodity.

In the upper pnrluf
ourengraving is shown
the great dam at Wil
liamsport above men-
tioned, In the middle

the timber sawn in ' this country in 1870 being nearly three
times as much as that in 1860, The demand is on the in-
crease, and there seems to be no possible check except the
disforesting of the land adjacent to the lumber markets: an
event which has long threatened us, and against which we
have often warned our readers. When this comes to pass,
prices of lumber will rise, and perhaps demand will fall off;
and the planting of timber trees, now and for some years to
come, is the obvious and only remedy for such a disaster.

of steam as a pump, or, by a simple modification, may be
changed into & condensing steam engine. We learn that its
manafacture will be at once begun by Messrs. Rumsey &
Co., of Seneca Falls, N. Y., under the superintendence of
the inventor, Mr. E.G. Shortt. The promptitude with which
this recent invention is thus to be brought into practical use
shows commendable enterprise on the part of the above
firm, while the fact of their undertaking the work is excel-

lent proof of the worth of the machine itself.

e
Bleaching Cotton,
Some of our readers
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ig seon o raft of logs
flonting down strenm
and below is one of the
lumber ponds, whore the logs uro stored i required for
use or for other markets.

Willinmsport is situate on the west branch of the Busque-
hanns, and is a thriving city, rnpnll_\ ':r-ming in |n)pu|n
tion and manufactures. [ts prosperity is mainly due to the
lumber trade, for which the river and the Woest Branch ca
nal, which lows through the city, afford great facilities, Itis
surrounded, as our illustrations show, by lofty, well wooded
hills, the seenery of which s of the groatest beauty, of
the extent of the trade which iy Its chlef support, much
Las boon written; but its rapid development ln still going on,

LUMBER OFPERATIONS ON THE SUSQUEHANNA,

Wo lhiave no doubt that steps will be taken to avert this
threatened damusge; but the necesslty cannot be oo fre
quently brought before publie attention, It Is not the pre.
sent that has to be provided for; it Is the future, and the de
stroying ax may proceed, in the next few years, to work
greater havoe than ever in our forests
—_— ., — —
The Mystio Fump,

The above name has beon glven to the novel steam pump-

ing englne which wo Illustrated on page 871 current vo-

lume, and which either operstes through the condensation

may find it a great con-
venience to be able to
bleach a few hanks or
short pattern warps,in
order to get samples
round quickly; there-
fore, we give the fol-
lowing safe method:

Boil well your twist,
baving first put in the
water 2 ozs.of soda ash
to the gallon of water;
wash off in cold wa-
ter. Mix1 1b. of fresh
chloride of lime in 2
pints of water, crush-
ing all the lumps, and
then add 43 pints more
water. After allowing
time for the lime to
settle, pour off the
clear chloride liquor,
and immerse the yarn
for about seven hours,
in 2 cool place. Care
must be taken to keep
the chloride solution
and the yarn from con
tact with iron. Wring
out and wash in cold
water, and do not al-
low the yarn to remain
in the air very long.
Then immerse in a well
mixed solution com-
posed of 26 drachms of
double oil of vitriol to
45 pints of water. Al.
low the yarn to remain
in this acid solution ten
bours, then wring out
and wash off in cold
water. Inorder to tho-
roughly remove the
acid, work it well
through a good white
soap bath, and to this
add a little marine blue
to give the yarn any
desired tiot. Finally
wash throogh warm
water to clear away the
soap. These propor.
tions will do the least
possible injury to the
strength of the yarn,
The solutlons may be
used stronger if it is
desired to shorten the
length of time of the
processes. If soft mule
yarn has to be bleached
the solution may be
used about one third
weaker; but if doubled
yarn, the strength of
the solutions must be
Increased, necording to
the perfection required in blonching. —Tortdle Manwsacturer

—— ——evere—
Hleaching Wool,

MM. Daudier and Son thus desoribe & new process for
bleaching wool, It consists In plunging the wool or vege
table matters into a concentrated bath of chloride of ealel-
um, and submitting them to prolonged boiling ; to the bath
may be added some hydrochlorie seid, or compounds of that
noid with motallic bases, such as sluminum, iron, sloe, cop
por, or tin, which will then aot energetically on vegetable
mutters, while it will produce no alterstion on wool,
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THE ENRD OF THE YEAR.
The present issue is the fifty-second and last number of

the SciexTiFIc AMERICAN for 1876,

Saturday is our usual dating day; and as there happen to
be 53 Saturdays this year, we adjust them to the 52 weeks,
by giving the double date of Saturday, December 23, and
Saturday, December 30, to our present number, which finish-
o5 the year. No paper will therqfore be tasued next week.

Our next number, the first of the new year, will bear
date Saturday, January 6, 1877. We hope that subscribers
who have not already renewed will be prompt to send for-
ward their subscriptions, and thus prevent loss or break in
the continuity of their numbers,

We return our heartfelt thanks to the thousands of
friends and patrons who have so generously encouraged our
labors during the past. They are scattered far and wide
throughout the world ; but we hold them in the closest es-
teem. To one and all, we send the kindliest greetings for
the New Year, wishing them the largest measures of pros-
perity, health, and happiness.
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SCIENTIFIC AIEBIC-AN SUPPLEMENT.

NOW READY.
ILLusTRATED HiIsTORY

OF THE

CENTENNIAL EXHIBITION OF 1876.

The full Hist sod Frogress of the Exhibition, Maps of the G
ngraviogs of the Balldings. and accounts of all the mgn nom,:‘;‘}‘,‘,‘.’;:
tite and Mechanical objects, profusely illostrated with engraviegs, are
Kiven in the Selewtific rrlrnl\!nrpulamwul for the year 1576. This
work consists of Two .ur*r olumes, comprising over %00 quarto
HES, eqUal In quantity of roading mattor Lo over soven thonsand orﬂlnnr
{l_m". Tho apace devoted (o the geent INTERNATIONAL EXHIST.
TION ts Yory extonaive, and pmlmhzn.nm the most complote und fall his-
t of the AfTalr that can be obtalngd, ‘Tne JNustrations pertal ing to the
Exibition are more th n 40 1o oumber, A coplous Special Index of al)
matiers relating to the Exhibition Is given, Those who desire to possoss a
complete and splendid Dlustrated tecord of the Contennial Exposition
Should haYe the BCIERTIFIC AMERICAN SUPFLEMENT fur 1576 <
10 sddition to this spiendid History of the Centenntal Exhibition the
BOTENTIFIO AMERICAN SUPFLEMENT 108 1978, 0ontAIns & vast amount u!bmrr
1oatier of grest valoe, for reference and proservation, It presents Lo the

resder, 1o sttractive form, 1ol accounts of the Advances
#ar In all the chilef dopartments of Bejonce and l'u-f:nl’,-\ v,tl:d:udtl;:g‘ ::’n:
ogress o Chomistry and Metallurgy, Mechanies andg lfln.lv;r-nng f:m-

ricity, Light, Heat, Sound, Architectire, Ihotograph
dnﬂz:". Axrieviture, dotany, Horticultare, Hural -'n-i 'n,,-.w,,m,l Econo
my, Materis Medica, ll(drur. Xutaral History, Zoology, Microscopy, e
teoralogy, Terreatrial Fliysica, Geography. Geology, Minera Yo SN0
The whole tustrated by over Tiwo Thowsand Six Humdred £

Technolog. , Pis-

logy, Ast romony,

The wide scope of thils splondid work, 1t surprising vario "'Ui‘urln"..
wenlth of 11§ustratlon, randor it the most valiutle :,,,,(,",,',:,l','.‘"'.':,"::""}"~ Ita
Mteratare extant, while in price Jtis prolmbly the most economica ntine

TUS BOTENTIFIO AMERIOAN BUPFLEMENT for M6, complote, s ‘ll) pllod
stitehed 1o paper, st the low prico of 85, Ktrongly bound, both: ‘"l“l:l"  1a
one Look, #6650, Bound In two separate hooks, €4 ench, or 8 for 1) i fa
Sold at the lending Bookstores and News Oftioes, snd by 19 iwo,
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. 37 Park Row, New York.
.0, We mpr') the FOIENTIFIO AMERICAN and SurrLesess for 1877
subsoribers, at the cotbined rate of 81 for the two Dapers. we neaar L0
tage A“‘L Ts00 Who has alresdy subscribed to 'Y.r' SO1 RN ”p'nyltng e
CA¥ for 177 roay obtain either the NUFFLEMENT for 1856 compiete "
871, s preferred, by remitting to ws the Aifference h-:-r;'r“ll‘."'d' =
p= ount alresdv paid un bis WSbecription for the SOIENTIFTC \"ll;f‘.lni oy
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Scientific American.

PUBLISHERS' CARD,

Some twenty thousand of the subscribers to the SCIEN-
TIFIC AMERICAN and BCIENTIFIC AMERICAN SUPPLEMENT
will find, printed on the wrappers which envelope this
week's papors, the information that their subscriptions ex-
pire with this number, coupled with a request that the
same may be renewed for the coming year. Those desiring
the weekly visits of our papers to continue without inter-
ruption will therefore serve themselves by remitting as
soon as possible, At the same time they will, in so doing,
greatly favor the publishers, as the Iatter are thus enabled
to form proper estimates as to the magnitude of the edition
which it will be necessary to print at the commencement of
the year, The rates of subscription to either journal or to
both combined remain as herotofore,

The success of the SCIENTIFIC AMERICAN SUPPLEMENT
has proved so genuine, and its circulation risen so greatly
beyond our anticipations, that we shall continue its publi-
cation and use our best endeavors to increase its value.

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

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

Persons residing below 50th street, in this ecity, and in
any part of Brooklyn, can receive the SCIERNTIFIC AMERICAN
or the SCIENTIFIO AMERICAN SBUPFLEMENT by carrier or by
mail, as they may prefer, by sending their nnmes to the office
of publication. Persons residing above 50th street are sup-
plied from this office by mail only. The price of the Screx-
TIFIC AMERICAN by mail will be the same as heretofore
$3.20 per annum; or, if delivered flat and unfolded by spe-
cial carrier, £3.50. The SCIENTIFIC AMERICAN SUPPLE-
MENT will be delivered by carrier or by mail, as desired.
Price 5 a year.

City subseribers ordering both papers will have them
served at $7 per annum, payable in advance. Either paper
may be had at any of the news stores in this city or Brook-
lyn, and of periodical dealers throughout the country.

THE ARTIST VS, THE ARTISAN.

An amusing objection was raised the other day by a lite-
rary paper,against Dr. Richardson’s proposed City of Health
The sanitary promise of Hygeia was not questioned, nor the
desirability of easier and healthior ways of living; yet
the utter failure of every attempt to realize such a scheme
was confidently predicted, on the ground that everything
about such a residence would be 0 new and matter of fact,
so utilitarian and unartistic, that nobody could be persuaded
to Jive in it. Certainly no one of culture or refinerent
would be able to endure its brand new sanitary and labor-
eaving devices, or the absence of all those time-honored
customs and domestic surroundings which make the aver-
sge old mansion atonce so picturesque and so hazardous to
health.

No doubt the critic spoke from honest conviction. Much
dwelling upon objects and opinions conventionally regarded
a8 artistio has brought him and others like him to a frame
of mind in which ugliness, if only ancient enough and
sanciified by artistic associations, is positively cherished,
Even squalor and wretchedness—in others—if picturesque,
is more to be admired than any commonplace trimness,
however wholesome. To winds of such artistic sensibility
a laborer well fed and comfortably clad has no attractions ;
the same man picturesquely gaunt and ragged is an object
to look upon with rapture, to draw, or to paint. So a clus.
ter of shanties, perched on the rocks of Mackerelyille or
huddled in one of its muddy hollows, and swarming with
ragged and half-famished childron and goats, is infinitely
more pleasing to the artistio eye than the finest row of gar:
den fronted model cottages over occupled by a thrifty and
comfortable community of New Englaud operatives, It Is
one of the traditions of art to admire such things, and in
admiring thom artists and art critics are simply true to thelr
calliog and professional training.

But wheore there is one who can legitimately look at life
from that point of view, there are scores who pretend to do
80 bocause they think it essential to high breeding, culturs,
and all that sort of thing, Tho artist delights in old things
olther from thelr intringic benuty or beosuse from their age
thoy have ncquired artistic nssociations ; therefore those
who ape the artist think they too must declare * the old Is
bettor,” and deplore the tendancy of the age to depart from
the ways of the fathers, Who ever saw u sewlng machine
in & Dutch intertor by one of the old masters? or a station.
ary washtub? or any other of the modern utilitarian des
vices for the kitchen? How then can such things consist
with true artistie feeling ¥ Away with them !
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A pretty illustration of this sentimental reaction against
modern improvements, and the eagerness with which It i«
caught up by cortain would-be wsthetic people, appears in—
and in the circulation of an extract from—one of Clarencs
Cook's clever papers on furniture in Seribner's, just now
going the rounds of the newspapers. We would be the last
to depro ‘iate the service which Mr. Cook is doing in these
papers by directing the attention of furniture makers and
buyers to simpler and at the same time more sensible and
lﬂ'll(lc styles of house furnishing and adornment than for-
merly pn:vnilv-d, or to question the sincerity of bis affection
for the antique. Finding his models of excellence chiefly
in old.-time works of art, he has naturally come to look upon
antiquity as almost in itselfl a certificate of merit. Sowhen
he finds in classic art representations of an abandoned ar.
rangement for hand washing, he straightway falls in love
with it and ndvoeates its rendoption.

The illusteation he gives, from a woodcut by Albert
Ditrer—a trough attached to the wall and supplied with wa-
ter from a metallic or earthen globe suspended above by a
rod and chain, with an old style roller towel hanging beside
jt—is certainly ugly enough to delight any artist; but it
does not strike us os at all a contrivance calculated to sup.
plant anything now in use excopt it be the tin wash basin on
a stool, still to be secn in some back country kitchens. Mr.
Cook thinks such an exposed cistern ever so much more con.
venient and pretty than the secluded marble basin in com.
mon use in our cities: but then Mr. Cook professes ‘' such »
dislike, to the whole of what are called in housekeeping
‘modern improvements,’” that his preference may be easily
accounted for.

“ [ am well aware,” he goes on to say in justification of
this fancy, *‘ that there is a sufficient reason for our Ameri.
can wholesale adoption of mechanical contrivances in the
miserably inefficient character of our servants. In nine
cases out of ten we use gas, farnaces, and plumbing, in-
stead of lamps or candles, open fires, and movable washing
apparntus, because it saves immensely in the iasbor and ex.
pense necessary to carry on & honsehold. But now-a-days,
when better servants are to be had, and ‘service’ is getting
to be more and more a profession, we may ressonably plead
for n more domestic and less hotel and steamboat way of
living, knowing that in doing so we are pleading also for
healthier ways of living, and not merely for picturesque-
ness.”

Trueenough: wedo need hesithier and more domestic
ways of living ; but it seems to us that we are not so likely
to get them by increasing the number of our *‘domestics,”
or by a reaction against labor-saving contrivances, as by the
increase and perfection of such household conveniences.
The increasing intelligence of servants, so far from doing
away with the need of mechanical helps, reslly adds im
mensely to their practicability and usefulness. As overy
housekeeper knows, the chief objections to most ** modern
convenicnces” have arisen from the ignorance and stupidity
of servants with a genius for converting labor-saving and
sanitary inventions into trouble breeders and traps for dis-
ease. What seems to be reslly wanted, therefore, is not
fewer improvements, but more and better ones—devices so
well contrived that stupid servants cannot easily mske them
g0 wrong: or better still, so automatic in their action that
the mediation of human intelligence or stupidity, in their
sphere of action, is unnecessary.

A trusty servant tocall one in the morning, one not likely
to forget or mistake the hour, is undoubtedly a great conve-
nience. But after all, the best of servants may oversleep, or
in athousand ways fail to do one's bidding as surely as a
clock, which costs less, takes up less room, never intrades
upon one’s privacy, and never forgzets to perform its allotted
task. So in every department of household service, there is
much to do which mechanism can do more cheaply and sat-
isfactorily than muscle, and ultimately mechanism will get
the work to do. And we have no fear that in course of time
the artistic mind will become reconciled to the new order of
things, The most venerable of our domestic surroundings
was once an innovation, and the most modern of modern im
provements will acquire with age the associations which ar-
tists delight in. Buat whether they hold their own or are
supplanted by something newer will depend, not on the
plaudits or protests of sentimentalists, but on the inventive
skill of those who seek for something better.

———————tr—
TRANSFUSION OF BLOOD-

About half ® century ago, n great discovery was heralded
in medieal solence, nnmely, the transfusion of blood from
ono Individual to nnother, by which process, it was claimed,
theslek and weak wore at once to be made well and strong,
and even old people rejuvenated, by the tranafer of youth.
ful blood into thelr veins and arterlos, At that time the
medical papers reported the most astounding results and
prophecies of still more astounding realizations, which
were, however, soon proved futile; and the excitement
gradunlly died away, and before long the whole subject
wan almont forgotten, But it was too important to be neg-
leoted by the medical profession, and it has been revived in
Europe, notably in France and England. Recently at s
olinle in one of the Manchester (England) hospitals, the at
tonding surgeon came to the bed of & young patient who
hind Jost 8o much blood by the amputation of a limb that he
became moribund, his death belng momentarily expected,
The surgeon told his class that this was one of the rare
cases in which the life of an individual could be saved by
transfusion of blood, and at once a noble medical student
offered hitself for the experiment, and allowed over six-
teen ounces of his blood to be transfused into the veins of

the dying patient. The result was perfectly satisfactory;
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the “R::df;:ﬁ::.d. in two hours afterwards he recognized
m ey 500n on the way to recovery. This in-
cident, being published in the noewspapors, has given ocea
dpt_l 1o the renewal of the discussion among semi monua;
gll'ﬂld medical editors; and, as in the beginning of this
century, when the subject was first agitated, all kindy of
absurd ideas are being promulgated,such as that the old can
be made young again by the influence of the transfused
blood : the weak can be made strong, the sick healthy : and
even bad-tempered peaple can be mado lamb.like by trans-
fusion of sheep's blood, and cowards courageous by the in-
fusion of the blood of a dozen or 80 of gAme roosters, The
conditions in overy case are the draining of as much de-
fective blood as is to be replaced by the more perfeat mate-
rial. Of course such ideas are morely Idle notions, and in
no case can transfusion of blood do any good, except when
& temporary relief is needed ata critieal moment,

It should be remembered that old blood is always being

onsumed, and now blood is continually being manufactured
in the system, from the chyle lato which the food eaten is
firat transformed. In thisstrange manufacturing process,
the whole digestive apparatus, with the mesentery and liver,
spleen and lungs,continually takes part; and if these organs
sct inefficiently, the blood is defective, and transfusion can
only offect & temporary correction, because, as soon as the
transfused blood has been consumed by the continual wants
of the system, it is again replaced by blood identical to that
msnufactured by the defective organs which produced the
original defective flaid,

Blood is a constantly and absolutely necessary fluld in the
economy of any animal with a circulation; but this does
not mean that it has a constantly unchanged nature. On
the contrary, it is the universal material which is to farnish
to every organ all the materials needed to replacethe con-
tinual was:e, of muscalar tissne or fleshy fiber to the
muscles, nervous matter to the brain and nerves, phosphate
of lime to the bones, etc. Blood is therefore continually
in the torrent of its circulation to the most remote parts of
the body, being deprived of the most important constitu-
ents which it carries; and without an equally continual
supply of these constituents, it is soon unfit for further use
in repairing the bodily waste. It is thus seen that the
cause of poor or diseased blood is not to be looked for in
the blood per #¢, bat in the organs of whish the function is
blood making ; and if these are defective, no transfusion can
possibly be more than a transient benefit, and the attention
of the rational physician should be directed to the defec-
tive organs in question and not to their result.

THE PREVENTION OF FIRES IN THEATERS,

The recent burning of a theater in Brooklyn, N. Y., was
attended with a loss of life under circumstances which ren-
der the disaster one of the most horrible ever known. While
the last act of the play under representation was in pro-
gress, a border—as the hanging piece of scenery used to re
present sky, etc., is technically termed—was blown by &
chance draft into a gas light, The men stationed in the vi-
cinity saw the accident and quickly cut the burning portion
away. They forgot, however, that over the stage below a
canopy had been extended to represent the roof of a house,
and therefore,instead of falling on the stage, where its burn-
ing would probably have done no harm, the ignited frag-
ment fell on this light wooden and canvas framework, and
in an instant set it ina blaze, The flames at once extended
to the adjacent scenery ; und before the audience had fairly
become aware of the danger, the fire covered the whole
stage,

There were at the time about 1,000 persons in the build.
ing, 400 of whom were in the highest gallery. Those who
had sents on the lower floors,despite the terrible panic which
arose, managed to gain the entrances; but the unfortunate
persons above, crazed by fear, blocked the narrow passagos,
filled the stairways, and then the latter gave way under the
weight. The entire crowd was procipitated down into the
lobby, snd through the burning timbers into the cellar,
Meanwhile the fire raged furiously, and in a very short time
the walls fell, leaving the theater in a henp of ruins, Al
though the fire department was promptly on hand, and dozens
of persons were fighting the conflagration, no one discovered
the frightful loss of life until the following morning, whon
access to the interior became possible. Then bodies were
exhamed in literal masses, packed together tier upon tier
like cord wood. Over three hundred, as we write, have
boon removed, and it is belleved that, when all the rubblsh
cnn be cloared away, but few of the four hundred who filled
the gallery will be found to have oucaped,

The reasons thas made this disaster possible are threofold;
First, insufficlent means of egress from the uppoer gallery ;
socond, absence, it is alleged, of firo.oxtingulshing appara
tus behind the scenes; and third, negloct to render the high-
ly intlammable canvas, ete., firoproof.

It appoars that for all ordinary purposes the stalrways
londing from the gallery were ample, But, ay must be the

onse with ull such means of exit under like ciroumstances,
they were quickly blocked by s frantic and  stroggliog
crowd, It is soarcely possible to suggest any mode of acovan
to lofty galleries which is not open to the same objection,

The npparent remedy is to abolish high galleries altogether,
and to allow but a single tier sbove the ground floor, While
high galleries are in existence, however, it Is clear that
speclal fire escapes should be provided.

Rogarding the second reason, nothing but the grossest
negligence can sutlice for its explanation, From all ae-
sounts o jub from u fire extinguishor, had ono beon handy,
would have put out the inclplent blaze, It seems to us that
theaters would find o groat safeguard In the system of per
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forated pipe fire extinguishers which we desoribed some years
ngo. They consist simply in a series of pipes which may run
parallel with the gas tubes, occupying bat little space and
being entirely out of the way. When tho water is turned on,
it escapes everywhere from the perforations made along the
length of the pipes, and drenches the vicinity thoroughly.
By this means, aided by some large tanks of water suitably
disposed in the roof, a stage and all its appurtenances might
rapidly be flooded.

Lastly, and with reference to the third reason, managers
will find that they will consult their best interests if they
adopt, or at least test, some of the suggestions which
inventors have sdvanced for vrotection against fire, Can-
vas soaked in s solution of tungstate of soda will not
burn even if held in a gaslight. We have saturated thin
gauze with asolution of this salt and failed to make the fab-
ric blaze. This wash might probably be applied to scenery
with no more difficulty than the sizing with which every
artist covers his canvas before painting thereon in distemper
colors. A strong wash of alam might likewise prevent
sudden ignition. For permanent hangings, such as are used
about prosceniums, there is no reason why a canvas with
which asbestos is interwoven should not be used. Asbestos
ground fine and mixed with paint gives body to the pigment,
and, while not wholly fireproofing the material to which it is
applied, might prevent ignition by a chance spark. It wounld
probably be difficult to make canvas covered with a wash of
silicate of soda (water glass) catch fire quickly. A wash of
green vitriol and alum, applied hot, and covered with a
second coat of green vitriol and pipe clay, is said to render
light wooden framework fireproof; or instead of wooden
frames, light iron frames might be made, which would take
up less space, and would be of course upinflammable, Lastly,
it is suggested that every theater should have a wire gauze
drop curtain large enough to comp'etely cut off the stage
and its appurtenances from the auditorinm, Such a cur-
tain promptly lowered might effectually check the pro-
gress of flames toward the audience. In some theaters in
this city, scenes are now painted on wire'gauze when in.
tended 10 be transparent. If plaster were used to fill up the
perforations, the gauze might be a valuable fireproof sub-
stance to replace canvas, for flats and other scenes attached
to frames.

It isa sad task to suggest means of prevention after such
terrible damage has been accomplished: all the more so
because such means might have been applied had ordinary
forethought been exercised. It remains for the pablic to
insist mpon such safeguards so strongly that another such
dreadful calamity will be effectually prevented. There is
scarcely a theater in this city that is provided with sufficient
means of egress from its gallery, and not one where just
such a fire as lately took place might not occur behind the
scenes.

Within the last ten years, nine theatres have beea de-
stroyed by fire in New York city alone. This puts the ave-
rage at about one a year. Meantime, in the other cities of
the country, twenty-eight theatres and concert halls were
burned. These fucts suggest how great are the risks which
these structures run, and the need there is of better protec-
tion against fire,

A S e
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REMARKABLE CLOCKS

We gave, on page 371 of this volume, a description of a
clock, which has the odd feature that it oscillates while the
pendulum is stationary. The novelty of this clock (the in-
vention of M, Guilmet) is in the form; the principle is old,
nnd clocks may be seen, suspended in shop windows, which
oscillate like penduloms, while the escape wheel works on
nn anchor on the top of apendulum rod, which, however,
in place of being movable, is fixed in the table under the
clock, making it stationary; while the escape wheel, by
the reaction of the pressure on its teeth upon the anchor,
moves to the right and left, and communicates this moye-
ment to the whole cloek. Usually the suspension rods of
these clocks are of such alength as to make the whole clock
a seconds pendulum ; and these rods are composed of bars
of steel and brass, to compensate properly for changes of
their length by tempoerature. In this case, these clocks are,
if well made, excellent time pleces ; and they are often used
by watchmakers as regulators.

Another remarkable kind of clock which recently has
been imported, and put on exposition In New York city,
consists of o glass disk with the figures of the hours on it
and hour and minute hands loosely slipped on s pivot in the
contor, The hands can be taken off, and no works whatever
ure vigible, nor can any connection of the hands with any-
thing be seen, notwithstanding that the hands poiot al-
ways to the right hour und minute; and oven when turned
round or even whirled by hand they will, after some revolu-
tlons and oscillations, come back to the right place, They
nre woll called mysterious clocks, and spectators are assured
that they nre not moved by electricity, This is true; and
tho whole secret is In the counterpolse of the hands, each
of which has o heavy arrow point at the long end, and at
tho short end s hollow round box, In this box are the
works of n watch, which are 80 placed as to leave an annu-
lnr space botween them and the ciroumference of the box;
and in this space is & counterpoise which is connected with
the works so as to revolye onee in 12 hours for the hour
hand, and once in an hour for the minute hand ; the revolu-
tion of the counterpolse inside the box shifts the center of
gravity of the hand, so us to give the hand, successively,
the necossary direotlon, Thus, when the counterpoise is
the furthest from the axis, it briogs the center of gravity
opposite the arrow point, and the hand will point upward to

12 ; when, on tho contrary, the counterpolse is between the
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nxis and the arrow point, the conter of gravity will be there,
and the arrow will point downward, to 6. In the intermedi-
ate sidewnrd position of this revolving counterpoise, the
conter of gravity of the whole will be displaced sideways,
and the hand point at 8, 0, 10, or 2, 3, 4, according to the
shifting.

This clock was patented In this country on September 1,
1874, by Henry Robert, & clockmaker of Paris, France, Late-
Iy Mr. Robert has considerably improved on the plan, es-
pecially by using very light and very heavy metals in com-
bination, so as to have s suficient contrast in weight for
obtaining the right effect. The hidden counterpoise, mov-
ing in the hollow box, is of platinum, so as to take up as
little room as possible, and the hand with its arrow point is
of aluminum, the lightest known metal

THE CREMATION OF BARON DE PALM.

It is not exactly clear what the gentlemen who invited &
number of physicians and scientific men to visit an out.of-
the way little Pennsylvania town, and there to witness the
burning of an embalmed corpse, expected to prove by the
operation. The d i, an tric person named Baron
de Palm expressed, before dying, s desire to be cremated.
His equally eccentric executors felt moraliy bound to accede
to his wishes; but instead of quietly and decorously burning
the body, say in any gas retort or puddling furnace, they
used a special apparatus constructed in the village afore-
said, after lavishly advertising the show and themselves for
several weeks in advance. In the presence of a crowd, num-
bering very few scientisis but very many newspaper repor-
ters and morbid sight-seers, the withered corps was placed
in an iron basket, shoved into a retort heated to 2,300°, and
in three hours it was reduced to ashes. Cost, ten dollars.

We venture to think that most people, even before this
experiment took place, knew that & human body can be in-
cinerated at the above high temperature in a brief space of
time: and that it is no difficult matter to lead away evolved
gases. Hence we fail to see wherein the much vaunted sci-
entific interest of these erematory proceedings existed. o
far as their effect upon the public mind is concerned, the
sentiment left after the perusal of the published details of
the burniog and of the scenes attending it will savorstrongiy

of disgust.
S st

WHO DISCOVERED THE CIRCULATION OF THE BLOOD!

Strictly speaking, it was not one brilliant stroke of genius
or good fortune, but a long series of investigations by dif-
ferent hands, which resulted in a true understanding of the
circulation of the blood. And as with most epoch-making
achievements in Science, s0 with this: while no one experi-
menter or thinker can certainly be credited with the first
clear perception of the mew truth, fame has given, and
perhaps justly, the laurels tothe man who was able to com
pel its acceptance by an unwilling world.

For two centuries that credit has been given to Harvey,
for his masterly demonstration of the mechanism of the
veins and arteries, and his not less masterly advocacy of the
new doctrine. It is not as clear, however, that he was ab-
solutely the first to detect and describe the true office and
character of the circulatory system. Itis certain that the
nature of the pulmonary circulation was understood and
taught by Italian and other physicians before Harvey's
studies began; and more than a hundred years ago Moreri
claimed that the honor of discovering and demonstrating, by
experitnent and reasoning, the nature of the greater or sys-
temic circulation was really due to the Italian physician
and naturalist Andrea Cwmsalpin, commonly called Cesal-
pinus, who published his ‘“ Exercitatio Anatomica de Cordis
ot Sanguinis Motuo,”in 1628,

Lately Professor Ceradini, of Genoas, has renewed the
claim so0 successfully that & monument has been erected to
his countryman’s honor in Rome, and a tablet recording the
discovery is to be fixed to the portals of the University of
Pisa, where Cesalpinus taught before he removed to the
neighborhood of the Vatican, as physician to Pope Clement
VIIL There isno proof, however,that Harvey knew anything
about the work of his predecessor and rival, whose book
does not appear to have received much attention even at
home. And thersis no question of the fact that the doo

trine was first publicly discuesed and combated as Harvey's,
in Europe as well as in England. Within a century of the
death of Harvey, it must be remembered, the father of mo.
dern physiology, Haller, revived the whole controversy, and
gave a vordict in favor of the English physician. Halding
that the true discoverer of any truth is he who draws it
from ity sources *‘at his own risk and by his own medita.

tions, and establishes it by arguments so foreible that they
convince those who are longing for the truth,” Haller de.
cided that ““not to Cesalpinus, on nccount of & few utter.

ances of obscure meaning, but to Harvey, the Iaborfous au-

thor of numerous experiments and the expounder of all the
arguments which, in his time, could be advanced, beloogs
the immortal glory of the discovery of the circulation of the

blood.” As Haller was not a countryman of either elaim.

unt, there is no reason to supposs his declslon other than

impartinl : and whatever Itallan pride may lead to, it s al.

together likely that the rest of the world will continue in

the belief, so long entertained, that Harvey's fame was falr-

ly won,
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IMPROVED SOLAR PHOTOGRAFHIC APPARATUS.

In our recent articles on the supposed planet Vulean, we
noted the suggestion, made by the colebrated phynical astro.
nomer, M. Jangson, that at certain observatories s continu-
ous photographio rocord of the sun’s face should be kept,
o that if by any possibility Vulean should mako n transit,
the fact would be indelibly stamped on the record, For this
purpose, the revolving photographlo apparatus, formerly
used during the transit of Venus, was proposed. This ma-
chine works automatically, and goes on taking dry plate
photographs until it runs down.

The apparatus is reprosented in
use in Fig. 1, and its detailed parts
are shown in Figs, 2, 8§, and 4. It
is fixed at the oxtremity of a long
wooden telescope which serves as
a dark chamber. The tolescope is
mounted on & heliostat, which Is
moved by clockwork 8o as to fol-
low the sun.

The construction is as follows:
On a common axis are mounted :
1st. A copper disk, O, Figs. 2 and
4, fixed on a whee! engaging with
the pinion of a clockwork train,
M. 24. A large wheel, R, carry-
ing & plate of silvered copper, P,
which receives the images. Onthe
disk, C, aremade twelve openings,
F, Figs. 2 and 4, equally spaced.
This disk makes its complete revo
lution in 18 seconds, while the
wheel carrying the Daguerrean
plate turns with one fourth the ve-
locity—that is, once in 72 seconds.

In any photographic operation
there sre three processes: The
opening of the light aperture, the

posing, and the closing of the aper-
tare. The disk, C, is the obtura-
tor, which opens and closes the

Scientific Dmevican.
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the whole prismoidal system, that the greater the speed, the
less the liability to oscillate, a principle clearly demonstra-
ted by the gyroscope and velocipede. To those making theis
first trip on the new railroad, the ease and comfort of this
mode of traveling suggested itself most strikingly. The
train was run out to the end of the completed line, where

forty five men were found continuing the building of the
prism onward. The construction of the road has cost, for
the prosont three miles and a half, including the cost of the
road bed over the marsh, about $4,600 & mile, one half of

the cost of the narrow gage rallroad, the most oconomioal of

sperture, while the plate, P, comes
in place to receive the image. The
three operations are accomplished
in one second and a half,

The plate wheel, R, is governed by a Maltese cross wheel,
which allows it to move over & certain part of its revolu-
tion, and then permits it to stop for a brief period. This
stoppage occars just as one of the openings, F, in the disk,
C, comes in focus of the dark chamber. The other details
of the instrument are as follows: O is a square for mount-
ing the clock movement; F is the passage of the luminous
ray and focus of the telescope; M, Fig. 2, is the connection
of the clockwork wheels with those carrying the photogra-
phic plates and obturator; T and D are drums and plates
for closing the photographic chamber exactly, and L is the
tube of the telescope.

A Single Track Rallroad.

The San Francisco Ezaminer of November 25 says: ‘‘ Yes-
terday the steamer Sonoma conveyed to Norfolk, on Sonoms
Creek, s number of our prominent citizens, who assembled
to witness the opening of the Prismoidal Railroad. The road
commences at Norfolk, on Sonoma Creek, and extends three

and a half miles towards Sonoma,
The steamer arrived in good season
at Norfolk, on Sonoma Creek, the
terminus of the Sonoma Valley
Prismoidal Railroad, where the
party landed, and at once proceed-
ed to inspect the line and the works
generally. The Prismoidal Rail-
road is laid upon a prism of wood
built of beveled boards, forming a
continuous prism 27 inches wide at
the base and 156 inches high, with
the single rail laid on the top. The
car which travels on the line is
supported by two wheels, one at
the front and one at the rear. with
independent revolving flanges. On
arrival, the first thing to be done
was to test the road, and in a few
minuotes platform cars, with a pris-
moidal rallway locomotive between
them, were ot the stations. The
locomotive is the first of its kind
constructed in this State, and was
built under the superintendence of
George W. Fogg, of the Pacific
Iron Works. The party took their
places on sests which were rangeq on ench side of the cars,
the passengers belng face to face, )¢ firgt impression sug-

gested wes that which ordinarily )15 the bosom of the no
vice who makes his maiden efort 1o ride the uncertain bi

cycle. A certain assurance that the whole thing would top-
ple over at the first movement was the general belief of the
uninitiated, But the engineer gounded his whinstle, the pas-
sengers gave their tremulous cheers, and the train moved off
smoothly, and soon the pace was conslderably nugmented.
Wonderful to relate, the oscillation was scarcoly perceptible,
and the locomotive and cars rode the single rall as firmly as
the trains on the broadest of English solidly u:mmlrm’:tml
brosd gages. The faster the train proceeded, the smaller in
number and extent became the Iatornl oscillations, beautl
fully and practically exemplifying the groat principles of

- | mand fancy prices—all butter cows, ete

waler, 89 1bs of causticsoda of 60° to 70° Baumé, snd then

adding 22 1bs. of white resin or colophone, boiled for haif
an hour. This must be done in An ename led metal or wood
on essol. The rest of the process Is as usual, the wool be
Ing r rsed in water after cleansing, The quantities giv en
above are about sufficient for 2 tuns of wool, but this ds

ponds upon the quality of the Iatter
— el A
Musicnl Sand,

On page 154 of our curront volame, we should have said
that the microscopic examination of the sand was made by
Professor Blake, and not Mr, Frink,
s stated
tion to us, Mr, Frink says

In & recont communica-
“1 do
not coincide with him (Professor
Blakeo) a8 to the cause of the sound,
Thore are two ways in which the
sound could be produced, which
suggest themuolves to me: 1. From
the peculiar forms of the cavities
in these coral sands, each and eve.
ry cavity is sonorous like a hall,
and multiplication of these unnum-
bered millions of voices produces
the imitation of the rumbling of
digtant thunder., Or, 2, that the
passnge of air through the cavities
cnuses the walls to vibrate like the
reeds in musical instruments,” Mr,
Frink brought with him from the
banks in Ransi, Sandwich Islands,
two closely pac ed bags of the sand,
each bag contakniog 90 Ibs. In Sen
Francisco, the isand was apparently
as sonorous as when taken from its
native banks; but after a railroad
transit of two thousand miles, to
Illinois or Iowa, it seems to have
wholly lost this property. This is
very probably due to the dampness
of the elements. Mr. Frink con-

I  :
|

the two rail system. The road was commenced on the 16th
of August last by the building of the road bed.

A New Rural Swindle.

The * granger” is now the object of a new swindling
dodge, which deserves the palm for ingenuity. A substan.
tial looking person, perhaps with a companion ortwo, drives
up to the door and announces himself as a large butter deal-
er or agent of some large concern. He inspects the gran-
ger's dairy and stock of butter critically, and finally enters
into a contract to buy all the butter the farm can produce at
some exorbitant figure, say fifty cents a pound. The reason
he gives is that butter is on the rise, supply is limited, de-
mand never 8o heavy, he is willing to pay to insure & good
stock, etc., ete. Then he departs, and the granger revels in
dreawms of affluence.

In about n week, along comes a herd of milch cows on
their way to some other village. They stop to rest near the
granger's house. He is especially interested in cows just at
present, is of course anxious to add to his dairy facilities,

Fig. 3.

JANSSEN'S SOLAR|{PHOTOGRAPHIC BAPPARATUS,

and #0 he talks about purchasing to the drover. The latter
don't want to sell—these animals are choice stock—can com-
Granger bids high

- | =higher, and finally, as & great favor, is permitted to buy

# fow animals at an exorbitant figure. Then the herd moves
on, After a while the granger discovers that he has pur-
chiged gome very indifferent beasts, He also learns that
soveral of his neighbors have done likewise, under 1ike mo-

tves.  But neither he nor his neighbors ever hear of the
butter dealer again.
Cleansing Wool,
M. C. Hammelrath announces that he has succeeded In
muking the following improvement in the process of wool.
cleaning, which consists in dissolving in 66 gallons of hot

PHOTOGRAPHIC APPARATUS.—Fig. 1.

tinues: “* As to the origin of the
4and, none of it is sonorous except
the coral, and thatis from a pecu-
liar species. On the island of Nihau, twenty miles from
Ranai, there is a similar bank. There is one bank near Ka-
lou, on the island of Ranai, that is partially sonorous, but
the sand is mixed with so much other coral that the sound
is very weak. This bank is more than thirty miles from the
others, but on the same island.”

Mr. Frink kindly offers to supply any one, wishing to in
vestigate the subject, with a suitable quantity of the sand.
On the Pacific coast, as has been stated, if a pint bottle, half
filled with the sand, or shaken rapidly up and down, so as
to drive the contents quickly from one end to the other of
the vessel, a distinct musical sound could be heard; but after
transportation to the inland States, the sand failed to re
gpond when similarly treated. Having received a portion o
this sand, we subjected it to the following treatment: When
shaken in a bottle, as described, we could not detect any
marked difference between the noise produced by it and that
of ordinary ocean sand, of the same sized grains, under the
same conditions. Both kinds of sand were then dried inan
evaporating dish at & texperature of 100° C. (212° Falh.), and
Fig. 1 allowed to cool in desiceators over

sulphuric acid. When the expe-

T riment was repeated with the dry

- sand, we had no difficulty in re-
cognizing the_ coral sand by the
peculiar sound produced. A large
bottle, with a long body and nar-
row neck, was employed, the open
mouth being connected, by means
of a piece of flexible rubber tu-
bing, with a small funnel, which
was placed to the ear when the
bottle was shaken, The same ex-
periment was tried with a wooden
vessel in place of the bottle. The
sound is without doubt produced,
at least in part, by the reverbera
tions from the walls of the little
caverns and the vibrations pro-
duced in the air itself, as in an or-
gan pipe. The accumulation of
all these little echoes and pipings
would, we think, in the aggre-
gate, nmply suffice to produce the
subdued roar, the statements of
ke "whlch. we are assured, have not

=" ““Noon exaggerated.

The grains of the coral sand are somewhat larger than or-
dinary sea sand, their average dimensions being about one
millimeter (0:089 inch), They consist principally of carbonate
of lime, and of course dissolve almost completely in dilute
nelds,  The little pebbles and variously colored shells form
vory Interesting objects under a low power microscope.
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(OAL TAR A PRESERVATIVE 0¥ Woon.—Wae often notice
that coal tar is named as a preservative of wood, and the
comment is correct if those who advise would add that, in
using, it must have the acld in it destroyed by mingling
frosh quicklime with it, Hulf a bushel of lime, freshly dis
solved and mingled with a barrel of tar, has kept posts, sa
turated with it and planted in clay ground, perfect over 20
years.—F. R. E., in the Cultivator and Country Gentloman
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ENGLISH CHEESE--IT8 MANUFACTURE,

Probably the best as well as the most famous English
cheoso is Cheddar, the excellence and swoetness of which de.
ponds a8 much upon the managoment of the processes of
manufacture as upon tho quality of the material used, Tt
is made principally in Somorsetshire, and is produced in the
following manner: Tho evening's milk is placed in cooling
vats 80 that it will be brought to a tomperature of about 60°
by the following morning, when the morning's milk iy add-
od, and the temperature raised to aboat 80°. The large vat
which contains the milk is gently heated in the water bath;
and when the milk reachos the last mentioned temporature,
sufficlent rennet is added to cause congulation in about forty
minutes. Some whey is added to hasten the development
of Inctic acid, and finally, when the curd has become suffl
clently firm, it is out with curd knives, It then contracts ra-

pidly, expressing the whey; and in about twenty minutes it
becomes quite firm, when It is '

Scientific American,

Dalry Company's stall, during the few days the show con-
tinued open, from the milk of the cows exhibited,
- e
Neodlo Making.

T'he Journalof the Society of Arts, London, gives the fol:
lowing nccount of the processes which every nesdlo has to
go through in its process of manufacture:

Redditch, in Worcestershire, Eogland, and Alx.In-Cha-
pelle, in Germany, it states, may be regarded as the seats of
the veedle trade of the whole world, comparatively few nee-
dles being made elsewhero; English needles are, however,
more in request than those of any other country. As the
needles undergo s considerable number of processes, from
the rough steel wire to the highly polished hand instrament,
which is not yet superseded by its machine competitor, per-
baps some account of their manufacture may be found not

uninteresting.
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to rotate against the stone between the fingers and thumb of
the operator; and the subtle dust from the stone and the
noedlos wan inhaled with the breath, and found its way into
the lungs, cauning the malady known as grinders’ asthma, to
which all grinders succumbed at an early age. All thix is
now changed, however, The needles are mnde to rotate he-
tween two india rubber bands traveling over the concave face
of the grindstone, of special quality, obtained from Frank-
fort: and the fine dust is carried off through a channel un-
der the grinder's seat, by an exhisusting fan, which does da-
ty for all the stones.

The middle portions of the wires, now pointed at both
ends, are next brought under a falling die, worked by the
foot, which stamps the gutter for the eye, roughs out the
heads, and marks the position of the eyes. The flattened
portion has become hardened by the blow, and this bardness
Las to be removed in the annealing oven. The holes for

the eyesare then punched out

broken into small pleces by a
wire shovel breaker, and the 2
tomperature raised to 08°,
The whey is now drawn off, |
and the card left for about
twenty minutes longer, when
it becomes a coherent, partial-
1y solid mass,

When firm enough, it is re-
moved, broken into thin flakes, 34 ™
and spread outto cool. After | o
the lapse of another twenty
minutes, it is turned over and
left until it attains a peculiar
mellow and flaky condition,
well known to the experienced
cheese maker. By this time
the temperature has been re-
duced to about 70°. Thecurd
is now put into s hoop and
pressed gently for about fif.
teen minutes to drive out the
whey, by which a too rapid
fermentation is prevented. It
is then takem out, cut into
small bits by a curd mill, and
then salted with 1 1b. of salt
to 56 1bs. of curd.

The curd is now again
placed in the hoops and kept
under process for from 20 to
24 hours. It is then removed
and the sharp edges pared off,
after which it is turned, ban-
daged, and put in the press
sgain for a day or two longer.
The temperature at which it
goes to press is & matter of
great importance, because, if
too high, fermentation with
evolution of gas is liable to
take place and make the
cheese porous. Cheddar goes
to press at about 65°, While
in the curing room, which is
kept at 70°, the cheese is
rubbed with melted butter and
turned over daily.

Cheese is usually classified
into cream, whole milk, skim
milk, and sour milk cheese.
To the first class belong Stil.
ton,cream Cheddar, and Coth-
orstone, Whole milk cheoses
are Cheddar such as above de-
seribed, Cheshire, best Glou.
cester and Wiltshire, Some
Gloucester and Wiltshire
cheeses are made of skim
milk. Bour milk cheese is
principally Dutch,

A great cheese fair was re-
contly held in London, En.
gland, and of this we give se
veral Illustrations, for which
wo are indebted o the London
Tlustrated Nows A large
cheese vat s represonted, ca
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by a pair of small punches in
s hand screw press; these
punches require careful work-
manship, both in making and

adjusting, and employ special
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operatives, who work with

—

magnifying glasses like those
of watchmakers. A number

149 of the pairs of needles, still
- united, are then threaded or
spotted, as the term is, on a
pair of fine wires; and the
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burr or fin, made in stamping
13
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=K | the heads, is then removed by
a file Afterthe lengths have
been divided, by bending the
wires backwards and forwards
between the two spits, the
rudely formed needles, now
for the first time separate,
have their heads rounded off
by filing, espécial care being
taken to avoid weakening the
eyes.

The needles are next heated
in small iron trays, and then
dropped separately into cold
oil, which makes them very
hard ; they are then tempered
by being heated on a hot plate,
or in a charcoal stove, until s
dark blue film forms over
them. These two operations
cause some amount of warp-
ing, to counteract which the
needles are straightened by
hand hammers on small sn-
vils, To ascertain if theyare
straight, the needles are rolled
by the finger on a smooth stesl
plate, and such as do not run
smoothly are again straight.
ened with the hammer,

The next operation is scour-
ing, to remove the black coat-
ing, and give the needle that
high polish which is necessa-
ry to enable it to pass readily
through the fabric. Formerly,
from seven to eight days were
occupled in the case of best
needles by this one process;
bat now the time is consider-
ably shortened, owing to im-
provements in the appliances,
The needlos are weighed out
into lots of from 400,000 to
500,000 each nccording to size,
and tied up with emery pow-
der, oll, and woft soap, in a
square plece of strong canvas,
and securely bound with cord,
thus forming rolls or bundles
about two feet long and three
inches in diameter. These
bundles are rolled backwards
and forwards in the scouring
machine under & heavily

|| AYLESBURY DAIRY C®

pable of holding 500 gallons of
milk, The men are engaged
in what is technically termed
cutting up the curd, an operation effected with a kind of
rake. The steam required for heating the milk and other
purposes connected with the manufacture was supplied by
one of Burford & Co.'s steam generators, Another {Hustra
tion shows the curd mill at work; after which we have what
is called the filling-ln of the vata: that is to say, of the
molds from which the cheese takes its particalar form. The
chsese presses, also whown in our engraving, are the same
that the Aylesbury Dalry Company use in thelr fuctory at
Swindon

In the cream and butter section of the Compuny's stall
throee fifty gallon creaming ting, of a specisl pattorn and onch
giviog a sklmming surface of twenty square feor, wers ex.-
hibited. Churos, too, were seen at work as represented in
the engraving, which also shows the system of making up
Upwards of 300 1bs. of this butter and
more than half & tun of cheose were made at the Aylesbury

the butter in pats

CHEESE AND BUTTER MAKING AT THE LONDON DAIRY SHOW.

The stee] wire, which must be of excellent quality, being
hand-drawn for best noodloa, s first cut into lengths capa
ble of making two poedles each. This operation is per
formed either in bundles, by means of hand shears, or four
at & time In self-acting machines, the shears of which are
worked by an eccentrio while the wire is fed up to them.
The two-length pieces of wire are then formed into bundles
from threo to five inches in diameter, according to the size
of the wire, and held together loosely by a pair of iron
rings, in which state thoy are sonealed in & furnace hented
by a wood firo, When sufflclently soft, the wires, still in
bundles, are rolled over one anothoer by tho aid of what is
tormed the smooth file, and thus made to straighten ench
other,

The next oporstion, that of polnting on grindstones, for-
morly involved groater loss of 1ife than any other industrial
The noedlos (twonty-five at & time) were made

ocoupation,

weighted alab  worked by
cranks driven by the engine.
This process is repeated from
soven to eight times, according to the quality of theneedles,
the needles being washed in scapsuds after each scouring.
The final polishiog s accomplished in the same manner, but
with patty powder, and the needles are then dried in ash
wood sawdast.

The noedles are now highly polished and well tempered,
but with the eyes not yot perfect. The heads areall
in the same direction by gradaally bringing them up to the
edge of & board, and letting the heavier heads fall over, so
that thoy may be taken up and turned the other way;.this
i done by means of a couple of metal plates, ss touching
the noadles by the hand would canse them to rust, For plek-
ing out defoctive noodles, whick must be done by hand, an
operative of the gentlor sex is chosen, whose hand is cold
and dry. Bofora the eyes are drilled, they are softened or
blued, by belng made to pass through & gas flane by means
of u revolving whoel, which picks them up by an lngenious
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arrangement. This seems to be the only process where any
inconvenience is felt by the operatives, who complain of
heoadache after remaining for any length of time in the room
where several of these gas flames are burning. The withdraw.
al of the fumes from the gas by a hood and exhausting fan,
1ike that used forthe grindstones, would obviate this incon.
venionce, The oyes of the drilled oyed needles are smoothed
by a fine countersunk drill of delioate workmanship, several
drills being driven by one pulley. The eyes are polished by
being again spitted on wires smeared with emery and oll,
and hung in a frame made to travel back wards and forwards
by the engine. As the wires are stretched in a direction ob.
liqgue to the line of motion, the needles are shaken about in
different directions so as to effectually round out the eye.
Both heads and points are finishied on small grindstones of
very fine toxture, & number of neodles being rolled togethor
between the finger and thumb, then polished in the sameo
manner on emery bafl rollers.

After passing through these multifarious operations the
neadles are at length quite finished, although some extra
qualities now have theireyes gilt by the electrotype process;
all that remains to be done is to put them up in packets, ge-
nerally containing n quarter of a hundred, ready for sale,
The better kinds are stuck through strips of cloth pasted
o the paper;but even with the commoner kinds an improved
wrapper has lately been devised, which enables one needle
10 be selected without the danger of all the rest falling out
of the packet.

Mow We Lived: 18611865,

The following, under the above hoading, in the Semdi.
Tropical—an excellent magazine, published at Jack=onville,
Fla., devoted to the industrial resources of Florida—oflers
gome striking exemplifications of the old saw: “‘ Necessity
js the mother of invention.” It shows besides that, in
point of ingenuity and fertility of resources, our Southern
countrymen are not s whit behind their Yankee brethren.
The period referred to is of course during the war, when
the blockade hatl cut off supplies, and business in the Con-
federacy was practically st a standstill :

As time wore on (says the writer) and scarcity became
absolute, people were forced to find substitates in the ar.
ticles produced here, for the then unobtainable things
formerly used. But, with ingenuity and experiment, they
succeeded so well that most were able to get along com.
fortably. For coffee, wheat, rye, barley, corn, sweet
potatoes, roasted snd ground, were substituted; for tea,
sassafras, sage and the leaves of the yupon were decocted.
The sshes of corncobs dissolved in water made a firstrate
soda or ‘‘sea fonm" for baking; peanuts were used for coffee
and pressed for aweet oil. The barks of trees and shrubs,
the roots of sarsaparilla, ginsing, and other medicinal plants
indigenous there furnished medicine. Nutgalls and pome-
granate skins made a good dye or ink; the china berries a
polish for leather; agricuitural implements, harness and
household furniture became of primitive make; wood plows,
rawhide harness, bear grass lines and ropes, corn husk or
moss collars, wooden pins for nails, cypress knees and
gourds for buckets and smaller vessels, and hide-seated chairs
were soon the generally used articles; rude spinning wheels
and looms were common and were to be seen in every
house almost, where the family spun, knit, wove, and col-
ored cotton and wool ; many & new dress was woven from
the threads raveled from an old silk dress laid aside in
former years; palmetto was readily appropriated for thatch-
ing or even constructing houses, and women’s ingenuity
braided it for gentlemen’s hats, as also for a love of a bonnet,
trimmiogs and all; with dyes made from the forests and
field, the ladies were able to fashion their wear usefully and
with taste. Lightwood was the ordinary light; tallow
candles a grade higher, and the berry of the wild myrtle
furnished way tapers for bridal and religious celebrations.
Ashes farnished the potash for soap, and the palmetto stalk
was excellent for scrubbing and washing; the coonta and
arrowroot served for food, starch, and in sickness. The
ladies were most ingenious in making their own shoes; tak-
ing an old, worn-out pair which had been cast aside in
former days, they would pick out the threads of sole and
top, and, using the latier for patterns, make a genteel boot ;
and when flour got scarce, with meal ground fine they would
make fruit cake with home-preserved citron, dried grapes,
and cane sirup.

Nor were these improvised novel industries confined to the
wants of the household. A very palatable beer was made
from corn, from cane and roots: even liquor was distilled
from hitherto unususl materials, Oranges, blackberries,
plams, pesches, persimmons, sugar cane, were easily pro-
cured, and rude, simple stills constructed, sometimes on the
smallest scale: the writer remembers on one oceasion, trav
elling in Leon county, seeing a smoke on a small branch
near the road ; golng to it, he found an old, one-eved fellow
with his apparatus, consistiog of a five gallon 'pot. with ..
wooden cap, which contained the mash of wild plums; three
old musket barrels joined together conducted the vapor
through & wooden trough filled with water, thus condensing
it; from the end of the gun barrel slowly trickled the un.
rectified polson into a rude bucket—polxon quite as destruc.
tive as the powder and ball which it originally carried.
This crude liquor sold readily at one hundred dollars a
quart; the dally product was some two quarts; the skim.
mings of bolling sirap were distilled into rum; the produc-
tion of liquor, however, was very limited, the stuff mostly
appropriated to the hospitals. Drinking intoxicating li.luor',,
slmost entirely ceased, and the usual results of quarrels and
disturbances were unknown,

Scientific American,

The absence of the doctors in the army left the rmmlryl

without medical advice, and the searcity of medicine afford.
ed no opportunity for people to be dosed or to drug them.
solves, excopt with simples and herbs; and though it may
have been exceptional and providential, there was no con.
tagion or epidemic and vory little sickness of any kind, and
the mortality was leas than ever before or since : plain food,
temperanos in eating and drinking, exercise and industry,

no donbt assisted in causing general health

Most of the newrpapers wore suspendoed: no news of the
day, domestic or forelgn, except occasionally when a return
soldier or blockader brought papers. At first the want of
salt was soriously folt, but soon salt works were established
on the const ; will bollers and sugar kettles being used to
boil the sea water, and a supply afforded

In looking buck to those days, one ls surprised at the
Intent resources developed by the people of the pouth. Up
to that period there was searcely an article, even the most
common and simple, that wax not brought from abroad : the
christening robe, the shroud, and the coffin were of foreign
make ; agricultural and mechanionl lmplements, from the
ax helve to the cotton gin, came from the North; even the
peculiar staples, grown only there, first went abroad, and
wore then repurchased and
In all Florida there wore no manufactures, except the most
simple and rude, on plantations. The largest towns seldom
had even a blacksmith shop; tallors, shoemakers, harness
makers, and wagon makers were unknown.

Jacksonville, before the war, with twenty first-class saw
mills and an sbundance of good elay, imported laths, planed
lumber, and bricks for building purposes. War closing our
ports and stopping our intercourse with the North and for-
eign countries, the Southerners, with true American spirit,
went to work to put to use the hitherto dormant materials
always present in the country; and if the war had been
further protracted, they would bave cultivated and manu-
factured, no doubt, nll articles needful for the most ad.
vanced nation. Nor was the lesson or experience of the
war times lost, for since 1861 manufactures have increased
rapidly; agriculture has become diversified, and the South
self-sustaining in provisions, and she will soon be indepen-
dent in all manufactured articles,

roturned for consumption,

-
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M. PLANTE'S THEORY OF THE FORMATION OF HAIL

M. Planté considers that atmospheric eleotricity, in the
state of a discharge or dynamic flux, produces a powerful
calorific action capable of vaporizing water in clouds rapid.
ly, and of projecting the vapor so formed into the cold re-
glons of the atmosphere. In order to show the effect of the
electricity in this phenomenon, it will suffice, he says, to
mention the mechanical action which takes place on the pas-
sage of the electrical discharge through aqueous masses,
and the projection into the air of liguid globules suscepti-
ble of becoming transformed into hailstones. With a source
of intense voltaic electricity, the immersion of the positive
wire into a conducting liquid, such as salted water, deter-
mines the aggregations of the agueous molecules around the
electrode, in the form of a luminous spheroid. This is due
o the double simultaneous effect of scattering and aspira-
tion which appears to be peculiar to the electric discharge.
The appearance of the spheroid is clearly shown in Fig. 1.

Fig. 1.

If a more intense current be employed, coming from a bat-
tery of 400 secondary couples, instead of a single globule at
the positive pole, a cluster of innumerable globules is ob-
tained, which succeed each other with great rapidity, and
which are projected for more than three feet from the ves-
sel containing the water. The spark produced at the same
time at the surface of the liquid appears as a corona or au-
reola of many points, from which the aqueous globules es-
cape. This phenomenon is represented in Fig. 2.

Fig. 2.

To produce this effect the electrode need not be of metal
A plece of filtering paper, moistened with salt water, in com:
munication with the positive pole causes a like rvn'ull and
constitutes a humid mass analogous, in certain mm-nsu;o. to
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that of a eloud whence an electrie discharge escapes If in
plnrr-uf meeting a deep Iayer« f Jiquid, the current mply
!rumi'ﬂ in contact with & damp surface, sucl sides or

bottom of the vessel, the ealorific effects predominate, the
aurcola is more brilliant, and the water in rapidly transformed

This experiment is represented in Fig, 3

Fig. 8

into steam,

It thus appears that the action of the current differs ac

cording to the resistance opposed to it, snd thus here is found
a new example of the reciprocal substitution of heat and me

chanical work resulting from the electric shock. When the
work represented by the violent projectiin of the liguid
was visible, neither heat nor steam was developed; but when
this does not take place, the powerful calorific effects at
once are noticeable.

From these experiments M. Planté concludes

1. That electric discharges produced in clouds may, ac

cording to the more or less great density of the moist con.
ductors, determine their reduction into vapor or their in.
stantaneous anggregation into globules of volume much larger
than the cloud globules themselves: and that the liquid
bombs thus formed may be projected to great hights, where
a very low temperature prevails,

2. That the formation of hailstones, in cases where they
do not presenta series of opaque and transparent layers, but
a radiating structure, is also explained by this mechanical
action.

8. That the ovoidal or pyramidal form of the stones, as
well as their protuberances, asperities, ete., are due to their
electrical origin.

4. That the light sometimes emitted by hailstones is also
due to electricity, the discharge preducing them rendering
them at the same time phosphorescent.

@orrespondence.

Steel,
To the Editor of the Scientific American :

For years I have noted very many valuable hints and sug-
gestions in your paper as to how to work the above problem.
atical sulstance. Appreciatiog these, and having profited
by them, I wish to tell my own experience in the hope that
it may help some poor unlucky mechanic over a rough
place. Twelve or fifteen years ago, when I wanted cast
steel for any purpose, I went to the hardware merchant and
purchased a piece that would serve my purpose best, with
the very least forging, that is, I got the nearest size, to the
one I wanted, which I could find. If too small I could
“stove” it a little: if too large, it was drawn. Butafter a
while I found that some steel would make springs for gun
locks, knife blades, surgical instruments, ete., with but & few
failures, probably one in one hundred ; while with other
pieces, I could not make one spring in adozen stand. The
first fact I was able to discover was that every piece of steel
that gave me trouble was clean and new, For a year or two
after, I avoided this clean pigeon.blue colored article ; and !
bought anything that was rusty, regardless of size. This
naturally led me to suppose that my trouble was all located
in an article lately put upon the market. But as time cor-
rodes all things, all the pieces of steel kept by the dealers
became more or less rusty, and I was no lopger able to pick
out the rusty steel that used to be good, or discard the clean
and bright blue as bad : and so my rule, that had served me
well, died a natural death. At last it occurred to me to ex-
amine the qualities of steel under a glass. This I did, snd
found the one that gave me trouble was coarse in grain,
showing large crystals, with spaces between (like those in
burnt steel) ; while that which gave no trouble was fine in
grain and seemingly perfectly homogeneous throughout.

When I go to buy steel now, I carry my little glass in my
vest pocket. I don’t know the power of it, but I do know
that it saves mo & power of work and vexation.

Minneapolis, Minn. G. W. TINsSLEY.

Ventilation,
To the Editor of the Soientific American :

The want of ventilation in a superheated room is quickly
noticed by those accustomed to the old-fashioned fireplace,
and the accamulation of dust in such rooms is annoying.
Having recently begun to use & stove, I made a sheet iron
door, two fect wide and of the hight of the arch, which can
be openod so that the draft up the chimney can readily clear
the room of dust, smoke, or vitiated air. An ordinary stove
flue might be built so as to have a similar openiog at the
floor; it would serve as a ventilator, and as a means of
withdrawing dust, ete. G We W

Sl
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apparatus, has recently purchased one of the Valley Machine

Co.’s bucket plunger steam pumps for his own use, in Egypt

Mun. Exin Bruesm, Chief Centennial Commissioner from
Egypt, and Secretary of the Board of Awards on hydraulic




_ IMPROVED SEMOLINA SEPARATOR.
This machine is of somewhat peculiar constraction, and
its netion will be readily understood by reference 1o the an-
valng. oxtracted from the English Miller, The
:“"ppu‘ h‘\:. is h:p:;mmd without the sizing sleeves, The
Y en o r, and f
o te hoppe alls upon the first Inelined
current of air, as indicated by the upper arrow: the
light flocculent partioles are carried n::':) the exhaust
fan (sce the large arrow), the intensity of the current
belng regulated by the adjustable slide. There are
nine air iolets: the heaviest somolina will thus fall
through no less than nine currents. The lighter and
inferior somolina passes down to the next shelf, and is
again subjected to a current of air, until the whole of
the semolina passes down 10 the next shelf, and isagain
subjected to a current of air, until the whole of the se.
molina is separated and deposited in the respoctive
spouts, according wo its specific gravity; the dust and
branny particles are drawn upwards by the fan, in the
direction indicated by the points of the arrows. There
aro thus six separations made—two sorts of the heaviest
and two of the lighter semolina, one of branny parti.
cles, and one of light dust. The apparatus shown in
the engraving is 8 feet 8 inches in Light, by 8 feet 8
inches wide, by 2 feet. The machine offers an interest-
ing illustration of the adaptation of air to the automa-
tic separation of such a delicate substance as semolina,
so that every atom could be held in suspension, ba-
lanced, and finally deposited into the various divisions
of the apparatus exactly in accordance with the res-
pective specific gravities of the particles of semolina,
ete., vperated upon.
—~——

Why Silks Zreak at the Folds.

Formerly the sitk manufacturers used ungummed
silk both for warp and weft. The ungumming softens
the silk, and removes from it a resinous matter, but
there is a great loss of weight : in French silks 25 per
cent, but in Chinese silks sometimes 40 per cent.
The manufacturers have, for some time past, ungummed
merely the silk for the warp, leaving that for the weft
raw, a5 the threads of the warp are not seen. In this
manner a great loss of weight is avoided; but the
goods, a5 soon as wetted, become uneven. This hap-
pens especially where such tissues are dyed, when the
weft Is attacked by the color and the mordant, and be-
comes rough and broken. Like all other fibers, that of
silk consists of a number of small particles linked
together, These become' prominent on ungumming ;
#0 that when a silk fabrie, consisting entirely of un-
gummed silk, is moistened, no alteration appears. But
in common silk goods this only happens with the warp.
The moistening, finishing, etc., of theso goods occasions
a difference between the thrends of the warp and of
the weft. This explains the distortion of such goods,
and their tendency to break in the folds,.— Moniteur de
la Teinture,
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A TASTEFUL FLOWER TRELLIS.

The snnexed engraving represents a tasteful form of trel.
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lis which may be used in gardens, or which, with ivy trailed
over it, would form a pretty ornament indoors.

down, the semolina 1s acted on by a

simply of a framow
nature of lazy tongs, and pivoted to one or more supporting
stakes. It awings on a pivot point, D, and is fastened at an-
other point by & detachable pin, D’. This allows the fold-
ing up of the framework on the stake into smaller space,

for more convenlont shi
proent, and the ready opening and
adjustment whon desired for use, ok ey

————

HOERDE'S SEMOLINA SEPARATOR.

The frame may be spread to varying width and hight on
the supporting stake by providing a number of holes, into
which the fastening pin may be placed.

This device was patented through the Scientific American
Patent Agency, October 24, 1876, by Mr. Charles H. West-
cott, of Beneca Falls, N, Y,

-t

Undorground Photography, '

At the Bradford Colliery, England, recently, sccurate pic-
tures of some underground workings in the mine were ob-
tained by the oxyhydrogen light in combination with mag-
nesium ribbon in combustion. The process occupied for
ench picture from twenty-five minutes to half an hour
while the sensitive plate was under the action of light.
The possibility of introducing a powerful and steady light
completely under control, which may be fed from the sor-
face by means of flexible tubing, and which admits of an
illamination rivaling that of day to be sent into dangerous
places from a convenient and safe distance, appears to open
 pathway to very important practical applications. In any
uspect, the demonstration that perfect lens pictures can be
obtained, altogether Independent of the sun, deserves atten-
tion,

Boellndonna as a Cerobral Stimulant,

Dr, Theodore 11, Jowett, in a paper before the Maine Med.
feal Assoolution, maintains that belladonna is not a slmple
narcotio only, ns has been generally supposed, but & brain
stimulunt and tonio of the first order, It is the special and
approprinte remedy for congestion and inflammation of the
braln, or for the debility of which they are the results, It
in alxo tho remedy for many affections, congestions, lnflam.
mations, and perverted action of many organs whose integ
rity is depondent upon a normal condition of the brain,

Novel Mode of Streongthening Cast Iron,

The President, Mr, R, M. Bancroft, sand members of the
COivil and Meohanioal Engineers’ Boclety, when visiting Kir-
kaldy's testing and exporimental works the other day, were
shown a cast fron bar which had been sent to him to teat, as
» sample that had been troated with mysterious chemical
mixtores, which were aald to Inoroase its tensile strength
over fifty per cont,  But as Mr. Kirkaldy's rule Is always to
break the spocimen, or else his machine, he found it con
tained, upon belog fractured, & center core of wrought iron
about two Inches in dinmeter, and six wmall ones of the
samo motal spuced around it. He thus exposed the secrot,

It consists

Mining and Scientific Pres,

Bastie Glass,

Mrs. Nassau Senior writes to the London 7¥mes on the cu-
rious behaviour of tempered glass, She furnished twelve
gns burners with tempoered glass globes purchased in Lon-
don, and having the veritable label of M. do s Bastie affixed
to each, On the night of October 6, after the gas had been
extinguished for exactly an hour, one of the globes burst
with a report and fell in pleces on the floor, leaving
the bottom ring stillon the burner, These pleces, which
were, of course, perfectly cold, were some two or three
inches long, and an inch or so wide. They continued
for an hour or more splitting up and sub-dividing them-
selves into smaller and still smaller fragments, each
split being accompanied by a slight report, until at
length there was not a fragment Iarger than s hazel
nut, and the greater part of the glass was in pleces of
about the size of & pes, and of a crystalline form. In
the morning it was found that the rim had fallen from
the burner to the floor in atoms.

Carbolie Acld Inhalations,

In a recent monograph of Dr. Lee, of the Hospital
for Sick Children, London, the author states he has
found marked benefit from the daily use of carbolic
acid inhalations in whooping cough. The carbolic
vapor ought to be diffused through the atmosphere of
the room, in a certain proportion, and the patient
must be confined to this atmosphere for several hours
daily. Dr. Lee has had a vaporizing apparatus con-
structed on purpose, and he has exposed his patients

room adjoining his consulting rcom, for an hour or so
once or twice a week. ‘‘ Even under this limited use,
there was undoubtedly an amelioration of the severe
spasmodic cough.”

SIMPLE LABORATORY APPARATUS,

The following short description of an extremely ef-
fective, cheap, and cleanly substitute for crucible jack.
ots, etc., says Mr. E. T. Hardman in the Chemical Newe,
may be useful, especially to those who have occasion
to shift their quarters often.

The ordinary crucible jacket is made of sheet iron,
and the small concentration of heat which it affords
may be regarded as nearly nd, since radiation takes
place very freely. Another drawback is that it soon
becomes rusty or coated with scale. It is not only dirty
to handle, therefore, but aljo presents the inconvenience
of dropping some of its scale into the crucible if not
carefully manipulated. Now an ordinary earthenware
flower pot answers the purpose in every respect. It
is of the proper shape, and being made of & non-con-
ducting material it in & great measure prevents loss
of heat from the burner. It is extremely cleanly to
use, and it can be procured at the small cost of one
cent or so. The bottom of the flower pot has a circu-
lar hole. This serves for the introduction of the Bun-
sen burner. As the supply of air would be insuff-
cient otherwise, it will be necessary to enlarge the open-
ing with a knife. The flower pot may be supported in the
ring of & retort stand in the usual way. The chimney is s
gecond flower pot inverted. To support it, the handiest way
will be to make three S hooks of stout wire, and, having

the narrow end of the pot upward through the ring,
fix the rim within thehooks caught on the ring, asin Fig. 1.

It will be found convenient to devote a small retort stand
permanently to the purpose. The whole arrangement is
shown in Fig. 2, and is very handy, as the upper part can be
raised to any desired hight, regulating the heat and draft,
and can be shifted from side to side.

The apparatus acts admirably ss & small gas furnace for
crucible operations, such as the fusion of silicates with car.
booates of sods—as in the analysos of rocks.

The support for the crucible may be either a triangle of
wire covered with pipe shank, the end of the wire being
bent upwards and formed lnto hooks so as to hang on the
odge of the flower pot, Fig. 8, or three plpe.covered wires
nuspended in the position of the ribs of a crucible jacket.
The former 18 necessary for mnall cruciblos,

The flower pot also makes an excellent lamp soreen, for
stoadylng and concentrating the lame under ovaporating ba.

#ins, etc. ; of course a suficlent interval must bo kept be.
tween the pot and the basin, or the light will go out,

(out-patients for the most part) to the vapor, ina little -
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NEW COMBINATION HAND AND POWER FEED SURFACE
PLANING MACHINE,

The accompanying engravings reprosont some new and
attractive features in a machino intended for surfacing and
smoothing,and for many of the operations usually performed
upon a hand planing machine, It Is one of a new series of
machines recently brought out by the oxtensive wood tool
builders J. A. Fay & Co,, Cincinnati, Ohio, whose fine ex-
hibit atthe Centonnial Exposition we recontly illustrated. It
combines facilities of adjustment for the processes of pla-
ning over the oylinder (Fig. 1) asin the
ordinary hand planing machine, and for
surfacing under the oylinder (Fig. 2) as
in the power food surfacing machine.
Provision is also made for the casy re.
moval of such parts as it may be neces-
sary to displace to enable tho operator to
perform any especial work.

The frame of the machine is heavy, be-
ing made of continuous cast iron plate
sides and ends, The tables forming the
Jed have horizontal and verticeal adjust.
ments, allowing them to be soparated to
let the cutter head pass between them as
they are being raised or lowered. By
means of the horizontal adjustment, the
opening for the cutters is regulated, and
by the vertical adjustment the thickness
of cut is gaged, these adjustments gov.
erning the hand planing operations.

For surfacing, the tables are lowered
until they are on a plane with the centrgl
portion of the bed. A continuous solid
bed is thus formed, adjustable, for the
different thicknesses of surfacing, by be-
ing raised and lowered by two screws,
operated by a hand wheel and bevel gear-
ing. The cylinder is stationary. being
fixed in boxes cast solid to the sides, has
steel journals, and is lipped with steel.
1t has three knives set on an angle to pro-
duce adrawing cut, reducing the tenden.
cy to split out in cross-grained lumber.

The feeding rolls are also set in bear-
ings in the sides, the pressure being pro-
duced by volute steel springs and gradu-
ated by screws to such pressure as desired, The pressure
bar,with the bonnet, is arranged to swing from the cutting
edge of the cylinder and can be removed from the machine
by detaching one bolt. When the bonnet is removed, the
machine is ready to have the tables elevated, and thus a
hand planing machine is obtalned, suitable for the purpose
of truing up, squaring, jointing, beveling, chamfering, and
many other operations common to furniture, car, sash, and
door manufactories, etc.

The surfacing or thicknessing is accomplished by the
driven feeding rollers, operated by gearing, with such dif-
ference in the speed of the feed as the character of the work
may demand. The feed is started or stopped by a belt
tightener moved by = lever, and is under perfect and ready

control of the operator. As will be seen by the engravings,
the hand wheels and levers are con-
venient to the operator, and can be
easily and quickly adjusted.

The capacity of the machine is for
24 inch surfacing, and up to 6 inches
in thickeess, and hand plsning to 24
inches in width in addition to the
other hand operations mentioned
above. The apparatus as & whole is
well adapted for rapid and accurate
work, producing a smooth surface
on all kinds of hard and soft wood.
An application for patent is now
pendiog. For further particulars,
uddress J. A. Fay & Co., Cincinnati,
Obio.

-
Nature of Electricity.

A new hypothesis as to the nature
of wlectricity (we learn from Stum-
mer's Ingeniour) has been offered by
Professor Répard, of Nancy. He
considers an electric current to be
produced by longitudinal motion of
the ether particles, which, at the
same time, have a general forward
motion. When the molecules of a
body are surrounded by a greater
ether atmosphers than the norma),
the body is in the condition which
we call positively electric; when the
ether stmosphere about each mole-
cule is less than the normal, the
body is negatively electric, He has
sought to explain various electrical
phenomens thus: for example, the

now be seen at Verdon's sall manufactory, Dublin, It mes.
sures in & rectangular form 180 feet by 60, and a cotompora

ry says of it ** The courses of a line of battle ship—the ta
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pered ninety foot jib—the groat awnings of the Crystal Pa.
laco, are simply pocket handkerchiefs when contrasted with
this doubly stitchod, powerfully roped sheet of canvas,” This
sail has been produced to aid, by a new method, the raising
of sunken vessols,

—= <o+ o
Electricnl RRubber,
A ourious phonomenon has been described to the Belgian
Academy by M. Spring. A sheet of thin vuleanized rubber,

strotehed to about six times its normal size, is rabbed with

J. A, FAY & C0'S HAND AND POWER PLANER -Fig. 1.

a cloth until it will attract light bodies. If, now, it be al
lowed to contract, the electrical attraction will diminish as
the sheet becomes smaller, until it entirely disappears when
the rubber has resumed its ordinary size. That the electrio
state is dependent to a certain extent on the molecular ar-
rangement of the rubber (or sulphur) would appear to be
evident: but the phenomenon deserves the attention of
physicists.

- Bl
40>

Crystallold on Collold.

Dr. Guthrie lately described some experiments he had
made to determine the effect of a crystalloid on a colloid,
when in the presence of water. Two or three lumps of rock
salt having been added to a jelly of size, and the whole her-
metically sealed in u glass tube, the colloid parted with its

J. A. FAY & C0'S HAND AND POWER PLANER-Fig. 2.
magnetization of steel needles by eloctrical discharges; re
garding which, Savary has shown that, according to the po.
sition of the needls, it acty In one direction or the other,

—_—————— vt o—— -
The Largest Sall in the World,

A monster sall, said to be the largest in the world, may

water roadily, a saturated solution of the salt was obinined
and the size beeame perfectly white and opaque, having unl'
dergone n structural change, :
——— P e
DYRING BAFPRAXIN Rose oX Sux.—The silk is pro-
pared as for white, and, if it has a yellowish cast, stoved
rinsed, and washed twice in bolling sonp lye. A fresh wuw;
At 122° Fah, Is mado up with the needful quantity of saf-
franin, and scourod with a fresh solution of tartarlo neld,

Hollow Coneroto Blocks for Mullding.

A hollow conorste block for general bullding purposes has
been introduced by Mr. James Woodhouse, of Lambeth, It
resombles a block of stone molded in such a form that a ver-
tieal and horizontal groove or eavity is retained, so that
really it possesses the advantages of a hollow brick. One of
the single blocks is 2 feet long, 1 foot wide, and § inches
high, in the center of which are apertures formed by grooy
ing the block all round and perforating the center; but the
material oan be worked up into blocks of any size. Quoin
blocks are also made for working at the
angles of buildings, and ornamental
courses can be molded for cornices or
string courses, When the blocks are
put together, the apertures, both vertical
and horizontal, are continuous, allowing
a free circulation of alr throughout the
entire wall, ensuring ventilation and
dryness. The blocks are proposed to be
connected by cemented joggle holes or
joints, by which they are joined together
with great precision. The blocks can be
moved and fixed by the lewis, and can be
laid by the ordinary bricklayer. A brick
layer can lay sbout four hundred bricks
per day,equal to 25 cubic feet; and, as
the wages of the bricklayer and laborer
are £2.50 gold, in England, per day, the
cost of brickwork for labor is about 9}
cents per cubic foot. It is stated that
auy bricklayer can lay 50 of these con-
crete blocks s day, equal to 75 cubie feet,
thus showing a saving of over 200 per
cent in labor, The advantages claimed
are: Greater strength, damp-resisting
qualities, resistance to fire, expedition in
use, vermin expulsion, general applica
bility, sanitary qualities, cheapness, ap
pearance, facilities of manufacture, etc.
The author alludes to these advantages
in order. Speaking of the strength of
concrete, the author says concrete walls
have withstood the most violent equi.
noctial hurricanes. The sbsorbency of
brick and stone is well known. A com-
mon brick absorbs about a pint of water,
and a small hous® of one-brick walls, containing 12,000
bricks, is capable of holding 1,500 gallons, or 61 tuns of wa-
ter. Absorbent bricks also retain dirt and gases, but the
concrete block insufes dryness in walls, so essential to
health ;'it is, in fact, nearly non absorbent. Of the fire-
proof qualities of the concrete block, being composed of
burnt clay, scorie, clinkers, shingle, etc., it is hardly nec-
essary to dwell, as ou? readers know the refractory nature
of these component materials. In gravel concrete, great heat
would disintegrate the Mass, and cause fractures; but with
the burnt ballast, slags, €tc., used in the patent block, the
most intense heat wonld be powerless to destroy the mass,

Another advantage it favor of this block construction,
from a sanitary point of ¥iew, is the absence of mortar joints,
through which vermin a%d germs of animal life can pass. The
author also considers the advanta-
ges of concrete block walls from an-
other point of view. By molded
forms cheaper ornamentation can be
obtained, and it is thought this will
conduce to the adornment of our
humble dwellings. The cost of this
kind of walling in gold is stated
comparatively as follows: 1 foot cu-
bic plain faced masonry, bullt com-
plete, 06 cents; 1 foot plain-faced
brickwork, 24 cents; 1 foot plain-
faced patent block. 18 cents; 1 foot
molded masonry, $1 08; 1 foot mol-
ded Dbrickwork, 80 cents; 1 foot
molded pateut block, 24 cents,

The nuthor, in conclusion, be-
lioves the old-fashioned brick wall
must give glace to this kind of wall-
ing. At all events, one great in
ducoment is facllity of manufacture,
The ingredients—pounded shingle,
barnt clay. slag, ete,, can be pro-
oured on any site, as most lands
have gravel or clay, all that is re-
quired being the mold. We have
long advocated concrete blocks for
wall building; several kinds of
blocks have been introduced at dif-
ferent times, and wo believe Mr.
Woodhouse's patent hollow conorete
block isa simple and effectunl mode
of obtaining the combined advanta-
gos of concreto—durability, light
ness of walling, and damp.proof qua-
litios. Mr, James Lemon, C. E., the
borough surveyor of Southampton, and some other authori-
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No CONNECTION WITH TIHE SOIENTIFIO AMERICAN.—Wo
loarn that certain parties in Chicago have sot up a soliciting
business under the title of Munn & Co.

Wae beg to inform our patrons that the Chicago concern
has no connection with the SOIENTIFIC AMERICAN or the
publishors of this paper
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_ THE BRITISH ARCTIC EXPEDITION,

We have already published n dotailed nccount of the Bri.
tish Polar Expedition, which lately returned aftor severs
but fruitless endeavors to rench the North Pole. We now
presont two interesting engravings, the one showing the Dig.
covery steaming through the ice, with her consort, the Alert,
::1.10‘::‘ l'n‘l;‘er m, undl :llao other representing one of

of the s exploring parties, together with the
nledges and dogs, the latter being secured as shown during

the stay of their masters in camp, s
The two ships, in making their
way through the ice, assisted ench
other In the necessary manmuy-
ring or foreing a passage through
the heavy floes. The Discovery
was placed shead because hor
bows were the sharpest. Descri-
bing the process of breaking
through the floes, Captain Nures
says: It will be difficult ever to
offace from my mind the deter-
mined manner in which (when
the Alert had become embedded
in the ice, which, by her impetus
against it, had accumulated round
and sunk under her bows, and a
great quantity, by flonting to the
surface again on her wake, had
helplessly enclosed her abaft) the
Discovery was handled in her ad.
vancing to our rescue, Having
backed some distance astern, for
the double purpose of allowing
the débris ice from a former blow
to float away, and for the vessel
to attain a distance sufficient for
the accumulation of momentum
with which to strike a second
blow, coming ahead at her utmost .
speed she would force her way into the ice, burying ber bows
in it as far aft as the foremast: the commanding officer on
the bowsprit, carefully conning the ship to aninch, for had
theice not been struck fairly it would have caused her to
carom off it against ourselves, with much havocto the two.
From the moment of the first impact the overhanging stem
necossarily caused the ship’s bow to rise three or four feet
as she advanced from twelve to twenty feet into the solid
floe, and imbedded hersolf, before the force of the blow was

expended; and as the ship’s way was stopped, the overhang-
ing weight, by settling down, crushed theice down still fur-
ther shead. Frequently, on these occasions, her jibboom
was within touching distance of the Alert’s boats! But, af-
ter a little experience had been gained, such confidence had
we in each other that there was not the slightest swerving
in any one instance.”

—

Elasticity of lce,

Professor Bianconi, of Bologna, Italy, has recently made
u series of experiments with re.
gard to the compressibility and $
plasticity of ice. Granite peb. |
bles, placed on an ice surface,
wore pressed with constant and ‘ W=

i

measured pressure for six, eight,
or ten hours, at a surrounding
temperature of 34° to $7° Fah.
The impression was deep, but it
was gurrounded by a raised brim, |
and this again by a slight exter-
oul cavity, M, Bianconi consi.
ders the central cavity to be the
offect partly of strong compres.
sion, partly of fusion, produced
by the heat proper of the pebble,
The external cavity was probably
due to initial ealorific irradiation
of the pebble; for, If the pebble
had previously been placed in
leo, this eavity becawme vory small,
or nlmost nél, The raised brim
is the swelling of the lee, pro-
duced by the pressure, the leo
being expelled in virtue of its
plasticity.  This appears very
elearly when, the pressure of the
pebble  coming obliquely on a
point of the ice surface, s certain
protuberance is seon at an oppo-
site point. Among othor experl.

Scientific Jmevican,

trated by experiments made at the Friedens Hoftnung conl
pit, near Waldonburg, on the hanging chaln of the miner's
Cgo, two yenrs In uge, A link of this chain broke, with

the first blow of an 111bs. hand hammer, into four pleces,
whose surfaces of fracture showed n crystaline texture,
Another link of the same chain, after having been annealod
ata rod heat, only broke after 28 blows with the same ham-
mor, and in such & way that the fracture on thoe one side of
the ring went quite through, and on the other side only half

through, and presented o fibrous structure, Theso facts in-

dicate the importance, in the arrangements for the lowering
and raising of miners, of very careful observation of those
changes of structure. They also appear to make desirable
the introduction of spring boxes between the rope and the
cage (soas to modify shocks), and the annealing, from time
to time, of the connecting parts between the rope and the
cage.

Nitroglycerin,

The following method has been recommended by M. Butt.
ger (in the Frankfort Physical Society), for preparing nitro-
glycerin in small quantities, with a view to lecture experi.
ments. It is stated to be quite free from danger. A few
grammes of perfectly pure glycerin, free of water, Is put in-
to & test tube surrounded by a freezing mixture, and con-
thining & mixture of 1 volume of the most concentrated ni-
tric acid (1:52 specific gravity), and 2 volumes of the strong-
est sulphuric acid (1'88 specific gravity). Then, as quickly
as possible, the whole is poured into a larger quantity of

T >y T
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Loce Muaking in England.

Honiton Ince I8, withont doubt, the best ever made in Eng-
land. Enormous prices wero paid by the Honiton Ince mak-
org for Flemish thread, rising, it is said, to §500 gold the
1b. during the war with France. The workwomon wero also
well paid, their wages being calculated in this wise: the
lace ground was spread out on the counter, and the worker
herself desired to cover it with shillings; and as many colns
us found place on her work she carried away as the froit of
her labor. Real Honiton ground went out of date with the
invention of bobbin net,on which
the sprigs wero applied, until
that form of lace went out of
date nltogether, belng superse-
ded by the modern gulpure—the
Honiton of to.day—which com
posed the bridal dresses of the
Crown Princess of Prussia, the
Princess Louals of Hease, and the
Princess of Wales,

A great deal of trouble has
been experienced in persuading
the Ince workers of Devonshire
to adopt newer and better de-
signs. For a long while they in-
sisted on sticking to their old
patterns, but at last some im-
pression has been made on them
by the authorities of South Ken-
sington, who have recently sup-
plied them witha large number
of beautiful designs.

One effect, of the gradual de-
gradation of taste which led to
the fineness of the résean being
ultimately considered of more
importance than the beauty of
the pattern, was one of those de
terminations of the human intel-
lect in one direction, which rarely fail to achieve success in
the end. After innumerable failures, bobbin net was at last
made by Heathcote's machine, and the value of the clear
ground was gone for ever. Bobbin net machines were not
only set up in England, but in Brussels, for the purpose of
making the double and triple twisted net upon which the
pillow flowers are sewn, to produce the so-called point ap-
pliqué. This extra fine Brussels net has become deservedly
celebrated, and it consumes a very large quantity of cotton
thread annually. Soon after the trinmph of England
with bobbin net, the Jacquard system was tried at Lyons for
making lace by machinery, and no sooner were the experi-
ments successful than Nottingham began the manufscture
of machine lace on a large scale. At the Internationsal Ex-
hibition of 1862, Nottingham exhibited Spanish laces, most
faithful copies of the costly pillow-made Barcelons, imita-
tions of Mechlin (the drode and picot executed by hand)
and Brussels needle-point, Caen blondes and Valenciennes,

rivaling those of Calais, also the black laces of Chantilly
and Mirecourt. Machine lace has
had a curious effect. It has al-
most exterminated the inferior
kinds of handmade lace, but it has
not diminished the demand for
the finer fabrics of the pillow and
the needle. On the contrary, the
finest work of Alencon and Brus-
sels has beon sought more eagerly
than ever by the rich, since ma-
chinery has brought the wearing
of lace within the reach of all
classes. — Textile Manyfucturer,

Hortleultural Mints,

The Gardener's MontAly, among
other scasonable hints for horti-
culturists, points out that it is
not so much severe frost that
hurts vegetation as it is the se.
vere thawings following the free.
sings. Everythiog, therofore, no
matter how hardy, will be bene.
fited by having something
thrown over it, Hardy herbaceous
plants ean be protected by a little
earth, and the same, {f sandy, is
good for seed beds,

An occaslonal change of soll is
highly beneficial to Howers in
pots. There is nothing better

ments, nn iron plate, with ssquare
holein it, wus strongly pressed on
n plane surface of feo.  After eight hours the lee had risen
an ineh or wo through the hole, in the form of an unequal
erost, and turned over on the plate, while tho ice at the outer
edgon of the plate had simllarly risen and turned over,
Agaln, & bar of lron—plane bolow and convex above—wan
prossod for ten hours on a plane lce surface. The lce ex:
pelled below rose up on the sides, and became applied to
the sloping surfuces, The exporiments prove thatice has o
manifest compressibility or plasticity, though slow and very
limited
S et r—————
Orystulizod Xron,

The well known phenomenon that fron, with long use in

which it Is subjoct to stralns of the nature of shooks, ar

sutes s conrsely granularsiruoture bas recontly been illus.

ARCTIC SLEDGE-TRAVELING THE ENCAMPMENT.

cold water. One now soes the nitroglycorin, that has formed
like ofl drops, sink to the bottom, belng speolfioally the
heavier liquid. You then soften it several times by decan
tation with frosh water, and, laatly, with a woak soda solu.
tion; remove the water with a fow ploces of fused ohloride
of caleium, and you have then the nltroglycerin in such
purity that it may, without danger, be kept any longth of
time, for lecture experiments,

et tr—

Oxg of the most attractive features of the Exposition of
1878 will be a large aquarium capable of contsining four
hupdred thousand gallons of water, affording tank room
tor four million pounds of fish, The ontimated cont Is about
two hundred thousand dollars, We shall shortly publish

an engraving of the aquarium.

than surface soll from an old pas.
ture, taken off about two inches
deep, and thrown into a heap with about ane slxth part old
hot bod dung to partially decay. In addition to this staple
Item, smallor quantitios of differont mwatters should be gath.
ered togother for poculiar cases or partioular plants, Peat,
for instance, will be found very useful for msny kinds of
plants. This is not, as is often suppossd, mere black sand,
but a spongy, fibrous substance from the surface of bogs and
boggy wastes. Sand should be colleoted sharp and clean;
the washings from turnpike ditches are as good as anything,
Leaf mold is best got already well decayed from the woods,
That one makes for himself from rotten leaves Is seldom
good for anything; it Is always soar, and seoms lndigostible
to vegotation, A load or so of well docayed cow manure Iy
a good thing for the gardener to have by him, s those
plants that want cool soil prefer it to any other manure,

—————
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 The Extinet Animals of North America.
At a recent meeting of the Leeds Philosophical and Lite-
rary Soclety, an interesting lecture on this subject was de-
livered by Professor W, H. Flower, F.R.8 , who was intro.
duced by the President (Rev. J. H, MoCheane). The lecturer
described somo discoveries Iately made in certain districts
of North Americs, which threw n great deal of new light
upon past living inhabitants of this world, When natural-
jxis attemped to reconstruct s history of extinct animals,
they had to gather evidence from fossils in rocks or stones,
and from deeply buried remains of the harder and more im-
prrishable parts of these animals, such as their bones, teoth,
shells, ete. Most wondorful doposits of this kind had Iate-
ly been found in the western part of North America, espo
clally between the river Mississippi and the Pacific—a wide
region, which had only of late been opened up for sclentifio ox-
ploration. Although only three or fourscientific men had yet
been laboring there, they had already discovered during the
last five or six years almost as many strange kinds of fossil
animals gs all those put togethor which had previouely been
found in every other part of the world. The discoveries
thus made included some which dated so far back as the
eocene epoch of the tertiary period. At one place the de-
posits were found fally a mile in depth, upon what must
have been in some remote sge the bottom of a great fresh
water lake. Common as we thouzht the horse, donkey, or
zebra, this species was remarkably specialized—unlike all
other animals now existing, and wonderfully adapted for its
own paricular functions. Amongst these North American
remsins, there were found traces of an animal which had in
the course of ages apparently developed into the horse of
our owa day. The earliest rewains seem to represent an
animal not much Jarger than a fox, and possessing the prin-
cipal anatomical characteristics of the horse, but with some
differences in testh and hoofs. The later remains of suc-
ceeding epochs appeared to show the same animal becoming
Jarger, first growing to the size of asheop, and then as large
as a donkey, whilst at the same time the minor distinctions
which differentiated it from the horse of our own period
gradually disappeared. The same explorations had shown
that once upon & time there were in North America many
curious kinds of rhinoceros, as well as in the southern parts
of Africa and Asia, where nlone these animals are now
found.

I'nere had also been found there the remains of some
creatures, apparently intermediate in their character be-
tween the sheep and the pig—different as these two classes
now appeared to us. The elephant was an extremely spe-
cialized animal, which seemed to have no relations now
amongst existing creatures. These investigations into past
life disclosed, however, that the elephant was not so isola.
ted as we supposed, in illustration of which Professor
Flower described the singular resemblances discovered in
the now extinet uintatherium. Generally, there was scarcely
any group of animals now existing of which some repre-
sentatives had not been found in these North American ex-
cavations, whilst there were likewise found many which we
could not classify with any existing order. Of all birds at
present existing, none were known to have teeth ; but there
had now been found, amongst the remains in the chalk for-
mation, distinct traces of two or three kinds of large water
birds which had long rows of true teeth. There had also
been fonnd, in the same productive field, an enormous and
interesting fossil vegetation, opening up to the botanist as
well as the naturalist something like a new world of past
life.
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SUPPLY OF BOUND VOLUMES.

We can furnish a few complete, bound volumes of the
SCIENTIFIC AMERICAN for the last half year of 1876—vo-
lame XXXV, Price §3.

We can furnish all the numbers complete of the SUPPLE-
MENT for 1876. Prices: Stitched in paper, £5; handsomely
bound in vne large volume, $6.50.
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TO OUR SUBSCRIBERS,

In accordance with a long-established rule, all subscrip-
tions terminating with this volume will be discontinued with
this jssue. We trust that all our subscribers will not only
repew, but that they may find it convenient to induce some
of their neighbors to become subscribers. We shall in the
future, as in the past, give our readers full measure and
r:.nning over, in return for their money.

DECISIONS OF THE COURTS,

Supreme Court of the Unlited States,

FEEDERICE BIRDSALL ASD GREORGE F. LAXGTRY, PLAIXTIFFA IX ERRON,
£e,. C, C. COOLIDGE.

Is error to the Clrcult Court of the United States for the District of Neva:
da.—Decided October term, 1536, )

Inan action at law for the infringement of 3 patent, the Jury Is required
find toe scroal damages sustained by the plafotiff. The c’uu’r’l has ?.n-n’ {‘;
such case 10 cuter Judgment 107 aDY AGID abOYO the awbunt of the verdict,
Bot excecdi.g three thnes thie smount of the same, together with costs,

Damsges arc given 84 8 conpensation. recompense, or satisfaciion to the
uglnl for any Injury actually received by him from the defendant

mmt&ewz?g u.i‘,qa?d‘;?c’uul d:m-lau m'ubn the same thing.

, & patentee might procee :
el(ittne'rln’ cf'u;ll)' or wt l‘u;. - s R A AT Tn
N equity the Infrioger would be regarded an trustee of the owner of the
pateat ss re-peots the galns and profits which he ha ade I 1 p
unz'r-hthchlnvcnl'l‘(’m- J 1 e had made by the unlawfol

W he could recover actual dampges, the measure thereof beln
whst he defendants Lad galned, but what the plalotir bad lust BIRAS

The remedy ot law remalins unchanged, but fu equlty, where the galns and

rofits are clearly not sunicienc 1o componsate the complaloant for the to-

ury sustalned by the infringement, danages of B compensatory charaot,r
mngv nlso be allowed,

videate of 4o establisbed royatty will fornish the true measare of dam.
sgos fnan sctun st aw, whore the unlawful acts conasfst 1o making and
sellfog the patentod proveoient, or in the extensdve snd protracted use of
the seme, without palbat.on or excuse; but when the ose % a Hmited one,
and for & brief perfod, it 1s crror to nppiy that rulg arbitrarily and without
Any quallucation,

3

Scientific dmerican,

United States Clreult Court==Northern District of Ohlo,
MENAY ¥, MANN £2, EDWIN BATLIAA ~HANVESTER PATENT.
(1n Ohancery.—~Before Emmons, O, J. —April term, 1¥76. |

(A0 Incomplete report of this case was publishod (n the Ofcial Gazelle
Jaly 2% 1576, p. 118, The following I8 & more extonded roport, as published
1n the Chlcago Lagal Times, October 5, 1556, )

In this complainant’s bill recites that he s owner of letters patont of the
United States, dated February 3§, 1571, belng a reissue and oxtension of

Jett-ra patent No. 15,040, dated Juue X 1836, sald reissued lotters patent bhe

Ing numbered 4,981, for an Improvement In harvestors, complalnant baving
been one of the orfiloal patentees, and haviug acquired the Interest of Lis
corawnuv. Jacab J, Mann, by an assignment from sald Jacob's adminis-
trator,

The Improvement conslsts, in brief terms, (n having an olevated alde de
Hivery of the cut graln In the straw, by means of an endloss spron, wherahy
the graln I8 dischiargod Into a stationary recelver, of coneave form, from
whenee, by means of a revolving rake, the teeth of which doseribo a circle
neariy colocident with the efrele of which the coneave recelver form o sex-
ment, the graln s gethored Into gavels of suitable sixe for indlag Into
sheaves of bundliva, and discharged upon the ground. The blll prays ab-
awar, account of profits and viamages, and fojunction In the usual form

The answer donles originality and novelty of the Invention, as also fn-
fringemient, in that, wherens by complalnants device the gralo s dlscharged
fntoa recelse which (s concave [n form. the machines constructed by defend-
ant discharge their grain by a slightly Tnelined chute from the clovating
Aproi on to a receiver which s gat and horizontal, from which It Is taken by

the binder without tho use of the revolving ke,
On the hearfog, the quostion turned mainly upon the fourty claln of com
plalnaut’s patent, which (o these words:

4. The stationsry concave recelver, I, having s continuons surface, ar-
ranged as deseribod at the side of a harvesting msching, having an clevated
sldo dellvery »o a8 to recefvo the cut graln from the elovating and delivery

lrpamlu-. and collect the same [ato gavels prepartory to thelr bolng dis
charged from the machine.*
His tlonor expressed a strong sympathy with those canons of construction
which so fnterpret a clalm as to protect what a meritorious invention had
croated. He was Just as much entitied to his right of property as a farner
£ his wheat, or to tho fat w dch e put upon his anfmals, I} the Invention be
trivial, and no important change be wrought In the department of labor 1n
to which the deviee was Introduced, a less liberal construction of clalmy
ahould be indulged In, and a less Hberal spplication of the doctrine of me-
chaniefl ¢ iulvalents should be extended,
The foarth claim fsalone (n controsersy hore, and Its Intorpretation the
only qlnnxlon necessarily to be decided, The answer lnsists that whon pro
periy lnterproted the defendant does not Infringe, and that If constructed so
ulm"hclu e defendant’s dovice, It Is antedated '-y similar recelvers before
existing.
“We ﬁold the fourth eclaim to Inoclude the conditions In which this curved
metalife recelver could alone be used In the originall '{m(nnlul deviee. To
constrae it otherwlse, and make It include, as ||lnln|{ ‘s counsel contend,
evory kKind of barrier between the apparatus of an elevated delivery and the
binding table upon u b reesting machine, save a porpendicular one, would,
upon principles too famillar 10 boe argued at length, render it vold, Suab.
stantially, It would Include all modes. whivh, fnthe patent law, I8 lmposs-
ble. No man of ordinary lnte!llicncc. d@-lrinx to anpex a table toa har-
vestor, would fall to in-ert some obstruction between the one and the other,
£ prevent the grain belag carried by the wind Into the moving macalnery,
1t would be an u{'ull lack of intelligence to make It rcrpcmllrullr; and this
for patent of Mann's was by no means necossa 0 tnstruct him to make
t oblique, and carry it 8o far forwar upon the *ables as to bring the fallen
grain within the reach of the binders. The defendants, In annexing thelr
new and useful binding table to an old familiar device, have ndo‘;ud the
only possible pode of conducting the graln from one to the other, Learn
counsel were repeatedly asked to concelve of any other. They were un-
able to state any. To construe this fourth clalm »o as to Include what de-
fondant has actually done would Impute to the patent law the folly of grant.
1ng to one eitizen the right to divorce, during fourtoen years, this usefal
addition from the machine it was intended to lmprove, and where thelr
unfon required no device or contrivance which an ordinary citizen, without
ony mechanieal knowledge whatever, wonld not readily adopt., Yhis con.
sequonce 1« demonstrative that the Patent Office could not have Intended It,
It patented the recelver with the rake and -ccnmpnylt;ﬁmndulom. We
read this fourth olalm 50 as to include them, Thus construed, the defendant's
device 11 conooded not to Infringe {t.
“Weo place some confidenco in the fact that. asoften as learned counsel for
the complainant wore asked to state the leading features of this device and
what distinguished it from what preceded It, thoy invariably polated to the
accompanying conditions which the court Include 1a this fourth claim, and
none of which are empioyed by this defendant,

George H, Christy and William Bakewell, for complalnant,
(s. A, Goodwin, for defendant. ) Y P

© Becent Dmerican and Sovelgn Patents.

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED COMBINED SASH LOCK AND HOLDER.

Sylvester J. Tucker and Massena E. Gary, Richmond, Va.—The
object of this invention {3 to provide an improved form of com-
bined sash lock and sash holder which snail automatically main-
tain the sash in any elevated position, holding the same at any
desired hight without danger of falling, and which shall slso be so
arranged as to lock the sash when lowered, so as to prevent access
to the building from the outside of the window. To this end the
improvement consists in combining a rubber-faced cam-headed
lever for supporting the sash by frictional contact, a spring for
pressing the cam against the window frame, and a pivoted bar
which, in one position, forms a bearing for the thumb or finger to
rest upon while liftinog the end of the cam-headed lever when
raising the sash, or which may be thrown over on {ts pivot to en-
gage with anotch in the window frame when the sash is down, to
lock the same against all efforts to raise It from the outside.

'IMPROVED WOOD GRINDER FOR PAPER PULP,

Joseph O.Gregg, Elkhart, Ind.—The wood to be reduced to pulp
is placed in guide boxes. Weighted followers force the wood
against a grindstone having a beveled and grooved periphery, and
as the stone is revolved the fiber is separated, and washed away
by a jet of water.

IMPROVED DESK.

Olaus Hansen, Cedar Vale, Kan.—This 18 a vertical desk, ward
robe, or other analogous article of household furniture, having
the end recesses, corner posts, and folding doors connected with
the latter by flat hinges, whereby the safd doors are adapted to
ewing around the posts and lie concealed in the recesses behind
them. The doors are thereby not in the way, occupy no space,
and may be readily closed again after use.

IMPROVED STAIR BUILDERS' TOOL.

Theodore Simonson, Hillsborough, Ohlo.~This Invention relates
to the classof tools used by stair bullders in getting the pitob,
bevels, and length of wreaths or twlists In hand mils. It consists
of two bars of wood hinged together, haviog at thelr froe ends
adjustable slotted pieces which are held in place by thumb screws.
The instrumentavoids the complication of geomotrio lnes, usu-
ally resorted to, and accomplishes the desired result with two
simple lines.

I S —
-

NEW MISCELLANEOUS INVENTIONS,

IMPROVED BALE BAND STRETCIER.

Charles M Pearre, Galveston, Tex.—The objectof the invention
I= to provide a convenient and easily handled bale band stretober,
to be used in baling cotton, hay, eto,, for the purpose of taking
out theslack of the band that cannot be taken out by hand while
the bale is under the press. To this end the improvement consists
In & bar carrying at its end a gripping device for one end of the
band, and a gulde socket, in combination with an elbow lover piv-
oted at its end to aslide bar moving through sald guide socket
and carrying also a gripping device for the other eno of the band,
which two gripping devices are adapted to be brought togethor by
bringing the handles of the elbow lever and bar togother, and tilt-
lng tho elbow lever upon its anglo, at which point {t s attaohed

to the bar by a keepor, and slides over an Inclined
same upon rollers. ’ il o

IMPROVED BALE TIE,

Joseph €, DuBols, Tuscaloosa, Aln.—Tho Invention relates to
thit class of bale ties which aro made of hoop Lron, and applied to
to form a tio without bending eithor end. It consists of n band
whose ono end iy slotted while the other Iy porfornted, tho two
secured togother by nwire, Its construotion fs suoh that the cost

of manufacture s yory trifiing, while it possosses oficlonoy and
durabllity,

7(’;.

————
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IMPROVED ARGAND GAS BURNER,

Samuel BB. H. Vance, New York clty, ussignor to Mitohell, Vanoe,
& Co., of game place.—This Is so construoted as to prevent the his-
ging nolse of the gas, and to ennblo the flow of gas, and, conse-
quently, the amount of light, to bo regulatoed asdesired. There Is
a new valye which may be adjusted to ndmitof the passagoe of any
desired amount of g8,

IMPROVED REIN-SUPPORTING ATTACHMENT FOR NECK YOKES.,

Obarles R. Hicks, Mount Sterling, Il This Invention consists
in attaching to the upper part of the neck yoko a supporting
plate with ralsod oenter part, having sorew holes with different in-
olination, into which an arm with pivoted end link and swiveled
ring s secured, to seoure the lines at thelr point of crossing. This
provents the lines from becoming entangled beneath the tonguo,

IMPROVED CURRY COME.

Gllos H. Hawrloan, North Hero, Vt.—~This {mplement Is formed
of a straight blade, convexo-convex In oross scotion, and provi-
dod on one side with boveled teeth having thelr points adjusted In
line., This construction adapts the comb to be used equally well
upon those parts of the body of the horse or other animal which
aro sinuous or angular as upon thosc whiob are smooth or gently
rounded,

IMPROVED RULER.

Charles M. Hayes, Sliver City, Idaho Ter—The Invention re-
lates o parnllel rulers, and consists in making a slotlongitudinally
in the wood, metal, gutta percha or other material of which it
may bo made—in order to enable the user to sit at n table or desk,
and without rising, stooping, or changing his position, to see the
figures under which a balancing line is to be drawn, the same
being thus readlly nccomplished without the least danger of a
blot,
IMPROVED LAMP.

David Sanford, Ashton, IiL—The burning apparatus bere consists
of an ordipary wick which passes through a long tube, and Is
tightly packed therein with cotton. At the summit is a piece
of incombustible material, such as porous stone, which absorbs
the ofl drawn up by the wick, and go supports the flame. The ad-
vantages claimed for this arrangement are that, when a flame of
the proper shape has boon obtained, it will always remain the
same; so that the flame can be arranged at such a distance above
the oil reservoir that the ofl cannot be heated; that burning vapor
will now pass down to the oil; and that the light may be regulated
us desired.

b

>

NEW MECHANICAL AND ENGINEERING INVENTIONS.
IMPROVED JIGGER.

Authony Rowse, Nesquebhoning, Pa.—This invention counsists in
causing the soraper of an ore separator to move down into the Jig
as the latter moves up, and tho reverse, so as completely to sepa-
rate the ereat a single operation. When used for separating coal
from slate, theslate, being the heaviest, passes through the bottom
of the shaking screen, while the cosl i3 scraped off into the pit;
but in separating iron ore, the ore, being the heaviest, passes tho
soreen, while the refuse matters are scraped off into the pit.

IMPROVED MACHINE FOR FINISHING BUTTONS.

Marcus M. Rhodes, Taunton, Mass., assignor to M. M. Rhodes &
Son, of same place.~This includesa variety of novel machinery
for finishing buttons, including & combination of a feeding and
holding device with a revolving wandrel carrying acutter or fin-
fsher. The whole is arranged so that buttons that are placed in
bulk in a receptacle in the machine are automatically placed ms
holding device to be operated on by the rotating cutter or finish-
ing tool. The object is to rapidly finish the edges of buttons. The
machine fs more particularly adapted to finishing papier maché
shoe buttons.

IMPROVED SEWING MACHINE SHUTTLE.

Willlam Gillett, Madison, Wis.—This counsists in a support for
the bobbin, which also carries the tension and thread slide, that
can be readily attached to or removed from the sbuttie. The ob-
Ject Is to provide a rellable support for the bobbin, and an even
and smooth tension on the thread, while all the parts are retained
firmly {n their places.

IMPROVED PAPER-FEEDING MACHINE.

Socrates Schofleld, Providence, R. 1., and Charles E. Baker, Mont-
clair, N. J., assignors to themselves and Charles E. Johnson, Phil-
adelphia, Pa.—This consists in arroging a pin in a paper feeder.
so that it will make a hole on the backward movement, prepara-
tory to entering the same on the forward movement. The object
{8 to cause the penetrating instrument more surely to penetrate
the top sheot and notaffect the sheot below.

b

NEW HOUSEHOLD INVENTIONS,

IMPROVED JELLY JAR.

Nicholas P. Todd, Shamong, N.J.—This jelly jar is designed to
form the Jelly directly into molded shape when filling the jars for
sale, £0 that it may be taken out and served in peatand conve-
nient manner, being specially adapted for hotel, restaurant,and
family use. The jar bas a number of interior compartments of
sultable shape, and a rim that extends toa suitable hight above
the compartments, for the purpose of containing & portion of jel-
1y additional to that required to fill the compartments, and which
will form the base of the molded jelly when the same is inverted.
Tho jars may be made of largersize and arranged with suitable
ornamentation In the molding compartmentsand on the top parts,
#0 that the jelly presents, on being taken out, an elegant and at-
tractive appearance. B

NEW AGRICULTURAL INVENTIONS,
IMPROVED FPLOW FENDER.

Andrew C. MoLeary, Humboldt, Tenn., assignor of one balf his
right to James H. Hamon and Samuel McLeary, of same place.—
This is an Improved fender attachment, by which the plowing of
young oorn, cotton, ote., may be accomplished without stopping
to uncoverand take off clods from the young plants. The clods
and {rregular lumps of earth are carried back into the furrow.
Tho fender picce issecured by curved rods and braces to the plow
stock, and a swinging and adjustable barrow is applied to the fen-
dor piece.

IMPROVED SEED PLANTER,

Lyocurgus J. Bosworth, Monmouth, Ill.—This wnohine hos ex-
pansion spoke wheels, tho spokes of which may bo made to project
moro or less to cause the wheels 0 measuro off more or less
ground at each revolution, and plant the bills at  groator or loss
distanco apart, 88 may be desired. Tho spoke wheols muy also bo
turned to bring them icto position to drop the goed in lino with
tho hills proviously planted.

IMPROVED SEED-DROPPING PLATE FOR GRAIN DIILLS.

Epbratm B, Null, Oxford, Ohlo.~This oonsists ina secd-drop-
ping plate, in which the holekare notehed around thelr periphory,
oraro mado star-shaped, to adapt them o recolve lirge or s
kernels, It §s thus adapted to drop but one graln ata time,

gurdless of the sizo of the kevnoels,
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Tmploments und Industrial
Kxport and Domeatie Use. =.n.muoo‘::°:.’r.

' TOr 1870 & '7, of nll the lending Oltios
um'wm bo wold At | {f

AMBrO P O, Hox T8, New York Cityr O
Powor & Foot Presson, Porrnouto, Drldgoton, N.J,

i 0od Sup't of Machine W .
uﬁ':wgml:-‘?w i‘u:lnu-m:;u.‘::- :.'?3.
ployment con. A 3

8. Padel g ress A, O X, o7 Mar
The most economienl and roliabl
ropalring and preserving Hoofs are m°A?b.“.ﬁ'-'u:::
Paint and Coment, I, W, Joh' s, ¥ Maldon Lano, N, Y.,
patontoo wnd sole manufacturer of Asbestos Matarinls,

A first olass Maohinist and  Superintondoent

Wanted.  Address ', O, Box 1817, Now York, stating
Reforancos, enew, aod Salary,

Makers of Jars und Cans for Fruft snd Pro-
anrvos, also ngu Toolw, please send wholesalo price
Ustx to Munn & To., this office. Destred by a forelgn
n;-m:‘ Who eXpects to give ordors.,

nnted—-Novel and praotioal Invention by n
rollable house, for manufacturing. Address, Post
Dox %3, Chillicothe, Onio, PRSI

Split-Pulleys and Split-Collars of sameo
strangth and appearance an Whole-Pulloys and \3;'0?:3
Collars, Yocom & Son, Drioker 8t., below 147 North
Socond St., Phlladelphia, s,

More than Ten Thousand Crank 8hafts made b
Chester Steel Castings Co., now running; ln-n'oo-!
slant use prove them stronger and more durable than
wrought lron. See sdvertisoment, page 413

See Boult's Paneling, Moulding, and Dovetalling
Macbine st Centennial, B. &35, Send for pamphlet ang
sample of work. M. C. Macb'y Co., Battlo Oreck, Mich,

Hand Firo Engines, LIft and Force Pumps |
fire and all other purposos, Mdrmkunmrotom.‘
Seonoca Falls, au e U.‘:.n A.m.

Shinele, eading Vo Maohi o
vartisement of Trevor & Co., Lockport, ll.n\!: i

The best Sewing Machine in the world—
the Lock Stitch, the Chaln Stitch, and mwf-q‘:::::
from two whole Spools. Agents wanted everywhere.
G, L. Du Laney & Co., T Broadway, New York Clty,

Stool Stamps & Hrass Stenells, for Marking Too!
Patents, Boxes, &¢, E.H, Payn, M'f'r, Burllu'ton,vl::

Hyatt & Co.'s Varnishes and Japans, as to
color, purity, and durability, are cheapor by oonpg::&
than any others extant, 26 Grand st., N.Y. Factory,Now-
ark, N.J, Send for clroular and descriptive price lat,

To Lease—The largest portion of the bul
corner Canal, Center, and Walker Ste., now m.a'ﬁ".f
a Blitard Manufactory and Sales Room. See sdver-
unsounn l.nnolhort:::;u. - =

upoerior Luoe or, 0 cap.
sod Vouplings for flat and r‘nundsxlﬁi‘t'a. Senlc’l m?gfﬁ'.
logue, G. W.Arny, 145 North 84 8t., Philadelphia, s,

Magio Lanterns, Stercopticons, for Parlor En-
tertalnments and Publie Exhibitions., Pays well on
small capital. 74 Fage Catalogue free. Centennias Medal
and Diploma swarded. MeAllister, 49 Nassau §t., N, Y,
Fire Hose,Rubber Lined Linen, aiso Cotton,finest
quallty, Eureka Fire Hose Co., 13 Barelay st,,New York,

The Scientific American Supplement—Any de-
sired back oumber can be had for 10 centa, 2t this omce,
or AlOAE KDY NEWH store,

To stop leaks In boiler tul use Quinn' -
oot Ferrules. Address 8, M, U(?e.‘s'o. xov?mukeall:..!:.

Water, Gas, and Steam Pi Wrought Iron.
Sand for pricas; ‘Halley, Furreil & Go., Pusiarsh, So-

For Solid Wrought-iron 800 ndver-
Usement. Address Union nwn-n.’ Mille, ?f"m. Pa.
for iithograph. &c.

Solid Emery Vulcanite Wheels—The Solid Orig-
oal Emery Wheol—otber kinds imitations and tnferior.
Caution —Our namo s stamped In full on all our best
Btandard Belting, Packing, and Hose. Buy that only.
The best s the chespest. Now York Belting and Puaok-
1ag Company, 57 snd 38 Park Row, New York.

M. Shaw, Manufacturer of Insulated Wire for
galvanic and talegraph purposes, &c.,25% W . 2th 8t,, N. Y.

F. 0. Beach & Co., makers of the Tom Thumb
Tolexraph and other eloctrical machines, have removed
10 5% Water Street, New York.

For SBold Emery Wheels and Machinery, send to
tae Unton Stone Co,, Boston, Mass., for circular.

For best Presses, Dies, and Fruit Can Tools, Bliss
& Willlamas, cor. of Flymouth and Jay, Brookiyn, N, ¥,

Bleel Castings, from one Ib. to five thousand Ibs.
luvaluable for strength and durability. Ciroulara freo.
Plitabureh Steel Casting Co., Pittaburgh, Pa.

Hydraulic Presses and Jacks, new and second
band, Lathes and Mach y for ¥ and Buting
wetals. K. Lyon, 4W Grand Btrect. New York.

Dismond Tor 1 #-J. Dickinson, ¢4 Nassau 8t,, N. Y.

L Y e

It has boen our custom for thirty years past to
devote a considerablo space to the nnswering of
questions by ocorrespondents; so useful have
theso labors proved that tho SCIENTIFIC AMERL-
OAN offico has becomo the factotum, or headquar-
tors (0 which evorybody sends,who wants speclal
information upon uny partioulur subjeot, 8o largo
{8 tho number of our correspondents, so wido tho
moge of their Inquiries, so dosicous are wo to
moeot tholr wints and supply correct information,
that we are obligod to omploy tho constant nssis-
tnoo of a considerable statl of experienced wri-
tors, who baye tho roquisite knowledgo or nocoss
1o the latest and best sources of information.
For example, questions relating to steam on-
gines, boflers, bouts, locomotives, rullways, oto.,
aro considered and answered by a professional
enginoor of distingulishod ability and oxtonsive
practical exporience. Enquiries relating to oloo-
tricity areanswored by onoe of the most able nod
prominent practical electricians in this country,
Astronomical querios by & practical astronomer,
Chowlonl enquiries by onoe of our most eminont
and exporiencod profoson of chowmmtry ; and so
on through all the various dopartments. In this
Wiy we aro enablod to unswer the thousancs of
queations and furnish the large muss of Informan-
ton whioh these correspondence columuns present,

Scientific

Tho lnrgo number of (questions sent—thoey pourin
upon us from all parts of tho world—rondors it
tmpossiblo for us to publish all. The editar se-
loats from the wass thoso that bo thinks most
Mkely to be of genoml Intorest to the ronders of
tho SCIENTIVIC AMKRICAN. Theso, with tho roplies,
ure printed; the remalnder go into the waste
baskot. Many of the rojootod questions are of o
primitive or porsonil oature, which should bo an-
swered by mall; In faot hundrods of oorros
spondonts desiron spocial roply by post, but vory
fow of thom aro thoughttul enough to onolose s
much asa postage stamp, Weo could n many
cases sond a briof roply by mall If the writer wore
to encloso a small foo, u dollar or more, nevord-
Ing to the nature or Importance of the cuse,
When we cannot furnish the information, the
money s promptly returned to the sondor,

R J, will find a deseription of the physio-
logioal and pathologlonl propertiey of aloohol oo
P UL VoL BL—~F. D, will ind a reolpo for blnoklog
for pattorns on p. 400, vol. 8.—F. N. T, will find »
presoription for bolls on p. 319, vol. 26— 1, J. will
find on p, 817, vol, 8, directions for salning white
wood In fmitation of bluck walout.—H, G, M.,
TW,, G. H. O, 1L B, K., W.W. 0., J. (i, M., D, A.8.,
E. P.N,W. W, ¥,, O, K. G., and others who ask us
to recommend books on tndustrin! and selentifo
wubjeots, should addross the booksellers who nd-
vortise {n our columns, all of whom are trust-
worthy firmas, for oatalogues.

(1) T. 8. asks: How can 1 separate gold
and platinum Mlings ? A. Dissolve the Nllogs In
strong squa regla (3 parts hydrochlorio aold to 1
ofnitrio nold), dilute with waterand fiitor, Evap-
amte the filtrato to dryness over & water bath,
dissolve in hot wator, rinse the ovaporating dish
with a littlo ohlorine water or aqua rogla (48 small
A quantity as possiblo) und add tho riosings to
the main solution,  Add to the solution ohloride
ofammonium until no furthor prooipitate forms;
allow to stand fn a warm place for soveral hours,
with occaslonal stirring. Remove the precipls
tato, which consists of the double ohlorido of
platinum and ammonium, by Mtration, and to
the filteato (tho liquid) add a strong solution of
protosulphate of iron; heat nearly to the bolling
polntand allow to stand In o warm plnco for sov-
oral hours, and fillter.  This lust precipitate con-
tiins the gold ; dry it on the fllter papes, mix it
with a little carbonate of soda (anhydrous) and
small fragmeont of rosin, place it in u snall black
lead crucible und heat strongly In a furnnco or
blacksmith's forge. If the amount of gold Is
swmall, it may be reduced ona plece of charcoal
by means of o blowpipe and a good spirit lamp.
It it isdesired to reduce the platinum salt to the
metallie form, it will be necessary to use the
compound (oxyhydrogen) blowpipe and n small
llme crucible ! the substance should be mixed
thoroughly with carbonste of soda, and the flame
bo mude to impinge directly upon the substanoe,
till it 1s fused to a clear button. The platinum
salt may, however, be readily disposed of to any
large dealer in fine chemicals or to manufactur-
ors of platinum utensils.

(2) A. P. pays: Inotice that in several in.
stapces you recommend 70 per cent aleohol for
making shellac varnish. Is it better than 88 per
cent, and why ¥ A, The chief recommendations
are that it {s much cheaper and does not evapor-
ate quite as rapidly as stronger aloohol. The
proportions of ingredients in the varnish dopond
altogether upon the character of the work upon
which it is to be employed.

(3) J. C, K. asks. How is marking ink in
cakes mado? A. It consists essontially of bone-
black, lsmpblack, gum arabic, molasses, and vin-
ogar. The quantities of the two latter Ingredi-
onts are quite smaell

(4) F. B. H. asks: 1. How can I tan or treat
bladders so that they will remain soft, pllant ?
A. We know of no such tanning process, and
have not seen bladders treated so0 as to retaln
theso propertios.

1s there s machine by which a penman can pro-
duce one or moro facsimile coples of a lotter or
{nstrument upon writing paper by tho samoe op
eration that produoes the original? A, The Edi-
son electrio writing pen allows any number of
duplicates of a writing to be rapidly made. But
this does not make the Impression at the same
time as the original. The manifold writer, con-
sisting of alternate sheets of colored paper (see
p. 478, vol. 25) and propared tissue papor, the whole
belng written upon with a blunt point, comes the
nearest to your desoription,

(5) A. G. 8. nska: Is it a good plan to wash
millstones with vinogur? A, If the millstones
are of good material, the vinegar should not hurt
thom,and would help to wash off insoluble earthy
mitters. Other very dilute acids would probably
answer equally well,

(6) W. asks: Has the lost art of coloring
glnss ever boen rediscovered?  Last Juno I re-
solvod to muke a proparation of paint to put on
o tin roof. 1 usod yollow ocher and oll mixed, I
put on ons coat. Not content with that, I went
to work, put two other logredients into a pot,
heatod them to bolling, put them into the paint
pot, and gave thoroof anether coat of these four
{ngredients. It was very carly o the morning,
and tho sun rose directly opposite the window,
causing a very hot vapor to rise and settle ou tho
gocond story window over the roof of the bay
window. The rays of the sun were so powerful
on theso four panes of glass over tho roof of the
by window that a perfoot coloring of tho gliss
took place. Anyone,standing on the ground snd
Jooking up, can see 4 lights of glass over tho sald
r00f containing the most beautiful colory that oye
ovor beheld, armanged as complemoentarles, In
more gracoful style than any artist could do It
The colors cannot be rubbed nor washod off, and
thoy cannot bo seen from the loside of the room,

tho glnss belng quite clear and trunsparent, A.The

American,

art of stnining glass hus nover boon lost, Bome
of the anclont plgmoents cannot now be made.
Wheo the oolor Is given to glass by & thin coating
of colored glass, 1t Is sald t be Nashod glass
When the coloring matter is spread through the
ontire material, It s sald to be ruby, or groon, or
ounary glass, ncoording as It is stained with the
oxides of copper, oroxide of urnnium, ete, Thore
In no dimoulty In doing it.  The appearnnoes you
mention nro known In optios as tho * Intorforenco
wvolors of thin flms,"” and are produced by a trans-
parent Blm on the glas,

(7) P, LG, neks: How sy & dentist deter
mine the flueness of & gold plate brought to him
for repalr, so that ho may know what fineness of
solder to use? A, Try It upon a touchstono and
comparo the strenk with the streak of gold of o
konown degree of finoness,

(8) W. N, muka: 1. What are the relative
volumes of 1 ouble Inch of bisulphide of carbon,
and 1inoh of {ts vapor st u tenslon of 15 1by, per
square inoh? What is the weight of 1 cuble inch
of bisulphide of ourbon? A Tho deosity of bisul-
phide of ourbon st 50° 15 127; a ouble Inch would
therofore welgh 252 5x<1'5=228 graine. The
dennity of tho vapor of bisulphide of carbon is
207 ; n ouble noh would thorefore welgh 2674
30035 =0 820 wralng. A cuble inch of bisulphide of
curbon convorted Into vapor at 80 und 16 Ibs,
prossure would therofore oocupy 858 ouble loehes,
2. In what proportion must the vapor of a bydro-
onrbon, ke bonzlipe, be mixed with atmospheric
air for perfeot combustion? A. No geneml pro-
portion oan bo given, the amount depending up-
on the relative proportion of the carbon and by~
drogoen (o the compound. In the case of benzine,
O, H,, nbout 754 times its volume, in the state of
vapor, of oxygon will be required for complete
combustion, I, Can such a mixturo be lghted by
a platinum wire hoated by an olectrie current,the
samo o carbureted hydrogen gas? A, Yes

What paint or composition for Iron will with-
stand great hoat without burning or scaling off
soon ? It Is Intended for boller fronts and fur-
nace doors. A, There is none.

(0) W. H W. asks: How can [ make a mu-
cllnge suoh as Is used on postago stamps? Al
Uso n strong aqueous solution of dextrin.

(10) D. W, 8, asks: 1. Has iodoform ever
been sucoomfully used as & medicine? A, Iodo-
form was iest employed az a remedy by Bouchar-
det of Parls in 1830, He recommended it as an
altorative In scrofulous affections, ete. It =oon
fell fnto disuse. In 1848 it was agaln brought for-
ward. At present It is not much employed as an
Internal remody. 2. What is {ts effect on the hu-
wan system? A, It has been recommended for
use in serofuln, goltre, rickets, syphilis, consump-
tion, and somo discases of the skin. Iodine is
also used o the samoe conditions,and many believe
that the good effects which have been obtalned
from the use of lodoform result from the lodine
which it contalos, nnd which Is set free when it is
decomposed in the human body. It s usually
given In doses of 3{ to 14 gmuins, in pill form.
Todoform is used as an extecnal application to a
considerable extent in cancer of the womb and
breast, and as a dressing to certain forms of ul-
ceration. Excellent effects are obtalned from it
when used in this way. It is applied elther in
powders, as an olutment, or in ethereal solution.
Sometimes it {8 used as a suppository in the ree-
tum or vagina. 3. Isit polsonous ln any degree?
A. When taken {nternally in moderate quantities,
it does not usually produce any irritating eflects.
In overdoses it occasions intoxication, great ner-
vous excitement, acceleration of the pulse, stag-
gering galt,and convulsions resembling those pro-
duced by strychnin. The breath gives off the char-
acteristic odor of iodoform. The quantity waich
will produce these effectsand occasion death in
the human belng is not stated. In ooe experi-
ment, upon a large dog, fifty grains proved fatal.
One of the chief effects of jodoform fs it= anws-
thetio power. This is very marked when it is
used upon sores (not inflamed), and when applied
to the mucous membrane. In the throat and
nasal passages, tho rectum and vagios, this is of-
ten very decided.

What is meant by standard coples of the obm,
in speaking of electrical measurements? A. For
a description of the obm, whica s a measure sf
elestrical resistance see p. 117, vol. 30,

(11) B. says: I have thousands of tuns of
sea kelp, not available for sgricultural purposes.
Can one suggest a method of utilidog t? AL
Soa weed (fucus paimatus and  saccharinug Is
oblefly employed as a source of lodine. The pro-
oess for extracting the fodine is very loog and
tedious, and It requires fderable chemical
skill to carry on the business successfully. There
s no work of this kind in this country.

(12) E. 8. T. says: I claim that, the larger
the surface of a lightning rod Is, the heavier is
the charge it could couduct. A friend averred

Again all conduotors take what [y calledn charge,
tho magnitude of which depends vpon several
clrcumstances, and & ocortain time Is consumed
1t the charging. Now, as regards comparatively
short conductors at least, Hittle or no hestiog ef-
foot is produced until the latter beoowmas charged
throughout, In other words, untll the current be-
comes uniforn In the different sootlons of fhe
conductor, If, then, but & fractional partof the
time required to obarge & conductor 18 ocoupled
In communicating electricity to Ity the latter 18
not affected, notwithstanding the fact that it
would bo melted were & curront of equal strengih
mwaintained through it for even afew scconds,
Wo would conclude from the, abave, then, when
the discharge is all but Instantaneous, that con-
Jductors possessing considerable surfaceo are most
desirble; but when it s remembored that Hght-
ning tiashes, besides comb ning great quantity
with high potential, sometimes suoceed onch
other so a8 to produce o veritable current, that,
and a marginalallowance for safoly, suggest the
rmployment of rods so constructed as to unite,
with large mass of wetal, considerable develop-
ment of surface. The item from Silliman’s
“Phllosophy " refers to the statie cbarge: that
slono resldes on the surface, wherear, on the
other hand, the wholo mass of the conduetor is
concorned In transmittiog & ourrent after the
chorgo hna boen once effectod.

(18) J. H. B. asks: What kiod of paiot is
best for painting galvanized iron exposed to the
weathor 7 The zino appears to oxidize between
the paint and the iron, and then pecls off, when
lead or common paint Is used. A. One of the
best puints we know of for this purpose, where o
dark color Is not objectionable, Is ns-
phalt dissolved In turpentine or beozine. It Is
extremely tenacious, dries soon, and becomes
very hard and Insoluble by the actlon of sune
light. It s flexible and vory durable, Do not
mistake It for coal tar.

(14) E. L. W, gays: I have a solution of ni-
trato of silver precipitated with oyanide of po-
tassium, also a gold solution done In the spme
way. Whatcheap chemical could I add (o let the
work, In coming from the bath, need no burnish.
ing? The bath i5: 1 oz sllver, cut in § cas. nitrio
acid and 2 ozs. water ; and I add that to 5 ozs oy~
anide of potassium in 32 ozs. water, A, Thero Is
nothing.

L Isthero a soft soldering fluld that will not
rust ? 1 pnow uso muriato of zing, with sal ammo-
ninc added, but It rusts my tools. A. Try olele
acld (orude), 2 Thero Is a solution sold named
anti-oxidizer, which is cloar as water, tastes sim-
ilar to borax, and {s used to preserve the color of
gold und sllver while being heated. The fluld s
undoubtedly water and somo ohomieal dissolved
init., Ttried bomx, but it does not seem to be
that. It docs not answer the purpose. Have
you any idea what it is? A, Itis probably chlor-
{de of ammonium (sal ammoniac).

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

N. F. R.—It is beautifully crystallized sulpbide
of iron In guels rock. The outer sbell §5 com-
posed of sesquioxide of iron from the decompo-
sition of the sulphide.—Two specimeons In a needlo
box, with no name on it, bave been received. No.
1is chalcopyrite—sulphide of copper—and car-
bonate of copper. No. 2 is clay discolored by ox-
ide of iron.—S. N.—No. 1 isa silicate containiog
iron, alumina, soda, lime, and magoesis. The
nodular piece of stoue is marcasite. No 2issul.
phide of lron withciay. No.3 is a piece of shale
with crystals of carbonate of lime in the crevices.
J. N. C.—It Is a variety of infusorial earth. See
P- 240, vol. 85.—G. W. S.—It is micaceous sand from
d posed and disinteg 4 graritiferous rock.
It does not inany procl 1. Other
than the attraction of gravitation, which acts
alike botwoen all bodies, there exists no atirac-
tive Influence whatever between the metals and
peach tree limbs (or imbs of other trees). Tho
divining rod is not a scientifio instrument ; and
aside from its employment in sensational tales,
its wonderful attributes, like those of the philo-
sophoer’s stone, are merely delusive fancies.

original papers and contributions upon the follow-
ing subjects:

On tho Mississippi Jetties. By A.S.

On Binocular Vision. By J. H. H.

On Car Wheels on a Curve. By S.T.

Also {nquiries and answers from the following :
F.0. H,—C.A. C.—J. A. MeN. ). L.R—C. W, J.—
A J.B.-E B-H.BR S—-W,C. F.-E G—-J.T.5.

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fall to appear
should repeat them. If not then published. they

that It is tho solld contents that must be id

lude that, for good reasons, the Editor

ored and not the amount of surface pre . I
find on reading your journal that Iem wrong.
Can you stite what proof there is that shows that
tho surfaceo arca does not add to the conduotibil.
ity? Tho facts on which I based my arguments
1 find {n Silliman's “ Philosophy," edition 15858, p.
#23: * Bleotricity resides only on the outer sur-
faces,” oto. A. The question of conductivity
may be regarded in two lights, the results of
whioh aro very different. For instance, we know
exporimentally that a wide and very thin foil of
metal {5 capablo of transmitting the charge from
alarge plate eleotrical machine, giving fiash of
porhaps soveral inches in length, while the ssme
foil would be deflagrated by the ourrcat from one
or two colls of battery. This apparcat anomaly
1s not 30 diloult of explanation as might ut frst
sppear. In the former case, tho clectricity has
what Is called high potential or tension, and Is de-
ficlent in quantity ; in the lattor, the quantity, on

which the heating effects depend, s very great.

wdcounuthm The address of the writer should
always bo given.

Enquirics relating to patents, or to the patenta-
bility of inventions, sssignments, ete., will not be
published bere. All such questions, when initials
only are given. are thrown into the waste basket,
as {t would il half of our psper to prix t them all;

aro sent: “Who sells a trioyclo propelled by
stoam ! Whose {s the best form of steam engine ?
Whe sells cleotrio telegmph wire? Whose aro
the best headlights for locomotives? Al
such porsonal ioquirics are prnted. 2 will be
observed.in the colump of “ Business and Person-
al* which Is specially sot spart for that purpose,
subject tothe charge mentioned at the bead of

can (0 this way be expeditiously obtained.
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ALUE OF PATENTS,

How to Obtain Them.
Practical Hints to Inventors.

ROBABLY no investment of a s=mall
sum of money brings a groater retum
than the expense incurred In obtaining
patent, even when the invention is but a
small one. Large inventions are found
to pay correspondingly well. The names
of Bianchard, Morse, Bigolow, Colt, Erics-
son, Howe, McCormick, Hoe, and others,
who bave amassed immense fortunes
from their inventions, are well known.
And there are thousands of others who have real-
1zed large sums from thelr patents.

More than Frorry THOUSAND inventors bave
availed themselves of the services of Muxwy & Co.
during the THIRTY years they have acted as so-
bators and publishers of the SCIENTIFIC AMERI-
CAN. They stand at the head in this class of busi-
ness;: and therr large corps of assistants, mosuly se-
Jected from the ranks of the Patent Office : men ca-
pable of rendering the best service to the inventor,
from the axperience practically obtained while ex-
aminers in the Patent Office: enables Muxx & Co.
to do everything appertaining to patents CHEAPER
than any other reliable agency.

OBTAIN neany ev-

ery letter,describing some invention,which comes
to this office. A positire answer can only be had by
presenting a complete application for a patent to
the Commissioner of Patents. An application con-
sists of a Model, Drawings, Petition,Oath, and full
Specification. Various official rules and formali-
ties must also be observed. The efforts of the in-
ventor to do all this business himself are generally
without success, After great perplexity and de-
lay, he is usually glad to seek the aid of persons
experienced in patent business, and have all the
work done over again. The best plan s to solicit
proper advice at the beginning. If the parties
consuited are honomable men, the inventor may
safely confide his ideas to them; they will advise
whether the improvement s probably patentable,
and will give him all the directions needful to
protect his right.

How Can I Best Sccure My Invention ?

This is an inquiry which one inventor naturally
nsks another, who has had some experience in ob-
taining patents. His answer generally s as fol-
lows, and correct:

Construct a neat model, not over a foot in any
dimension—smaller f possible—and send by ex-
press, prepald, addressed to Moxx & Co,, 37 Park
Row, together with n description of Its operation
and merits. On reccipt thereof, they will exnmine
the invention carefully, and advise you as to its
patentability, free of charge. Or, if you have not
time, or the means at hand, to construct a model,
make as good a pen and ink sketeh of the improve-
ment as possible and send by mafl. An answeras
to the prospect of a patent will be received, usu-
ally by return of mail. Itis sometimes best to
have a search made at the Patent OfMee ; such a
mensure often saves the cost of an application for
o patent.

Prollminary Examination,

In order to have such a search, make out s
written description of the Invention, In your own
words, and a pencll, or penand ink skotoh, S8end
these, with the fee of $5, by mall, addressed to
Muxx & Co., 57 Park Row,and in due time you
will recelve an soknowledgment thercof, followed
by & written report In regard to the patentablility
of your improvement. This specinl soarch s
mude wita groat oare, among the models and pat-
onts at Washington, to ascertain whothor the Im-
provement presentod is patentable.

To Make an Application for a Fatent,
The applicant for s patent must furnish a model
of his invention, If suscoptible of one; or if the In-
vention be s chomleal production, he must fur-
nish samploes of the ingredients of which his com-
position consista, Those should be securely packed,
the foventor's name marked on thom, and sont
by express, prepald,  Small Is, from a dis-
tance, can often be sent cheaper by mall. The
safest way 1o remit money is by s draft or postal
order, on Now York, to the order of Muny & Co.
Persons who llve In remote parts of the country
can usully purchaso deafts from thelr merohants
on thelr Now York correspondonts,
Forelgn Patents,

The population of Great Beitain s 31,000,000; of
Franoe, 37,000,000, Bolglum, 5000.00; Austria, 30, -
000,000; Prossda, 40,000,000, HRussia, 70,000,000, Pat-
onts may bo seoured by Amerioan oltizons o all
these countrios, Now Is the time, whon businoss
Is dull ut home, to take sdvantage of thoso (-
monse forelgn flolds. Moeohanloal improyvomonts
of all kinds are always In domand In Buropoe,
There will nover be o better time than the pros-
ent to take patents abroad. We have roliable
business connoctions with the principal capitals
of Europe. A large sharo of all the patents so-
oured In forelgn countries by Amorioans are ob-
talned through our Agenoy. Patonts obtained in
Oanada, England, France, Delglum, Germany,
Russia, Prussia, Spain, Portugal, the Dritish Colo-
nies, and ull other countries whore patonts aro
granted, at prices groatly reduced from former
mtes. Bend for pamuphlot pertalning spocially to
foreign patents, woien states tho cost, mo gran-

Sticutmt ‘imrmau

ted, ana the requirements of each country. Ad-
dross MUxx & Co., 37 Park Row, New York, Oir-
culars, with full information on forelgn patents,
furnishoed froe.

Canadian Patents,

In order to apply fora patont in Canada, the
applicant must furnish a workiog model, showing
tho operation of the improved parts; the model
need not exceed elghteen inches on the longest
side. Sond the model, with a desoription of its
merits, by oxpross or othorwise, to Munn & Co.,
& Park Row. Also remit to their order by draft,
chock,or postal order,the money (o pay expenses,
which are as follows: For a five years' patent, $50;
for aten yoars' patent, $75; fora fifteen yoars'
patent, $100. The five and ten years' patents are
granted with privilege of extension to fifteen
years,

Trademarks,

Any person or firm domiciled mn the United
States, or any firm or corpomtion residing in any
forelgn country where similar privileges are ex-
tended to citizens of the United States, may reg-
fster thelr designs and obtain protection. This is
very important to manufacturers in this country,
and equally so to foreigners. For full particulars,
address Musx & Co., 37 Park Row, New York.

Design Patents,

Forelgn designers and manufacturers, who send
goods to this country, may secure patents here
upon thelr new patterns, and thus prevent others
from fabricating or selling the same goods in the
markoet.

A patent for a design may be granted to any
person, whether citizen or alien, for any new and
original design for a manufacture, bust, statue,
alto relievo, or bas relief, any now and original
design for the printing of woolen, silk, cotton, or
other fabrics, any new and original impression,
ormament, pattern, print, or picture, to be print-
ed, painted, cast, orotherwise placed on or worked
into any article of manufacture.

Design patents are equally as important to citi-
zens as to forelgners. For ful particulars, send
for pamphlet to Muxx & (0, 87 Park Row, New
York.

Coples of Patents.
Persons desiring any patent jssued from 1838 to
November 28, 1857, can be supplied with official
coples at reasonable cost, the price depending
upon the extent of drawings and length of speci-
fications.
Any patent issued since November 27, 1867, at
which time the Patent Office commenced print-
ing the drawings and specifications, may be had
by remitting to this office $1.
A copy of the claims of any patent issued since
15838 will be furnished for §1.
When ordering copies, please to remit for the
same as above, and state name of patentee, title
of invention, and date of patent,
A pamphlet containing full directions for ob-
taining United States patonts sent free. A hand-
somely bound Reference Book, glit edges, con-
tains 140 pages and many engravings and tables
important to every pat and mechanic, and is
a useful handbook of reference for everybody
Price 25 cents, mailed freo,
Addross

MUNN & CO.,
Punrisuens SCIENTIFIO AMERICAN,
37 Park RRow, New York,
Braxcn Orriox—Corner F and 7th Strects, Wash-
Ington, D, C,
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Asarule, It pays best to advertise what one has to sell
or wishes Lo purchase, in papers having the largest cir-
culation among the class of persons 1ikely to be interested
In the article, Parties having Manufacturing Establish-
monts to soll orleaso, or who wish Estimates made for
Construoting Bridges, Dams, Iron Bulldings, Furnaces,
Heating Apparatus, Steam Engines, Bollers, Wood and
Iron Working Machinery, Agricultural Implements, or
Contraots for Englneering Works of all kinds, will find
that 1t pays to advertise In the SCIENTIFIC AMERI-
CAN.

The value of the SCIENTIFIC AMERICAN as an ad-
vertislug medium t be over 1 d. It goes
into all the machine and workshops In the country, and
s taken atthe principal Hbrarios and reading rooms in
the United States and Europo,

The BCIENTIFIC AMERICAN and BCIENTIFIC
AMYRICAN BUPFPLEMENT have o largor circulation
than all other papers of thelr kind in the world com-
bined ; and at no perfod since the commencement of the
publication of these papers has the weekly clroulation
been as large as st the prosent time,
The actual fssue of the BCIENTIFIC AMERICAN 1
47,500 per weok, and of the RCIENTIFIO AMERL-
CAN SUPFPLEMENT, 15,000, making the combined
clroulation, 622,500 every wook,
If auything In wanted in the mochanieal line, sdyertise
for 1tin the SCIERTIFIC AMERICAN,
If one has s patent or machinery to sell, sdyertise in
the BULENTIFIC AMERICAN,

Ifany oue s exhibiting at the Centennial, 1t will pay
them to sdyertise where they may be found,

For rates, soo the Arst column of the Inst page of this
paper,

O § () § ——

The Supplement.

Next 1o the BOIENTIFIC AMERIUAN, the SOIEN~
TIFIO AMERICAN BUPFPLEMENT biss the largost cir-
culation of any paper of (ta olass published, The SUP-
VLEMENT ‘s a distinct publioation from the SCIEN.
TIFIC AMERICAN, and has & large clroulation other
than smong the sabsoribers of the rogular edition.
Torms for advertisiog are vory low, as follows:

Back Page, Unted cover.. . .0be. a lne T
Inmde Page «..o..oooovivinins e.aline|  INBERTION.
Discount for Isrgo spsoe, and Lo quarterly sdvertisors,

Address the publishers,

Munn & Co.,

e 37 Park Row, Now York

in Tux SCIENTIFIC AMERICAN engravings and descrip-
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Tor 1877.
The Most 'Popul:n‘ Scéientific Paper in the World.
THIRTY-SECOND YEAR.

Only $3.20 a Year, including Postage,

THE

Weekly. 52 Numbers a Year.

This Widely Clrculnted and splendidly 11 the latest and best illustrations of New Omamental
lustrated paper is published weekly. Every number | Plants, for the house, lawn, or garden.
contains sixteen pages of useful information, and a large All Clnsses of Readers find in Tix ScesT-
number of original engravings of new inventions and | Lo Aumican a popalar resumd of the best scientific
discoveries, representing Engincering Works, Steam | o6 mation of the day ; and it is the aim of the pub.
Machinery, New Inventions, Novelties in Mechanics, | jishers to present It {n an attractive

form, avoiding as
To every intellizent
mind, this journal affords a constant supply of instruc-
tive reading.

Manufactures, Chemistry, Electricity, Telegraphy, Pho.

> much as powible abstruse terms
tography, Architecture, Agriculture, Horticulture,

e,

Mechanles find in Tux Sciextirc Amenicax the |
latest and most valuable information concerniog their | Remember, Tiur Sceminc AMescax isa week-

various trades, and detalls of all the latest and best im- ly paper—fifty .two numbers a year—and every sumber
provements in machinery, tools, and processes, together | contains as much information as many of the publica.
with such useful knowledge as will tend to digoify their | tions that are imued m athly. -

occupations and lighten thelr labors. The Selontific Amerfenn should havea place

in every Family, Library, Study, Office, and Counting.
room ; in every Reading-room, College, Academy, and
School. A year's numbers contain Bya pages and several
hundred engravings. Thousands of volumes are pre.
served for binding and reference.  The practical recipes
are well worth ten times the subscription price. As aa
instructor and educator Tux SCENTIne Avemicay has
It is promotive of knowledge and progres
Manufacturers find ia Tax Scmerome Asinr. | 2o =Y community where it circulates.
cax il d articles descriptive of the most recently | Terms of !-h-rr!pllon.—()nc copy of Tux
invented machines used in various manu/facturing op SCIRNTIFIC AMERICAX m’ll be sent for eme year—s:
erations, the different processes being lucidly described ; '{;"?‘»:nq—lwuuecpftpda;d;m"::z"-:‘b::‘:c:ei:l ;!lu
i designs ; jcal recipe nited States or Canada, e -
e F TG lars and twenty cents by the publishers ; six

of much value, @
moaths, §1.60; three months, §1.00,

Engineers find in Tug SaEstire Ammmicax
Tie Clubs.—~One extra copy of Tux Scmxmnc
ey d"“""“’ of all the best iaventions commect- | , L0\ il be supplied graths fov every club of five

“‘ '“h Bor with ‘M, 2 ‘,'.u'd M:‘t:’:‘:‘:;:‘ subscribers at §3.30 cach; additional copies at same
of & ia allithese & N oIk et Ao proportionate rate.  Postage prepaid.
sl mhwoad. One copy of Tur SCiExTING AMERICAX and one copy
of Tur Scuxrirc Asexicax Surriesext will be sent
Chemists find in Tur SCENTIFIC AMERICA¥ de- | for one year, postage prepaid, to any subscriber in the
tails of recent discoveries made in Chemistry, and arti- | United States or Canada, on receipt of seven dollars
cles on the application of chemical science in all the | by the publishers.
Sbch e The safest way to remit is by Postal-Order, Draft, or
Agriculturists and Hortlculturists find | Expres. Money carcfully placed fnide of envelopes,
securely sealed, and correctly addressed, seldom goes
tions of the best and most approved Farm Implements ; | astray, butis at the sender's risk. Address all letters
Juable inf on relating to Floriculture ; | and make all orders, drafts, etc,, payable to

MUNN & CO.. 37 Park Row, New-York.

Inventors find in Tux Scrextiric Asenican all |
necessary instructions how to secure Letters.Patent for
their inventions ; excellent {ustrazions and descrip-
tions of the best inventions made in this country and
in Europe : an official list of all Patents granted weekly
at Washington, with numerous explamatory notes ; dis- ;
cussions of guestions concerning the Patent laws of the |
United States, reports of trials in court, etc,

| no cqu.\‘,

SUPPLEMENT.

$5 a Year by Mail, post-paid. Send 10 Cents for Specimen Copy.

The Scientific American Supplement is a large and splendid periodical, issued every week.
Each number contains sixteen large quarto pages, profusely illustrated with engravings.

Fifty-two numbers a year. Uniform in size with the SCIENTIFIC AMERICAN.
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Advertigements,

Inside Page, oach nsortion - - - 75 conts a line,
Buck Page, ench tnsortion - - - $1.00 n line,

Bugravings may Aead advertisements at the sama rate
per line, by measurement, as the letter press. Adver-
(37 muast ba r od at pudlication afice as early
as Friday morning 1o appear in next (ssue

A Scientific Christmas Pres-

ent for your Boys.

THE TOM THUMB TELEGRAPH,

A complote Eloctrie Telograph, Including Sound. r, Key,
#wnd Battory, with whlch messagos may bo sent and va-
rious lnteresting oxporiments porrormed With 1t apy
oue oan learn to tolegraph  Frice omﬁ' $8.60, Can be
sent oy mall. Magooets, Eleotric tells, Burglar Alarms,
HBatterles, and other e¢lectrical machines uuppllcd at rea-
sonable prices. Sond for catalogue, F. C, BEACH & CO.,
430 Water St,, near .fefforson 5t., New York.

Wante to cure a case of Catarrh (n éach neigh.
borhaod,with Dr.Karsner's Remedy,to in-
troduce It. Sample Free, J. C. TILTON, Pittsburgh, 'a,

THE MANUFACTURER & BUILDER,
THE CHEAPEAT MECHANIOAL AND SCIENTIFIO JOULNAL
IN THE WORLD, [nofts NINTIE YRAR.
Epitep 8y P, H, VANDER WEYDE,
g#™ Sub cription price 2,12 per year, including post-
nge. Specimen c%pxe- Yuke, Addross
AUSTIN BLACK, Punrisnen
Box 4879, 87 P

ark ROW, NuWw York.
YOUNGAM A SCROLY, RAW beats the
$8 world, ‘.M.HE{}(!EER.%(';"r. k |Ium-p(§:t.'h':
SA\\'B FOR INLAID WORE,
Address J. M. SHEID, Willlamsport, Pa,
REVOLVING H'I‘BIIB()'K(:‘OPBS.

Holding from o to 50 Dozen Plot ires, by
ALEX BECKERS, 210 Thompson 8t., N. ¥,

TO GET YOUR RESIDENCE Substantially Painted,
address STAYFORD & LAWTON, Painters, &c., Park
Place, Newport, K, 1,

THIS NEW

ELASTIC TRUS

S Haan 'nddilferiog from allothers, Is

pesbinpe, with NelfAdjusting Hall
0 In center, I‘I::Jvtl Ieself to all posie
3 tonn ofthe body, while the ball In

;hv cup 1 reanen back the in-

stines just nas O porson
would wina the ﬂnfn . Wi
light prescre the Heruin {8 hed
securely day and night, and a radical cure cortain. It s eany,
durable and chesp. Sent by mail, Circalars free.

ECCLESTON TRUSS CO., Marshall, Mich.

for nll out of work (either
A G-UL]] MINE #0X) st home or travellng.
Preteiest business in the

worid, Don't engage (o anything till you write to
§l. T. RICHARDSON, PunLisuen
Brooklyn, N, ) &

Salesmen to sell light Hardware to
WANTEI] Dealers. No PERopLING. Salary, §1.200
0 yOoar Hotal eml travellng expenscs

vald. Address DEFIANCE W'F'G CO_, Cuicago, 11l.
IIIII’III*J“J WROUGH

B. &G 2DES
HE UNION IRON MILLS, Pittsburgh, Pa.,
Manufacturers of Improved wrought fron HBeams and
Girders (patented).

Toe great fall which has taken gluce In the prices of
Irow, aud "t‘lmm. fo Deams used 1o the construction
of FIRE PROOUP BUILDINGS, Induces us to callthe s

attention of Engineers, Architects, and Hullders to
the undoubted advantages of now erecting Fire Proof
structures; and by reference to pages 22 & 5i of our Hook
of Sections—wiich will be sent on applicstion (o those
contemplating tue crection of nr-[mur bulldings—~THE
COST CAN BE ACCURATELY CALCULA tED. The cost
of losuranceavoided, and theserious losses Lo Interrup-
ton to buslness csused by fire, these and like considora-
tions fally Jusify any sdditional first cost, It s belleved,
t-at were owners fully aware of the small difference
which nowexists between the use of Wood and Iron,that
in many cases the latter would be adopted. Weshall be
leased to furnish estimates for all the Beams complete,
rur any specific structare, »0 that ihe difference in cosg
may at once be sacertained. Address
CARNEGIE, BROS. & CO., Pittaburgh, Pa,

T he suc ate of Agvats Wil lee
magnifesns new cnmbiont on of
15 ILLUS I RATED WEKKLY b
MARVELOUS.
Lot po sne fall S0 send for par
Mcalars. CHAS, CLUCAS & CO,
14 Warren St New Yook,

[A0|E8 can make §6 a day, In thelr own city or town,
Address ELLIS M'F'G Co,, Waltham, Ms,
FT'HE ARTIFICER'S JASSISTANT—Indispensa-

ble to Inventors, Model Makers, Machinists, Artl.
zans, and Apprentices: contains 70 pages and more than
3

) Roclpes, Froc es, and Disgrams ll(, mall, post-
age pald, #2, Address EMPIRE STATE PUBLISHING

5
CO., New York. Agoots Wanted

THE
GOLD PENS

Are masufsctered by JOHN NOLLAND, Ne. 19 Wosi Fourth
B, Closisnatl. By 5 paiant provess be abdors pure goMd so &
W maks it ae eleatie ae Damasous Steel Prices ss low as
he old atvie, Bend for Dlusursind prioe Hat

NEW YORK AGENCY, 1"(7)0 :\:.\.‘!!}AF b'l’

I\l ACHINERY OF IMPROVED BTYLES FOR
making SHINGLES HEADING, snd STAVES:
also DUAGE LATHES for TURNING HANDLES, Sol
wakers of Laws Fat. Shingle and Headlng hvlu‘;M-‘
chine. Address 1‘I:?>.V|ma CO,, Lockport, N. X

NOTICR, We have ihe
largeel and best setlln
Bratl ‘nntf Pack

Ancy Met, pin and
pe oo, with assarted Jow
1t Laver Wiich Tree 10 o)) agantsa

0., 760 Broadway, N. Y.

patd

Universal Milling Machine, Travers Drill,
arge ot 15 & 10 1o. Latbes, Small Boraw Machine, Plan
rs. Dri Drone. and Prosses. ALLIS, BULLARD &
) LiMiTEL {4 Doy Street, Now York

I:“H 8ALE-—12x88 In. Greene Engine, Brown &
<i

o -

Seientific
AIR COMPRESSORS

FOR ALL PURPOBES,

ASPECIALTY of HEAVY PIRESSURES,

THE NORWALK IRON WORKS CO.,
Sourn NonwaLx, Coxx,

vA;‘l‘Tll;I.N Ni\l.ll-'.n.‘lll N i“ NAAIAEY 0] 1200 8
AE Lo teavel nnd sell goods to Denless, NO
"'ﬁnl)l NG.  Haotel and travellng expenses pakd,

didress, Moxivon Manvracruning Co,, c'lm"unnll.”hm

The Toll-Gate ! Rrtathiwrr 58" hec’s
H || 0

l_\_l_ull Address, with nnluu.n:?l(‘,‘.urllul:‘;‘\" ll’l:;ﬂn;)t‘)of; {o

LeQount's Patent

MACHINISTS’ TOOLS.

(»
Bet Irgn Noxs, Roduced Prices. e
o .il'z.w

toein,.,.
* Steel
o “ v 18,00
Iron & Steel Clampa, DIo Dogn, Clamp Dok, Viee Clamps
hxpnnylnc; Mandrols, &o, Hona for 1nteat Price LIst to
C. W. LE COUNT. South Norwalk, Conn.

vy, castings tinware and other inetal
vork ENAMELED JET CO0DS,in wot t
AMERICAN ENEMELCO 1Y wl'-".?.".."v.'.""-'-;:;fb'-”:c'? .d;l'“l’

STEAM ENGINES FOR SALE

f’l offer the followling very superior Todd & Raftorty En-
1

nea for sale at groatly reduoed prices:

xl!;u:\vmlll , one 12xl4, one 11x4 ono'll(.?)xr"ﬁ.lgxx:o bea,

sggmxl , one 5x10 on legs, one 511‘1, portable one 8x16,
\ 0 holating ; .IH firat olasa and entirely new, Alsc

VAr rlvun Wizos an nds of Boflers, 1 wllt’alw farnisl

l]iruc fcations and estimates for all kinds of ropeand bag-

g xﬁ machinery. Send for desoriptive olrcnlarand pricc.

+ G TC 5
10 Barclay 8t. Now York, or Paterson, N. J.

Anmerican,

P
KNofsoless In operation—Ferfec,
ir sorkmanship—all Mght parta
of Cant Hreel,

Every Engine indieated, and
yxive dorreotied to give the high-
est nttatonblo resuits,

Warranted wuperior to any
semi-portable  Kogine in  the
market!

Send for Prios List and Clreo-
ar

HennvAny & HeEncner-

nRoopE MG, Coy,
Dayton, Oblo,

IECLIPSE R. R. BAR,
For Moving Cars

on Sidings.
Pat. Oct. 10, 1576,

Durnble, Effective,

ant
Will not Slip,
Manufaotured and for Sale,
By \_\»’.wl‘. DUNCAN & €O, Bellefonte, Pa.

%512 n day ot nome, Agonta wanted, Qutit and
U terms free. TRUE & Co., Auguata, Malne,

WATCHES. Cheapest In tho known
warld  Sampde wateh and ouifit free (o Apents,

For terms address COULTER & CO.Chlcago

Pond’s Tools.

ENGINE LATHES, PLANERS, DRILLS, &o.
8ond for Catalogue, DAVID W, POND, 8 w

TRADE ENGINE.

413

REVERBIBLE

HOISTING ENGINE

FOR ALL PURPONES.
- Chnnm sim ;lt‘:bduul:)a. and offective.

LD RWO M'F'GCO., 166 Fesrl si.".‘_‘;v_
GEORGE C. HICKS & CO,,
Baltimore, Md.

CLAY RETORTS, TILES, FILE BRICKS, &eo.
s o ra Cottn I'lpos of all elzes,

§ - 10178 g1 TSN za e
THPARETHE OROTON & SAVE THE CONT.

Driven or Tube Wells

tarnisbed to Isrge conramers of Croton and Ridgewood
Water, WM, I)fAPIl)IU'.WH& BRO., 114 Waterst, N.¥
who control the patent for Green's Amorican Driven Wall

SHAFTSPULLEYSHANGERS
COUPLINGS ETC.

u btock, and for Sale 0y
WILLIAM SELLERS & CO.
Priladelphia, and 79 Liberty St., New York.
Price lists and pamphleta on application.

Steel Castings,

From X to 10,000 Ios, welght. An invaiuable suostitute
for expensive forgings, or for malleable lron Castings re-
quiring great strenwth, Send for clreular and price st
to (2"%;5'”-2[! STEEL CASTING COMPANY, YE-
LINA STREET, PHILADELFPUIA, PA.

Planing & Matchingr.o

Moniding, Re-sawing, and Tenoning Machines,
Baws ana General Wood- Working Machinery.
JOHN B sCHENCR'S wns; Attcawan, N. ¥,

#ena for CataloRue. 181 Lioeree 8. N Y. city.

LUCIUS W. POND, Worcester, M

- Ssmsw—a

ROOTS’ ROTARY HAND BLOWER.

FOR ALL KINDS OF

BLACKSMITHING.

DOES MORE AND

— P8’ BETTER WORK,
SAVES ROOM, LABOR, AND COAL, AND LASTS

TEN TIMES LONGER THAN BELLOWS.

P. H. & F. M. ROOTS, Manuf’rs, CONNERSVILLE, IND.
S. S. TOWNSEND, Gen'l Ag't, 31 Liberty St., NEW YORK.

Todd & Rafferty Machine Co.

MANUFACTURERS OF

The celebrated Greene Variable Cut-Off , Lowe's
Patent Tubular and Fiue Botiers, Plain Sifde Valve Sta
fopary, Holsting, snd Portabie Engines. Botlers of &l
tinds. Steam Pumps, Ml Gearing, Shafting, &c., Silk.
Tow Oakum B.g‘lnﬁ..no , Flax,and Hemp Machlnery
Agents for the New Haven Manuf To.’s Mschin.
'st’s Tools, for Judson's Governors
SRR R R, T D
WORKS. PATRRSON, NEW JERSEY, s

Braloa all styles
iminard Milling Machines i,
Canlversal Milling Machines from $X0 upwards; Brown's
Patent Screw Machines, &c¢., &c. Address SRAINARD
M. M. CO .10 MUk Bt , Boston., Muss.

The HOADLEY
PORTABLE STEAM ENGINE.
WITH AUTOMATICAL CUT-OFF REGULATDR

AND B ALANCED VALVE

THE BEST ,*° MOST ECONOMICAL ENGINE MADE

FOR CIRCULAR

Eachweek to Agents. GondsStaple
testimonials reevivel.Terms libers
ticulurs treu, J L Worth & Co.st.Lou

§66 a week fn your own town. Terms nnd-os outnt
free. H. HALLETT & CO,, Portland, Maine.

OTIS’ SAFETY HOISTING
OTIN, BROS, & CO
No. 34N BROADWAY, JEW JURK

Made by one Agentin &7 days. 13 new
$984nrnc]u. Samples free.  Address,
€. M. LININGTON, Chilcago.

CELEBRATED FOOT LATHES

Foot Power, Back-gearcd Screw

[ 3 Lathes, Small Hand and Power Plan-
il for Metal, Small Gear Cuttors,
Slide-rests, Ball Machine for Lathes,

Foot Scroll Saws, light and heavy.

Foot Circular Saws. Just the ar-
ticles for Amateurs or Artisans,
Highly recommended, Sendfor [l
Justrated Usfalogues.

N.H BALOWIN, raconia N.H.

Wood-Working Machinery.

Patent Soroll Saws and Band Sawsa S?cclll!y. OVER

00 MACHINES IN USE. Medal at Cinciooat! Indus-

trial Exposition. Agents {nall large clifes.
CORDESMAN, EGAN & CO., M'f'rs, Clacinnant, 0.

EUREKA LATHE.
Price, Wood Bed - - - - 300
“ Yron Bed - - - = - 1L0D

EUREKA MANUFACTURING €0,
171 Devoushire St., Boston, Mass,

BARNES
Foot Power
MACHINERY.
10 INVALUABLE MACHINES

for Mechanics and Amateurs.
Also Fanc

Woocs and Designs
Send for S page Illustratad Cata-

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

Wood & Light Machine Co.

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

NEW SCIENTIFIC BOOKS.

New Editions--Just Issued,

TRAUTWINE'S CIVIL ENGINEER'S POCEET BOOK
of Mensuration, Trigonometry, Sarveying, Hydrullcs,
Hydrostatics hlluulm'nu sod their Adjustments,
Strength of .\hu—rlnl-. Masonry, Principies of Wooden
and Iron Boof and Uridge Trusses, Stone Bridges and
Culverts, Trestles, Plllars, Suspension Brﬂdwﬂ. Damas,
Rallroads, Turnouts, Turning Platforims, Water Sts-
tons, Cost of Earthwork, Foundations, Rotalnlog
Walls, ete, By Joun C. Trautwine, Oivil Englocer,
12mo., 45 pages, mor. , tucks, giit cdges. dth edition.
Tenth 1housand Revived and corrected. $5 (0.

TRAUTWINE —A NEW METHOD OF CALCULATING
the Cublc Contenta of Excavations and rmbankments
by the ald of Diagrama; together with Directions for
catimating the cost of Earthwork. By John C. Traut-
wine, C.E 10 steol piates, 5th edifion, compietely
revised and enlarged. Svo., cloth. #2.00.

TRAUTWINE.~THE FIELD FPRACTICE OF LAYING
ont Cirenlar Curves for Hallrosds. By John C, Traut
wine, Civil Engineer, Ninth edition, revised and en-
larged, 12mo., tuck, B0

ROPEI,~A CATECHISM OF HIGH PRESSURE, OR
Non-Condensing Stoam Kogines; incloding the Mod-
elling, Constructing, and Managenieol of Steam Ko
gines and Steam Bollers, With valgable tlustrations,
By Stephien Koper, Kngineer. Third editon, rovised
1¥mo,, tucks, gilt edge, ¥ 0

ROFER. ~HANDBOOK OF THE LOCOMOTIVE;: In-
cluding the Copstruction of Epgines and Bollers, and
the Construction, Managemans, and Running of Looo
wotlyes., With Hlustrelions. By Stephen Roper, En~
gioeer. Mmo., tueks, gt edge, 8.0

ROPEN,. ~HASNDROOK OF LJ NDAND MARINE EN-
glines; Ineloding the Modelling, Constraction, Kunnlog
and Mansgemeut of Land and Marine Engines and
Bollers., With fllustrations, By a(.‘j-hrn Noper, En-

Kineer 12100, taoks, gilt edge, .50
ROPEXR.~HANDROOK OF MODERN STEAM FIRE
Kngine ncluding the Honning, Care, and Manage~

wam Fire Eagioes and Fire Pumps. With
) By Mephen Koper, Engineer 12mo.,
odge, BN

ment
{lustra

tucks, ¥

ROVER, ~USE AND ABUKE OF THE STEAM BOILER
iy Stephen Hoper, Eogloeer With 1llustrations
1m0, , thoks, gL edges, | FRLLN

¥~ Auny of the above Pooks sent by mall on recelpt
of price
CLAXTON, REMSEN & HA FFELFINGER,
PUBLIsiE POOKARLLERS, AND STATIONERS,
604, 0, 28 Market 5¢,, Fulladelphis, Pa

By an arrangement with

G l r e Publisher wy will send avery resd.

Dy o pmll.r-n' Tranaler Pictares free,

Bend 2¢ .llnt:‘n for posiage. They are highly rr&vrnl.‘l:'nu
e d L1y trandfarred (0 A0y dbiect. Acunts wanled

wl, and saslly STADLTTEN & CO., 163 Wiliam St.. Naw York

gamples worth ¥y

e ———————
per day st home
$5 t'o $20 tree. Brixsox & Oo,, Portiand, Me.

CHLORIDE OF CALCIUM.

Fifty tuns for Sale {n lots to suit.
RANSOME 10 Bush st., San Francisco, Cal.

SEND
Shaping Machines TheJ C.HOADLEY CO. LAWRENCE. MASS. R e JOHN BARNES,
Have novel device for STATE WHERE YOU SAW THIS ROCKFPLED,
length of stroke whilein Winnedago Co. s
also, au own fced,ul

DUCK CUN FOR SALE CHEAP—nearly

new—S Gauge, mursie loader. Plenty of metal In brecch,
which will allow very heavy charges., Address
T .« New York.

8100. REWARD. 8100.
Tuse MOUSTACHE prodoced oo & smooth face
by Abe uwe of Dyxs's Braso Eioux withest
m or will forfeit $100. Price by maul ia
\-T 35 cesta, for Wires 30 orata

A SMITH & CO., Ag'ta, Palatize, 10

.)()O FOR BEST PIANOS 15 Tux WORLD
) i v ® —in use all over the U. 8. In over %0
towns by persons you will find i our Illustrated Circo~
lar, probably residents of your own place, or very uear,
where you €an ey our planos. Genuine Rosewood—
overstrung—1full Iron plate—7% octaves—Agraffe—and
possessing every lmprovement Known, and warranted 5
years by a responsible lncorporated Manafacturing Co.,
referring by permiseion to the Chiemical National Bank,
New York Clty, by far tie stroogest bank in America.
Planos sent evorywhere on trinl. We bave no agents.
Seod for Lustoated Circolar giving full particalars.
Address UNITED STATES FIANO COMPANY.
{Please name this paper),

S0 Hrosdway, New York.

T DAYTONCAM PUMP,

The only Pumpin the Market Deslgned
aod Constructod especinlly for Baller
Feeding.

Are Pumoping water at 38* ¥, No Dead Cen~

ters, Tho Steam Valvo Is s plaln 8llde Valve,

fdentical to the sllde valve of a Steam Ko
glne, but derives lta motion from a ¢am

Speed can be regulated (o sult evaporstion,
Fumplog Heturns from Steam Heatiog Ap-

paratus a specialty

$7 Send for Ulrcular,

!

DAxyrOoxN, Omo,

T PAYS to sell our_{fubber lana Printing Stamps
Terms free O, A. MAKPER & BRO,, Cloveland, O,

MANUFAOTURER OF FIRST CLANS TAFS AND
DIES, Pawtuckes, K, 1

Lathes, Planers, Shapers, Drills,

Gear & Balt Cutters &o. N, 60

MACHIN
COLD l\“l.?rrhzz;lzh‘ .2.‘3"’{?15(”?&'- FOLLRY
COUPLINGS, BELTING, TANITE EMERY WHE
ARD ORINDERS, IN 8TOCK

GEORGE PLACE
171 Chambers & 108 teade Hta.. Naw York City.

PHOTOGRAFHICAPPA-

RATUS & CHEMICALS

complete, with directions, $10, No toy; takes plotares
s ineheos. Send for (lnstried clrealsr

‘\), MOPGAN, 1« Ans 8t New York, . O, Bex &8,

Salary $75 2 moath. Holel sad muhzf ;‘u\p‘_n-- s L

HODGKINS & HAIGH, 7 Warren st
TRAVELINC
NEW DEPARTURE. IAW55CS
[y

S
5. A GRANT & CO_. mazulactaress » ELOVES
33d PAPER, 2,5 ¢ sad » Home Si., Cincixxari, Osio

MATEUR PHOTOGRAPFHIC APPARATUOS—
Z\ Latest invention. Every person can operato
Swith perfect success, Complete, with chemicals,
&c. Tice $5.00, Eunclo ap for cireaiar
E. SACKM anufacturer
6% Doaald Av., Brooklyn, N. Y
2 Agpcots wanted.

EAGLE FOOT LATHES,

With Seroll sad Circular Saw Atiach-
ments, Siide Heat, Tools, &¢, ; alao Small
Enxine Lathes, Motal Hand FManers, &o.
Neatest deslgns, superior Anlsh. i w

con. Our new Uatalogue describes
those and every ol nee for theAm-
stour or Artizan, Bend for it

WM, L. CHASE & OO,
B & 7 Liderty 5t. New York.

QTEEL NANE STAMPS—Only 19¢. a Lotter, post paid
5 Address STEFLSTAME WURKS. New iaven, Conn

" Wood-Working Machinery,

#ach as Woodworth Paning, Tongueing, asd Grooving
Machines, Uantei's Plagers, Richardson's Patent Im.
roved Tenon Machines, Mortising, Moulding, snd Re-

w Machines, ana Wood-Working Machinery gene-
rally. Manufaotured b

WITHERDY, RUGO & HICHARDSON,
A Sallabury Street, Worcester, Mass,

(Bhon formerty ocoupisd vy K. BALL & CO,)

F"“ ALL KINDS OF \l.\('lllsm.\-—.\p{ly w0
8. C. MILLS, 21 Cortlamit §t,, New York.

Cutiing Naws, o J -
Tenoning Machines, Hand & Sevoll
Sans. tar ing, Horing. Shaping, Feles.
Ing & Nuol Papering Machines. Wood
Lathes & Machioery for Furniiuve,
g Car, Wheel & Agrivalinrnl Shops.
f.‘ Baperier te 487 1o wen. Prices reduend v sult Uhe tinan,
\

——
e ————e e
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Scientific Jmervican,

b

[DEc. 23 Anp DEec. 30. 1876.

S e T Bagle Anvils

Fh00 5 R,

Enpgravings may Aead advertisementa al the same rate
“per line, by meavurement, as the lelter press, Ad
verliemenie st de rece(red al pubdiication ofice as
early as Fyaday morning to appear (n next fse,

INVENTORS,—Oorroot and lowest esti.
mates of Orst class Manufacturers obtalned, for
poah e tnd e

& ol description, from model, samplo
yo 3n:~|‘:|,w'-r&'mpla Poforrod): We are %{n centor
g?mn fapgest manufacturing district in Now England,
and have extonsive -mimlnu o and Influende, lusl-
&eu strictly confidential, 8at] I\qnﬁunnnnlcod. Torms

ro!

afaet
L0 pach nrtiele, B, W, UPSON & CO., Manufacto-
nte, 5 Bank 8t., Wn(}j!-v\!ry_._.(,_qgn'.

GINBS. good as new, Fixtures oompﬁu_‘.;

!C —8x12 Portable (Hoadloy), $&0; 1-7x10 Portable
mo‘n). i :ol «.l u”\'(nnl ’llonury Engineat 6Tl
e

pright |

Retail at 9 Cents per Pound.
FACE AND Honx or BEST CAST STEEL. They are the
ONLY Anvilg that are WARRANTED. They are
better than all others snd much cheaper.
g#" Bend for Clroular to

FISHER & NORRI!S, Trenton, N. J.

(Sole Manutnoturers in United Stntes.)
For showing hest of

| Pyromotors. Ovens,Hot Blast Plpes,

Bolter Flues, Super-Hoated Steam, 011 Stills, &c
HENRY W. BULELEY, Sole Manufacturer.
14 Broadway, New York.

Slapen v L Ride, furnishied and set for Boring Rooks,
Drosaing ML Burrs, Kmery Woeels, Grindstones, Hard
oned Steel, Calonder Rollers, and for Sawing, Turning, or
Working Stone and other hard substancos; aiso Glaxfors'

for cleaning Boller

Tube Cleaners [ e

L) \5 0
- 10 fnch eylinders, Also, 1 New 211,
M?;':.nlllo. GOOD 'IN&“‘III'I!K. Ol Clty, Pa,
SMITH'S MANUAL---Complete 80I‘fl-
fon In Tele —alho contains the largest {1-
ll\?:l‘;“lce‘do&momewnlbn‘iemph and Electrical Batte-
rlesand Instrumonts published in Amarica. Matled, post
pald, toany sddress forde, L. G, TILLOTHOX & Co, N, Y.

HARTFORD

STEAM BOILER
fnspection & Insurance

COMPANY,

¥, B FRANELE, V. Pres't. ), L ALLEN, Pres’t
1. B. PIERCE, S%°.

PORTLAND CEMENT

ROMAN & KEFNE'S. For Walks, Clsterns. Founda-
tons. Stables,Usliare, Bridges, Roservolrs, Broweries.eto,
Hemit 10 centa for Practical "'3.“ ents.

8. L. MxwouasT & Co.. 7 South §t., New York.

To I.ease,

ALL THE LOFTS AND PART OF THE FIRST
floor and basement corner Center, Canal, and Walker
Bt., now occupled as a Hiillard Manufactory and Sales
Room. Power furnished, if desired, “Em on all sides.
Oue of the best Jooations In New York for Manufac-
turing. and central for a Sales Warchouse, For further
unformation, apply to omee Selentific American.,

= for any Piper or

DONT SUBSCRIBE Magazine U1l you

wriie 1o M, T, Hicmanneon, rublisber and Sedseription Apeni,
1 Pulton SL, Broskive, N, Yo A Premium for every Subacriber

Portland and Keene's Cement.

From the best London Manufscturers. For sale by
JAMES HRAND, 8 Beekxman St., Now York.
A'Practical Treatise on Cement furnished for 25 centa.

H.W.JOHNS" PATENT.

=

S%%R%ZP Sk

ASBESTOS ROOFING., S,
ASHBESTOS D'T_%A.B!i{f'l PE AND BOILER
N

ASH S STEAM P NG.
Pire-pASBESTOS STEAM PACKING

ASBESTOS PAINTS

inf d Coatin C s 1
Neu&:l:luu. d: f‘ (;uRctoﬂs.n lcakrmcynﬂoo. IT:
&, ! Paipt. sheathing and Liniog Felts,
Asbestos Bon Paper. Thread, Cloth,&c. These
articies are ready f0r use, and can be essi'y ap sited by any
e BN TN S v e . Y
Patentee and Manufacturer, Estabifshied 1558,
K Firw Prominm atons of A1l st Comtennial, limnd and Sely-raksng.

voie Printing, ===

Prows for cards, labely, exvelopes, etc. Larpe

8. dm'nlnp-‘-i.l-,b-'l,ru'-dﬂ-u.
» have poud palice for bours, azd can

-~ make monecy by Wi ia wmall jobe

BOYS i,

for calabgue.
SES & s, KELSEY & 0O, Meriden, Conn

Machinists’ Tools.

Exw sad Ixrsoven TTERN
Send for nets illastrated -2 o

veitihos, Planers Diill, &o)

MANU
ow Haven, Conn.

Niagara
SteamPumpWorks

EsTABLIANED 183,

CHARLES B. HARDICK,
No 93 Adame Bireet,
RROOKT.VN, W,

Brayton Reaay Motor.

Ithas 50 boller, Is safe, economical, started by any
ons in one minute, cocupies mmall space, and gives ab
unsurpassed ¥, reliahie power. Address

Penna. Ready Motor Co,,

132 N, 34 e, Philadelphia, Pa.

DUC'S IMPROVED
PATENT ELEVATOR BUCKET,

For Hrewe Flour Mills, Graln
ﬁlrv-lor:.‘;‘nx-r Refiners, &e,
These buckets are made of the best char-
oonl Mamping Jron, and are warrsvted
outwenr six of the *"*old style buckets."’
The cost s about the same, Address
T.VF.BOWLAND, Brookiyn, E. D K.Y,

FOYE W
e the 16 the United Sta ™ °E¥’
g oy ™
Millstones, Portable Mills. Smut sachines Feckors. uil
Ploas, W lleys and Gearing, specially

a4 W flour mile, Bend for Catalogne.
J.T. NOYE & BOS, Dufialo, N, Y.

Dinmonds, J. DICKINSON, 64 Nawsau 8t,, New York,
MPER AND LEVERS

RK[()N LATORS BBST GAGK COCKS,

MURRILL & KEIZER, 44 Holllday St Balt

TIONAL Brexn Tune Creaxun Co,, 514 E, 9th8t., N, Y.
A Ay AGENTS' PROFITS per wook. WII prove
$0)7.‘)() 1t or forfelt §500, Newarticles aro Just pat.

orted. Bamplos sont froe to all.  Address
W, H. CHIDESTER, 218 Fulton 8t, New York,

- y 5 o
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PRICE ONE DOLLAR,

Sent Post-paid, on Receipt of Price.

LIST OF ENGRAVINGS.
I—THE LETTER WRITER OF SEVILLE. This picture presents

most forcibly the contrast between Spain and our own blessed land—between education and ignorance. I ne
one of our American gﬂl- confiding to another the subject mattar of a communiéation with a dear friend, ax this
dark beauty seems to be doing! ter position and expression are most natural, ana so too is the dtitude of the old
scrivener, whose ear, be undoubtedly assures ber, is the grave of secrets. The other figures are life-1ike, and the
whole picture is pleasing. o

II.—.THE CROSSING SWEEPER. A scene familiar enough to dwell-

ers in New York In the winter season. The faces are not common ones. The boy's Is that of one likely to make
his mark {n the world, The lnds'l is fall of goodness; but her attention s absorbed b( an lg;-mnhln‘ vehicle
which slie must escape, and she does not see the carnest countenance lifted wo respectfufly to hers

III._THEROYALPRINCESSES,CHILDREN OF GEORGE

111, From the }:lcture in the Royal Collection—painted by Copley, of Boston, for George III.—Mary, Sophia,
Amelis. One of the most graceful and chormingly natural portrait groups anywhere to be seen,

IV..THE SKEIN WINDER. A domestic scene of the old Roman time.

An original subject, and treated In an agreeable manner. Most of our readers will recall similar experiences,
The poet Loogfellow cites, in his ** Courtailp of Miles Standish,’” & scene of the kind, but much more romantiec.

V.—THE SPANISH SISTERS. From a painting by J. Phillips, of the

loyal Academy, and one of his best. The contour of faces—bright black eyes, olive edmplexion, costly embros-
dered sflxs, rich lace vells, identify them as ** Spalin’s dark glancing daughiers,”*

VI.—A REST ON THE HILL. A fine bit of unsophisticated nature. A

rnunu farmer's wife Is retarning from town with her purchises, It fa & hot day, and she has seatod herself to rest
OF A few moments on & bank under a large beech tree, not tar from her bouse, which is scen 1o the distance. Her
bounet has been thrown off, aud she and the little one are evidently having s good time.

VII.-THE FAIR CORRESPONDENT. Washington Irving touched

& chiord that vibrates (n the consclousness of every intelligent individual, when he sald ho thought one of the Joys
of heaven would be to recelve letters by every post and never have to writo a reply! Something, however, would
depond ob the writers and the nature of the jotters. We think the lpervmn who Iy 10 be favored with the confidence

Of 1he clear-eyed, wholesome-looking English gir] be
10 be true, without the closing rundlflon.‘ - o S AN RO S R

VIII.—BARTHRAM’S DIRGE. This subject appeals to an entirely dif-

fereut set of sympathies. Scott's florder Minstrelsy supplied the theme. The central figure s that of & youn
nobleman shot (o death by nine brothers, whose sister he had dishonored. He lles on a l’r:ly bler at the 150( o

the altar, sttended by two of his falthful vasssls w 4
e and Srief Gomtetod Te bor ie-taiEntul v 8. The lady whose heart he had won looks on with terror, won

IX.—-GOING TO SCHOOL. This subject needs little exposition. Shuks-

poare’s schooiboy never dies. Weall remember him! The groaping In the pleture (s admirable, and the different
expresslons make un entertaining n-n)‘, One carly bird is (nten. upon rltrﬂln: the intellectual worns: one pours

F his book ss e walks along; while some of the others enjoy themselves as they go, regardless of books or
Oone

=i s

The Standard - Best Stock— Finest Finisn-

EANTUFACTURED ONLY WY

D. ARTHUR BROWN & CO, ¥ishorville, N.H.

LOO

for 85600,

BO st Selling articles in the World
Oue Bample free, aod an order good
ATKINSON & 00, 2 Ulinton l'\m.&, Y.

X.~PEEP-O-DAY BOYS’ CABIN. The homs of a guerilla freebooter,

He has Just retarned from a night’s adventure and Is sleeping, his wife moanwhile kerplnﬁ waleh, The composi-
au

tion s foreible, and the accessories the ol “ > 3
ing 18 one of Wikie's beat o of the pleture afford opportunity for considerable y. The original paint-

XI.—-THE SCANTY MEAL. A very pleasing and natural picture. The

horses’ heads are exceedingly well drawn, and we almost see the coa
T Lo o y oarse hay, what there is of It, disappear before

XII.-THE AMAZON,

at sbhout five yoars of age.
slmilarity

A portrait of Helena, fifth child of Queen Victoria,
Tue character {s & pretty concelt, though the comparison s rather by contrast than

§¥ These Engraviogs are printed on fine toned plate papor—size 12x15 inches—-and the collec
tion forms a unique and appropriate gift. Liberal inducements to the trade.

PHOTO-ENCRAVING CO. 67 Park Place, New York.

THE TANITE CO.,
STROUDSBURG, PA. ;

EMERY WHEELS A
GKO. PLACK, Gon') Aﬁ_..r.._rff P \drﬁy' ﬁ?ﬁﬁs

OGARDUS' PATENT UNIVERSAL ECOEN-

'mcizllﬂc i."llx-lémtt'l_ym( rlnﬂlnu'l:?nru‘((brcl. Sand, Old
] Ny, Guanon, ) s nod, C

Corn nnd Cob, 'l'ozru:ro. Mr’xl:m.’ Hu(n:ur? B:ll!}‘.d ltb%ra‘

Bpicos, Coffes, Cocomnut, Filaxsond, Asbeston, Mica
ote., and whatever oannot he ground by other mille
Alro for Palnts, Printars’ Inks, Paste I{Iucxln

JOHN W. THOUMBON, sucoossor to J K ?' Af
DUB, cornor of White snd Kim s, Nov‘:”;"or?(.“ it

op
fw iy

,;1\ Moss'Process,

Y
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Relief Plateg

inHard Typ,

llegt BUBSTITUTE fy
For

RERS & MANUFACTUNCRS Grvsghas the vt
Kend Slemp foe Nrw Mlastrated Cimular, Pleass 1y wheer you saw G,
For tho Beat and

UNCH%G ont, nadreas THE SITLES
DROP PRESSES, & ALKER PRESS CO.,

&
MIDDLETOWN, CONN.

Now Ready.

0-

ILLUSTRATED HISTORY

OF THE

Centennial Exhibition of 1876.

The full History and Progress of the Kxhibition, Maps
of the Grounus, Engravings of the Bulidings, and ace
counts of all the most notable Sclentific and Mochanical
objects, profusely {llustrated with engravings, are glven
In the Scientific American Supplement for the year
1876. This work consists of Two Lnrge Volumos
com?rulng over 500 quarto pages, equal In quantity of
reading matter to oyer seven thousand ordinary book
ages.  The space devoted to the great INTERNA-
TONAL EXHIBITION {8 very extensive, aud probabl
forms the most complete and full bistory of the sffafr
that can be obtainéd, Thelllustrations pertalning to the
Exhibition are niore than 450 in number, A anloun
Special Index of all matters relating to the Exhibition (s
glven. Those who desire to possess a complete and
splendid Illustrated Record of the Centennlal Exposi-
:wnl. Su_téould have the SCIENTIFIC AMERICAN SUFFLEMENT
‘or 1876,

Inaddition to this splendid History of the Contonnial Ex.
hibition, the SCIENTIFIO AMERICAN SUPPLEMENT for 1876
contalns a vastamourt of other matter of great value
for reference and preservation. It presents to the reader,
In attractive form, full accounts of the Advances mado
duriog tge year in all the chicf departments of Selence
and the Uséful Arts, covering the progress in Chemlistry
and Mctallu

. Mechanics and Englneering, Electriolty,

Light, Heat, Sound. Architecture, Photography, Tec
nology. Piscleulture, Agriculture, Botany, Hortfcalture,
Rural and Household Economy, Materia 'llcdlm. Hygi-

ene, Natural Hlstory, Zoology, Micro
ology, Terrestrial Physics, Geography, Geology. Mine-
ralogy, Astronomy. The whole iliusirated by over Two
Thousand Six Hundred Engravings. The wide scope
of this splendid work, its surprising variety of contents,
fts wealth of {llustration, render it the most valuable
codtribution to sclentific literature extant, while in price
1t is probably the most economical,

THE SCIESTIFIC ANERICAN SUFPLENENT Tor 1596, com-
E:leg‘l- supplied, stitehed In paper, at the low price of

. rongly

scopy, Metcor-

bound, both volumes In one book, $6.5.

und {n two separate books, $4 each, or § forthe two,
Sold at the leading Bookstores and News Otfices, and by

MUNN & CO., Publishers,
37 Park Row, New York.

N.B. Wemn ply the SOIENTIFIC ANMERICAN and SUr-
PFLEXEXT for 15:7 to subscribery, at the combined rate of
27 for the two papers, We paying posiage. Any person
who has already subseribed to the
for 1577 may obtain elther the SUPPLEMEXT for 1876 com-

lote, or for 1877, as preferred, by remitting to us the
5|len:nce between $7 and the amount already pald on
his subscription for SOIEXTIFIO ANERICAN.

INN & CO,, PUnLisuens,

ROCK DRILLING MACHINES
AIR COMPRESSORS

MANUFACTURED BY B0, cicuRocxDaue Co

SEND FOR PAMPHLET FITCHBURG MASS

PERFECT

NEWSPAPER FILE.

—_——

The Koch Patent File, for preserving newispapers,
. has been recently tm: oved
magazines, and mgl‘xlleu y tmpr

snd price reduced, bers to the

lno‘: and SCIENTIFIO AMENICAN SUPFLEMENT can be

supplied for the low price of #1.50 by wall, or .25 at the
of this S Hé.ig board sides; ption

** SCIEN RI o' In glit, Necessary

w‘e one who wishos to preserve the paper.

Puhlishars SOENTOI0 AMERICAY.
NON-COMBUSTIBLE STEAM BOILER & PIFE

COVERIN

& ACE” IMPRO .
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