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TRIAL OF STEAM FIRE ENGINES AT THE CENTENNIAL
EXHIBITION,

There is probably no engine or machine in which the work
done bears so great a ratio to the weight, strength, and size
of the apparatus as the fire engine. The requirements of
fire engines are so exacting, and the necessity for the great-
est obtainable efficiency is so vitally important, that the cost
is a secondary consideration. The breakage of a single bolt,
pin, or casting may entail the loss of thousands of dollars’
worth of property, in addition to the damage resulting to
the engine; and hence it is that the material and workman-
ship employed in the construction must be, and are, of the
very highest order. A steam fire engine is in actual use da-
ring but & comparatively short time of its period of exist-
ence, but it must always be ready to perform, at a moment’s
potice, its arduous and important duties; and the thorough
order in which it must, therefore, be kept, makes it a fitting
subject for beauty
of design and orna-
mentation, so far as
is copsistent with
the necessities of its
construction. Thus
it is that, for ele-
ganceand finish, the
steam fire engine is
unsurpassed in ma-
chine production.

The steam fire en-
gines exhibited at
the Centennial Ex-
hibition are besuti-
ful specimens of
mechanical archi-
tecture, and form an
attractive feature in
Machinery Hall.
Our illustration re-
presents tho trials
of these engines,
which were conduc
ted by the judgeson
September 4, 5, 0,
and 7. This exciting
contest formed the
center of attraction
during those days,
being attended by a
llle' concourse of
englovers and me.
chanics, as well as
by the visiting pub.
lie, The CUgOrness,
watchfuloess, and
assidulty of the en
gineers, the rest . '
leasnoss of the con § : =
testing exhibitors,
the gravity and cool-
neas of the Juddyes A

s nliost u-like !
the alw ) L e h‘ {¥

struggle of the en A \

Kines, Loy with ) N

the loog rolling vo ;\,,ﬂ / | .
lumes of pyrating S .
black smoke nbove, — p o -

and  the
stream of water be

rushing

noath, formed a

seene which made
conslderablo im

pPression upon oon
templative minds,

The conditions of the tost were made known to each of

the contestanily, and evory procaution was tuken to bave | each trial he os wero Messrs, Charle T. Porter
every requiremoent clear understood and all in readiness st ’ Emil Bru h 1 Jo : h Belkoap, assisted by Mr, Wal
the appointed time snd place nmple notice belng given :ur. lington, of N : : rom Lo ory howse pipe of """h.
any proparations that might be deemed necessary by uny ol | engine there wa nduacted hose leading to the Judges
the contestunts, cach of whom employed his own engineor stand and connm prossu gnge I'he nosslos wore

and nsnistants

The conditions of the trinls on the first day were that the
enplnes were to be testod for capnoity and endurance in de
lyoring water through three difforont sized nozzles, fur
ninhed by the judges, and varylng in ares for e h engine ac
cording to its wolght with the boller filled The second
l|l)"m trinls wore for distance und character of the stream
(hluu\h.nlu' the third llu) 8 wore lor the « haracter and h!-,{h(
of the strean. Ou each day,the trials were continued for three
consisted of three

bourseach. On the fourth day, the tests

runs over a course of & mile, each run followed by play of

about half an hoar. 1o which nothipg was used that was not

carried over the course, the engineers and nssistants muking

the trips with the engines. The engines were supplied with
bituminous coal, the fuel used, both for lighting fires and
and running, being weighed and charged to the account of
each engine respectively. Each engine had connected to it
35 feet of suction and 100 feet of delivery hose, supplied by
the exhibitors themselves, who had the liberty of selecting
the size and kind of hose, and of using as many lines as they
chose, provided that they joined into one before reaching the
nozzle. The water was lifted 15 feet; and on the second and
third days, the exhibitors selected their own nozzles, three
of which were used, the sizes varying from the smallest to
the largest used by them respectively on the first day's
trials.

The engines were weighed previously to the trial, first
without water and equipments, secondly with the boiler
filled with water to its proper working level, and thirdly
with equipments complete, ready for service. Each compet

h"\

5, i

itor fixed hils water level and started from such level on

connected oo fl

of about 44" for the di

rm wnd hold statlonary at an angle
thnee test and 90 for the hight test
The water In the bollors was required to be cold, and Its
Lo pernburg ro orded;and all the Dres were started st s glven
signal, The pressure of the steam was recorded overy five
Kight
one SBilsby,one Ronald,

minutes, and the water pressure every two minutes
engines entored for thoe test, namely,
one Gould, one La France, one Button, aod three Clapp &

! Lmn S ohygines The Button ¢ ngine was d subled on the st

diy of the trial, In consequence of the fracture of a bracket
The «lze

varied from about 0 el

| attachiod 1o the wdor head g of the noseles used

linmoter of bore; the dis

tapce the wator was thrown was about 290 feet, There are

we are informed, awards to be made to these makers inde-
pendently of the data obtained from the trials, the results of
which are not, as yet, fully computed by the judges. The
merits or points of advantage in the respective engines are
to be recognized by these immediate awards; and the results
of the trial tests will be announced, and a suitable award
made, at some future time, In the meantime, it is, we are
informed, contemplated to secure the codperative assistance
of additinnal experts, in order to form s just and compre-
hensive decision as to the merits of the engines, as indicated
by the data given by the logs of the whole series of tests.

. et
American-made Bunting.

Gieneral Benjamin F. Butler gives the following account
of the rise and progress of this industry :

““The manufactuie of bunting was unknown in this coun-
try until after the close of the war, so that no American
ship ever fought un-
der a yard of Ame.-
rican bunting. One
or two attempts had
been made to make
it in America,which
had failed. It was
substantially & mo-

nopoly of & few firms
in Bradford, En-
gland ;and although
it cost, in the war,

hmen to
more
than now, they put
up the price upon
us to $36 gold per
piece. In 1866, be.
cause 1 lived in a
manufa
I was requested by
the Navy
ment 10 examine in-
to the subj

magke it no

Depart-

)

see if it could be
made here. 1 conm-
sulted with some

friends

Lowell

thea <3

3+ =
&d Taem e subd-

Jject, and they agreed

3 2= = to make an attempt,

o l‘." provided I would
: 3 O furnish part of the
2 ‘_‘5. = l‘g[\i(l\], which 1 did.

After many experi-
ments, attended by
very considerableex.-
pense, and by em-
ploying English ma-
chinery, an article of
bunting was made,
which, upon compe-
titive trial with the
English, was pro-
nounced by s board

ol of experts to be su.
perior, The demand
for the article Is very

- - Hmdted, excopt in
= E . |lr\'>~i\|l'h(\|\| yoars

and the Centenninl
yoar. Thero are now
threo or four oth

THE CENTENNIAL -TRIAL OF STEAM FIRE ENGINES, er ontablishwents

which wanafacture
bunting In the country, bosldoes the one ot Lows It is sald

by n newspaper that the tarlff s mor i the eo loaving
eifeot of
s produced at
$00, which our government
pald forover 11,000 ploces yoarly durin
AN

Now Woeapous of War,

the Inference that that is added to the | © I'he
the manufactare hero s been that b 1}
$10 a ploon, gold, s sgainst

the war,"

A norles of trinls of the Hotehllss rovolviog cannon were
rocently bogun at Sandy Hook under U, 8. army ausplees,
Ha-\n-nl_v shots ware flred, at four targots, the nearest of
which was placed at 2,000 yards distance. The sholls
burst botween the firat and second targets, Litting the four
soroens 200 times, A new wmagasing Lreech-loadiog rifle
was also tested, and u leiog speed of six shots in six seconds
was attained, The cannon trials aro soon to be resumed,
whon the capabil

ties of the gun wi'l be put ta the sevorest

The inventor, Mr, B, B, Hotehkiss, claims that the
weapon has an effoctive range of 6,000 yards,
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30 | we are suspected of materialism or not.
24 | whole realm of the positive natural sciences, and the funda-
22 | mental laws of causes and effects, are pure “‘ materialism.”

32| name.
247 | leads to nothing but material enjoyment and the indulgence

Scientific dmerican,

WHAT 18 MATERIALISM

Those ndvanced sclontints of the present day who have
abandoned the old and easy way of explaining every obscuro
physical phenomenon by asserting a supernatural cause (such
as vital force in the organic kingdom, or n separate creation
for sach species of plant or nnimal) are denominated *“ mate-
rinlints' by the adheronts of the supernatural or spiritual,
Those who use this word so profusely confound, however,
two vory differont things, which have nothing in common,
namely, the scientific matorialism and the immoral mate.
vialism, The sclentifio materinlist maintaing that all the
phenomenn we seo on our earth take place by natural
moans, that every effect has its eanse, and that every cause
will produce its effect. In his view, law regulates the sum
total of all physical phenomena, which depend on the neces-
sary relations of cause and effect. He rejects, therefore,
most emphatically, the belief in miraculous interferences,
and every conception, of whatever form, based on a belief
in the so-called supernatural. In his view, there do not
exist, anywhere in the whole range of human cognition,
real motaphysics, but everywhere only natural physics.
For him, the inseparable connection of matter, form, and
force is self-evident, This scientific materialism has long
since boon accepted in the realm of the inorganic natural
sciences, physics, chemistry, mineralogy, geology ; and no
one, however poorly edueated, has now the least doubt in
regard to the correctness of basing these sciences on such
materialism, Only savages beliove now in the spirit of a
cataract or of a storm, sgome supernatural power which pre-
sides over such phenomena; and this can arise but from
utter ignorance of the whole system of natural Iaws, by which
we are able to explain the existence of cataracts and storms :
and not only this, but we can at present, thanks to our
materialistic system of research, even predict the appear-
ance of & storm, so as to guard against its disastrous effects.

This ignorance of the natural laws on which the develop-
ment of the organic kingdom Is based—which laws form
the science called biology—is the cause that this depart-
ment of Science has hitherto been generally looked upon as
beyond all laws, and dependent upon supernatural agen-
cies. Hence came the invention of the metaphysical spook
““yital force,” a mere theological dogma. If, however, we
can now prove that all Nature, as far as subject to human
cognition, is a unit, and that the same eternal, stern, and
grand laws prevail in the life of animals and plants as in
the growth of crystals or in the power of steam, we shall

it | reach the same natural and mechanical standpoint in all

the realms of biology, zodlogy, and botany, no matter whether
In this sense, the

A very different thing from this scientific materialism,

%7 | however, is the immoral materinlism, which, ns we have

stated, has nothing in common with the other, except its
This materialism, in its influence on practical life,

of sensual passions. It lives under the sad illusion that in-
dulgence to mere natural pleasures can give satisfaction to
man ; and under this illusion, it drives its votaries from one
indulgence to another, while rest and peace are never
reached. Itisa grand and profound truth that the proper
value of life does not reside in material enjoyment, but in
moral acts, and that true happinoss cannot be found in
exterior appearance, but in virtuous conduct : this is, how-
ever, unknown to the votaries of the immoral materialism,
For this reason, such a materialism cannot be found among
theinvestigatorsof Nature ; and philosophers, whose highest
pleasure is the intellectunl enjoyment of Nature, have for
their highest aim the knowledge of Nature's Inws, This fm.
moral materialism was found especially among the religious
pretenders of the middle ages, who, undor the mask of a
pious exterior, aimed at nothing but an hierarchical tyranny
and a material exploitation of the possessions enrned by the
labors of their fellow men, Blind to the supreme nobility of
what they called, and what thelr successors still eall, * com.
mon matter,” and to the magnificont phenomena produced
thereby, as well as to the inexhaustible charms of Nature,and
without any knowledge of her laws, they treated the whole
field of natural science and all the civilization derived there.
from as an heretical and ginful matorialism : while they them.
selves practised immoral materialism in its most abhorrent
forms. To avoid confounding such immoral materialism with
thescientific materialism, Haeckel proposes to call the Iatter
“monism,” or (with Kant) * the prineiple of mochanism,”
without which, Kant declures, thore can oxist no selence of
Nature; and this prineiple lnys at the base of the theory of
evolution, and distinguishes it forcibly from the theologle
belief in miracles, or in & series of soparate and supernatu.
ral acts of creation.

ERRY U -
A B

INFUSORIAL EARTH AND ITS USES,

It is one of the paradoxes of Nature that the smallest
creatures contribute most to the structure of the earth, The
higher forms of life are barely traceable in the rocky strata;
the lowest make up the bulk of vast formations, thousands
of miles in area, thousands of foot in depth. The glgantle
labors of the minute but multitadinous coral polyps are
proverbial : but these are surpassed by the remains of still
more microscopic oroatures which swarm in all waters,
arctic as well ns troploal, frosh as woll as salt, and whose
cast-off wholls fall ke n coaseloss rain of solld matter on
overy part of the oconn's bed, on the beds of every inland
sea und lake, every river,and mamh, and roadside pool. And
minute though they be,the bulk of matter they contribute to
the earth’s strata overy yoar Is quite lnealoulable, The cele.

Blogle coples of any desired numb
’ ot ¢ Of 10 u’nu. umber of the BUFPLENKNT SeDt L0 ABY

brated microscopint Elronborg, the first to realize thelr fm.

[OcToRER 14, 1876.

portance, estimated that in the single harbor of Wismar, in
the Baltic Sea, as much as cighteen thousand cubic feet of
these silicious organisms accumulated annually. The doep
sea explorers of the Challenger expedition found them
overywhere above the depth of two thousand fathoms ; and
below that their insoluble remnants made up thonsands of
square units of ““red clay" deposits, apparently the stuff
from which the azoic bases of the continents were formed.
The limestones and chalks derived from caleareous infusoria
are still more abundant and important: and by no means in.
significant are the unconsolidated silicions strata of modern
origin,to which the name infusorial earth has been applied,
The stratum at Bilin in Bohemin, in whioh Ehrenberg found
the enormous number of forty thousand millions of indi.
viduals to the square inch, is eighteen feet thick, and ex.
tendsover a large area. At Liinenberg is another deposit,
nearly twenty-eight feet thick; and less important strata are
found in other parts of Germany and throughout Earope,
In Lapland and Sweden it constitutes the well known
‘““mountain meal.,” used to swell the bulk of certain foods,
Many deposits of considerable magnitude are known in Eng.
lIand, and the Irish beds are celebrated, especially those of
the county of Down. Africa for «long time monopolized
the supply for use in the arts, and furnighed the familiar
name Tripoli. The material is now abundantly supplied by
other parts of the African continent, by Asia, Australia,
New Zealand, Bouth America, our own country—indeed
every part of the world. In South America, the natives
count it in some parts an essential portion of their diet,
using it as food mixed with fat. Along the Amazon, beds
of this useful earth are numerous; and since the organisms
which produce it are universally distributed, the deposits of
it will doubtless be found more or less ahundant everywhaore
when sought for. Such at any rate appears to be the case
in this country. The extensive deposit at Drakeville, N.J.,
which so conveniently supplies a demand originally met by
material imported from Germany, for the manufacture of
dynamite, is a case in point. Perhaps the mos' extensive
deposit in this country is the one underlying the city of
Richmond, Va., a deposit which Professor Rogers traced
from a point on Chesapeake Bay, in Maryland, to beyond
Petersburg, Va., where it is thirty feet thick Beds of simi-
lar charscter have been found in California, Oregon, and
elsewhere on the Pacific Coast; and smaller deposits occur
at West Point, at Wrentham and Andover, Mass., and in
Connecticut and Rhode Island.

Infusorial earth, or tripoli, is best known as a polishing
powder for gold, silver, etc., for which purpose it has no
rival. Mention has slready been made of its use in the
manufacture of blasting powders, in which it serves the use-
ful purpose of holding the explosive nitroglycerin. But
these will ultimately be counted among the least of its uses.
Already it plays an important part in the manufacture of ce-
ments and artificinl stones, especially in Ransome’s process.
Combined with carbonate of magnesia,it forms the excellent
cement known in Germany as albolite. With borate of lime,
it forms a valuable glazing for furnaces, pottery, etc., and
is found very useful as an enamel for iron and slate, Fused
with borate of magnesia, it forms a beautiful and durable
porcelain which can been cast and even blown like glass. A
multitude of minor uses have been suggested, and many
more will no doubt follow as our artisans become acquainted
with its properties. Its lightness, indestruotability by fire,
nud slownoess of heat conduction are qualities of very great
value. Bricks of it, with & little clay, are nearly as strong
as common bricks, yet so light as to float on water. At the
same time thoy are infusible, and such poor conductors of
heat that they may be held at one end while the other is
heated to rodness, As an experiment, an Italian engineer
constructed the powder magazine of a wooden yessel with
such bricks, and when set on fire the vessel burned till she
sank, without exploding the powder. The lightness of such
fireproof bricks makes them specially valusble for such
uses, Thoy hiave also been used to ndvantage in the con-
struction of reverberatory furnaces, pyrometers, ete. The
hoat-resisting quality of infusorial earth makes it not less
usoful as n protection to ice bins,ale cellars,etc.,and as a lin-
ing for firoproof safes nnd the like, for which purposes itis
rivaled only by ssbestos. Agriculture furnishes another
promising flold for the use of infusorinl earth. Professor
Wilson, who has the honor of discovering the use wmade of
this form of slliea by plants, pronounces the application of
it to fortilixing purposes the most important adaptation of
mattor for the roproduction of vegetation thathas ever been
digcovered, Thore ean be no question of the importance of
such assimilablo silica to soils like those of Bermuda, where
tho silicious elomont is nearly if not entirely wanting.

.o —
THE HELL GATE BLAST,

The result of the great blast at Hell Gate, or Nowton's
Channel, us the locality is now termed in honor of the sue:
cossful engineer, is in every way satisfactory. The rock
hus beon shattered much more than was expectod, and the
work of dredglog is consequently greatly lessened. W'
ingn wro still in progress, and divers are at work surveyiog
the bottom and loeating the larger fragments of rock, Ves:
sols drawing 18 feot of water and over cannot pass within
300 foet of the whore; at 180 feet, there Is a clear depth of
H foot of wator. Of course, the results are merely | ;
Inary, and the channel will bo gradually fmproved as the
stone in removed, The pllots say that navigation 18 bot-
torod already. In some localities eddies have been wed:
by trae tides, and the current has materially "lg

‘m" ﬂv:

swiftnoss, while about 200 feet more room is afforde
passing the strait, e

The observations of the shock wave generated by h
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by General Abbott and his assistants

ints, with whom telegraplic communi.
At West Point, fifty miles away, no shock
! by the delicate instruments employed.

Junction, Long Island (not Massachusetts, as
ported) at a distancs of twelve miles, the
n 13 seconds after the timo of explosion.
- preparing a paper giving all the results
which will be read at the next session

hed, and the operations are but fairly in pro.
- gresson Flo Rock, the demolition of which is to leave &
“clear channel 1,200 feet in width. Thisrock forms a reef of
“about 7 acres in extent, and lies in the middle of the river,
‘about 1,000 feet from Hallett’s Point. Work was started
on this obstruction in July, 1875, and continued steadily un-
il May last, when the fear of its interference with the
Hell Gate tunnels, through its growing proximity to them,
together with the lack of necessary funds, determined its
suspension, At the present time, two tunnels are partially
finished. Theseare sboat 63 feet apart, aggregate in length
220 feet, and from them 1,462 yards of stone have been re-
moved. Other tunnels have been begun' There is no cof-
fer dam, as the point at which the main shaft is sunk is
sbove high water mark. It is estimated that about two
years of continuous labor will be required to complete the
excavation, and that to blow it up 100,000 1bs. of explosive
will be noeded.
—— ——watr—
THE CENTENNIAL AWARDS,

The awards made to exhibitors at the Centennial Exposi-
tion were publicly announced on September 27. Somesimple
exercises, consisting of music and brief speech making, by
Hon. D. J. Morrell, of the Centennial commission, Director
General Goshorn, and others, took place in the Judges' Hall,
after which General Hawley delivered the lists of snccessful
competitors to the various national commissioners. General
Hawley, in his remarks preceding the distribution, explained
that the system which had been followed in granting these
distinctions is different from any hitherto adopted at inter-
national expositions. The main festures are the absence of
any graded scale of merit and of distinctive prizes, the re-
duction in number of the judges, and the payment of the
latter for their services. Medals of bronze are awarded, and
each is accompanied by a brief report stating why the ex-
hibit is deemed worthy of distinction. This report is of more
intrinsic value to the exhibitor, as indicating the relative
merits of his exhibits over others, than the possession of the
medal, A copy of the report signed by a judge who is indi-
vidually responsible for the opinions set forth (which views
are further attested by the signatures of as many of the ex-
smining group as concur therein) is furnished to the exhibi-
tor with authority to reproduce it in any way deemed, most
to hisadvantage. It will be observed that the written profes
sional opinion of a paid expert is here substituted for the
snonymous verdict of a jury ; and therefore in that opinion,
and not in the mere bestowal of & medal, the value of the
award lies. Of course under this plan several awards may
be given in the same class of articles, based upon the same
or differing qualities.

The American awards number several thousand, and the
mere list occupies twenty-eight closely printed columns of
the New York Zimes. It is manifestly impossible, there-
fore, for us to publish all of them. Wae note, however, n
few of the firms best known to our readers, upon whom
well merited honors have been bestowed: In the mining
and metallurgy group, the Blake Crusher Company, for
their ore and stone breaker; P, H. & F. M. Roots, for pres.
sure blower ; B. F. Sturtevant, for fan blower ; the Loiscau
Pressed Fuel Company, for artificial fuel; Jones & Laugh-
lin, for cold rolled shafting; in the cotton and linen
fabric group, Messrs. J. & W. Lyall, for the positive motion
loom, which we recently described ; and the same firm ob-
tain another award for a sewing machine, which presents
pome points of remarkableingenuity which are not generally
known. It is a double thread lock stitch shuttle appuratus,
capable, when driven by steam power, of making 2,600
stitches per minute, something, we believe, hitherto unpar-
alleled in machines of its class. Mr, James Short is awarded

o medal for his carpet loom ; the Dixon Crucible Company,
one for lend pencils. Among the printing prosses, the
Campbell and Cottrell & Babeock aro both distinguished,
Among the pumps, those of the Valley Muchine Company,
the Gould Manufacturing Company, L. J. Knowles, the
Silsby Manufacturing Company, Bagley & Sewall, and the
Nisgara Works gain medals. Othersuccessful compotitors in
the machinery groups are Nathan & Droyfus, lubricators ;
Chalmers Spence Company, boiler and pipe coverlng;
Branch, Crookes & Compuny, stone saw, countershaft, bolt
tightenor, otc.; John A. Roebling’s Sons & Company, wire
rope ; John T, Noye & Son, turbine wheel ; Frick & Com-
pany, engines ; Utica Steam Gage Company, gages ; Babeock
Manufacturing Company, fire extinguishors ; Bolen, CUrane
& Compnny, hydraulic press ; Ward B, Snyder, small stoam
engines ; Buckeye Engine Company, engines ; Lidgerwood
Manufacturing Company, rotary engines ; Stillman B, Al
len, governor ; I B. Davis, Berryman food water heater and
purifior ; Morris, Tasker & Company, wrought iron tubos,
Burleigh Rock Drill Company, air compressors ; Stillwell &
Blerco Company, turbine wheel, feed water hoster, oto,;
Jerome Wheolock, piston packing; Hugh Young, stone
saw ; Emorson Steam Stone Saw Company, samo; Union
Stone Compuny, emery wheels; C. & 8. Burt, shingle ma-
chine; J. A. Fuy & Company, woodworking machinery;
1. & B, Holmes, barrel muachinery ; I, B, Smith, wood.
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working machinory; Stiles & Parker, drop proases, ote.;
Fitchburg Machine Company, machine tools; Trump Brothers,
scroll saw ; Campbell & Clate, knitting machines ; Hull &
Belden Company, drop forges, ete.; R. 8. Nowbold & on,
shearing machine ; Richards, London & Kolley, woodworking
machinery ; Bentel, Margedant & Company, sume ; Pratt &
Whitney Company, metal working tools ; Brown & Sharpe
Company, same,

The completion of the awards st this early day is & sub-
staatial triumph for the new jury system. The whole
board of judges numbered but 250, and they were called
upon to examine the contributions of over 80,000 exhibitors.
When it is remnembered that, at the American Institute and
local fairs in general, the judges’ reports are rarely finished
till after the close of the exhibition, to the dissatisfaction
of exhibitors, the advantage of employing pald experts is
manifest. The judges at the Centennial were allowed com-
pensation, obviously small in comparison with the duties
imposed ; but it was sufficient to fulfil its purpose and ren-
der the judicial labors a business transaction instead of one
resting on mere favor and obligation. We commend the
result to the notice of present and future fair managoers.
Exhibitors go to considerable exp to attend local fairs,
in hopes of obtaining valuable reports on their productions,
and it is but right that they should have them before the
fair closes. At the Centennial it has been proved that this
can be satisfactorily accomplished.
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A CIGAR SCIENTIFICALLY DISSECTED,

A polite visitor, who, during his interview with us, had
rendered our sanctum redolent with the fumes of a fragrant
Havana, has just left a cigar on ourtable with the laughing
request that we smoke it. Despite the fact that it is an ex-
ceptionally fine cigar, we are unable to gratify our friend’s
desire, seeing that we don't smoke; but the thought occurs
that we can show our appreciation of the gift by applying
the light, not of & match but of science, to it, and thus giv-
ing our friend and his brother smokers something to pon-
der over next time “ the blue up-curling smoke ” leads them
to reverie.

To the world in general a cigar is merely a tightly rolled
packet having brittle fragments of dry leaves within, and a
smooth silky leaf for its outer wrapper. When it is barnt,
and the pleasantly fiavored smoke inhaled, the habitual
smoker claims for it & soothing luxury that quiets the irn-
table, nervous organism, relieves weariness, and entices re-
pose. Science, scouting so superficial a description, exam-
ines first the smoke, second the leaf, third the asn. In the
smoke is discovered water in vaporous state, soot (free car-
bon), carbonic acid and carbonic oxide, and a vaporous sub-
stance condensable into oily nicotine. These are the gen-
eral divisions, which Vohl and Eulenberg have still further
split up; and in so doing have found acetic, formic,butyric, va-
lerie, and propionie acids, prussic acid, creosote, and carbolic
acid, smmonia, sulphuretted hydrogen, pyridine, viridine,
picoline, lutidine, collodine, parvoline, coridine, and rubi-
dene. These last are a series of oily bases belonging to the
homologues of aniline, first discovered in coal tar. Applying
chemical tests to the leaves,other chemists have found nicotia,
tobacco camphor or nicotianine (about which not much is
known), & bitter extractive matter, gum, chlorophyll,malate
of lime, sundry albuminoids, malic acid, woody fiber, and va-
rions salts, The feathery white ash, which in its cohesion
and whiteness is indicative of thegood cigar, yields potash,
soda, magnesia, lime, phosphoric acid, sulphuric acid, sili-
ca, and chlorine. Our friend has kindly left us a fine
gigar; had it been a poor and cheap one, the ingredients we
should extract would be fearful and wonderful to contem-
plate, Here is the list from an English parliamentary re.
port on ndulterations in tobacco. Sugar, alum, lime, flour
or meal, thubarb leaves, saltpeter, fullor's earth, starch,
malt commings, chromate of lead, peat moss, molasses, bur-
dock leaves, common talt, endive leaves, lampblack, gum,
red dye, a black dye composed of vegetable red, iron, and
liquorice, scraps of newspaper, cinnamon stick, cabbage
leaves, and straw brown paper.

Roturning now to the smoke, or rather its ingredients,
Dr. B. W. Richardson, in his ““ Diseases of Modern Life,”
considers the effect of the same on the body at considerable
length, basing his conclusions on actual investigation. He tells
us that water, of course, is harmless; free carbon acts mecha-
nically ng an irritant, and tends to digcolor the secretions nnd
the testh,  Ammonia bites the tongue, exercises a solvent in-
fluence on the blood, excites the salivary glands, and thus
causes a desire to drink while smoking, The tendency of
carbonlo acld is to produce sleepiness, headache, and lassi-
tude. When a cigar is smoked badly, that is, when the
combustion of the tobacco is slow and incomplete, carbonic
oxide in produced in small quantities, and is an active poi-
soning agont, resulting in irregular motion of the heart,
vomiting, convulsions of the muscles, and drowsiness, The
nicotine tends to cause tremor, palpitation of the heart, and
paralysis, The volatile empyroumatic substance produces
n sonso of oppression and taints the broath and surround-
ings of the smoker with the well known *‘stale tobaoco
smoke " wmell.  The bitter extract cnuses that sharp nau-
geous taste peculiar to a re-lighted elgar or an old pipe.

By trying the effect of tobacco smoke on lower animuls,
wo can obtain an idea of its influence on ourselves, Small
Insocts uro stupefied rapidly, but recover in fresh air, Cold-
blooded snimals succumb slowly to the smoke, birds rapidly.
Some animals, such as the goat, can eat tobacco with fm-
punity; but none escapo the effects of tho fumes. Persons
suffor most from tobacco while learning to smoke, Dr,
Richardson savs that the spasmodic selzures are somotimes

terrible, especially in boys, There is » sensation of Immi*
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nent death, the heart nearly ceases to beat, and sharp pains
shoot through the chest. Examination of inferior animals
under such conditions shows that *“the brain is pale and
empty of blood ; the stomach reddened in round spots, 0
raised and pile.like that they resemble patches of Utrecht
velyet.,” The blood is preternaturally fluid, the lungs are
as pale ns those of a dead calf, and the heart Is feebly
trembling : such in the primary action of one’s first cigar.

After & time, however, the body becomes accustomed to
the influences of the poison ; and with the exception of con-
stant functional disturbances (owing to the excretory organs;
notably the kidneys, belng compelled to do work not essen-
tial to their duties),no distressing results are felt. Thereare
numerous instances where the evil effects are scarcely ap-
preciable, the physical and nervous constitution of the
smoker belng capable of resisting the influence. In many
cases coplous salivation attends smoking, and in this cir-
cumstance the opponents of tobaceo have found a strong ar-
gument, Stlll, either to expectorate or not to do 50 is s
choice of two evils. In the latter case, the result is to
swallow the saliva charged with poisonous matter; in the
former, the saliva needed to prepare food for digestion is
lost, and besides, as it contains salts of lime In solution,the
effect is to produce large formations of tartar on the teeth.
“ Smoker's sore throat ' is & special irritable state of the
mucous membrane induced by cigar smoking, which soon
disappears when the habit is broken off. Tobacco smoke
does not produce consumption or bronchitis, but it tends to
aggravate both maladies. Ity effect on the organs of sense
is to cause, in the extreme degree, dilation of the pupils of
the eye, confusion of vision, bright lines, luminous or cob-
web specks, and long retention of images on the retine, with
other and analogous symptoms affecting the ear, namely, in-
ability to define sounds clearly and the occurrence of & sharp
ringing sound like that of a whistle or a bell. Its effect on the
brain is to impair the activity of that organ and to oppress
it if it be duly nourished, but to soothe it if it be exhaust-
ed. It leadsto paralysisin the volitional and in the sympa-
thetic or organic nerves, and to over-secretion from the
glandular stractures. Science was not wise enough to pre-
pare so formidable an indictment of the nicotian weed as
the above in King James' time, else that monarch might
have had better ground than his personal dislike for stig-
matizing the habit of smoking as a ** custom loathsome to
the eye, hateful to the nose,harmfull to the braine, danger-
ous to the lungs, and in the black stinking fume thereof,
neerest resembling the horrible Stigian smoake of the pit
that is bottomlesse.”

And yet, despite all that Science can say, the habit is in.
creasing. Two centaries ago the Turks regarded
asa religious offense, and paraded a smoker through the
streets of Constantinople with his pipe stuck through his
nose as n warning to others. Who can disconnect the Tark
now from the ideas of chibouque or nargileh, or fragrant
Latakia? Look at the best cigar wrappers the world can
produce, raised on tobacco fields in the heart of New Eng-
land, where the Puritan fathers once visited the direst of
blue law vengeance on the wretch who profaned His Ma-
ker's handiwork by “making & chimney of his nostrills.”
The value of our tobacco crop last year reached nearly $30,-
000,000. We consume annually some 75,000 hogsheads of
the leaf; we imported about 83,000 bales of cigars, ete.,
from Cuba in 1875.
What is the end of itall? Effects on individuals like-
wise affect communities, these in turn influence the nation,
No person that smokes can be in perfect health, and an im-
perfect organism cannot reproduce a perfect one. There.
fore it is logical to conclude that, were smoking the practice
of every individual of a nation, then that people would de-
generate into a pbysically inferior race. It would follow,
moreover, that, in those countries where smoking is most
practised, a lower physical, and a consequently lower intel-
lectuul, development must be found. Such, we think, will
be conceded to be true of Spain, of Cuba, of Portugal, of
Turkey, of Greece, and of the South American countries,
where those who areaddicted to the habit vastly outnumber
those who do not smoke,
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Passage of Electricity through Gases.

The author inserted in the circuit of an induction current
a variable spark interval, a strong resistance in form of a
tube with blue vitriol solution, which could be shortened or
lengthened, and a’galvanometer; and observed each time
how much the liquid resistance had to be changed, in order,
after determinate change of the spark interval, to obtain the
same deflection of the galvanometer. The spark path was
inclosed in a glass sphere in which the gas and the pressure
could be varied, Theconclusions arrived at are stated briefly
thus:

1. Gases conduct electricity, In the glowlng state, like me-
tallic conductors. The induction spark is a suitable means
for the comparative experiments. 2. The conductivities of
gases at ordinary pressuro are not inconsiderably different
from ench other. Perhaps this difference may be attributed
to differences of temperature of the spark interval in the
separate gases. 8. With doecreasing pressure, the condue-
tivity of gases increases very considerably, At small pres.
sure, the gases differ very little from each other. 4. With
less strength of the current, thero is a decrease of the cons
ductivity, probably due to the less temporature of the gas.
6. The conductivities of gases for eloctricity and heat stand
in no close relation to each other. 6. The values found for
the specifio resistances Investigatod are to be od

from tho resistances at the beginning of the discharge, which

:;;: before been investigated by othor physicists, —A. Ober




‘Mr. Nicholas J. Clayton, of (Galveston, Texas, has recent-
1y (August 15) patented a cellular building block, of which
we give engravings herewith. Fig. 1 is a perspective view
of a portion of a building In process of erection. Fig. 2
shows one of the main building blocks, and Fig. 8 one of
the partition wall blocks, In Fig. 4 are seen two forms of
anglo blocks or quoins.  Fig, b gives two views of the bear-
ing blocks for the jolsts, Fig. 6 shows a flue block, and
Fig. 7 a jamb block. The blocks may be made of artificial

stone, cement, or clay, baked afterwards; and they are so
constructed ss to tie the outer and inner parts of the hollow
wall securely together, forming one wall with numerous
cells or passages through it.

A are the building blocks for the main walls, which are
made with offsets in their middle parts, binding the two
walls together. The offsets of the blocks, A, have rabbets,
a', formed in them to form seats for the ends of the adjacent
blocks. B B sre corner blocks, which may be formed of two
wings meeting each other at right angles, the shorter wing
being of a length equal to the thickness of the wall; or the
outer end of the block, B, may be made solid for a distance
equal to the thickness of the wall, and with a hole through
sald solid part. C are right-angled blocks, the outer end
of whick is vertical, and forms a "part of the outer walls,
The inner wing of the blocks, C, is horizontal, and forms a
support or rest for the ends of the joists, Through the ho-
rizontal parts of the blocks, C, between the places where
the ends of the joists will rest, are formed holes to connect
with the cavities above and below said blocks. The space
above the horizontal wing of the block, C, and between the
ends of the joists, may be filled with concrete or with blocks
of the proper size, to support the blocks, A, placed above
them. The blocks, D, are for forming chimney and venti-
lating flues; and they are made with a projection or flange
upon the middle part of their inner sides of such a hight as
to meet the inner ends of two adjacent blocks. In places
where woodwork is to be attached to the wall, recesses are
formed in the blocks to receive pieces of wood to which said
woodwork may be nailed, In the upper and lower edges or
sides of the blocks, A, are formed holes or recesses of any
desired shape for the cement or mortar, with which said
blocks are laid, to enter, and thus key or dowel the said
blocks together,

He Wanted to Sell a Patent Machine,
Soon after dinner yesterday a pleasant-faced man, having
something wrapped up in a paper under his arm, called ot n
Detroit hotel, and requested a fow minutes’ conversation with
the landlord. When they were seated, the stranger began :
“I am an old landlord myself, 1 kept hotel in 8t. Louls for
twenty eight years.”
““Yes,” was the non.committal reply of the landlord,
““Aud of course I know all about the inconveniences of
hotel keeping,” responded the man, * There wore bugs
around the beds in my hotel, and there ure bugs around the
beds in any hotel, I suppose.  Of course 1 uged to lie to the
guosts, but the bugs were there, and I know it,”
“*What do you mean " demanded the landlord, growlng
red clear round to his neck,

**Just keep right still,” replied the man, * for now I'm
coming down to biz, Thix is _lho- summer season, isn't it,
and the only season when bugs bite? In the winter they are
dormant, and unless there’s a firo in the room they don't care
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to imitate the hum of the mosquitos. Its notes can be heard
all over each floor, and with a good boy at the crank there
oan bo no failure. The teaveler, just dozing off to sleep,
hoars the hum, At the same time a bug works out from
under cover. Then more hums and more bugs. Actually,
sir, without any lylng or exaggerating, men will strike and
olaw the airall night long to kill imaginary mosquitos, while
the bugs go unmolested and grow fat. The hum is a per-
foot imitation, and has even deceived Yale College profes-
sors,  Without it your guests will blow around sbout bugs.
With it po traveler will mention bugs at all, but will rip
and tear at the mosquitos.”
“ Do yon mean to Insult me?” shouted the landlord.
* No, sir.”
““But you talk as if I had bogs in my house|”
“I tell you what I'll do, landlord. 1'll examine five beds,
and if 1 do not find bugs in at least three of them I'll give
you a machine for nothing."
It would have been anip and tuck fight if the great big
porter hadn't jumped in and hit the stranger with an iron
boot jack. The inventor still lived, however, and within an
hour was seen bearing down for another hotel under full
sall.—Detroit Free Press.
—— et —
Kuolght's New Mechanical Dictionary.
Mr. Edward H. Knight,the author of the ‘“New Mechanical
Dictionary,” now in process of publication by Messrs. Hurd &
Houghton of the Riverside Press, Boston, informs us
that the last sheets of the manuscript of his work have just
been placed in the printer’s hands. The fact is an event in
the annals of literature in this country, as it marks the sub-
stantial completion of a great and elaborate undertaking,
the labor on which has extended over a period of eight
yoars, It isdifficult to realize how colossal is the task in-
volved in the preparation of a work of this description.
Thousands of patents, American and foreign, have been di-
gested, industrial processes of every nature have been ex-
amined, and the latest improvements therein noted. Engi-
neering works, scientific discoveries,and tools of every craft
have Leen studied; and finally all this immense collection,
gathered from the whole field of applied science, has been
subjected to careful revision and condensation,and,by means
of ingeniously contrived systems of indexing, rendered in-
valuable for purposes of reference and research. Add to
this the labors of artist and engraver,and there is little food
for marvel that the work has cost $100,000; that it treats of
20,000 subjects; contains 7,200 engravings: and that its
three volumes include 2,800 pages. It is more an encyclo-
pedia than a dictionary; itis in fact a mechanical and sci-
entific library, carried up to the latest dates.
The many extracts froms its psges which we have pub-
lished will serve to give our readers an idea of its range of
subjects. No single topic, however, has been wholly repro-
duced in these columns,ns the engravings have been selected
for their individual interest from the mass of the work, and
afterwards grouped as seemed to us best befitting their
character,without any reference to the author’s classification.
A just estimate of the comprehensive nature of the work,and
its importance to Inventors, engineers, and artisans of
every class and in all libraries, can only be gained by care-
ful examination of the volumes themselves, The work is
published in parts, forty of which have appeared; and the
remaining ones will shortly follow.
_—— ——eetr—  —
A POCKET LUNG TESTER,
Mr. William H. Burt, of Chicago, Ill.,, has patented
through the Scientific American Patent Agency, August 8,
1876, & new spirometer, by which the breathing capacity of
& porson’s lungs can readily be measured in cubic inches, by
mercury, oil, glycerin, spirits, water, or any other liquid sub.
stance,

A in n glass bulb for containing the meroury or other 1i-

to get in their work on the weary traveler, 'Woell, the sum
mer season is the season for the mosquito also. All hotels
and houses have mosquitos, and nothiog s thought of it
They seem to be & sort of necessity, Travolers will rise a

bhowl over bugs, but they never grumble st anyone about |

mosquitos.”

*“8ir! do you think I keep a junk shop? " roared the |

landlord.

“No, sir; I don't. This is a regular hotal, and a very good

one. As I was golog to remark, I have invented and paten- | must be taken off when inuse, It Is only necessary to hlow
ted s machine, operated by & boy and a crank, which you |into the mouthplece, when the hight of the mercury repre-
and all other landlords want and will have, It isa machine ' wonts the lung pressure exerted,

quid substance. B is the rabber tabe, with & mouthpiece,
| € and D is the sealod tube for measuring the hight of the
| column raised by thelungs., The rubber tube connects with
| # noxele on the top of the bulb, and the glass tube connects

with the bottom of the bulb by a return bend. The top of the
| vertical tube is open to the atmosphere, to prevent compress.
ing the airabove the liquid; and a little eap, E, may be usod
for closing it, to exclude dust, ete., and to prevent the li.
quid from running out by pneumatic pressure. This cap

|

4, 1876.
A LIFE-PRESERVING CAP AND CAPE,

Mossrs. E. J. McCarthy, of Red Hook, N. Y., and Gaston
Wilbur, of Saugerties, N. Y., have recontly invented & new
sleeping eap, the objeot being to furnish a eap which may an.
swor the threefold purpose of protecting the wearer from
cold and storm, of an air pillow, to be used on the cars or in
camp, and as a lifo presorver.  The cap is made from rub.
ber or other material which is impervious to water or air,
and is provided with an external envelope, #, which i algo
made from waterproof material, and is united to the band
of the cap by an airtight seam. A tube, b, having a suita-
ble mouthpiece and valve, is attached to the cap, for infls.
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ting it while it is on the head. A cape, B, isattached to the
cap, and is made from waterproof material, and is double
at ¢, so that it may be inflated by blowing through the tube,
d, which is provided with a mouthpiece and valve.

It will be seen that, when the cap and cape are not infla-
ted, it forms an ordinary storm cap, and that when itis in-
flated the confined air in the space serves to protect the head
from cold and to afford the necessary buoyancy for a life-
preserver., This device was patented through the Scientific
American Patent Agency, August 8, 1870.

.

An African International Exposition.
Expositions seem to be becoming epidemic. Thereis our
own Centenninl, named first because actually the largest yet
held, but to be eclipsed, it is said, by the grand French
sfiow of 1878. An exposition of marine and life-saving devices
has lately been in Brussels, Belgium; another ef general
oxhibits, of which we have heard littlo save the fact of its
oxistence, has been held in Finland, There are ramors of &
grand international display in Australia, soon to occur; and
now last of all, South Africs announces that a World's
Fair is to open in Capetown, Caps of Good Hope, on Feb-
ruary 15, The director general of the African Exposition
18 already en route for Europe and this country: and before
very long, our manufacturers will be informed that indus-
tries at the Cape aro at the lowest ebb, that an exhibition of
what other people in the world are doing is needed to wake
up the colonists, and that probably any portions of our
splendid exhibit in Philadelphia will be gladly made part
of the African show. Wae ndyise exhibitors to keep all their
decorations, show cases, special machines, and extra fine
goods, prepared for the Centennial, in as good order as pos-
sible, and not to think of throwing the two first named ar-
ticles aside when the Exposition is over, as there are plenty
of opportunities to come,when all such will be found abun-
dantly useful.
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The Eftects of Physical Culture.

An official inquiry into the results of gymnastic exerolses
lins recently been instituted at a military sohool in
France. The results of the inquiry, which extended over
six months, established : 1. That the muscular force is in-
creased, on an average, 15 to 17 per cent, and occasionally
from 25 to 80 per cent, while the force has, as we might ex-
pect, & tendency to become equal on both sides of the body:
9. That the capacity of the chest is inoreased by one sixthat
the lowest, 3. That the weight of the individual is InM
from 6 to T per cent, and oceasionally from 10 to 15 per cent,
while the bulk of the body is diminished, tlus showing that
profit is confined to the muscular systom. The increase of
muscular forco was generally confined to the first three
months of the course. During the Iast moloty & serious dimi-
nution usnally occurred ; and here the dynamometer gave
positive indication of the necessity of moderating or suspen:
ding the exercises.
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Dangers of the Nea. -
The steamer Arbitrator left Now Orleans, August 9 last,
for Liverpool. On August 28, when about 100 miles cast
of Halifax, N. 8., sho struck s ledge of loating ico, and man
right upon it as far as the foremast, She then mad ‘&

rapidly, and went down stern forumost, the fco

up forward. After belng in the boats several hou
crew were picked up by the brigantine Baltic, and
Dublin,




. Mm Knight's “ New Mochani.
Includo apparatus of varlous kinds om.
ral industrinl proceuses, Fig, 1 in n

BONE NLACK FURNAOK,
g bone black for the purification and de
o solutions. The bone black, D,

Fig. 1.

- with impurities, is deposited in the hopper, C,
where the withdrawal of slides, E, permi‘s it to fall into
the tubes, A, which are exposed to the heat from the grate,
H, until the impurities are discharged, Then, by with-
drawing the slides, F, on the bottom plates, B, it passes
into the tubes, a b, and i5 received in vessels, o. At K are
flues for conducting off the products of combustion and

‘ drying the black before it is admitted to the tubes,
A. The process of

LIME DURNING

consists in calcining the carbonate in the form of limestone
in kilns, during which the carbonic acid is driven off, leav-
ing oxide of calcium or quicklime. Fig, 2 represents various
forms of kilns. A B represents the kiln used at Ruders

dorf, Prussia, and adapted to burn one part wood to four of
turf, Ithas five fireplaces, a: bis the ash pit; ¢ ¢ are open-
ings for regulating the draft, and at d are apertures for
withdrawing the lime. The kiln is lined with a double
thickness of fire bricks, the space between which and the
outer masonry is filled in with well rammed cinders to pre-
vent loss of heat, In the kiln, C, blasts of air are forced
through the burnt and cooling lime, and mingle with the

Lime-Kilns.

hot currents from the furnaces, The latter aro placed around
the kiln, and air blasts are driven through the fuel. The
upper end of the kiln is archod over, and the feed hole has a
removable cover. The kilu, D, has bottom discharge, and

ted ore In conducted by exposing the material to molten lead,
with which it forms an alloy. The apparatas is

THE LEAD BATIL
In the form reprosented In Pl 4, the ore ocoupying the

Fig. 8.

Fig. 4.
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i ‘ Leaching: Vat Lead- Bath for Preciows Ores
" % central shaft, D, is discharged beneath the column of lead,
A, which is kept molten by the furnace beneath. The
heavier portions of the alloy are drawn off by the pipe, G.
The ore rises through the lead, bringing the particles of pre-
PoweBlack clous metal in contact therewith. The flow of ore is assis-

ted by withdrawing air from above by an air pump. In Rose's
lead bath, Fig, 5, the vessel is suspended in a furnace,

Fl(l!.

through which extends an inclined tube which discharges
its contents near the bottom. The tube has a propelling
serew, with & shoulder and elastic collar at its bearing, and
a grinding plate at its lower end, which works against a
grinding surface. Above the mouth of the vessel is a wheel
which removes the waste ore as it rises to the surface of the

Fig. 6.

molten lead. Fig. 6 represonts the apparatus commonly
smployed in
ELECTIROPLATING,
A In tho battery, and B the vessel into which the solution
of the metal to be deposited I8 placed. The molds are sus.

the furnaces arranged on each side connect with it, A cross
arrangement of flues counteracts irregu-
larities of draft on the windward and
leewnrd sides, Fig. 8 is a form of
LEACIING VAT,

used in the process of chlorinating gold
It I8 made of two inch plank, and ls
pltched ingide, Lend discharge cocks nre
placed ut the bottom; and under the falso
bottom, which is fastened so that it will

ponded from a metallic rod, a b, opposite to which the plate,
Fig. 7.

remain in place when the vatis over
turned, pieces of quartz are loosely Inid.
A pipe inserted into the airtight lids

leads the chlorine gus from one vat to
another of & series, ‘The vat, before the
admission of gas, is churged with the au-
riferons materinl,  After the gold is dix.
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pole, Z The current produces decomposition, and the elec-
tro.positive motal In deposited on the object attached to the
negative pole,

THE CONVELTERS
used In stesl making are represented in Figs. 7 and 8. The

Fig. 8.

Hollew's Comvertor,

five-tun converter is an iron vessel, 14} feot high and 9 feet
in dismeter externally,of a bulbous shape, and hung upon
trunnions. The lower hemisphere is truncated, giving s
fist botiom, five or six feet in diameter. The upper hemi-
sphere terminates in a Jarge neck Inclined sidewise, so that
a flame issuing under pressure from the mouth of the up.
right converter is obliquely directed Into a chimney, guard-
ed by a hood. The whole vessel has a rude resemblancs to
a pear, It is supported by heavy trunnions on each side of
the center, and revolved upon these by hydraulic power.

This huge iron bottle, with its neck awry, is lined with a
foot of refractory material, known as ganister, 1o preserve
the iron shell. The trunnion is hollow, and a passage from
it runs down the outside, looking like a strong rib in the
iron surface, to the bottom, where it communicates with the
tweers. The bottom of the Holley converter is movable,
and when taken out looks like a great plug of fire brick, two
feet high, resting upon a cast iron disk. The tweers, or
nozzles for the blast, are imbedded vertically in the lining,
and present ten groups, each containing a dozen three-
eighth inch holes. The aggregate area of these openings
is equal to that of a single tweer 4°1 inches in diameter; but
the thorough agitation produced by dividing the blast se-
cures much greater useful effect. The pressare of the
blast is twenty-five pounds per square inch.

The converter in its upright position, being heated by a
charge of coals and the blast, is turned mouth downward
to vomit out the glowing coals, then upon its side to receive
its charge, which runs from the cupols furnace sbove,along
a trough, and plunges into the mouth of the converter. The
position of the retort as this time prevents the charge from
running into the tweers before the blast begins. After-
wards the pressure of the airitself keeps the passages clear,
Then the blast is let on, and the converter swung back to
a vertical position. A tongue of white flame comes roaring
out of the mouth. The silicon of the pig oxidizes first,with-
out very intense flame; but as the graphite and especially
the combined carbon begin to burn also, the heat rises to
some 5,000° Fah., and the light is so brilliant as to cast
shadows across full sunshine

In fifteen or twenty minutes the marvelous illumination
ceases more suddenly than it began. The volume and bril
liancy of the tlames diminish together with startling ra-
pidity. This change of the Bessemer flame marks the
elimination of most of the carbon, and indicates the critical
moment. When it arrives, the blast is stopped, the con-
verter is turned upon its side, and 600 pounds of melted
spiegeleisen are turned into it, as the pig was previously
charged. The reaction is instant and violent, The manga-
nese of the spiegeleisen combines with any sulphur that
may remain in the bath, forming compounds which pass
into the slag. It also decomposes, in the slag, silicates of
iron, taking the place of the iron and returnin g it to the
bath.® Finally, the carbon and manganese together reduce

the oxide of iron formed during blowing, which would de-
stroy the malleability of the iron. This
is quickly accomplished, and now the
gigantic converter, like a monster weary
of drinking boiling iron and snort-
ing fire, turns its mouth downward, and
discharges its contonts into a vast kettle
or ladle, brought underneath for the pur.

i TR poso by one of those intelligent cranes

that stand around, so silent and so help-
ful. The Indlo is swang over the molds
ranged round the side of the semicireular
pit below, like & row of Ali Baba's oll

Chmvertor,

o el Lf-_'):;, ':-W;'uv'i

£ BT

7 jars, each capable of containing a bandit,
The white, one would slmost say trans.
paront, motal 18 drawn off into theso
through a tap hole in the bottom of the

solved, water is admitted, earrving off the chloride of gold Jd, 18 hung, Copper, if the solution be of a salt of that metal, | ladle, rotaining the slag which foats on the surface till the
toa vat, When the ore is thoroughly leached, it s dis- | serves ns a soluble eloctrode, and is dissolved in the same |last, When the first mold is filled, the plug is closed, the
charged into & car and removed outside the works, Another | ratio as the metal is deposited upon the mold. The battery | ladle swung round to the second mold, and so on till all the
process for the extraction of gold or silver from comminu- | being charged, f'd is put in communication with the copper | steel is thus cast into Ingots, the size of which varies with

T e—————y T, 7" T pole, C, by n copper wire, and @ b Is connected with thesino [ the kind of work for which the steel i required, A thin
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laced on the top of sach casting immediately
led, and over this a bed of sand is placed, and
sedily and firmly pressed down.

As s00n as the ingots have solidified, and while they are
still glowing, the molds are lifted off them by means of an
hydraalic crane, and afterwards the ingots are picked up by
wmummmmq.udmw.n,,
all red hot, to the hammer shops, where they are thumped
and rolled or otherwise tortured into their required forms

of rails, tires, and plates.
Gorrespondence.

The Inverse Rotation of the Radlometer an Effect of
Electricity.
To the Editor of the Scientific American :

In a former communication to the SCIENTIFIC AMERICAN, |
endeavored to show that the direct rotation of the radiome-
ter was an effect of electricity, Before attempting to ex-
plain the inverse rotation, it will be necessary to state briefly
some new facts which my electroscopic researches have led
me to establish. >

In order to ascertain the electric state of their inner sur-
faces,] exposed, to solar radiation,glass receivers such as are
nsed for the air pump. By means of the proof plane and
electroscope, I found that this surface was electrified nega
tively, and even to a greater degree than the exterior.
This excess of energy Iattribute to the numerous reflections
from the interior. If, however, we hold one of these elec-
trified receivers near the Bohnenberger electroscope, taking
care that it does not come in contact with it, the electro-
scope atonce indicates the presence of positive electricity.
As both the outer and inner surfaces are negatively electri-
fied, this phenomenon must be sttributed to the electricity
developed in the interior of the glass itself by its molecular
polarizstion and feeble conductivity. The following exper-
iment confirms this explanation If we remove from the
exterior, by means of the proof plane, a portion of the neg-
ative electricity, and then approach, as before, the globe to
the electroscope, a remarkable increase of positive electri-
city is at once shown. The sameresults are observed in the
radiometer.

I next examined the electric state of the exterior of the
radiometer globe when placed in partial obscurity and mois-
tened with ether. There are no signs whatever of electricity,
as long as the inverse rotation continues; but as soon asthe
direct rotation commences—on account of the obscure radia-
tions given forth by the surrounding bodies—positive elec-
tricity manifests itselfand rapidly increases. While in this
state, I oxposed the radiometer 1o solar radiation, and I
found that this positive electricity remains quite a long
time, and that, notwithstanding the positive charge on the
exterior, the direct rotation continues with its usual rapid-
ity.

y'l‘he fact last mentioned enabled me to determine by ex-
periment the electric state of the inner surface of the radi-
ometer globe, Only two suppositions can be made in regard
1o it: either the electric state of the inner surface is depend-
ent, by means of molecular polarization,upon the electric state
of the exterior, or it is independent. In the first supposi-
tion the interior face is electrified positively when the exte-
rior is electrified negatively, and rice versd. The second
supposition may be divided into three hypotheses, for we can
admit that the interior is constantly, under the same cir-
cumstances, either neutral, or negative, or positive. Hence
we have in all four hypotheses, d priori, namely: 1. Inner
surface is dependent upon electric state of exterior. 2. In
ner surface is independent and neutral. 3. Inner surface is
independent and negative. 4. Inner surface is independent
and positive,

Now of these four hypotheses, the fourth alone is verified

by experiment, This I have established as follows: In one
series of experiments I charged the exterior of the radiom-
oter with positive electricity by exposing it to solar radia-
tion. In amecond sorles I charged the same surface with
positive electriclty by exposing it to solar radiation after
moistening it with ether. Each experiment comprised two
operations. | touched a eertain number of times the exte.
rior of the glass globe with the proof plane, and I carefully
observed the electroscopic signs of the Bohnenberger elec-
troscope when brought in contact with the proof plane;
then I approached to the electrometer the glass globe which
had been partially discharged by the preceding experiment,
and I aguin observed the signs given by the electroscope.
In the case that one of the first two hypotheses expresses
the real state of the inner surface of the radiometer under
the influence of radiation, on approaching the glass globe
we should have, in both series of experiments, electroscopic
sigos of equal intensity for equal electric changes of the
exterior surface, manifested by the equality of those of the
proof plane. Now this does not take place. In my experi-
ments on the approach of the globe, the electroscopic signs
in the second series surpass in intensity those observed in
the first serles. These results agree perfectly with the
fourth hypothesis, but are in open disagreement with the
third. Any one can easily see this, with a little attention,
by considering the layers of electricity produced in the in
terior of the glass walls by molecular polarization. The
fourth hypothesis Is, then, the true one, and the inner sur
face In eloctrified positively.

The explanation of both the direct and loverse rotation
follows naturally from these facts and those communicated
in my former note. For, since the inner surface, when ex
posed to luminous or calorific radlations, in electrified posi-
tively, the direct rotation is a necessary consequence of the
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attractions and repulsions which this positive electricity ex.
erts npon the free electricity of the vanes. This rotation
continues when the radiometer is surrounded by light, be-
cause a perfeotly homogeneous layer of electricity upon the
inner surface Is almost impossible,

The Inverse rotation occurs in two circumstances: 1.
When the instrument, having been exposed to radiation
which produces a direct rotation, is allowed to cool slowly.
2. When the radiometer at the ordinary temperature is
cooled suddenly, for instance, by molstening it with ether.

In the first case, the electricity, which the globe acquires
when exposed to radiition, disappearing very slowly, as ex.
periments show, an inversion of the movement can be pro-
duced by an inversion in the signs of the electricity of the
vanes. In fact, in accordance with the principle of recipro-
city, the emission of the radiations gives rise in the vanes to
a development of electricity equivalent and contrary to that
which absorption has produced there. By this development
of electricity, the vanes would return to their neutral state
if the electricity produced by absorption had not passed in
part from the vanes into the rarefied gas of the globe. Now
this passage took place with a greater energy as the rotary
movement of the vanes had renewed more frequently the
mass of air in contact with them. Henee the electric effect
of the emission will be to change the signs and to diminish
the charge of free electricity of the vanes. In the second
case, where the cooling is produced by moistening the exte-
rior, the globe remains in its neutral state. For, as I have
above remarked, during the whole time of the inverse rota-
tion the cooled surface of the globe gives no sign of elec-
tricity. Tt appears that the cooling itself is not capable of
producing electricity, but that the passage of a radiation
through the surface is absolutely required. In these condi-
tions,the vanes become charged with negative electricity up-
on the dark, and positive electricity upon the bright,side, by
reason of the emission, at the same time that the radiations,
given forth by the vanes and absorbed by the inner surface
of the glass globe, electrify the latter positively. Thus the
electric theory of the radiometer explains quite well the
principal phenomena which have been observed up to the
present time. Ihope to make, hereafter, a study of all the
particular movements which different observers have pub-
lished in the compte rendu of their experiments. I will only
say now that the most remarkable of them, namely, the ro-
tation of the radiometer globe when an obstacle is put to
the rotation of the vanes, as discovered by Schilster, is in
entire conformity with theabove theory, while it constitutes
a very serious objection to the hypothesis of mechanical im-
pulsion by radiation. Josern Dersavrx, S. J.
11 Rue des Récollets, Louvain, Belgium.

Petroleum as a Lightning Conductor.

The destruction of oil by lightning this year has been re-
markable, amounting to 242,412 barrels, from January 1 to
July 81 of this year, or rather from April to August: there
were no fires from this eause in January, February, or March,
two in April, none in May, four in June, and five in July. It
is scarcely necessary to inform our readers that the oil de.
stroyed is in closed-top iron tanks, and the lightning, strik.
ing these, explodes the gas that collects in the space above
the oll, scatters the oil, and sets it on fire, and in this way
often communicates to other tanks in the immediate vicinity.
The theory most commonly received in the oil regions of the
cause of such frequent lightning strikes is that the gas,
which, it is well known, is continually escsping from the
oil in these tanks, rises to some distance above the tanks,
acts a8 o conductor, attracts the lightning, and the damage
is done. One peculiar feature in the history of these accl.
dents is, so far as we have been able to learn, no iron-topped
tank has been struck, but in every case wooden-topped ones.
We have made special inquiries on this point with the uni-
form result given. So far, attempts to protect tanks with
lightning rods have been failures ; at Dilks' Station, & num-
ber of rods, supposed to be ample protection, were placed
about the tanks, but they were no protection against this
summer’s bolts, It may beinteresting, to those not acquain-
ted with the oil business, to state that, in losses occurring in
this way, all the oil in the pipe lino to which the tanks be-
long 1s nssessed pro rata for the loss ; that is, the law of gen-
oral avorage, %o well known in marine law, is applied in
this cease.—Stowell’'s Petroleum Reporter.
ReMARKS :—If it were possible to earry the rods entirely
above the rising gas, then the rods would be a complete pro-
tection. But the probabilities are that the rods mentioned
were eoither immersed in an atmosphere of explosive gas,
which the lightning necessarily ignited before it reached the
rods, or the rods, like the majority that are put up, were
not properly connected with the earth, consequently could
not protect anything. A lightning rod not sufficiently joined
to the earth is of no more use in conducting lightning than
is & pipo with one end stopped up to conduct water,

We wish that some of our readers would give as the par-
ticulars of the rods at Dilks, describing especially the nature
of the ground connections,

A —
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Explosive Agriculture~Dynamite vsa, Plows,

The agents of M. Nobel, the well known inventor of nitro.
glycerin, have Iately found a novel use for dynamite in
grape culture, which suggests further possibilities. The
explosive was not used for its chemical effect, but in a purely
mechanical way, litorally to ** shake up * the earth and allow
the free percolation of water and the access of alr to the
roots of the vines. To this end holes were made in the soil
about ten feet in depth, and at points where no roots of the
vines were likely to bo injured. Then cartridges of dyna-

[OcTOBER 14, 1876,

I'for the entire depth noted, the earth was made loose and
friable. The ground, in short, was not only rendered iy
botter condition than could have been effected by plow and
harrow; but every phylloxera, so the writer says, on rootg
of the vines was killed. The quantity of dynamite used js
not stated, but it is likely to have been but small, just enough
to shake the soil without blowing up the vines,

It seems to us that the use of dynamite in agricultury]
operations need not stop here. Instead of breaking up old
pasture lands with the plow with great labor, the farmer
might bore holes here and there, drop dynamite cartridges,
blow them up, and In a second find his soil loosened and all
noxious worms and insocts therein destroyed. Dynamite,
however, is n dangerous material, and hardly one of which
to counsel the indiscriminate use; but nevertheless it might
prove a profitable venture for engineers and powder and ni.
tro.glycerin manufacturers, and others who may safely and
lawfully be trusted with the explosive, to offer their services
in breaking up land for farmers.

rarvverieass
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PRACTICAL MECHANISM,

BY JOSHUA ROSE,

Sxooxp Sentes~Number X11.

PATTERNX MAKING,

We may now commence a series of examples, accompa

nying each example with the explanations and considerations
necessary to, and governing the method of, the construction
chosen. Fig. 86 represents a drawing of a gland for which

]"(:q. 86.
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a pattern is required. Now this is a very simple pattern,
and yet there are at least six different methods of making
it, any of which may be followed, as will appear more clear-
1y to the reader by his glancing over Figs. 87, 89, 80, 92,
03, and 04. The first question is how to determine which
method is the most suitablo. Let us suppose the pattern
maker to be uninformed of the purpose the casting is to
serve, or how it is to be treated: in such a case he isguided
partly by his knowledge of the use of such patterns, and a
consideration of being on the safe side. The form shown in
Fig. 87 would suggest itself as belng a very ready method
of making the pattern; by coring out the hole, it can be

/‘,

drawing seoms
advantage of leaving the hole parallel
will require to be left for boring, in case
sary; because, if the hole is made taper, the
the bore will require to have the proper amount of allow-
anoe 1o leave metal safficlent to allow the hole to be bored

wade parallel, which the

require,

i
25t

pattorn from the mold. Made in this way, it would be mold-
od as shown in Fig. 88, with the flange uppermost, because
almost the whole of the pattern would be imbedded in the
lower part of the flask, the top core print being all that

,,,,,,

would bo contained in the cope; and even this may be omit-
tod If the hole requires to bo bored, since the lower core
print will hold the core safficiontly soenre io & 0 ‘
lews the core s required 1o be very true, The
wold (st O D, in Fig. 88) belng level with the
flange, much taper should bo given to the
shown in Fig. §7), so that the cope may bel

mite were introduced and exploded, and the result was that,

Were this, however, the only reason, we m
top print like the bottom one, providing we le

uIl work, n-
of




from the pattorn and adjust to its place on
taper pin; but another advantage is gained
Ahe top print, in that it necossitates the ta-
0 core print at that end; so that, when the two
o mold are being put together, that is to say,

when the cope Is being put in place, if the core has not been
placed quite upright, its tapered end may still arrive and ad-
just itself in the conical impression, and thus correct any
slight error of position of the core. The size of the core
print should be, at the part next the pattorn, the size of the
core required; for if the extremities are made of the size of
the core, and the taper ordraft is in excess, there will be
Jeft a useless space around the core print, as shown at A B
in Fig. 88, into which space the metal will flow, producing on
the casting, around the hole and projecting from the end face,
a useless web, which is called a fin, which will of course re-
quire to be dressed off the casting.

‘We will now suppose that our piece, when cast, is to be
turned under the flange and along the outside of the hub or
body, and that the hole also is to be bored. In this case the
pattern made as above would still be good, but could be
much more easily made and molded if it has to leave its own
core, its shape being as shown in Fig. 89:because the trouble

Fig89.
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of making a core is obviated, and the core is sure to be in
the center of the casting, which it seldom is when a core is
used. We must, however, allow more taper or draft to a
hole in a pattern than is necessary on the outside; about one
sixteenth inch on the diameter for every inch of hight on
work of moderate size is sufficient. The allowance for bor-
ing should bo one sixteenth inch at the large end of the
hole, providing the diameter of the hole is not more than
five or six inches, slightly exceeding this amount as the di-
ameter increases; whereas, If the pattern had been made
with core prints, an allowance of one eighth inch for small,
and three sixteenths inch for larger, work would be required,
These are the advantages due to making the pattern leave
its own core. We have still to bear in mind, however, that,
if the casting require a parallel hole, a core must be used;
and furthermore, if the hole is a long one, we have the fol-
lowing considerations: The separate dry sand core is strong-
or, and therefore better adapted to cases where the length
of the hole greatly execeds the diameter. Then again, if
the hole require to be bored parallel, it can be more readily
done If the hole is cast parallel, because there will be less
metal to cut out. The casting also will be lighter, entailing
less cost, providing it has to be paid for by the pound, as is
usually the case, Themolderis given more work by making
the core; but the saving in metal and in turning more than
compensuates for this, provided the length of the hole is
greater than the diameter of the bore,

Lot it now be required that the easting 18 to be finished all
over, such as for a gland for a piston rod. It would, in that
oo, bo proforred that, if the casting should contain any
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thermore, the metal there is moro dense, heavier, and
stronger than it is at the top, for the reason that the alr or
gas, which does not escape from the mold, leaves holes in the
top of the casting or as near to the top as they can, by rea-
son of the shape of the casting, rise. The bottom metal
also has the weight of the metal above it, compressing It,
and making an appreciable difference in its density. It must,
therefore, be remembered that faces requiring to be particu-
larly sound should be cast downwards, or at least as near
the bottom of the mold as they conveniently can, Follow-

ing this principle, our gland will require to be molded as
shown in Fig. 91, P P representing the line of the parting

1
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of the mold; so that, when the cope is lifted off, the loose
hub, A, will rise with it, leaving the flange imbedded in the
lower half of the mold. It is evident that in this case the
pattern must be made as shown in Fig. 90, the body and
core prints being in one plece and the flange in another, fit-
ting to an easy fit on to a parallel part on one end, and ad-

17('7.92.

joining the core print, as shown at A. For glands of mode-
rate size, this method is usually adopted, and it answers very
well for short pleces; but in cases where the length of the
body spproaches, say three diameters, the horizontal position
is the best, and the pattern should be made as shown in Fig.
92, 93, or 94. Even in short pieces, when the internal diameter
approaches that of the external, this plan is the best, be-
cause it is difficult for the molder to tell when his core is
accurately set in position.

For a pattern to be molded horizontally, Fig. 93 shows

Fig.93.
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the best style in which it can be made, Its dismeters are
turned parallel; the required draft is given by msking the
rim of the flange & little thinner than at the hub, and by
making the end faces of the hub and the core prints slight-
ly rounding. If the hub is very small, as, say, & balf inch
or less, and the flange does not much exceed it, the pattern
may be made solid, as shown in Fig. 02; but if the hub be
small and the flange large, it should be made as shown in
Fig. 04.

To construct the pattern shown in Fig, 87, we proceed as
follows: From a piece of plank, we saw off a plece of wood
a little larger and thicker than the required flange, moeasur-
img with a contraction rule, that is to say, a rule specially
made for the pattern maker, and haviog its measuremonts
Inrgor than the actual standard ones in the proportion of one
olghth inch per foot: so that a foot on n contraction rule Is

blow or air holey, they should not be on the outside face of
the flange, and this will necessitato that the piece be molded
the reverse way to that shown in Fig. 88 that is tosay, it
must bo molded as shown in Fig. 91, with the flange down-
wirdy; for It may be horo noted that the soundest part of n
casting In always that st the bottom of the mold; and fur.
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the mold, itis uxpnmlml by heat; and ns it cools, it contracts,
and & easting in, therefore, when cold, always smaller than
tho sizo of the mold in which it was made. Brass castings
are generally said to be smaller than the patterns in the pro-
portion of one eighth per foot, and cast iron castings one
tenth inch per foot; and so, to avoid frequent calculations
and possible errors, the contraction rule has the necessary
allowance In every division of the foot and of the inch. It
ix not, howover, to be supposed that the possession of such
a rule renders it possible for the pattern maker to discard all
further considerations upon the contraction of the casting;
because there are others continually stepping in. Such, for
example, is the fact that the contraction will not be equal all
over, but will be the greatest in those parts where the cast
ing contains the greatest body of metal. If we are required
to make a pattern for a brass, such as shown in Fig. 95, its

R

bore being six inches in diameter and its length ten inches,
we shall find that the diameter of the casting will belessat A
B than can be accounted for on the basis of a contraction of
one eighth inch per foot; and furthermore, the projection in
the middle of the brass, which is sometimes provided in-
stead of flanges to prevent the brass from moving endwise
in the box, will cause the sides of the hexagon to cast hol-
low in their lengths; so that a straight edge, placed along
the bevel from C to D, would touch the brass at each end,
and not in the middle.

In the smaller sizes of patterns, however, such as those of
6 and less inches in diameter, there is another and s more
important matter requiring attention, which is that, after a
molder has imbedded the pattern in the sand, and has rammed
the sand closely around it, it is held firmly by the sand and
must be loosened before it can be extracted from the mold.
To loosen it, the molder drives into the exposed surface of
the pattern a pointed piece of steel wire, which he then
strikes on all sides, causing the pattern to compress the sand
away from the sides of the pattern in all directions; and ss 2
result, the mold is larger than the pattern. In many kinds
of work, this fact may be and is disregarded; but where ac-
curacy is concerned, it is of great importance, especially in
the matter of our example (brasses for journals), for they can
be chipped and filed to fit their places much more rapidly
than they can be planed, and it is necessary to have the cast-
ings as nearly of the correct conformation as possible. In
cases where it is necessary to have the castings of the correct
size without any work done to them, the shake of the pat.
tern in the sand is of the utmost importance. If he is re-
quired to cast a piece of iron 3 inches long and 1 inch square,
supposing the pattern were made to correct measure by the
contraction rule, the molder, by rapping the pattern (as the
loosening it in the mold is termed), would, by increasing the
gize of the mold above that of the pattern, cause the casting
to be larger than the pattern: that is to say, it would be
longer and broader, and therefore, in those two directions,

'| considerably above the proper size, since even the pattern

was too large to the amount allowed for contraction. The
depth, however, would be of correct size, because the loos.
ening process or rapping does not drive the pattern any
deeper in the mold. It follows that, to obtain a casting of as
nearly the correct size as possible, the pattern must be made
less in width and in length than the proper size, to the
amount of the rapping; and to ensure that the molder shall
always put the pattern in the sand with the same side up.
permost, the word ““top™ should be painted on the face in-
tended to lle uppermost in the mold, The amount to be al.
lowed for the rapping depends upon the size of the pattern,
sud somewhat upon the maolder, since some molders rap the
patterns more than others: hence, where a great number of
castings of ncenrate size are required, it is best to have two
or three castings made, and alter the pattern as the average
casting indicates. For castings of about 1 inch in size, the
patterns may be made 4l inch too narrow and the same
amount too short; but for sizes above 6 inches, nllowance for
rapping may be disregarded,

In patterns for small cast gears, the rapping is of the ut-
most consequence. Suppose, for instance, we have 6 roll.
ers of 2 inches diameter, requiring to be connected together
by pinions, and to have contact one with the other all along
the rollers: If we disregard the allowance for rapping, the
pinions will bo too thick, and we shall require to file them

down, entalling a great deal of labor and time, besides the
rapid destruction of files,

TIPS S

Garden Bulbs,

Now is the time when bulbs should be taken up and stowed
awuy, a8 the leaves of the plants become ripe and hrown,
and the roots will die if the plants remain too long in the
ground. The bulbs should be put away in the shade to dry
for a fow duys; then the tops, roots, and rongh skin should
be removed, and the balbs put in paper bags, properly la.
beled, Bulbs that have flowered in water should, as soon
as the flowers bogin to fado, be removed and planted in
varth, whore they will get a little nourishment for the fu-
ture good of the bulb; but even then the bulbe is weak-

12} standard inches, and an inch I8 10 standard inchoes.
The reason for this Is that, when the metal is poured Into

ened, und hulb will not flower as well in water twlee, though
they will serve for planting in the garden,
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IMPROVED CROSSHEAD FOR'LOCOMOTIVES.

Mr. W. A, Alexander, the nventor of the new locomotive
link which we recently illustrated, bas also devised an im-
proved crosshead for locomotives, which is represented in
perspective, Fig. 1, and section, Fig. 2, in the accompanying
engravings. Tho general object 1s to rendor the crosshead
oasily adjustable at the wristpin and jaws, so that a close
fit and steady motion in the guides are obtained, and so that
the devies will possess greater durability. The crosshead Is
cast {n the asusl manner, and has side recesses back of the
piston rod socket, for the insertion of the detachable wrist-
pin, A. The Iatter Is turned trao in the lathe and is fitted
into the recesses by side guide plates, which are secured by
pins to the jaws of the crosshead. These jaws are not
planed square, but are made at & slight angle tc the hori.
gontal axis of the head, as shown in Fig. 2. In relatively
opposite directions on the sides of the jaws, tapored wedges,
B, are placed, forming & square base support for the top and
bottom steel plates, ¢, which are secured firmly to the cross-
heads by countersunk steel bolts. The wedges have aper
tures for the passage of these bolts, which are loosened or
tightened by a key introduced into interior recesses of the
jaws,

1t ix elaimed for the invention that one pair will ontlast
any engine, and effect a saving of fifty per cent in repairs
of connecting parts, that when the guides are once set true
with the cylinders they will never need relining, and that
they can be secured to the frame without the intervention
of liners. The mode of obtaining a perfect alignment of
the crosshead snd guides with the cylinder will be seen from

the following. The center line on the jaw of the crosshead,
is cut in when on the planer, the guides belog fitted and set
true with the cylinder without liners, and secured with
bolts or rivets and steady-pinned, and may be taken down
and planed off the entire length whenever necessary, and
replaced without the necessity of relining. The crosshead
being in place, with the adjustable keys loose, is set true
with the guides, with the rule, caliper, or compass by the
center line on the jaws of crosshead. Thus it will be seen
that no matter whether it be the guides or the jaws of the
crosshead that are worn, it Is only necessary to take up the
wear with the adjustable keys, setting the head by the line,
to insure both guide and crosshead being in perfect line
with the cylinder. The piston rod and pump rod, it is fur-
ther clsimed, cannot get out of line, thus securing immuni-
ty from the breaking of pump lugs and the cutting away
of the crosshead eye by the piston rod. The adjustable wrist
pin gives at all times a round pin, effecting n great saving
in the cost of brasses, oil, ete., nnd obviating a great amount
of friction. Whenever it becomes necessary to take the
piston rod out, by removing the wrist, direct access may be
had to the end of the rod in order to back it out. These
wrists can be made of cast steel at a very slight advance on
the cost of cast iron.

Patented through the Scientific American Patent Agency,
October 6, 1874, For further particulars address the in.
ventor, W. A, Alexander, P. O, box 130, Mobile, Ala.
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Repalring Leaky Cellar Walls,

The season now at hand is the one most important for ma-
king cellars dry and cleanly. In fact, the repairing of leaky
cellar walls should never be delayed, since the crevices are
continually widened by the water sonking through, Ce
ment, tar, and water glass are the best materials for the pur.
pose, but the last two can only be used at a time when the
collar is dry, as in winter, perhaps even in September, or
after drying and airing it in winter by artificinl means.
When nearly dry, the leaky portions of the wall can be read.
ily recognized, and should be marked with charcoal. Holes
and cracks shonld first be filled with hydraulic cement, The

marked places, when dry, should be conted three to four |
times with a solution of 1 volume of commercial wator |

glass in 2 of water, and finally, after becoming perfectly
dry, with a solution of 1 volume of water glass in } volume
of water. Instead of the solution of water glass, tar, kopt

Scientific American,

quite Hquid by heating, may bo Iald on & number of times
If cement is to be employed, the marked portions of the
wall should be cut out wedge-shaped, and carefully filled
with a cement, rather thickly made up, with § sand. If
the cellar eannot be dried, the molst places should be cut
out somewhat deepoer (4 to 8 inches), and filled with coment,
by placing a tube of material, about as thick as a finger, in
the middle, and packing the cement in tightly around it,
and, if necessary, holding it In place with a board until it
hardens, while the water escapes through the tube without
exerting any pressure upon it.  After 20 to §0 days, the

opening may be plugged up,
e i

IMPROVED AIR PUMP,

The invention herewith illustrated is & new and simple
air-compressing device, made of small size and excellently

adapted for use wherever liquids are to be raised by air
pressure, and similar light work is to be done.

The general arrangement, as seen from the illustrations, is
that of an oscillating engine, with the difference that in this
pumpthecylindermovesupand down,andthe airis discharged
or exhausted through the hollow piston rod, according as
the pump used for purposes of plenum or vacuum. This
arrangement does away with the complicated pipe connec-
tions, ete., necessary on double.ncting pumps. The lower
end of the hollow piston rod is, by means of a piece of flex-
ible tubing, connected with the receiver or vessel operated
upon by the pump.

The operation is ag follows: By moving the hand lever,
consisting of the frame containing the guides, piston rod,
and piston, the two flywheols are rotated, and the momen-
tum scquired by these Is sufficient to bring the eylinder to a
point where the resistance of the compressed air Is equal to

-

[OcTonEr 14, 1876,
e ee—
anglo as to work like a toggle joint and press the eylinder
to the end of Itu stroke with groat force, The snme repeaty
Iteolf In the other half of the rotation. All the boarings are
amply Iarge, of cast steol, and exactly in line, ax the pumps
The clearance at top and bottom

are made by special tools.
of the cylinder is reduced to a minimuom, thereby, it ia
clalmed, Insuring a perfoot expulsion of air; the valves are
of expressly cured leather, which does not become hard, and
backed by brass plates ; sald valves are as large as the diam.
otor of the eylinder and piston will allow. The piston and
stuffing box packing are likewise of the best material,

Soveral of these Centonninl pumps are on exhibition st
the Fair o« the American Institute, New York city. Wy
learn that one that has been in hard use for seven monthy in
Philadelphia, in a large beer saloon, without being taken
apart, is at present in the best possible condition, The ma.
pufacturer also bLuilds vacuam gas.condensing pumps for
higher pressure, or simple gas transferrers, on the same
styles as those shown in the engravings, whose eylinders
are from two by four inches up to six by seven inches.

Patent now pending. For further Information apply to
H. Weindel, 460 Dillwyn streot, Philadelphia, Pa.

- ——eatr—
IMPROVED BUCKET EAR,

We illustrate herewith a new ear for buckets, kettles,
coal hods, ete,, which is constructed so as to be very strong
and not liable to be torn out. Its application to & bucket is
shown in Fig. 1. From Fig. 2 it will be soen that the sar Ig
formed of a piece of any suitable metal, stamped or cat out,
and bent in the middle so as to form a loop and clasping
pieces, which extend, one on the inside, the other on the out.
side, of the bucket. The plateis so pressed thata groove
will be formed to fit around the wire at the top of the ves.
sel, and also so that it may be attached over a seam, as

shown. The rivets then pass through the side of the ves
sel and through both parts of the ear.

Patented June 27, 1876. For further particulars address
the inventor, Mr. Joseph F. Donkin, St. Clair, Schuylkiil
county, Pa.

Metals Absorbed by Flants,

Professor P. B. Wilson has shown that plants take up
free silica from the soil, in the form of diatom shells,
which are deposited in the stalks of the plants. In a Dutch
technical journal, Dr. De Loos states that vegetables are ca-
pable of taking up metallic particles from the soil. Con-
sulted by a family suffering from lead polsoning, he found
that they resided in the neighborhood of a place where the
manufacture of white lead had been carried on some years
previously, and they partook of vegetables grown on tho
spot. Dr. De Loos thereupon examined specimens of red
beet, endive, and carrots, and found lead in all. Ina beet
weighing 148 Ibs., he found the equivalent of 0°15 grain
of metallic lead ; in six carrots, weighing together 0°6 lbs.,
he found 2°7 grains of lead. Tho metal was also present in
endive ; and the ashes of the plants contained traces of cop-
per, which, he thinks, existed s an impurity in the lead.

BTG
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A New Electric Fire Alarm, .

A new electrie fire alarm, devised by M. Gaulne, of Paris,
wias recently described at a session of the Belgian Society
of Civil Engincers, A metal box, fixed to the wall or ceiling
of the room, hns two metal columns which receive the con-
ducting wires from below, and to which are attached two
gensitive plates, the upper ends of which meet near the
summit of the box atan acute angle when brought together,
Each plate is made partly of steel and partly of an expans:
ible metsl, the steel being on the inside and extending
to the end of the plate, the expansiblo metal being the
shorter, The effect of hoat on these plates is to cause the
outer metal to expand; and the steel ends being brought in
contact, connection i establishod betweon the wires, and &
bell is sounded,

Bosides sorving as a fire alarm, the invention is intended
to not as an ordinary call boll, and to this end a vertical rod,
spring-supported, has at its upper extremity an index which,
when the rod ls deswn down by a cord similar to a bell pull
on its lower end, rubs against the sensitive plates and thus
ostablishes the ourrent,

The degree of expansion of the outer metal of the plates
being known, it Is only nocessary to approximate the ends
more or less closoly to cause contact to ocour at any thermo-
motric point and the bell to sound, A needle attached to ono
plate moves over a disl marked with degrees and fractions
This plate is moved toward or allow to spring from the

that in the receiver. Atthis point the guides (on hand lover)

and the crank (formod on tho flywheols) stand at such an

other by moans of a regulating screw, and thus the needle
many bo adjusted at any dogroee,
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THE SEA "GULL,

A travoler, making his first voyage across the ocean. is
astonished to find birds following in the ship's wake a
thousand or more miles from land. That such small ani-
mals should be gifted with the endurance necessary for keep.
ing on the wing for a week continuounsly, with the exoep-
tlon of an occasional rest on the surface of the ocean, iscer
fainly an extraordinary proof of the muscular power and
vitality of this species of the winged tribe,

" These birds are nearly all members of the gull species (/-
rus, of Linnmus), of which the Inrgest genera nrolarus glavous
(Britnnich), whioch mensures 80 inches In length, and has o
wing breadth of & feot, and the larus marinus (Linnmus),
which I8 nearly or quite equal in size to the I glaveus. The
gull family has several genoral charncteristics, among which
may be mentioned the curvature at the end of the i, the
lengthand pointed form of the
wings, and the web between
the toes, the hind toe being
short and eloyated. Thel.ma-
rinus, commonly called the
black-backed gull, may be
distinguished by the dark
slate color of its back and
wings, its black primary fea-
thers tipped with white, and
its yellow legs and feet. This
species is found in summer
on the coasts of New En.
gland, and in winter travels
as far south as Florida, its
favorite breeding places be-
ing on the coast of Labrador.
It flies high, and has a ma-
jestic carriage in the air: it
encounters the fiercest gales,
and swims well but slowly.
It preys on fish, young birds,
and carrion, indeed on any-
thing but vegetable food ; it
is tyrannical towards weaker
birds, but is naturally very
cowardly. Its eggs are good
eating, and the young birds
are killed and salted by the
fishermen of Labrador and
Newfoundland; but the old
ones are very tough and too
fishy in taste for food.

Our illustration™ shows a
flock of black-backed gulls
surrounding & wreck, and
hurrying with screams of
delight after small pieces of
garbage or refuse food that
float away from the wrecked
vessel. Mr. Wolf, the artist,
shows well the great wing
power of these birds, and
the easy grace with which
they carry themselves in a
gale. Their endurance in
flight is aided by the light.
ness of their bodies, which,
however, mnkes them the
gport of n high wind; but
this obstacle they overcome
by & novel species of tack.
ing, which enables them to
make headway ogainst the
tempest,

Many of the high rocks
and almost innccessible eliffs
of Scotland and North Wales
are the homes of countless
millions of sea birds; and
the pursuit of them, for
their eggs and plumage, is
one of the most hazardons
pursuits ‘o which men ever
engage

———
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Fonthers,

The nstaral color of foathers Is produced by the internal
arrangement of the colorloss plates of horny matter,and not
by any pigment. This is also the cause of the iridisconce or
varying shadoes of color on bootles' wings and some naoreous
the different thickness of the horny films interforos
Almost any

shelly;
with the light,and produces the play of colors,
artificial eolor ean, howover, be given to fenthors by dyes
“When," says Professor Owen, ** the barbules are long and
loose, they charactorize that form of the feather which s
properly callod n ‘plume,’ and such are the most valuable
products of the plumage of birds in s commereial point of
view." The annual quantity of bed feathors used in the
United Kingdom has been estimatod at nearly 700 tuns, a
very large quantity when the lightness of the substance iy
The forelgn imports only amount
Fonthor beds being o

wken into consideration.
to & fow thousand hundredweight.
frultful source of contagious disease, the feathers are fro
quently sent to the purifiers, where they are subjected to

steam and dry heat, and again rondored lwrfm'!l_\ sweot and

pure. In making a nest for her young by robbing her broast
% Our sograving 14 selootod from Mr, Wolf's Life and Hablts of Wild
Antmais,* pobilatied by Maomilian & Co ,of Londow and Now York

Scientific American,

of its downy covering, the eider duck has little thought of
ministering to the luxurious requirements of civilized man,
who appropriates it for his comfort. As much ag 1,200 1bx.
of this down is often sold annually by one company from
Groenland; and when clean and pure, it fetches from $6 to
$0.00 per pound, The export of eider down from Denmarlk,
the produce of leeland, Greonland, and the Faroe Iulands,
nvernges 6,000 to 8,000 Ibs, welght n year. Parils enjoys a
high reputation for the preparation, bleaching, dyeing, and
arrangement of feathers, a groat number of persons being
omployed In the feather trade, which was stated to have
reached, bofore the late war, an annual value of nearly two
and & half million dollars. The largest portion of theso were
exportad to Amerion and the colonies, A new and vory pretty
ornamental application of feathors, eto., is that of the en-
tire hoad and plumage ol"somo birds for fans and flre scroens,

THE

GLEANERS OF THE SEA.

instend of the mere feather trimming which was formerly
applied to fans: and the brilliant heads of the humming
bird family, sot as necklets, ear pendants, brooches, ete,,
form n novel specios of bird jewelry. Feather flowers aro
ohiefly made at Madeira and In Brazil, but the lntter are the
besr, and foteh n higher price. At Hahin the Solidade Con
vhere thoy are made, They ought
to be made -'n'lrul.\' of UIII|_\'m| f!'ﬂ('ll'rn, tho bhest |u'||lj( those
of n purple, copper, or erimson ¢olor, from the breasts and
heads of homming birds,

vent is the great locale

One of these wroaths hns & beau-
tiful offoct, and roflocts difforently colored Hghts, T'he cooks
of the rocks, white herons, roseate spoonbills, golden jaoa
mars, motallic trogons, and exquisite little saven.colored
tanngors (caloapign tatas), with many gay parrots and other
l beautiful birds of the country, offer an mssortment of colors
enpable of producing the most exquisite effuots. The feathur
work s cften applied with a protty offect to the borders and
fringes of hammocks, Kxamplos of thess, with the arms of
Portugal or Brasil, have been frequently shown at the sev-
orel International Exhibitions

A celebrated brush manufacturer in Paris makes broshes
{ from qullls, which he splits by a mechanieal process into
thin strips, much resembling bleached bristles, Besides
ilhn neat apponrance of this article, it possossos the adyan

m—
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tago, over the common hair or whalebone brush,that its nin-
gle fibers are more dense and solid, while the bristle repre-
sents a hollow tube,

-
>

Progress of Rallroad Buallding. ’

One of the most encouraging features of the fall trade is
the Increass in the railroad building that is going on. The
Chieago Journal of (lommeree has a summary, from which
W6 quoto: “ At the Easta narrow gage road, nine miles long,
hns been commenced between Boston and Stoneham, that
will cost £300,000. A rosd following the valley of the La.
moille river, in Vermont, is being ironed. and will be opened
to Lake Champlain this fall. The Rochester, N. Y., road
will reach Salamanca this year, and be pushed forward to
the conl flolds of Jefferson county in the spring, The Co.

lombin and Port Deposit, Del,, road has twenty-five miles of
track lald, and is pushing
ahead actively., The Ports.
mouth and Huntington, Ohlo,
to give the Bcloto Valley an
Eastern and Western connec-
tion, and obviate the delays
of Ohio river navigation, only
waits until it is decided whe-
ther the gage shall be com-
mon or narrow : and the Har-
risonburg and Fredericks.
barg,Va havingbeen changed
to a three.foot gage on the
completed portion, will be
pushed forward and comple-
ted from Orange Court House
to Rawley Springs at once.
A coal tributary of the Scioto
Valley road has been sur-
veyed, commencing s dozen
miles above Circleville, The
Cincinnati and Portsmouth
having adopted a narrow gage
will advertise for its rondway
at once, The Cincinoati
Southern has contracted for
rails to complete the way to
Lexington, Ky. The Federal
Creek, 0., coal road, eighteen
miles, has its bed completed
a part of the distance and is
expecting iron. The Rock
Island and Mercer coun'y, 111,
striking the eastern portion
of the country, is laying track
and usingit. The Omahaand
Northwestern, completed to
Herman, is being constructed
at the rate of half a mile a
day toward Tekamak., The
Kansas and Northwesternnar-
row gage road is open forty-
four miles to Lexington, Mo.
In the South funds are being
raised to extend the Mobile
and Alabama road seventy.
eight miles, from Uniontown
to Birmingham, with & pro

mise of speedy success. The
gage of the Houston and Tex-
as has been changed to 4 feet
84 inches for 120 miles be-
tween Houston and Hearne,
making it uniform through to
Philadelphia and New York.
Track Iaying has recom-
menced at Kingsbury, on the
Galveston, Harrisburg, and
San Antonio road, advancing
toward San Antonio. Utah
is solicitous of commencing a
road from the Union or Cen.
tral Pagific, by the valleys of
the Snakeand Columbia rivers
toward Portland and Puget
Sound, and one Is to be surveyed along the Colorado Valley,
with the hope of reaching San Diego. The Tomales, Cal,,

road to Freestone, Sonoma county, will reach Russian river

this fall, Colorando s also at work on a narrow gage from

Floyd HIl', terminus of a branch of the Central, to Idnho

und Georgoetown, that will branch to Central City and be ex.

tonded Into the Middle Park.

A Noew Use for Sea Weed,

Hal-thao, or gelose, is a tasteless, odorless, colorless
mass, obtained from a fibrous sea weed common on the
const of Ching and Mauritius, It 1s Insoluble In cold water,
but dissolves in hot water after bolling for ten minutes, and
then forms a thin, dirty white solation, which, on cooling,
doposits a yellowish gray jelly, The material has lately
boen used for finishing cotton fabrics, and is reported to fill
tho thread more perfectly than doxtrin or starch, By add.
ing glyoorin to the hal-thao solution, astill softer and st the
samo thme stronger material is obmined, According to ex.
perimonts made by Hellmann, an abstract of which In glven
in Dingler's Polytechnisches Journal, 1t appears that the
material can only be employed for fine toxtures, soft and
firm to the touch, and cannot be used ss a substitute for
dextrin or potato starch where & strong material in required,
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CENTENNIAL NOTES.

THE BELGIAN WOOLEN MACHINERY.

Bede & Co., Verviers, exhibit a fulling machine for cloths
and woolen stuffs, such as flannel. Five or six pieces of
fine cloth or three pieces of military cloth can be treated at
& time, and the entire mechanism is arranged so as to be of
easy accoss to the workman. The same firm exhibits a ma-
chine for cleaning wool, which is represented to be an im-
provement on the American invention, and the manufactur.
ers have supplied several factories in this country with ma-
chines of this kind. It is said to clean 230 1bs. per hour,
and with an antomatic feeding apparatus one man can at-
tend it. All kinds of wool may bo cleaned by it. Those for
carding are worked dry, and those for combing in a damp
state. A canding machine with a patent condenser is also ex-
hibited by Bede & Co. It is fitted with cast iron cylinders,
carefully turned. The patent condenser produces any de-
gired number of slivers, which are rolled into fine rovings,
and the latter may be spun direct to 1,000 yards per ounce.
It is claimed that the usual waste of carding is avoided by
this condenser, and that more is done with it because there
is no necessity of roving or drawing halfway. The con-
denser can be used for all kinds of wool, from the shortest
to the best merino.

Wool-spinning machinery invented by Celestin Martin, of
Verviers, a distinguished Belgian inventor, recently de-
ceased, is exhibited. He was a poor working machinist,
who, through his mechanical skill and inventive genius,
worked his way to the head of a great industrial establish-
ment, and won from the King of Belgium the offer, twice
refused, of the decoration of Chevalier of the Order of Leo-
pold. His métier fizé or stationary spinning machine is ex-
hibited with other machinery for wool manufacture, includ-
ing s model for a new carding machine. There are a few
wool-carding appliances shown by other exhibitors, and
Horstmann Brothers, Lidge, exhibit carding cloths.

THE FLORAL AND BOTANICAL DISPLAY.

The display of plants in the vicinity of Horticultural Hall
is said to be the finest collection of the kind ever exhibited
in this country. The flower beds are all made in different
shapes and designs. Some are carpet bedding, so arranged
ss to display the figures of a carpet; others are ribbon bed.-
ding, in strips, made to secure the effect of ribbon, while
the walks are laid out in geometrical and winding figures
that make the place look very beautiful. In the western
section of the grounds there are nearly 70,000 plants laid
out, so the reader can easily imagine the result attained.

To the American exhibit are devoted 239,173 square feet,
and 45,000 square feet to the foreign. The American exhib-
it is composed of 59,500 plants, and the “oreign of 10,233. A
magnificent display of the agave, or American ceutury plant,
and lemon and orange trees bearing fruit, immense sugar
canes, crape myrtles—a little shrub bearing an exquisite
pink flower—are on these grounds. The flowering plants
embrace, among a legion of varieties, hollies, rhododen-
drons, roses (600 plants), gladiolus, magnolias, lilies, tulips,
azalias, begonias, caladium, dahlias, geraniums, carnations,
pansies, and hyacinths, Then there are the yuccas, coleus,
fir trees, evergreens, and various deciduous and succulent
plants.

All kinds of landscape gardening are represented. In one
section of the grounds is a complete arboretum, embracing
750 different species. The flower beds, to which allusion
has already been made, are made of achyanthus, centoria,
alternanthera, golden feather fon, Madagascar periwinkle,
gladiolus, cannas, petunias, caladium, and the castor oil
bean plant,

Among the more striking trees and plants, there is a tall
mahogany tree, looking like a giraffe among its fellows.
The cinchona succirubra is one of the most valuable plants
in the collection. From its bark the drug quinine is manu
factured. The East India apple tree is & rather attractive-
appearing shrub., The alligator pear tree yields & rich,
large fruit, which the natives use instead of butter. The
Strelitzia requia is a large plant bearing a large flower
shaped like a bird’s tongue and beak. The flowering bana
na is here in full bloom.

Coffee trees are abundant, and also the fan palm, with
leaves ranging all the way in size from the ordinary palm
fan to the size of a center table, With the Iatter leaf the
people of the tropics thatch their houses. Loquat is the
namé of & peculiar, dark-looking Japanese plant with rich
fruit. There is the common fig tree, and the fiens Auatralis,
with aerial roots growing down from the branches like flow
ing halr. The moisture in the air affords them sustenance.
The Chinese wampee fruit tree and the papyrus plant at.
tract & good deal of attention.
bambuss (the bamboo tree) are on exhibition, some of them

very high
troples, and is highly prized because it absorbs all the ma
laria in the alr. The icica Indica, or incense plant, is so
ealled because it yvields a sort of perfumed gum which is
used for incense. There are also some very fine specimens
of the fleus micophylla or India rubber
which is pretty well known in this climate

Many specimens of the

The cucalyptus globulus is the fever tree of the

tree, a plant

THE TURKIAR SECTION

If onemight judge from the lavish profusion of so-ealled
Turkish goods exhibited for sale in booths located almost at
every turn, both within and without the grounds, Turkey is
by far the best represented nation in the entire Exposition

Unfortunately for whatever credit the fact might bring, the

majority of the small objects displayed evidently originated

in that great mart of imitation jewelry and storehouse of

ticles from Chilnese idols to Maorl nose rings

all strange ar
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Birmingham, England. Those not derived from this source
are unmistakably French, while carpets savor more of Ger.
man looms than thoss of Smyrna. A perfume of geranium
oil, supposed by the uninitiated to be attar of roses and pur-
chased ag such at ten times its value, pervades the booths,
and the oriental glamour Is hightened by the Gibraltar
Israclites and Bohemian (reeks, who assume the role of
genuine Moslem salesmen. The stands, however, are ex-
tensively patronized, principally by visitors from the coun-
try seeking mementoes of the Exposition. Compared with
this spurious display, the genulne Turkish exhibit, though
excellent as represonting the country, is small, Great
carpets woven on the hand loom, in which no improvement
has been made since the days of Mahomet, hang from the
roof. The patterns are as old as the manufacture, but they
are delightfully ugly and resplendent with their outlandish
shades of red and queer blue.greens, dear to the antiquarian
and dric-a-brac collector. The choicest of these Turkish
rugs are apparently the coarsest. This last quality attests
the genuine production, for the finer rugs are now imitated
in great perfection on power looms in many parts of Europe.
A real Turkish carpot is irregularity itself. The sides are
never traly parallel, the texture rarely even; and as for the
pattern, that follows the vagaries of the weaver, who takes
every imaginable liberty with the normally rude design.
Seated in front of his loom, he laboriously fastens a bunch
of colored yarn to each warp thread. When a row is thus
finished he passes the linen weft, then puts on a new row of
tufts, and so continues until he completes a narrow strip of
carpeting, which is neatly attached to other strips to make a
large rug, the coarso long nap serving to conceal the seams.

There are several specimens of cloth exhibited which are
likewise peculiar to the country. Camel's hair'cloth resem-
bles conrse silk, and the Angora wool fabrics have a like
similarity. The tissues are all poorly woven. The same is
true of the light silks, also handwork. In fact, wherever
the work of Turkish men is displayed,there the inherent lazi-
ness of the true Mahometan is apparent. He has admirable
materials, and controls a class of goods in which he has few
rivals abroad; but the repressive policy of his government on
one hand, and his own disinclination to labor any more than
is necessary to provide for his wants from day to day on
the other, effectually block his industrial progress, and he
contributes nothing toward the advancement of the age.
With Turkish women, if the results of their labor be taken
as o standard, the case is different. They work, high and
low alike, as a relief to the dreary existence to which their
social position consigns them. The magnificent embroideries
on silk, the gold thread stitching on velvet, and similar pro-
ductions proving patience and skill, are mostly made in
the harems, and by women ignorant that such a thing as
education exists.

Turkey is the land of the far-famed attar of roses,and the
visitor may buy, or rather may imagine that he buys, a
minute bottle holding three drops of the extract,for two dol-
lars. The genuine attar does not appear to be exhibited, al-
though it might be, for it can be found by the pint in the
Constantinople and Smyrna bazars. The material at the Ex.
position comes from Kizanlik in Roumelia. It probably is
olive, sandal wood, geranium, or other oil, perfumed with a
minute quantity of the genuine article, as such is the com-
pound most commonly sold the world over as the true attar.
The latter, if genuine, is worth betwoen $50 and $100 per
per ounce, and to make that quantity 400,000 full blown
roses are needed. The mode of preparation consists in
boiling the roses in water and gaining the oil through dis-
tillation. The oil is volatile, nearly colorless, and deposits
a crystalizable substance soluble in alcohol. A drop of it
on the handkerchief perfumes the fabric indefinitely, des-
pite numerous washings.

The best industrial productions displayed are the thin
leather known as Turkey morocco, specimens of prepared
opium, dried figs from Smyrns, gall nuts used for ink mak-
ing, and various dye stuffs. There are a large number of
ancient arms, some superbly inlaid in mother of pearl and
silver, showing that the old Turks possessed a manipulative
skill and s degree of patience which have not descended to
their posterity. Turkish tobacco is likewise exhibited, and
visitors are permitted to purchase a poor quality for a high
price. The best Turkish tobacco is worth here from §4 to
$8 por pound. The Turks themselves favor a Persian to.
bacco much more than the finely shredded material sold as
Latakia or Scarfalattl. The former is used mainly in the
nargilohs or water pipes, looks like dried oak leaves, tastes
like them,and has to be moistened before packing in the pipe
bowl;and then the constant attention of a servant is required
to keep live coals on the damp mass, otherwise the fire
promptly goes out, It therefore takes two persons’ labor to
keep the pipe lit, and their accumulated energy Is repre.
sented by a scarcely porceptible whiff of faintly blue smoke,
which is swallowed or inhaled before escaping from the
mouth

One of the best exhibits in the Turkish department Is the
sponge collection, and this represents a really important in.
dustry, which flourishes despite the unlimited taxation im-
Sponges of all varieties are exhibited, some
marvelously fine. As might be expected, books are fow,and
such as are present are poor specimens of both printing and
binding

posed upon it,

-—— . et
Zine Roofing,

A controversy in just now going on in Germany as to the
durability of zinc used for roofing purposes. Tho Zedt
sehrift fiir Gescerbe reproduces the ealculstions as to the du.
rability of zine made by Dr. Pettenkofer in Dinglor's Jour-
nal some years sinee, but points out an error in them Ree-
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tifying these afresh, on the basis that the oxidation of 1
square foot reaches 130 grains in 27 years, the Zeitachrify

_,",, inchthick would o« cupy 1,243

finds that a sheet of zine
years in complete oxidation. A weight of 130 graing of P
spread over the surface of a square foot would make a Bve
only g g'5y of & line thick. If the sheet be 0025 line ”li-‘k,lh:ur,‘
will bo 46:04 such layers, and this, multiplied by 97, glves
1,243, the total number of years.
_— -
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A GEAR-MARKING DIAL,

““1 was up in George's pattern shop a few days ago, He
was showing me a dial plate, which he had just gotten up
for his gear pattern work. It is the neatest affair I have
goen Iately, and seems to be a real money.saving devies, It
is simply a cast iron dial fitting the spindles of the pattery
lathes, It is machine.divided for all numbers below 200, A
stationary marker completes the rig.  After a gear pattern
is so far finished as to be ready for spacing, it is putin a
Inthe with this dial. In ten minutes a wheel of 200 teeth
can be accurately spaced, much more so than if done with
dividers as usual. I believe it would take a good pattern
maker fully three hours to step off such s gear, especially if
he failed in luck, which seems to have a great deal to do
with such processes. The device mentioned is convenient
and very light, George says It only cost him twenty dol
lars.”

“By the above | am reminded of the fact that many me-
chanics labor under the impression that the graduations on a
dial or index plate of a gear cutter are of divine origin or
some such thing. The impression is wrong. Some steady.
nerved and keen-sighted workman stepped off the progenitor
of such devices, with spacing dividers, The question will
be asked : ‘ Is this little dial no more accurate than one which
I could space off ¥ I answer: Much more so. In the first
place, it is very rarely that a man is found possessing the
personal peculiarities which fit him for such work. But
few men have them, and they have become famous, Half a
dozen names would probably cover the list, Next, the small
personal error of these experts has been reduced by mechan-
ical means. All original dividing of this kind is done on
large circles, say twenty feet diameter or more. The gradu-
ations on this large dial are then transferred by mechanism
to a small dial, say two feet in diameter. Now the propor-
tion of error in the two dials will be precisely the same; but
it will be readily understood that an operator’s liability to
error will be reduced as the sizes of his divisions are in.
creased. There are graduated circlesin this country which,
by laying one upon the other, will be found to coincide at
each division. Shifting their relative position still shows s
coincidence. This process, watched through a microscope,
constitutes the test of the accuracy of a graduated circle.

““ There are or have been several original circles gradus.
ted in this country. Onc was a heavy twenty foot wheel,
spaced off long ago, st Fitchburg, Mass, I think by Mr.
George Putnam, the predecessor of the Putnam Machine
Company. Another was spaced at the Lowell Machine Shop,
in Lowell, Mass.; but by whom I have never learned, and |
have never been able to hear anything of the others.”

FITTING KEYS,

“George was in my place yesterday. He showed me &
method of fitting keys which, he says, is as old as the ever-
lasting hills. I know I
never heard of it before,
Fig. 1 shows the method
The key soats in both shaft
and hub draft the same
way, and the key is conse.
quently straight. If the fit
is simply neat, the thing is
firmly locked. It applies
especially to bevel gearing
in millwork, which must
back up against something;
and in many cases, finding
no shoulder on the shaft or
convenient box near, the
firmness of the hub on the
shaft depends on the key
entirely. Fig. 2 shows this key in such a place. It will be
noticed that In one direction the gear may even be slipped
by hand and the key picked
out; but in the other di-
rection everything is self-
tightening. It will be &
novelty to many, and, I
think, of conslderable
value.

“Keys in shafting seem
to be an |
puisance, but they are of-
ten the only hope. I have
become so disgusted with
them that I pover put one
in where it can be
with. They are all bad
enough, but the taper key
is the worst of the lot. The
intention In these keys I%
to have the sides fit snvg,
wo that they do all the work,
the top and bottom or taper fit belng just tight evough 10
prevent end motion.  But | know, as others do, from vexs

tioun experience, that it is almost impossible to get visemen

.




to fit these keys solid sidewise. They will Invariably alack
off the sides, and then waste their skill on the least important
fit. Most visomon seem o think that, when they do this, they
have & “soft thing’ in making the fit,

*“These taper keys are miserable things anyhow, and cost
#1 a 1b,, if properly fitted. They weaken the shaft, and can.
not be made interchangeable, The all-absorbing top and
bottom fit tends to split hubs, and makes s koy cut and lock.
Add to this Iatter the usual upsetting on the small end, and
we have a fine mechanieal contrivance.

‘“Where koys must be used, the properform is parallel both
ways, aneat fit on the sldes, and with top clearance. A sot
scrow bearing In the top of the key makes the arrangement
firm endwise, and conveniently movable. Such keys are
loss expensive than taper koys, and can be made Inter-

““There is one form of key which possesses all the disad-
vantages of any taper key, but which has peculiar merits in
cases where work is sent out without knowing just where
the keyed fits are golng to be. It requires no seat in the
shaft. It will bruise a shaft enough to spoll it for a bearing,
but will not weaken it. Hubs must be reinforeed to stand
the strain, for such keys drive by friction entirely. It does
not look as though they would do the business at all, but they
will. Fig. 3 showsthe form. It is very much used by the

millwrights of the Northwest. The shops up there plane
their keys out concave, from a steel strip. They are then
cutoff, and n little draft given to them. They are tempered
blue. The circle of the key should be a trifle smaller than
tho shaft."”

KETTING CALIPERS,

“Give an ordinary lathesman a pair of inside calipers
(Haswell says caliders, and I think he is more than half right)
and & six inch scale, and tell him to stand where he is and
set them at 2 inches. They will be found to be about .4 of
an inch too large. Let him try it again, but with the privi-
lege of butting one end of his scale up against something,
tho planed side of the tail stock of his lathe most generally;
and he will get the calipers about v} too large. I have
poticed that good, fair workmen, who have but one end of a
thing to look out for, will work just about }; inch too
large always,and many common workmen do worse The nat-
ural suggestion to my mind is that a lathesman should have
a shouldered ruls, one with a flange or button on one end,
similar to a Jumber rule. In addition a sliding sleeve, with-
out set screw or vernier, would help him. BSpring friction,
holding the sleeve where set, would allow the calipers to be
sot by touch, and knocked into nicety, without having to
hunt up the place on the scalea dozen times. Every lathes-
man knows that if, in adjusting his calipers, he goes too far
two or three times, he begins to loose nerve and patient vis.
fon. The tool described would be a real convenience, The
suggestion is made to the Providence scale men, for what it
is worth.

FRENCH CALIPERS,

“Did you ever notice the ungainly caliper gages, or rules,
or whatever they may be, which the refugees bring over
from Alssce and Lorraine? They nre big, clumsy things,
about 14 inches long, and look like shoemakers' tools; but
bad as they lock, they are excellent contrivances. When
you hire one of these refugees, he finds that we use inches,
while his pet tool is graduated by centimeters; so he regret-
fully locks the ugly thing up for ever,” LEFrWIoK,

B A e ——
[For the Scientific American, ]
GLYOERIN,

Glycerin is one of the constituents of the fixed olls and
solid fats ; and although discovered by Scheele nearly a cen.
tury sgo (1779), it is but a few years since it has become fa.
miliar to the unsclentific public, The principal reason for
this was that the processes of manufacture, in use until
quite recently, rendered it too expensive,

Fats consist of two substances, namely, glycerin and one
or more fatty noids, usually steario and olele; while the fixed
oils are composed chiefly of oleigacid combined with glycerin,
Palmitie acid 18 another of these fatty acids, and ocours in
palm ofl, in human fat, Chinese tallow, Japan wax, and
goveral other substances, In the manufacture of soap a
caustic alkall 18 added to the oil or fat, and at once takes
possession of all the futty acids present, forming with them
stearates, oleatos, and palmitates of sodu or potash, as the
cose may bo, These compounds we know as soups, calling
the former hard sonp and tho latter goft wonp, In this
operation the glycorin is liberated; and in order to separate
the soap from the glycerin, salt wus formerly added, The
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thrown away, In the manufactare of lead plaster, which is
roally asoap in which oxide of lead takes the place of potash
or sodn, the mlting out Is unnecessary, and It was in the
residuary liquor that Scheele discovered glyeorin. He gave it
this name from its sweet taste, from the Gresk word yAxof,
swoet. For many years all the glyeerin of commerce was
obtalned In this manner, as it was only necessary to precipi-
tate the lead with sulphydric acld gas and evaporate the
filtrate on & water bath to obtain the glycerin,

Modern chomists conslder glycerin to be an alcohol, which
combines with acids to form ethers. From this point of
view fatsand olls are compound ethers, callod glycerides,
and soaps are veutral salts, The chemical formula for gly-
corin Is C|"| ((“l)n.

The extensive use that stearic acid has found, under the
pame of stearin, in the manufacture of candles and for
other purposes has led to the invention of several now me-
thods for its separation from the glycerin, The best of
these is the oneinvented by our fellow countryman of sand
blast fame, Mr. Tilghman. It consists in the saponification
of the fats by means of superheated steam, and is largely
employed in the manufacture of stearin candles, glycerin
being a secondary product, The temperature most favora.
ble to the operation lies between 550° and 600° Fah. Gly.
cerin is purified by distillation in steam and filtration over
animal charcoal. The annual production of glyecerin in
Europe is now 520,000 cwt.

Glycerin, as it appears in commerce, is a sirupy
liquid having a specific gravity of 126, colorless, inodorous,
swoeot to the taste, and noutral to test paper. It is combus-
tible but not so readily as ordinary alcohol. It has been
frozen when exposed to a low temperature during transpor.
tation, and then melted at 45° Fal. Under ordinary cir-
cumstances it may be cooled to zero without freezing; but
if a crystal of frozen glycerin be dropped into it when cooled
to 20° or 21° Fah., it will all become solid. It dissolves in
all proportions in water, and thus reduces its freezing point;
hence Dr. Wurz proposed in 1858 to use it in gss metors,
and it is now largely employed for that purpose. It also
dissolves in alcohol and chloroform, but not in ether. Its
solvent powers are, however, more important and interest-
ing, .

Klever has determined the solubility of forty-eight differ-
ent substances, and hasfound that 100 parts of glycerin will
dissolve 60 parts of borax, 50 parts of tannic acid, 40 parts
of alum, 30 parts of sulphate of copper,98 parts of carbonate
of soda, and various quantities of the alkaloids. When bi-
carbonate of soda and borax are dissolved in glycerin, effer.
vescence takes place, the carbonic acid being expelled from
the former,

The uses which have already been found for glyeerin are
very numerous, It is frequently applied to the skin as an
emollient, and administered internally as a substitute for
cod liver oil, It is used us a lubricant on clocks snd for
delicate machinery. As It neither ovaporates nor freezes, it
Is well adapted for floating compasses, and has been em-
ployed for thermometers. For keeping modeling clay moist,
to impart to paper the peouliarity of retaining a permanently
damp condition so that it may be used in taking copies of
letters, to prevent inks drying too rapidly to permit of taking
press copies,to prevent printers’ inking rollers becoming dry
and hard, for keeping photographie plates moist during long
oxposures, and as a solvent for gum arabie, glycerin is par-
ticularly valuable,as also in pasto,cement, mortar, mastic, etc.,
intended for daily use. When mixed with litharge,it forms
an excellent cement. Bundages for surgical purposes are
treated with glycerin to render them absorbent. Itis em-
ployed instead of salt for preserving untanned skins and
hides. Glycerin dissolves aniline violet, alizarin, and alco-
holic madder extract, honce it finds some use in dyeing, A
solution of aniline colors in glycerin is often used for stamp-
ing with a hand stamp, but cannot he employed as a trans-
parent paint on glass because of its non-drying property.
The photographer finds several uses for pure glycerin, first
ax o test for the purity of the silver bath, secondly (as above
stated) to provent drying of the film In wet plate photogra-
phy where long exposures are necossary, as in the case of in-
terlors of rooms or shaded nooks. In combination with
nootie acid it s used as o resteainer, enabling the outdoor
photographer to dispenso with the use of water entirely
while in the field, Aftor exposing the plate it is developed
with iron as usunl, and thon flowed with the restrainer. At
the end of the day’s work the plates are taken home, where
they can be fixed and finished in the usual manner. Gly-
corin is employed to extract the perfume from flowers and
tho aromatie prineiple of red peppers. Wine made from
inforior grapes Is improved and swootened by the addition of
glycerin, and an extract of malt made with glycerin is much
used by browers,

In the chemionl Inboratory, it Iy used to provent the pre.
olpitation of the heavy motals by the alkalies. It forms the
best known blowpipe test for boron in all {ts compounds,
as was recently discovered by Mr. M. W, Iles,

Glycerin may be employed for preserving fresh fruits and
ment, and if pure imparts no disagroeable flavor, It is also
used instead of aleohol for preserving anatomical specimens,
In pharmacy (ts uses aro numerous and important. For dis.
gulsing medicines, espocinlly those of an olly nature, it is
unequaled, Tt 1y sald that eastor oil mixed with an equal
part of glycorin, and one or two drops of oll of cinnamon
added, has beon sdministored to physicians without thelr
discovoring that they wore taking castoroil. Cod liver oil,
turpentine,ote, are more ensily administered when in combi-
nation with glycerin, A very little glycerin will obviate

the astringent sensation prodaced by the chloride of iron

glycerin which remained in thelye after “ salting out ” was |

dissolved In strup. Carbolie scid in now generally adminis-
tored In combination with glycerin, and many other acrid
substances shonld be administered iothis way, When in-
troducod In small quantities into pills, it provents in-
duration and decomposition. Vaceine lymph Ix frequently
mixed with glyocerin to preserve it. Beveral different gly-
corin lotions, ointments, and plasters are desoribed in phar.
maceoutical works. Sulphate of quinine dissolves in ten
parts of glycerin when hot, but when cold separates In clots,
which, when triturated with the supernatant liguid, gives it
the consistence of & cerate, very useful for frictions and em.
brocations.

Another use, quite different from the above, to which gly-
corin Is applied Is the manufsctare of nitroglycerin, C,H,
(NO,)0,, the most powerful and dangerous explosive em.
ployed in the arts. The process of manufacture is exceed.
ingly simple. Strong nitric and sulphuric acids are mixed
togother, in the proportion of two parts of the former to
four of the latter by weight, Into this Is poured, with con-
stant stirring, one part by weight of pure glycerin, the tem-
perature of the mixture being kept below 7i® Fabh. by ex-.
ternal cooling with lce. When oil drops begin to form on
the surface, the mixtare In poured into a large quantity of
cold water, The nitroglycerin then separates and is parified
by washing and drying, [t is a light yellow, oily liquid, in.
odorous, but has a sweet pungent aromatic taste, and when
placed on the tongue produces a fearfully intense headache
which lasts for hours,

Its explosive properties are already too well known from
the numcrous fatal accidents that have recently attended
its use hereabouts, to say nothing of the Bremerhaven ex-
plosion.

The complex nature of the glycerin molecule renders it
peculiarly susceptible to the action of reagents; it readily
forms other substitution compounds, and is general & dan-
gerous substance to experiment with., A warm concentrated
solution of permanganate of potash poared into glycerin de-
composes it with explosive violence; chromic acid and gly-
cerin are likewise explosive, facts which should be remem
bered when putting up prescriptions containing glyeerin.

E.J. H,

A Materialized Hole.

Take a sheet of stiff writing paper and fold it into a tube
an inch in diameter. Apply it to the right eye and look
steadfastly through it, focussing the eye on any convenlent
object; keep the left eye open., Now place the left hand,
held palm upward, edgeways against the side of the paper
tube, and about an inch or two above its lower end. The
astonishing effect will be produced of a hole, apparently of
the size of the cross section of the tube,made through the left
hand. This is the hole in which we propose to materialize
another and smaller hole. As we need a genuine aperture,
and it would be inconvenient to make one in the left hand,
let a sheet of white paper be substituted therefor and simi.
larly held. Just at the part of the paper where the hole
equaling in diameter the orifice of the tube appears.make an
opening + inch in diameter. Now stare intently into the tube;
and the gsecond hole, defined by its difference of illumina.
tion, will be seen floating in the first hole,and yet both will
be transparent. The illusion, for of course it is ene of those
odd pranks our binocular vision plays upon us, is certainly
one of the most curious ever devised. Besides, hereis the
actual hole clearly visible, and yet there i1sno solid Lody to
be seen to define its edges. Itis not a mere spot of light,be.
cause, if & page of print be regarded, thelines within the
boundaries of the little hole will not coincide at all with
those surrounding it and extending to the edges of the
large apparent aperture. Each eye obviously transmits an
entirely different impression to the brain, and that organ,
unable to disentangle them, lands us in the palpable absurdity
of a materialized hole.

Inventlons Patented In England by Americans,
{Complled from the Commissionors of Patenta' Journal.)
From August 11 to September 11, 1506, Inclusive,

At Braxe, xro.~C. A, Bonton (of New York city), London, England,
Avranx Puxon,—J H, Small, Buffalo, N, Y,

Bexpixae Wi, xro.—H. W. Futnam, Bennington, Ve,
Bores Cisovraron.—8, 8. Koll, Pitaburgh, Pa,
Boor-Sxwixae Maomixe,—G. MoKay, Boston, Mass,
Boor-Sxwixa Macuixe,~J. Catlan, Philadelphia, Pa.

Canrer LiNixa, xro,—0, Long, Brooklyn, N, Y., ef al,
Corrox Orexen, ¥ro,—5, ), Keene, Providence, B. 1.
Crusmixe Quarrz, ¥ro.~D, D, Mallory, Mystio Bridge, Conn.
Dressixo Brisrres, ¥10.~E, I, Whitlng, St, Albans, Vi,
Frxox, xvo.—L. E. Evana, New York elty.

Froon Coverixa.~J. F. Gloyn, Astoria, N, Y,

Funxaoe,—A. L, Holloy, Rrooklyn, N, Y.

Gas Govenxon.—H. M, lass, New York city,

GrovE Fastexen —J, Lewlne, New York elty

HYDRAULIO ELEvATOR, X710, ~T, Ktebins ¢f al., Boston, Mass,
Kxtire Haxone, ~J, W, Gardner, Shelburne, Masa,

Exirrixa MaouiNeny J, L, Brown, Chicago, 111,

Maxixo Stxny, ¥10.~ I, Sehlerioh, Jersey Clty, N, J.
Muatoar IxsTavaext. 0, F, M, Stamford, Conn,
PreveExTING SMOKN,~J. Todd, Fotosl, Mo,

PrINTING TRLxGuArn G, M. Fhelps, Brooklyn, N. Y.

Poxon. —D, L. Kennedy ¢ al,, New York clty,

Ratnway . —E, E, Lowls, Geneva, N, Y.

RAILWAY S10XALA, 210 ~F, W. Orierloy, Fhlladelphis, Pa,
Rartwoan Tan.—G. D, Blalsdell, Cambridge, Vi,
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- NEW BOOKS AND PUBLICATIONS.
Tur Crry or HOLYoxe, ita Water Power, and its Industrics.

~ Holyoke, Mass. : Holyoke Manufucturors' Association.

‘W bave recolved a superbly printed and eoplonsly filastrated sheet bear-
B the above title, and designed to exhihlt the tndustrial nvantages offered
by the water power systom of Halyoke, Mass. 1y tmeans of a gigantic dam,
conktructed at the raplds of the Conneetient rivor, a total power equal to
.00 horse powor 15 randased avallablo, and fractional portions of this are
#otd with mill sites. Thoxe of onr readers who may desire detatled Infor-
matlon reganding this exeoptionally favored locality would do well to xend
10 the Holyoke Manufscturcrs’ Assoolatfon for a copy of the above named
paper. The (llnsteations are admirably oxecutod, and glvo an excellent ldea
of tho extent of thé efty and (ta (ngusteles,

Tae INVENTION OF Prixmixg, 1y T. L. Do Vinne, Neow York
city: Francis Hart & Co., 12 Colloge Plaoo.

‘AVe bave already reviewed the scopo of this hook In some detall, and
neod only here state that the portions as they appear fully bear out the
promises of excollence made In the beginning. Papor and printing are
alfke sdmiradle, tho [lastrations are selooted from ancfent sources with
great discrimination, and the entire contents of tho volume thus far pub-
Hshed bear the marks of decp researchi (nto, and a thorough knowledge of,
fts faselnating subject, The book Is one not merely valuable to the craft,
but deserves a prominent place (n the Mbrary of every student of the
world's progress.

Recent American and Lorveign Patents.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED SCREW PROPELLER.

Joseph G. Hill, Newark, N. J.—This is a contrivance for con-
structing the hub in sections, so ns to attach blades of rolled plate ;
and it also consists of a propeiler blade in half or a lesser portion
of a cirgle, and shapoed in a true flat plane, Instead of the spiral
shape heretofore employed, whereby it is believed that better re-
sults oan be obtained than from the spiral form.

IMPROVED TURDINE WATER WHEEL,

Bdward Derby, Ridgway, Pa.—The object here is to utilize the
entire foroe of tho water, and at the same time balance the thrust
upon the shaft, and thus diminish friction. Two direct action
wheols and & central reaction wheel are combined with the shaft
and case, and the case s sultably constructed to adapt it for use
with the triple wheel.

IMPROVED LABDELING MACHINE.

George H. Burrows, Boston, Mass.—This relates to apparatus for
labeling packages; and it consists of a combination of levers,
wocked by suftable gearing, and paste rollers and paste troughs, in
such & way that, by moving a hand lever, the rollers charged with
paste are thrown out of the paste troughs on the ends of the label
and back again Into the troughs. It also consists of a platform
carrying the labels, which is counterbalanced by a weight in such
a waj that the plle of labels placed on the platform is always held
by the counterbalance agalnst a retaining lip, so that the upper
1abel fa the pile {s always at a given point. It further consistsof a
guard thrown over the free end of the label by the action of one
of the paste rollers,

IMPROVED BRAKES FOR FIRE TRUCKS AND WAGONS.

Minford S. Clark, Brooklyn, N. Y.—The first invention is an Im-
proved brake for fire trucks, that is worked by the attendant at
the steering wheel. The mechanism swings in supporting arms of
the fifth or stecring wheel at the hind part of the truck, and is
operated by intermediate crank shafts and rods, by a fulerumed
treadle from the seat of the attendant. The motion-transmitting
crank shafts are swung in bearingsof the fifth whoel and of the
truck frame, and conpected by a swivel chain. In the second in-
vention, & forked and spring-acted lever Is worked by swivel
chain, crank lever connection, and treadle, from the driver’s seat,
to engage the tongue and prevent its backward motion when 1t is
desired to back the vehicle.

IMPROVED PUMP.

William H. Pollard, Seneca Falls, N. Y., asslgnor to Gould Man-
ufacturing Company, of same place.—The object is to provide for
vessels a pump which is attached to a stationary suotion pipe, ex-
tending down to the bottom of the hold of the vessel, so as to be
used as a bilge pump, for removingany water which may colleot
in the bilges from leaks or any other cause. By means of some
small changes the pump may also be used as a force pump. The
Invention consists, first, of the construction of the cylinder heads
and supports in one picoe, 80 a5 to mise the lower part of the
pump, to admit the ready dropping of the bed plate for getting at
the lower valyes; scoondly, of the combination with the suction
opening of & T joint, that may be connected to the stationary sue-
tion pipe, or to & detachable sleeve to connect with an overboard
suction pipe; and, lastly, of the combination of the discharge
opening, with an sttachment to which a hose may be applied, for
using the pump as a hand fire engine.

IMPROVED DIAMOND MILISTONE-DRESSING MACIHINE

Asron C. Pry, Keedysville, Md.—In this Invention the dlamond
tool is set in a vertical holder, attached to a carriage sliding longi-
tudinally o a vertically adjustable main frame. The tool Is raised
and lswered by a vertical scrow, commanded by a gear wheel slid-
ing leverand spring pawl, with an adjustable gage attached to
regulate their opemation. Theotool s adjusted laterally by means
of & transverse sceew, acting upon the ool holder, to which scrow
motion s communicated by gearing, driven by a vibmting lever
baving & reversible detent attached, and which, as the carriage
sildes back, strikes and slips over an adjustable bar fixed to the
rear of the main frame; thus, by means of the gearing and trans-
verse screw moving the tool laterally, more or less, socording 1o
the sdjustment of the bar fixed to the main frame.

IMPROVED STEAM HAMMER.

Willlam Walker, Manchester, England.—This Invention consists
n connecting the trip of the hammer and the spindle by u serfes of
levers, links, and conneoting rods, wheroby the steam and exhaust
parts may be opened and closed sutomatioally. A dropping lever,
immediately connected with the trip of the hammer, serves by its
unchecked momentum (which Is communioated to the valve
spindle) o open the lower stesun port lmmediately after the blow
of the hammer s delivered, thus soouring a dead blow, while a
small projection on the trip of the hammer serves to open gradusl-
1y the upper stoam port as the hatomer asccnds,

IMPFROVED CAR COUPLING,

Robert K. Weolch, Philadelphia, Pa.—The end of the drawhead s
made of U skape, the outormont ends being provided with inward-
Iy projecting hooks that interfock with spring-acted coupling
books at the end of the adjoining cur. The spring hooks are ful-
crumed o a oasing bolted to the oar frame, and forced 1o be out-
side by a spiral spring. The rear onds of the spring hooks aro acted
upon by an lnverted cone that Is koyod to a screw spindle, 50 s w0
force, when turned down by & sultable ke ¥, the rear ends of the
spring books o the outslde, and cause the front ends to approach
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lead, By turning the spindle and cone back, the spring hooks ns-
sume thelr former position, ready to couple automatically with
the deawhead whon the oars appronch each other.
IMPROVED SUCKER ROD EXTRACTOR.

Goorge M. Shoffer, Bmlenton, Pa.—This (s an fmproved device
for extraoting sucker rods from hore holes of wells, eto.; and it
oconsists of a spring, with toothed Jaws that alide in the socket part
of the extraotor and bite the rod when properly applied, 8o ns to
ralse the samo,

IMPROVED GRATE BAR.

Luoten H, Allon and Wiliam Barton, Tamaqua, Pa.—Thig consists
of a grato bar made of a longitudinnl bearing bar and curved
orossburs or vibs nt both sides, which extond from the upper part
of tho beaving bar. The cross bars at ono slde alternate in broak-
ing Joints with thoso at the other sldes,

_—————tro——
NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS,

IMPROVED CHILDREN'S CARRIAGE.

Charles W, Carter, Terre Haute, Ind,, and Everett E. Fox, Isle
St. George, Ohlo, said Cartor assignor to sald Fox.—This carriage Is
80 constructed that the wheels may be turned down into a horizon-
tal position to adapt it for uso as a orib, It may also be adjusted
to have greater or less elasticity.

IMPFROVED CHIMNEY.

George F. Knight, Carroll, Ohio.—This Invention relates to cer-
tain improvements o chimnoeys, designed for the better ventila-
tion of the rooms, and the rendering of the same fireproof by pro-
viding for the easy removal of soot, and arresting the issue of
sparks. It belongs to that class of ohimneys which have an inner
and an outer flue; and (¢ consists in combining with the same a de-
flector of peculinr construotion, which diverts the soot from the
inner smoke flue to the outer flue, down which it falls into n re-
movable pan at the bottom, a cage of perforated sheet metal being
arranged at the top to operate as an additional security against the
issue of sparks.

IMPROVED SBLEEPING CAR.

Gustave Leve, Montreal, Quebeo, Cannda.—This invention con-
sists in the frames, divided into two compartments by a central
partition, and hinged to the side walls of a car in such a way that
they may be swung in against said walls, or swung out at right an-
gles with them. The berths may be placed in & vertical position
within sald frames, or turned down into a horizontal position be-
tween two adjacent frames. In the car floor are recesses at right
angles with the side walls, to recelve the lower ends of the hinged
frames when sald frames are swung outward.

IMPROVED DRAFT ATTACHMENT.

Justus P. Luther, Harrison D. Chemberlin, and Nelson De Groff,
Berlin, Wis.—This device is intended to equalize the draftand
steer the wagon, 5o us to do away with the movement of the tongue
when one wheel strikes o stone. This {s obtained by the leverage
secured through the difference in distance from draft bolt to arms,
and arms to slot. The forward end of the drawbar, being loose, is
drawn toward the obstructed wheel, and the bar is caused to slide
on a pin, thereby loosening the chain on the opposite side from the
wheel obstructed, and giving a quartering draft to the team. This
throws the direct draft of both horses upon the wheel obstructed,
and lifts it over the obstruction.

IMPROVED CAR WHEEL.

Louls Le May, Hudson, N, Y.—This In an improved construction
of feathered car wheels; and it consists in a car wheel in which the
tire is connected to the hub, and supported by a radial spring web
on the hub and tire. The bub is mado of a flanged section and &
removable ring section, secured by connecting bolts. This is
claimed to afford a wheel of considerable strength and rigidity,
but of suficlent elasticity.

.

NEW HOUSEHOLD INVENTIONS.

IMPFROVED WASHING MACHINE.

Chester Allen, Corinth, N. Y.—In using the machine, a oylinder
is rolled back and forth upon the clothes spread upon a bed rack,
the water is pushed before It, flows through the holes in the end
boards, passes down Into the channel below the bed rack, and rises
through tho spaces between the cross bars before and behind the
cylinder. The clothes are thus lifted from the rack, and moyed so
that they will be operated upon each time In a different place.,

IMPROVED SADIRON IEATER.

Proston H, Bessoms and Joslah Mizell, Coleraine, N. C.—This in-
vention consists In attaching a sadiron receptacle to the top of a
combustion chambor, with its roar end formed Into a flue, The
combustion chamber rosts upon a frame which stands over and
around a lamp or other sultable heating apparatus, both framo and
enclosed lamp being supported by a baso plate.

IMPROVED DOOR CHECK.
James Pelroe, Nor, T1L~This consists In a spring latoh attached
to the base board or wall, combined with a oatoh and buffer that s
attached to the door, so armnged that it may aot asa latoh and
buffer combined, or as a Iateh alone,
IMPROVED SADIRON HEATER.

William H. Haylook, Jonesville, assignor to himself and Charles
S, Plerson, Sandy HIll, N, Y.~ Thisinvention consists 1a combining
ina sadiron heator & lamp, baving diametrically opposite pins,
with a ring of the leg frame. Thore Is also & burner, provided with
a partition, so that each flame will have Its own separte draft or
current of alr.

IMPFROVED FOLDING CHAIR.

Thomas M.Wyntt, Husselville, Ark.This is an improved folding
chalr, designed espocially for dentista.  To fold the ohalr, the back
is turned down upon the seat, the seat Is closed up, the front logs
aro turned back between tho back logs and turnoed up agalnst the
back, and the baok legs are turned up in front, folding the ohaly
very compactly, Therols a pow latersl and vertical adjustment of
the head rest. A groator variety of position s obtained through
the rest bar adjusting almost sutomatically at any dosirod anglo,

IMIPFROVED GRIDIRON,

Goorge Comwall, Garden Olty, N. Y.—This consists of a close
corrugated plate for supporting the moat on the uppor anglos of
the corrugations, To this plate are applied Sanges extending
down from the sides and back to rost on the stove top. The space
under the plato bas a trough for recviving the gravy, The close
piate protecta the meat from the flame and smoke, and cooks the
meat bettor by chooking the Intensity of the heat,

IMPROVED CLOTHEA PFIN,

Uriab D. Mihills, Fond Du Lae, Wis—This cousists of & clothes pin
with & notohed wooden oross Koy secured o the hoad of the pin,
The key serves as a handle for the pin, and allows It to be brought
close to the line, to provent, by its rigid position thereon, the chaf.
ing of the clothes by the polots. The projecting parts of the koy

each other untl] they reloase the Interlocking hooks of the draw-

also allow the pin to be more oaslly removed,
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IMPROVED PROTECTOR FOR CIIAXDELIERS.

Frank J. Symmos, S8an Francisoo, Cal—This Is composed of mica
plitos and a metal contrivance for suspending tho device. It “
contrived as to protoot tho gaselier from the heat, and from the
deposit which colleots upon motal deflootors,

el

NEW MISCELLANEOUS INVENTIONS,

IMPROVED CLARP,

Alva M. Butlor, Constantine, Mich.—~This s n clasp for fastoning
olgar boxos, ote. Tt s bont at right angles to it upon the edge of
1 box, nnd has polnts formed upon its end parts, to entor the cover
and side of snld box.,

IMPROVED JOINT OF PIANO ACTION,

Prank Proston, Blgin, T1L-This consists of n plvot pin for the
hammer, pointed at enoh end and fAtted In o bush having & con g
sent and sorowod Into the bearings, in which it was held firm)y by
a clamp contrivance to provent it from turning after belng gq.
Justed. The objeot Is to provide a Joint that cannot be affected by
dampnoess,

IMPROVED SURVEYIRG INSTRUMENT.

Matthew W. Venable, King's Mountain, Ky.—It isnot possitie o
explain the construotion of this instrument without drawings, 1t
18, however, a surveyor's telescope, which may be used for setting
slope stakes in a rapld manner on inclined, rough, or broken
ground. It also may be used for finding the gradient between two
given points, and by simple modifications may serve as a clinome.
ter lovel. For rallroad engineers, it appears to be a useful Instry.
ment,

IMPROVED SPINNING TOP.

Andrew Kern, Utica, N. Y.—The invention consists of a tubular
bandle on the upper part of the spindle of the top, within which
the string for spinning the top is attached to the spindle. The
handle allows the top to be heldin the hand, after it has been set
running, to be set down In any required place,

IMPROVED HAIR-PUFFING PIN.

Annis Hurd, Waterloo, Towa.—This is a pufling pin with clasping
spring logs and connecting spring coil, the sections of which are
arranged slantingly to each other for passing a bair pin readily
through either coil section.

IMPROVED FLAG SIGNALING AFPPARATUS.

Rufus D, Couch and Jesse M. Lamb, Sharpville, Ind.—The object
of this invention is to enable the telegraph operator to signal all
approaching railway trains without leaving his office, by a signal
flag, which is unwound from s spring roller by a cord, and ar-
ranged in a suitable fmme in conspicuous position. On releasing
the cord the spring roller acts to rewind the flag.

TURAL INVENTIONS.

NEW AGRICULT!

ROTARY SPADER, STALK CUTTER, AND FIELD ROLLER.

Peter D. Pelsor and Henry C. Pelsor, Metamora, Ind.—In the
face of a large roller are formed rows of slots of such a size that
the spades may fit into them, so that all the dirt that may adhere
1o the said spades may be scraped off every time they are drawn
inward. There are devices for removing the spades or cutters;
also for preventing them from getting out of place while holding
them back, thus adapting the machine to be used as a field roller
and enabling it to be readily drawn from place to place,

IMPROVED STUMP FULLER.

Chester C. Adams, Deoatur, Mich.—By alternately driving a team
of horses forward and backing them up, a succession of {mpulses
is given to a shaft, winding the rope or chain around it and dmwing
the stump. The shaft s mounted in a frame and bas a ratchet.
The power is applied to a lever, on which is a pawl which engages
with the mtohet.

IMPROVED FERTILIZER DISTRIBUTER.
Pleasant P. Linder, Alexandria, Ala.—The novel feature in this
implement is a block fitted to slide on the axle, in order to act in
conjunction with a slide in regulating the discharge of manure in
different states of comminution.

IMPROVED PLOW.

Melvin P. Sparks, Spring Lake, Mich.—This plow embodies &
new mechanioal construction, which is claimed to lessen the frie-
tion aguinst the bottom and landside of the furrow, to enable the
plow to be more casily thrown out of the ground, and to work at
any desired depth {n or to run above the ground, and to be of
lightor draft.

P

IMPROVED GRAIN BAND.

John H. Swihart, Upshur, Ohfo.—This is a simple and {ngenlous
little dovice, consisting of & wire pointed about midway its length
and attached to a small plate at one end. There is a hole In the
plate to receive the other end of the wire when the band is belng
passod around the sheaf. When the binder is released, the pressure
of the bundie upon the inner end of the plate brings the said plate
Into an Inclined position with and causes it to bind upon the wire.

IMI'ROVED REVOLVING GARDEN AND FIELD HOE.
David B. Sherman, Castleton, Vt.—Two side boards are ood-
nocted by a board attached to their forward ends, and by a board
attached to the upper edges of their rear ends. Between the side
boards Is pivoted a roller, to which are attached the shanks of &
number of small hoes. The machine is propelied by handles
attached to the side boards.

Jowo G. Stokesbary mw.

omse G, and John H. Millersburg, Towa.—
This harrow embodies five new mm&ﬂe—.'ﬁlﬁ“
It to be ndjustod for use ns & large or us a small harrow, to be
cleared of rubbish without stopping the team, and to,be used for
any Kind of harrowing, and upon any kind of ground.

Swan N. Codarland, o} Sai i s
A Solomon Rapids, Kan.- The now foature isa
flat plowshare baving an angular front edge, and a cutter attachod
to tho slde thervof, the polnt or apex of sald angle belng nearer the
cuttor than the opposite sido of the share. This tends to draw the
plow Into the ground.

IMPROVED COMBINED CULTIVATOR AND HARROW.
Jobn K. Dunlap, Shorman, [Il.—By sultable construction, this
Implement may be gulded to follow the row, however crooked it
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Lane M'f'g Company, Montpelier, Vermont,

Moro than Ton Thousand Crank Shafts mado by
Choster Steel Castings Co., now ranning; # yoars' con~
stant use prove them stronger and more durable than
wrought tron.  See advertisement, page 21,

lu Bml!h Mll‘bl(on!dm, und Donulllnz

w‘ of '"'n B, G, Mach'y Co., llllMOOl‘uk. "lﬁh.

Wantod—Competent man to rent low a complete
Boller Suop connected with old establishod Machine
Works, AddressJ. A. A, 4 York 8t, Baltimore, Md,

For 18, 4 & 18 In. Engine Lath
addross Star Tool Co., Provideace, . 1. e

The Sclentific Amerioan Supploment—Any de-
alrod back number ean be had for 10 conts, at this oftice,
OF ALMOAL ANy DOWA store.

Leather and Rubber Belting, Packing, Hose, &
Manufacturer's Supplics of all kKinds. Groone, Tweed &
Co., 18 Park Place, Now 1 ork,

Baxter's Adjustable Wrenches, used by all first

class mechanies, Price reduced. Greeno, Tweed & Co.,
18 Park Place, New York.

Lane's “Monitor” Turbine Water-Wheels are
not perpetual motion machines, but they combine more
and greater advantages than any other water motors of-
fered the publie. Address Lane Mfg Co. Montpeller, Ve,

To stop leaks {n boller tubes, use Quinn’s Pat-

ent hrmlu. Address 5. M. Co ,80, Nowmarket,N.H.

‘Water, Gas, and Steam Pipe, Wrought Iron.
Send for prices, Balley, Farrell & Co,, Plutsburgh, Pa.

For Solid Wrought-iron Beams, otc., see adver-
tisement. Address Unlon lron Mills Pittaburgh, Pa.

for lithograph, &e.

Shaw's accurate and U. 8, Standard Mercury
Gaoges, Steam, Vacuum, Hydraulle, and Tost Gauges,
&c., 915 Ridge Avonue, Phlladeliphia, Pa.

Solid Emery Vuleanite Wheels—The Solid Orig-
‘nal Emery Whoeel—other kKinds tmitations and inferior,
Cautlon.—Our nume s stamped (n full on all our best
Standard Belting, Packing, and Hose, Buy that only.
The best s the cheapest., New York Belting and Pack-
1ng Company, ¥ and 38 Park Row, Now York.

Handbook of Useful Information for Lumber-
men, Millwrights, and Englneors (152 pages) sent free by
Lane M'f'g Company, Mootpeller, Vermont,

Models for Inventors. H, B. Morris, Ithaca,N, Y,

M. Shaw, Manufacturer of Insulated Wire for
galvanic and telograph purposes, &o.,25 W, 27th 8t,, N. Y,
F. C. Beach & Co., makers of the Tom Thumb
Telegraph and other electrical machinos, have removed
to 5% Water Street, New York.
Par'd Graining Steacils—J. J. Callow,Clevel'd, O.

Lathe Dogs, Expanding Mandrols, Steel Clamps,
&ec., for Machinlsts. Manufactured by O. W. LeCount,
So. Norwnlx. Ct. Send for reduced Price List,

Driving Belts made to order, to nccomplish work
required. Send full particulars for prices to C. W, Arny,
148 North Third 8t., Philadelphia, Pa.

“Dead Stroke" Power Hammers—rocently great-
Iy twproved, increaaing cost over 10 per cont.  Frices re-
duced over 20 por cent. Hull & Belden Co., Danbury,Ct,

Clapboard Machinery—Sawing, dressing, and
trimming—a specialty of the Lane M'f'g Cowpany,
Montpeller, Vermont

Power & Foot Presses & all Frult-cuan Tools, For-
racute Wks., Bridgeton, N.J. & C. 47, Mchy. Hall,Cent'l,

No.8 Woodworth Planing,Tonguing, and Grooy-
ing Machine for Sale Cheap. Address Wm, M. Hawoes
Fall River, Muss.

Steel Castings, from one Ib, to five thousand 1bs,
Invalaable for strength and dursbility, Ctroulars free.
Pittsburgh Steel Casting Co., Pittaburgh, Pa.

Circular Saw Mills of the celebrated and popular

Lane*’ pattern, made under; direct supervision of tn-
ventor by the Lane M'f'g Company, Moatpeller, Vt.

For best Presses, Dies, and Frult Can Tools, Bliss
& Willlaws, cor, of l'lymoul.lx and Jay, Brooklyn, N, Y.

Hotohkin & Ball, Meriden, Conn., Foundrymen
and workers of abeet metal, Fine Gray Lron Castings
10 order. Job work sollcited.

For Sold Emory Wheels and Machinery, send to
e Unlon Stone Co,, Boston, Mass. , for clrcular,

Hydmulio Presses and Jacks, new and scoond |

nand, Lathes and Macuinery for Pollabing sod Butfiog
motals. K. Lyon, 4 Grand Strect, Now York.

Dinmond Tools—J, Dickingon, ¢4 Nnssau 8t., N, Y.

It hu boon our oustom for thirty years past to
devote u consldorable space to the nnswering of
questions by ocorrospondents ;  so useful have
these lubors proved that tho BOreNtirio AMei-

GAN offloo bins bocome the factotum, or beadguur- |

ters Lo whioh gyverybody sonds,who wants special
information upon any partioulir subject. Bo lurgo
{8 the number of our correspondents, so wide the
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rngo ‘of tholr’ Inquiries, 8o desirous are we to
moot thelr wants and supply correct Information,
that wo ure obliged to omploy the constant wmis
tanee of & conslderable stalf of exporlenced wii-
ters, who bave the requinite knowledge or noooss
to the Intest and best sources of Informution,
For example, questions relating to steam en-
¥ines, bollors, boats, locomotives, rallways, eto,,
are considered and answered by o professional
ongineer of distingulshed abllity and oxtensive
praotionl exporience. Eaquiries relating to oloo-
trivity aroanswered by one of tho most able and
prominent practicnl electriolnny In this country,
Astronomiceal queries by n pruotioal astronomer,
Chomlonl enquiries by one of our most eminent
and expertenced professors of chemistry ; and so
on through all the vardous departments. In this
way wo aro enabled to answer the thousands of
questions and furnish the large mass of Informa-
tion whioh these correspondence columns prosent.
Thoe lnrgo number of questions sent—thoy pourin
upon us from all parts of tho world—rendors (t
Impossible for us to publish all. The editor se-
loots from the mass thoso that he thinks most
likely to be of general Interest to the readors of
tho SN TIvic AMERICAN, These, with the replics,
aro printed ; the remainder go into the wasto
buskot. Many of the rojected questions are of a
primitive or personal nature, which should be an~
swered by mall; in fact hundreds of corres-
spondents desire n spocial reply by post, but very
fow of them ure thoughtful enough to enclose 80
muoh ns 0 postage stamp. Wo could (n many
ousos send n brief reply by mall If the writer were
to enclose a small fee, u dollar or more, accord-
ing to the nature or Importunce of the case.
When wo cannot furnish the information, the
monoy is promptly returned to the sender,

W, L. L, will find a good recipe for aquar-
{um cement on p. 80, vol. 1. To blacken & brass
microscope tube, see p, 862, vol. 25.—C. C, C, will
find an explanation of duplex telegraphy on p.
205, vol, 84.—A. B. C. will find directions for
browning gun barrels on p. 11, vol. @.—A, 8.
should read the directions for constructing the
simple battery again.—P. M. and W. M. will find
directions for nickel plating cast lron and steel
on p. 186, vol. 3&.—C. W, T. can etch glass with
hydrotiuoric acid. See p. 408, vol. 31.—0. A. Jr,
should read our article on the horse power of en-
gines on p. 8, vol. 8.—C. L. P. can solder the
parts of his brass ofl tank together. See p. 251,
vol. 28.—A. P. P. will find a recipe for a deplla-
tory on p. 188, vol. 34.—0. J. will find a recipe for
n gold solder on p. 251, vol.28.—M. G. will find di-
rections for making vinegar on p. 106, vol. 2.—A.
R. will find full particulars of the New York
canal steamer reward on pp. 258, 285, vol. 2.—H.
H. can get rid of roaches and bugs by using the
remedy described on p. 815, vol. 82.—G. Z will
find a recipe for a cement for joining stone, ete.,
on p. 251, vol.81.—F. H. W. will find directions
forlighting gas by electricity on p. 4, vol. 20.—M.
will find {nstructions for annealing steel castings
on p. 268, vol. 24.—B. will find directions for re-
moving fruit stains from ivory on p. 10, vol. &.—
E. 8. I, Isassured that the protensions of the di-
vining rod men, for discovering water, precious
metaly, oto, in the earth, are all humbug.—E. B,
W, will find an answer to his query as to the sink-
ing of abody in deep water on p. 208, vol. 83,—F,
C. can keop small steel articles from rusting by
tho wethod described on p. 199, vol. 33.—A. K. J.
will find an article on the artificial production of
cold on p. 851 vol. 34,—G. C, M. can find the
power of hisspring only by experiment —F. AP,
will find directions for bronzing on iron on p. 284,
val, 81, Forbronzing on brass, see p. 51, vol. §3.—~
Wil D. W. A, of Atlanta, Ga., send us his name ¥
—J. M. should consult a physician as to the feet
troubles.—B, M. E. will find a good recipe for in-
delible ink on p. 120, vol. 28.—W. H. R. is In-
formed that the shellac and aleohol preparation
he mentions is French polish, See p, 11, volL. 32—
J.J. D, B, will find a recipe for a black walnut
staln on p. W0, vol. 32.—D, W, D. will find a recipe
for n paint for outdoor work on cement on p, 277,
vol, 20, W, I\ B, will find directions for bullding
an loe house on p. 251, vol, 8L.—A. E. R. will find
n deseription of malleable cast iron on p. 138, vol.

20, M. G, will find an excellent article on the na-
!nm of heat on p. 325, vol. 83.—T. A. should keep
tho bruss work on his locomotive bright by the
method desoribed on p. 108, vol. 25.-T. W, F.
should put nitric aoid in the porous, and salt wa-
tor In the glass, cell of his battery.—L. J, W, will
find direotions for gilding wood on p. 90, vol. 30.—

3. H, ¥, will find @ recipe for waterproofing cun-
vas on p. M7, vol. 8L.—L, H, will tind directions
for bullding nn {cehouse on p. 251, vol. 81.—J, P,
can attach loather to his tron pulleys by following
tho directions on p. 48, vol. 83.—-8, A. H, can pre-
vont the acoumulation of rust on his tools by
following tho directions on p, 108, vol. 537, 8
D, will ind directions for preserving birds on p.
169, vol, &, —L, F. L. will find a recipe for bronze
on brags on p, 61, vol, 80, For bronze on fron, seo
p. 2848, vol. 3L =D. T, W, will find a rm_lpu for In-
dolible lnk on p. 129, vol. 28.—~L. D, F. v Hy,
W.RC, J. B H,, B. A, ( M., U. H. B,
R, J,, H. A. M, und many others, who ask us to
recommend books on industrial and scientifio sub-
Jocts, should nddress the booksellers who advor-
tiso 1n our columns, all of whom are trustworthy
ey, for catunloguoes.

(1) P, says: IN tho SOIENTIFIC AMERICAN

SurrLesest, August b, No, &, you give very mi-

| pute drawlogs of a boller and coglne for a nayy

outtor, with size of boat, ete.  What sposd
would & boat, buflt with such proportions, ete.,

nttain? A, If the boat has a good model, it should |

nttaln o spoed of 84§ or 9 miles an hour, In smooth
water,

(2) J. A. B, says: 1, In your issue of Au-
guat 0 you stite that the fmproved Holts elegtrio
wnehiine has two plates that revolve o opposite
directions, You tell how the collecting arms nro
placod, but I do notunderstand how the seotors

gmnmu.

nro placed. What s the diameter of the plates
{n the best machines? Should they be of plate
luss, or will the best window glass do as woll 7
What should be the thickness of tho glas to give
the best offocts 7 What published work glvos
the best exposition of the Holtz machine? A,
You will find & full statement of the machine in
Dechanel’s * Natural Philosophy,” which Is now
published In parts, Get the part on electrielty and
muagnotism,

(8) A. 8. nska: How large a vertical boller
will be needed to run two engines Ax8 Inches, the
boller having plonty of heating surfuoe, and tho
ongloes runofog with 100 1ba. stenm? A Mako one
444 to b feet In diamoeter and 7 feet high,

4) A. G. W, asks: 1. How many revolu
tions should a 13 inch bottom runoer corn mill
mako to give best results In quantity and quality
of meal? A, From 80 to %0 a minute. 2. How
much can [t grind per hour with an elght hore
power engine ¥ A, From 10 to 12 bushels. 4, 1
wish to run n 60 saw votton glo at the same time
with the corn mill, Can the mill grind as much
under such conditions as it could when I throw
tho gin off ? A. Probably the gin will make »
difference of 2 or 8 bushels an hour.

(5) F. C. says: We have a boiler that does
not steam very woll, The heat passes under, thon
buck through the tubes, then over and under the
top. Will turning the alr from s blacksmith's fan
undorneath tho fre make the firo burn more
strongly, or should we pass it through above the
firo? A. If the trouble Is lack of draft, the first
plan will doubtless prove serviceable.

(6) W. S. asks: What is the greatest depth
of water explored with a diving bell? A, We
have seen an account of a diver working at a
depth of about 100 feet. Perhaps some of our
readers may know of Instances in which still
greater depths have been reached. In the use of
either the bell or diver's sult, welghts are at-
tached to make the appamtus sink, aod alr Is
forced into the interior through a flexible tube.

(7) K.W. D. says: A man weighing 200
1bs. ts hung. Would a keg of nails weighing 20
Ibs. exert more strain on the rope than the man,
the drop being 3 feet? A, Possibly it might, be-
ing less elastic.

(8) R. W. H. says: We have a coal shaft
82 feet deep, which has & pump in the bottom :
and the steam s furnished from the surface of
the ground, and the pipes, both water and steam,
are rusted out very fast by the water that runs
down the shaft. It issalt water. Can you tell us
of arcmedy? A. The surest remedy would be
the use of copper pipes.

(#) J. S. Jr. asks: How can I separate
white lead from tallow or oil? A. Remove the
oll and grease by treating with bisulphide of car-
bon.

(10) H.J. M. asks: 1. Is the bulk of the
sturch used made from corn? A. No: the greater
part s made from potatoes, rice, and wheat. 2.
What is the process of making starch from corn?
A, The crushed graln ls macerated with a weak
soda lye, which dissolves the gluten and leaves
thestarch, 3. What percentage of starch does
corn contain? A. American corn contains 30 or 80
per cent of starch. 4. Does it require alarge
amount of machinery and capital to engage In
this business # A, Yos.

(11) H. E. asks: What can I apply to the
{nner surface of a hogshead to protect the wood
from the action of the chloride of sodiutn, com=
monly called Javelle water? A, You probably
mean the hypoohlorite of sodium (cau Juvelle),
Try coating the Interlor of the casks with melted
paraflin,

(12) H. A. 8, says: 1. Which of the ele-
ments may be volatilized 0 as to be detected by
the spectroscope in a hydrogen flame? A. Po-
tassium, sodium, barlum, strontium, and other
metals forming, with oxygen, alkalles and alkn-
line earths. 2. Which may be detected in un oxy-
hydrogen flame ? A, All the metals and maony of
the other elements, but not so well as with the
electrie lamp, 3, Which may be detocted in the
oleotric sparks of difforent lengths? A, All the
ecloments—the motals, the gasesand the vapors of
the non-metallic clemonts.

(13) C. C. R, says: [ have some printer's
ink that takes from 24 to 36 hours to dry. Can
you tell me of anythiog that will make it dry
moro quickly ¥ A, We understand that finely
powdered permangnniate of potassy, introduocsd
in gmall quantities, is admirably suited for this
purpose.

(14) J.W. W, says: Boerrhaveasserts that, by
putting alcohol into an ox bindder and exposingit
to the sun, be produced absolute aleohol by exos-
mose. Donovan disbolieves it. Who s correct? AL
Absolute aleohiol cannot bo obtained by suoh o me-
thod, 2.D0 whisky, braudy, and glo lose or gain in
strongth ufter thoy are fivst moade? A, This de-
pends altogether upon what condition the liguors
arelo when botted, If properly prepared thoy
poldom lose fu strength,

(15) A.D. 8. says: I have seon Brussels
oarpets serubbod with soap and water, in which
wis put gomothing that brightened the colors in
the oldest carpets, Can you tell me whiat was
used for this purpose? A, It was probably onre-
bonato of soda or potash,

(16) J. 1. 8. nska: 1. What must I do to
muko common printing lnk copyable? A, Wedo
not think that this has over been satisfaciorily
accomwplished. 2, Can type metal be soldered to
brass with common plumber's soider? A Yes.

MINERALS, B0 —Specimens huve been re-
celved from the following correspondents and
oxamined, with the resulis stated :

J. 8, Ho—It uppoars to bo n plece of ron slag,
It isnot of meteorio origiu.—8, J., Frostburg,Md.
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~The -nuunlm becnme sopamted from the letter,
and, s they wore not properly muarked, were lost.

M. P, T.~It ta firo clay—~8, C.~No.1 s lime-
atono. No, 2 s felspar.—A. B~The red rock is
masslve lron garnet.  The other Ix o spocies of
horablende 1, W.~The clay s of u fing qunlity,
but does contaln a smnll quantity of tron; other-
wise 1t {8 newrly pure,~W, H. G.—It Is white sal-
phide of lron (marcasitel. B, C~The yellow
bodies convlst of elay colored by oxide of iron
(yollow ocher). The dark varloty might be em-
ployed s a firo olay, und for making chenp drain
pipes and pottery. The other speclmens are kno-
lin, of different gmdes of purity,~C. B—It is
hornblende.~W, B, D~The witor contains an in-
jurtous amount of organie mutter.—M, R H—
No. 1 is sulphide of fron and quarie—XNo. 2 1s
quartz and micn schist. No. 3 Is slate—G. Jo—
No.1ls Amuzon stone, a species of orthoclase.
No. 2 is yollow Jasper.  No. 3 Is red Jasper. No. 4
contalng lead and sllyer. No 5 Is smoky quartz.
No.0 18 hornblende and sulphide of fron—No. 7is
asornblende, folspar, and carbonate of copper.—
I H. Po=Tt s an impure elay, o silioats of alumi-
nn—A. B, O,—The water contalns & large quan-
tity of sulphides and organic matter. It has been
contaminated by contact by the cork and cam-
phor, which tho bottle previously cdntalned.—J.
H.8.~No. 1 shale. No. 2 s mndstone contain-
Ing considerablo Iron pyrites.—L. B, C.—The sam-
ple does not contain nickel.—J. G. W.—It isan
impure clay contalning small specks of lron py-
rites. In order to classify the shells, It would be
necessary to have more of them.—G. W. W, who
nsked about new nickel electrolyte, does not
state what his trouble was. The ammonia used
was possibly not strong enough. The bath s
simply & solution of cyanide of nickel in ammo-
nia.

COMMUNICATIONS RECEIVED,

The Editor of the SCIENTIFIC AMERICAN ac-
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
ing subjects:

On Hydrophobla. By L. M. N,

On Advancing Science. By N. M. R.

On Salicylic Acid. By W.E. F.

Also inquiries and answers from the following :
H.T.=J, B.=B, L.~J. H.—J. A.~T, W.—C., W.—
A N~A. W.~W, H, F.=M B.~J M~0, A, M.~

(IR N,

HINTS TO CORRESPONDENTS.

Correspondents whose inquirfes fall to appear
should repeat them. If not then published, they
may conclude that, for good roasons, the Editor
declines them. The address of the writer should
always be given.

Enquirics relating to patents, or to the patenta-
bility of Inventions, assignments, ete., will not be
published here. All such questions, when initials
only are given, are thrown into the waste basket,
as it would 1] half of our paper to print them all;
but we generally take pleasure in answering brisfly
by malfl, if the writer's address is given.

Hundreds of inquirfes analogous to the following
are sent: “ How can I find a partner with $5.00
capital? Who sells model steam engines? Who
makes the best truss, for the relief of hernia?
Who makes plate glass show cases? Who sells
fireproof safes? Who s=ells sewing machine al-
tachments at wholesale? Al such personal in-
quiries are printed, as will be observed, in the
column of “ Business and P L" which is
specially set apart for that purpose, subject to
the charge wmentioned ar the head of that col-
umn. Almost any desired information can in this
way be expeditiously obtained.

[OFFICIAL)

INDEX OF INVENTIONS

YOR WHICH
Lettors Patent of the Unlitod States were
Granted In the Weok Ending
September 12, 1876,

AND EACH BEARING THAT DATE.
[Those marked (r) are relssued patents.)

A complete copy of any patent 1n the aanexed llas,
{ncluding both the speciteations and drawings, will be
furnished from this office for one dollar, In ondering
pleaso ataco the number and date of the patent dealred
and remit to Muny &Co., 3T Park Row, New York clty,
Allgarine, cte,, preparation of, Stmpson of ol. ... 152,384
Amalgamator, W, McCODIt ooiciiiiririiiasnnsas 12000
Anlmal trap, H, T, Stith, ... o8 A L= 11 )

Anvil, J. Jenkius , =an
Apple corer, 1. RNog « anescennes 192,139
Autornatic toy, W. L. Ilnllncl R 4SRN RRNA S ADREY ILFRTTY
Bag-sowling machine, W, “lhlll‘l’ ............... 152,20
Balauee Hne for mast hoops, W, B, Lelghton. ... 183,19
Bl 10 TU AU IR v s v s ¢ b S RYARRTASE bonante Rt as 152,051
Darbed feaoe wire, MeGin & Hars. ... o A
Bed bottom corper plate, J, W, ¢, ¥ v 182,008
Bed, Invalld, E. W, Gralton. ....co.. oo 182,060

Bee hive, N. D, Hayden ,..... o 150,190
Belt ahifter, G. A. ObL ... - MO0
Blackboard, J, W, U, Gllhwan., ... o 150,08
Nisat noszlo for furnsces, A. L\wnuN e 12,304
Boats, ote., making tron, J. MoCreary . caee 192,080
Book sholf, J. L, Boome .o o « 18257
Boot-lasting mashing, T/ o 18008
Boring wachioe, 1% T Porkion., « o R
Buekie, L. F. Jodd, o seens o 153,200

< IR0

Buria! carket, 0. M, Allen et Tear i
Burial caskel, 8. Staln (r)..... vadaaseniieiiadanse - e
Burner for heatiog parposes, T, R, Alwon

Camp stonl, U, ¥, Larrabed ......... \

Cano and umbrells, Kindermann of af,
Car couphing, &« Ly BIOBE oot iviinses
Carcoupling, K. D, Wown, ..,
Car coupling, 8. Uamer, ...,
Car coupliug, BN Fholps,

Car coupling, J, Shade, ... .




clop. g

MMI.&. m
wmtu. PJ. anm.nl
Coffin, J. DUDR...cururmnmnsrsarrnnaninress
Coftin, 8. Rodgeri.........
Cogs in whoels, cutting, I.. F. Grant. ...
Coke froin retorts, removing, J. ¥, meo
Composnd steam engioe, L. Huntoon.....
Condenser for steam engines, R, nu-emy
Conversing motion, H. L. Joslin
Corder for sewing machines, J. J. Donahoe .....

arevesiiees

Detaching dook, sutomatic, I'rckvl etal..

Furasce for heating blanks, J. W, Bonta, .
Furnace for meiting copper, J. W. Bonta,.
Furnace for steam bofiers, J. W. Bonta..
Gas burner, W. H. Wilber
Gas regulator, E, J. Baker..
Globe valve, W, 8, Blako..
Grate back, J. D. Ogle....
Grate bars, operating, P. W, Pratt, ..
Grinding machine, Berry & Giles,.
Halr erimper, 8. Walker
Hawe for harness, G. M. Triplett,,
Hammock frame, J. B, Arel,.....
Harness loop, D. McMillan. .

Harvesting machine, A. Miller. .. . ve
Hat bodles, cleaning, R. Elckemey
Hay sad cotton press, J. H. Barnes., o
Hay and cotton press, W. D, Lib%ey......ovus
Hay and cotton press, J. A. & M, H. Mclryde...
Holdback for thills, G. Sell.. . oooiviiiiiiiinnis s
Hod elevator, safety, J. W, Batton.,
Hop erashier, Baumaon & Hoeppner,
Hop kilu, N. E. HInds, .ooiciiviiiiinns
Horse hay fork, F. Bobbitt.........
Horseshoe blaok, J. N, Whitman,,
Hot alr engine, B, F, McKinley o v
Husking pr « W, & J. Huteht ¥ o
Hydraulle brake, A. Kropp....oooivivnnne
loo cream freezer, D. J. Rogers......
lee-making apparatus, C, Whitaker,,
leevelocipede, J. & J. Aroao, Jr.,,
Injector, L. Dreyfos......oooviiis
Injector, J. Froeger.
Iron surfaces, protecting,
Ironing spparatas, H, J. Nott..,.....
Troning tabile, Guyer & Newton..........
Kettle for trylog ofls, J. L. Alborger (r)...
Enob sttactiment, W, Il. Gonne

Lamps, making bandled, L. Stoolir
Landroller, A, H. USOrd.........ooouvsennsnrsrasas
Last blanks, forming, I, WIght, . .....ooiiiiiiines
Leather, crimpiog and folding, M. Charmbury. .
Links, ete., forming, W, 1. ). Slsum. ...

) Loom shuttle, Bestty & Edwards
Mall bag catcher, D, Harrison,..............
l Meal, machine for crushing, ¥, Wogmann,

Mest tenderer, L. Stone
Mechnnical movement, A K. Blake, ,,
Metallle roof, L. J, Holeton. .........000
Middlings, purifier, C. MeGinniss, ......,
! Middlings separator, A, KB, Guilder, ..., v
Mold for presaing glsss, J. 1. Hobls,,
Motor, H, Hart., Vesiavananis
Negative plate, x-lunlc J l!ym- v
Noxgle snd vent for Mqguid vessels, 1), O, erbs
ERRINNK, 1. DB Ur) e oz vzvesarsessserssatons
Organs, T, Winane 12,20, N W,
Palot for costing reots, Dans & Ftoart.......
Paper eutting machine, E. Schienker
Papor-foadiog machine, J, T. & F. Ashiley
Paper-feediog machine, H. W. Covert
Paper pulp separstor, J. ¥, Smart, ...
FPeat-presing machine, 8. Leach
Petroleum products, separation of, J. Cole
Photographio test plate, W, A, Nrice
E Flano sttachment, W, Muth

Pipe catter, Dales & Lusby.

Plaltlog machine, J, M. Boyeo,

Pistform sesles, H, B Osgood

Playlag card, K. Chanony

Preserving pacikage, frult, ste,, lf. L] llnnl

Pressed glass trimmings, ete,, J, H, Hobbs. ...

Pressure gage, B, B, Keyos

.,

192,19
12,00
. 1R300

AR
s

. 12000

Door button, W. WIlson. . ..oovivraieninnnns
Double woven textile fadric, .I' B‘ktt L

Drill stock, power hand, C. W. Pratt ... 19,24
Dumping wagon, N. N. Splelman..... 19,080
Earth suger, L. Dallsire.......... . 182,100
Egg box, Cass & Larmabee ...... wew . 12,163
Electric fire signal, ete., \erinlasnkh - IR

192,210
L

« 183,056
o 182,004
PR L]
o A5
o 19,140

. 192,08

142,13
182,046

RO LA ]
- 108
e 12,001

. IN2, 20

18,20

oo N2, 150
e 102,18
AR L NS
oo 1N2112
e 192,078
MR LN L

1.,
19,10

7.9
153,900

AR LA
LA

19,16
"2, un
1.0
19,26
19,180
193,00
19,00

AR LMkl

142,016
[Le el )
192,100
LM T
miom
"3, an

Scientific

Printing presa fecd, W, M. Clark
Printing telegraph, ©, J. Wiley .
Pruaing shears, F. Smiley..

Pump and well, combined, J Q \4nm , 1810
Radistion, (ndicating futensity of, W. (‘mkeo 1.,
Rallroad switches, operating, E. Joralemon,.... 1,07
Range, Willlams & Liddle. .....oooviiiinnn e IO
Rawhide, making, W. Coupe. R LA L
Refrigerator, N. Moot . .coceeenins 0 MRS
Rendering apparntus, A, Smith et al ... e 1N3,0M
Resawing machine, T, M, Newman. ... .. e IS
Reverberating furnace, ete., I, McDonald. .
Ringing street oar bells, C. Care (r)....... e HE10
Rotary measure, Davis & Wright,....... e 12T
Rowlock and streteher, G, W. Isancs, Jr.. e 182,000
Sand pump, W H, BIrge. . cooniiiiinaean vee 190,08
Sapspout, H. A, Laurence. ..o . Ran
Sawing staves, machine for, H. B, Catehing,..... 152,12
Seat protector, water closot, G. Schwarzwald, ... 18,3
Self-closing Yalve, F, Behro oo 189,014
Sewing machine, K, C, Barton... e 152,006
Sewing machine, R, Elckemeycr., oo 18,18
Staft for engines, H. G, Brooks,. - 1219
Self-supporting deviee, M, Ker... < 12,201
Shoe tip, W. F. Praaba.......... . 182,06
Shovel, J. Graves - e 1RO, 008
Sliding page. G. Green........ e IR
Sigmal for doors, B. G. Nnnln eee IR2,008
Soap, Turley & Fleming...... o IR
Soap composition, C. D. Wooley. s 32,301
Spark arrester, T, J. McMahon... o IR
Spectacies, G, Androm, .....cvveiinens . 192,018
Spiral eonverers, making, ¥, Ogden, wee 182,220
Splttoon, banging, J. C. Winton...... e IR28T
Steam boller furnace, J. W, Bonta, e 192006
Steam eagine, C. W. Ervien...cocooianunn .ee 192,153
Stem.winding watch, ete.,J. A. Dawson. e 192,018
.............. e 192,201
.............. «es 182,168
oo IR2,208
Sulky plow, W. A, Vanarsdell, o 18
Swing, C. Corawell,....coovvuiis . 192,082
Table, S. Cardone..cocvviiviis 182,168
Tag, E.D. & 0. B, Reynolds...... PR L= N1
Tanalong pr o« J. J. Johnston....... cee 182,108
Time and permutation lock, C, C. Bllss. .. . . 182,154
Time attachment for locks, H F, Allen... R L-X ]
Tianlog sheet copper, T. James. . ..... e 302,00
Tire upsetter, D. W. Copeland, .. .. 192,19
e 182173
.............. e IRUT
roylndulnre W. L. Habbell,. . 152,19
Toy trumpet, F. Sterzing......... RR LA
Trace carrier, P. Buras.... wae 152,161
............. e 192,100
Umbrella runner, W. P. Ferguson..... .. 182,063
Valve for reversing engines, Bevins ef al.. .o IR2,193
Valved nozzle for stoppers, E. B, Requs. . . 182,00
Vapor burner, Z. Davis. ...oovviiiiiininninin e 12,178
Vehicle, W, Warpenberg..... .. L =X
Vehicle spring, A. Goodyear... aoe 182,068
Vebicle spring, W. Huat....... o 182,118
Vehicle wheel, J. W. Anderson...... o 1R2,048
Vesssel for holding liquids. E, B, Requa.. . 1,0
Vise, B Myers...ccooieancinseraras sesssssnse s
Wagon brake lever, F. Fank, B LA L)
Warp holder, N, HUL.......ooue e 12,00
Washing machlae, S. J. Taylor.. .. 182,001
Water cooler and purifier, J. S. ﬂeymou .. 152,088
Water gage tube, Hicks et al.....ovivvivnnnn - 12,190
Weft fork, J. H. Knowles...... . 182, 8
Wheel cultivator, T. R. Wallls........ o 182,188
Whitlletree coupling, A. T. Martin, Jr. . 18210
Whifletree plate, D. R, Winter.... . 182,256
White lead, making, L. Brumlen. 182,100
Windmill, J. P, Catheart....... weee 382,108
Window blind, A. A, Jsyua. . .o 182,005
Wool. apparatas for treating, N. Mary......... e 182,509
Writing deak and meal chest, W, H. Stephenson 152,233
DESIGNS PATENTED.

9,451.—Sroves.—A. C. Barstow, Providence, R, I.
9,492, —Brrr.—C, F. Brigham, Worcester, Mass,
9,408.—Murr.—B. Liddecke, New York elty.

9,40, —Inox Fexoe.—J.B, Wickorsham, Philadelphia,Pa
9,495, —BorrLes.—G. W, Shedd, Jr., Boston, Mass,

[A copy of any one of the above patents may be had by
remitting one dollar to Muxx & Co., 31 Park Row, New
York eity.

SCHEDULE OF PATBIT nn. i
e 810
825

On appeal to Ex {n-Chief,
On appeal to C of Pat
On spplication for Relmsue...... “oese
On Alog & DIsclaimer. . ..oociviiivarsanes
On an application for Design 3% years).
On application for Design (7T yeams)....
On application for Deddgn (14 years)........... seresres 30

VALUE OF PATENTS,

AND
How to Obtain Them.
Practical Hints to Inventors.

ROBABLY no Investment of a small
sum of monoy brings a groater returm
than the exponse Inourred (n obtalning n
patent, even whon the (nvention s but a
small one. Large Inventions are found
to pay correspondingly well. The names
of Blanchard, Morse, Bigelow, Colt, Erios
son, Howe, MoCormiok, Hoe, and others,
who have nmassod lmmense fortuncs
from thelr Inventions, are woll known.
And there aro thousands of others who have roal-
lzod large sums from thelr patonts,

More than Forry Tuousaxp Inventors have
avalled themselves of the services of Munx & Co,
during the THIRTY yoars thoy have actod as so-
Hortors and publishers of the SCrENTINVIO AMERT-
CAN. Thoy stand at the head in this class of busi.
ness 3 and their e oorps of msistants, mostly so-
leoted from the runks of the Patoat OMoe : men oa-
pablo of rendering the bost service to the Inventor,
from the experience praotionlly obtained while ox-
uminers in the Patent OMoo : enables Moy & Co.
to do evorything apportaining to patonts OlEAFER
than any other relinble sgunoy,

American.

quiry In

OBTAIN aeaty ov-

ery lottor,deseribing somo Invention, which comoes
to this office. A positice answer can only bo had by
preseuting a complete application for a patent to
the Commissioner of Patents. An application con-
lats of a Model, Drawings, Potition,Oath, and full
Specifiontion. Various official rules and formall-
tios must also be observed. The efforts of tho in-
vontor to do all this business himsolf are gonoerally
without success. Aftor great perploxity and de-
lay, he is usually glad to sook tho ald of persons
experfenced in patont business, and have all the
work done over again, Tho bost plan i to solicit
proper advice at the boginning. If tho purtios
consulted are honorable men, the Inventor may
safely confide his ideas to thom; they will advise
whether the improvement {8 probably patentablo,
and will give him all tho directions noedful to
protect his right.

How Can I Best Sccure My Invention

This is an inquiry which one Inventor naturmlly
asks another, who has had some experience In ob-
taining patents. His answer gonorally Isas fol-
lows, and correct:

Construct a neat model, not over a foot in any
dimension—smaller if possible—and send by ex-
press, prepaid, addressed to Muxx & Co,, 37 Park
Row, together with a description of its operation
and merits. On receipt thereof, they will examine
the invention carefully, and advise you as to its
patentabllity, 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 sketch of the improve-
ment 8s possible and send by mall. An answeras
to the prospectof a patent will be recelved, usu-
ally by return of mail. It is sometimes best to
have a search made at the Patent Office ; such a
mensure often saves thg cost of an application for
a patent.

Preliminary Examination,

In order to have such a search, make outa
written description of the invention, in your own
words, and a penci], or pen and ink sketch. Send
these, with the fee of $5, by mall, addressed to
Muxx & Co., 37 Park Row,and in due time you
will reocive an acknowlodgment thereof, followed
by a written report {n regard to the patentability
of your improvement. This special search is
made with great care, among the models and pat-
ents at Washington, to ascertain whether the im-
provement presented is patentable.

To Make an Application for a Patent,

The applicant fora patent must furnish a model
of his Invention, if susceptible of one; or if the in-
vention be a chemlical production, be must fur-
nish samples of the ingredients of which his com-
position consists. These should be securely packed,
the (nventor's name marked on them, and sent
by express, prepaid. Small models, from a dis-
tance, can often be sent cheaper by mail. The
safest way to remit money is by a draft or postal
order, on New York, to the order of Muxy & Co.
Persons who live in remote parts of the country
can usually purchase drafts from their merchants
on their New York correspondonts,

Foreign Patonts,

The population of Great Dritain {s 81,000,000; of
France, 37,000,000; Belgium, 5,000,000; Austria, 36,
000,000; Prussia, 40,000,000; Russia, 70,000,000, Pat-
ents may be secured by Amecrican citizens (n all
these countries. Now is the time, when businoss
{s dull at home, to take advantage of these im-
mense foreign fields. Mechanioal Improvemonts
of all kinds are always in demand In Burope.
There will never be a better time than tho pres-
ent to take patents abrond. Wo have reliable
business connections with the principal eapitals
of Burope. A large share of all tho patonts so-
cured in foreign countries by Amoricans are ob-
tained through our Agency. Patonts obtained in
Canndn, England, France, Helglum, Gormany,
Russin, Prussia, Spaln, Portugal, the Oritish Colo-
nics, and all other countrlos whore patonts aro
granted, at prices greatly reducod from former
rates. Send for pamphlet pertalning specially to
foroign patents, which states the oost, time gran-

This Is the
olosing In-

tod, and the requirements of cach country. Ad- Hitle o

dross Muxs & Co., 37 Park Row, Now York., COlr-
culars, with full information on forelgn patoents,
furnished free.

Canadian Patents,

In order to apply fora patent In Canada, tho
applicant must furnish a working model, showing
the operation of the improved parts; the model
need not exceed elghteen inches on the longost
slde. Send the model, with & desoription of its
merits, by express or otherwise, to Munn & Co,,
47 Park Row. Also remit to tholr ordor by draft,
ohieck,or postal order,tho oy Lo puy oxp
which are as follows: For a five yonry' uum. .m;
for nten years' patent, 876 for s fifteon yonrs'
patont, 100,  The five and ton yoars' putonts nre
granted with privilege of oxtonsion to Ofteon
yeors,

Trademarks,

Any person or firm domlolled in the United
Statos, or any firm or corporation residing in any
forcign country where similar priviloges nre ox-
tondod to cltizens of the United Btatos, may rog-
ister thele designs and obtaln proteotion, This is
very lmportant to manufaoturers (n this country,
wnd equally 8o to forelgners. For full partioulars,
nddress MUNN & Co,, 87 Park ow, Now York,

Design Patonts,

Vorelgn deslgnors and manufaoturom, who send
K00ds to this country, may sooure patents hore
upon thelr new pattorns, and thus provent othory
from fabricating or solling tho same koods In the
markot,

A patent for o doslgn muy be gednted to any
person, whother cltizen or allon, for any now and
orlginal design for & manufaoture, bust, statue,

alto rellovo, or baa rolief, any now and orlginal
doslgn for the printing of woolon, silk, otton, or

[()CTm ER 14, 1876,

_—_ ﬂ
other fnhrlm any new and original Impression,
ornament, pattern, print, or pleture, to be print.
od, painted, cast, or otherwise placed on or workey
into any article of manufacture.

Design patents are equally as important to efg).
gons as to foreigners. For full particulars, send
for pamphlet to MUxy & Co, 37 Park Row, New
York,

Coples of Patents,

Porsons desicing any patent issued from 189 1y
November 28, 1857, can be supplied with offioly)
coples at reasonable cost, the price depending
upon the extent of drawings and length of spect.
floations.

Any patent issued since November 27, 1847, ut
which time the Patent Office commenced print.
ing the drawings and specifications, may be had
by romitting to this office 1.

A copy of the claims of any patent issued sinee
1830 will be furnished for SL

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 patents sent free. A hand-
somely bound Reference Book, gilt edges, con-
tains 140 pages and many engravings and tables
important to cvery patentee and mechanic, and is
a useful handbook of reference for everybody
Price 25 cents, mailed free.

Address

MUNN & CO,,
PunrisaErs SCIENTIFIC AMERICAN,

37 Park Row. New Yark,
Braxci OrriceE—Corner F and 7th Streets, Waaly
ington, D, C.

THE VALIDITY OF PATENTS,

We recommend to every person who s
about to purchase a patent, or about to com-
mence the maoufacture of any article under a
license, to have the patent carefully examined
by a competent party, and to have a research
made in the Patent Office to see what the condi.
tion of the art was when the patent was lsued,
He should also see that the claims are 5o worded
as to cover all the inventor was entitled to when
his patent was issued; and it Is still more essen.
tial that he be informed whether It is an infringe
ment on some other existing patent. Partios dosir-
ing to bave such searches made can have them done
through the Scientific American Patent Agency,
by giving the date of the patent and stating the
nature of the information desired. For further
information, address MUNN & 0O,

37 Park Row, New York

Advertigements.

Inside Page, each insertion - - - 73 centa a line,
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BAIRD’S
FOR PRACTICAL MEN.
Our new and ¢ CATALOGUE OF PEACTICAL AND
Frev s i o

XDUSTRIAL PUBLISNKES , BOOKSELLESS AND INrORTERS,
S10 WALNUT STREET, Phliadeiphia,

Foa SALE-VALUABLE PATENT RIGHTS

of a Safety Scrow Steam Platform Elevatorand of a
osom Starehing Machine for Steam Laundrics, Can be
ecn atthe United Xtates International axpoaition. Also,
one third Interest in Pfautz’s Steel Truss Mu-n-lou or

1ying Brid For fall lcnlars, addre
. ssfxnwfukaoz Market St., nn.delpnu Pa.

BARNES
Foot Power
MACHINERY.

‘l O l\"ALl’AIILl \L\Clll\Eh

n
Wooes and Designs.
for page llustrated Cata-

. F. & JOHN 1l.\ll.\85
MOKFORD,
‘lnnmo Co., Ilis.

$600,000 IN GIFTS!

NINETY DAYS' POSTPONEMENT OF THE

Kentucky Cash Distribution Co.

FOR A FULL DRAWING.

DRAWING POSITIVELY
Thursday, Nov. 30th,

oR MO.\'K\_‘_R_SFUNDED.
A Fortune £c_>_r only $12.

Taz KB‘.\'TL COKY CASH DISTRIBUTION CO.,

uthorized b cial act of the Kentucky Leglslature,
:ormebne l.o the Public Schools of Fraukfort,
wiil have the First of their series of unad Drawings at
!lA.IOR HALL, in the CITY OF FRANK-
FORT, K ). Thurday, Nov. 3, 157, on which occa-
ston uney will ‘distribute to the ticket holders the im-
mease sam of

$600 000!

Thos. P. Porter. kx-Gov Ky. Gen'l Manager.

LIST OF GIFTS.

..$100,000
%4 ”n‘,.’
20,000
aads 12.'1 ?
m)o cach. Su, 00
1 1tn ol 1, au:h. ol :m
1 fix of 00 ene 40,
O s of 300 enc 30,0
aifadiey ese H
. )
10,000 Cash Giits of 1% Gach. .. 1200
Townl, 11,156 Gitts, All Cash... CTITRTTT]

PRICE OF TICKETS:

W tickots, §12 ; Halves, M. Quarters, §3; 9 Ticketa,
o, 7  Ticko Cots, 4300; 463 Tickets, $20); M Tickets,
1,000, 100,000 Fickets at $13 eachi,

The Hon. . H. Taylor, Mayor of Frankfort, the entire
Board of City Counellmen, the Hon, Alvin hunu. late
Ohlef Justice of Kentucky, snd other distinguished
cltizens, together with such disinterested persons as
the tickot Imh‘lun presont may deslgnate, will superin-

the drawin.

w’?;’ne ';lu)lm'nl 1‘.‘1 {fts to owners of prize tickets s as-

sured. A bond, with heavy penalty and n|-rru\ od securi-
ty, has been t-u‘rulu“u(ht(ummuunlnll | of Kentucky,

which i now on record In Clerk's Omles of County

Court at Frankfort, sulject to (napection of any one.

This is & new feature, and will absolutely secure the pay-
ent of gifts
mu:mmiucm can be made by Express, Draft, Post-
office Munr} Order or lh’lolﬂrd Letter, made pa yable
W KENTUCKY CASH DISTRIBUTION COMP. NY.
All communieations, orders for Tickets, and applica-
tions for Agencios should bo addrossed Lo

HON, THOS, ', PORTER,
ﬂmwrnl Manager, Frankiort, Ky.

or G, W, BARROW & CO.,
General Eastorn Agents, 710 Broudway,

New Yark
MAC

INERY
PYFEY DRSCRRTION, .,

C ) ROLLED RHAFTIN HA -(.
o I'I‘IMM DELTING, T ':\\lll MERY \HILLLH

\lnll\nHL.-w IN BTOCK.
AXD G GEORGE PLACE,
121 Chambers & 108 Kende St New York ,,Ily;

WE ENAME
inFINEJET BLACK every varietyof turned nondwnrl
parts af machinery,castings; linware and other metal

' LT CO00S,inwond or motal, made lo ordcr
::l:lll'::‘lnultlnoljurl(o 1 w:’-uu Sr Ileuoruc(

ANUFACTURERS AND PATENTEES hav-
h 1ng useful articion, sultable for the Hardware Trade,
and -h--frlu altl o Illllluf!(hl'! and introduce the same,
nddrew I* ” RATT, care VATt & Co,, Buffaio, N.Y.
uuull smplos mny bosont, same Lo be returnod If desfrea,

UPRIGHT BORING MACHINES,

small Boring and Baw Mandrels, Pane .Inr Machines and

LD,
Drill Prosses st Roduoed Prices ICKFOIR]
: 1 E, Front Mru( Cloe hum(l 0.

Scientific gmmmu.

—_—

AIR COMPRESSORS)|

FOR ALL PURPOSES,
ASPECIALTY of HEAVY PRESSURES,

THE NORWALK IRON WOHKS CO.,
BoUTH NOXWALK, CONN,

AMATEUR WORKERS

Can find everything they dealre In

Rareand FancyWoods

And_ four books o
Beautiful Designs.

Send 3¢, stamp for our new and revised Catalogue and
price list mh edition, just lssued) 10 hods

GEO. W, READ & 00,
l!lomLc'hSl. 'oo('alh.n-!uh s, ):.H.. R.Y

T PAYS 10 kll our Rubber
l'cruu lrvrc

Hand Printing Stamps,
o A n.uu-r.lu Ill(u “C leul.ml 0

Wood- Working Macmnery,

Such as Woodworth Planing, Tonguelng, and Grooving
Machines, Danlei's Planers, Richardson’s stent ‘m
proved Tenon )hchlnu. Mortising, Moulding, and

Saw Machines, nno Wood-Working Machinery geno-

rally, Huntu;}
HILRI!‘ RGO & NICHARDS('.'.

Salisbury Street, Worcester,
(3hop rofmo'lr Occupled by K. BALL & CO.)

The fnest connolasenrs of the Old and
ART »ith wonder ssd amazement.
::: J"l;lu e 0. t Brilll

are an
wsyu,w.mmu u ’:-' 0"
liuy-MPublI.hln n Amul N
itisnotaChromo; Ii tt hot
Knots Ll!hogrnpm t1e » Mex &L%?

be firet edition of

THE QUEEN cm MEZZORGRAPH (C0.,

A pletare Bat FREACIES ; an ersament
Samber gurd, (e (ype of religions devetica. IM m-

form &
hn-'l?wuumly contrasted wilh the light rede sad

exocution.

As » vivid pletare, o pem of w n orasment, and
eommends it to every HEART ssd HOUSKROLD: Send
Orders will be S0ad in helr tarn, I It docs Dot plense ¥
s, and we will prompdly retara G you yeur meaey. W
potrenage of 150 readers of Whls pager.

c:ro-mmn.a of 10 conta,
1ehes. wpon the Dot calend

Oueen City Mezzorgraph Co,, 1

ACHINERY OF IMPROVED STYLES FOR
mnx'n‘ ‘KI\GLES. HE\D[\G and STAVES:
4180 GUAGE LATHES for TURNING HANDLES. Sole
makers of Laws Pat. Shl le and Heading Sawi

chine. Address uﬁvon & CO., Lockpors, N, Y.

MOY NOVELTIES Wanted—WI{ll buy or manufso-
wire on ro&nlty. Address HAWES BRO'S, Toy Nov-
elty Turning Mills, Monroeton, Bradford Co., Pa,

EAGLE FOOT LATHES,

With Seroll and Circular Saw Attach-
ments, Slide Heat, 'l'ools &c. ; also Small
Engine Lathes, Metal Hand Planers, &c.
Neatest designs, superior finish. Low
Prices. Our new Catalogue describes
these and every lool nec for theAm-
ateur or Artizan. Send for
WM. L. CHASI-.&CO

9 & 97 Liborty St. New York.

Pond’s Tools.

ENGINE LATHES, PLANERS, DRILLS, &o.
Sond for Catalogue. DAVID W. POND, Successor L0

LL’UIL’S W. POND, W orcester, \llul..

are furnished by the
3 Wlanots

Saally discovers cos eniwinal with reses. !-n‘ sbost W ©
a

TRADE ENGINE

Nolseloss In o .rulhm Perfee.
tr xvorkmanship-all Hght parts
of Cast Nteel

Every Rugine Indieated, and
valve corrected (o give Lhe mgb
est attalnable results

Warmnied wsuperior o any
sem) portable Engine 1o the
market!

fend for Price List and Clrcu-
ar

Hunusmany & Henower-

nooe M'¥a. Co,
Dayton, Ohlo,

DOOT Hn\}l. n\u\l\u MACHINES YOR SALE
l by . HILLS, 81 Cortlandtse, . New Ye vvl

BSPARE THE CROTON & SAVE THE CONT,

Driven or Tube Wells

furnished to large consumers of Croton and Iidgewood
Water, WM D ANDHEEWS & DKO,, 11§ Water 8¢, N Y,
'ho con(rol the patent forGreen's Amenc-l urhcn w o-li.

NEW DEPARTURE. MF¥

10 trave) aid sell eur O and Btaple MANUFACTURES
To denlere s we peddling. P20 PER MONXTH, Hotel and
Travehing Expenses paid Apply By Miler or in prrson
MR AGRANTACO. 2,088 % Hame 50 Comaunnan.

T W NEW RECEIPTS. 1 4 DAt
EE working st your bomes. Address
st once the Hxvexry Co, , Uhlcago.

MEZZORGRAPH.

A NEW AND BEAUTIFUL ART.
ow World are now ook
oary of oonnam th
o Which briags before (ha admiring

upon ths MEZZORCRAPH
'ty study, ssd experiment
amwSc .nc.o preduciag s
and a“‘:ﬁ the Sarat Otl ating, and bas not beea

Ovor‘m ean Batbe parvhased
Tr==ltlanotasSt Engravings
exzotint; itlanotsa Ol Inting}

WHAT |

tan of 20,000 exhausted.

No, 165 West Fourth 8t., Cincinnati, 0.

Are now offering 0 the readers of this paper l.b-h.::ud odl:‘leu of 100,000 coples of this new and beantiful
ure, e

THE CROSS OF ROSES.

combined. The plctare represents & LOVELY FEMALR fa
ber way ia life, ul afier putting by CROUSS after CRUSS,
embicm of r@platien, sde discorers (hat 1he

ot Dear.™ Seldenly »

A The sembder of tha

graeeful of JESUS, AKD\’AKCI‘O IN HIS MILD

pery
MAJESTY, while the dark fareground ls artistically relieved by the vays of JOFE and FAITI, as refiected from ibe
prestnse of Abs DIVINE MEDIATOR, lmposisg grasdews o sarth and aky. It I sublims I coscepicn, grasd ia

fmpressive leessn, the p r-uﬂ eepeeiality which
for Ihe pliture st coce. Y—- will W .m an SATISPIED,

‘rlau rriern ll lo

:‘-’n:\‘ :;Bl omme B 1 eSr "quy

L g G-UARANTEED .‘:.‘.Z.‘.'.""--‘q REFUNDED. &

we will mall 1o (he sender one copy, *ier X0

ruFI APER: -v uuv-s .l Sre pletares (10 oot sddreas) we will send sne calra
wopy free. ARl orders musi be M writien, givisg be peet e@ice, cousty, sad State, snd sddressed directy o (e

85 W. Fourth St., Cincinnati, 0. 9

SPECIAL NOTIOE ~An mnny (%) -iuln u beautife) & pm-n. ot such & declded barpain sa
wentioned abeve, Ras Dever

f the selence of art, And may BOVEr otur agaia.

‘OR SALE—In lots to suit, 2,000 worn oul brlght

Sl"l at k r1b.: 10,000 Files, suitable for
re-cuttisg, at El also, all kinds of Scrap lroa
and Steel. GILCB ST& Gﬂli'!'lm Mt.Piessant, [ows

Bollinger’s Patent
bine
WATER WHEELS

AND

Mill Machinery.

§¥ For Circulars, address
YORK MANUF'G CO,,
York. P

l Week to Agents. Samples FREE.
« 0, VICKERY, Augusta, Malne,

$55 & $7

L £0 Dot Selling articles in the World
One Samplo free, and an order \uod
for $56.00, ATI\I‘QSO‘\ & CO., 2Clinton Place, N, Y.

No “e 'lll Start you in a susiness yoo
can make $0 a week without caplital

casy and respectable for elther sox,
M ON EY A‘cnu xsupply Lu .m llovnn. N. Y.

‘\-’ E can sell these First-Claws 74

Octave Rosewood Planos for
Two Hundred and Ninety
Dollurs, because we employ no
agonts and allow no discounis to
doalera—~they swindle you out of
more than twice the real cost of all
Pianos. Weare a responsible incor-
porated Company,and refer by por.

mission to the Chemical National
Hank of New York City, which any
Bank In the Unlted States will sat-

{afy you lsh{ far the strongest Bank
in America. Wemake thisstatement
to prove that our 5 years' warrant
gunrantees our Planos to be fully 3
oqual to any Plano In the known
world st uny price, If you will sond B
for our Catalogue, contalnlog over
1,000 names and realdences of pro«

minent eitizens everywhoere, who
have bought our planos during the
pant seven years,you will bo sure to
find some of thewm st your very door,
{n your own or some adjolning town,
where you can see and try our I

vd them everywhere
tAse state where you

Stu
I

To wue
CONCERN
used the U

anos We »
for trial ¥

saw Lthis notice,

Address, Unlted States Plane

N. F. BURNHAM'S

1574 TURBINE

Water Wheel

Has DISPLACED bhundreds of other
Turbines, but AN NEVER HEEN 17
SELF DISPFLACKD. Pamphllet Free

N, F, Burnbham, York, I's,

I )I'l'(‘HING MACHINE

(Sco Sel, Amo-

rican, 8 ’l 9, 1876,)  High succoss secured and an
awoered for, nif Mul« patent rights not yet taken at
rate of B30 for cach million of Inhabitants lnfuvuullun
and clreulars n... Agents Wanted ddre
. GONELLAZ, \-nnlllnmlll- La

WHIPPLE'S
Patent Door Knob.

Awardod s Bronze Medal ul lhn Amorican Institute Falr

for 154, The Judgeasa o conalder this method of
fustoning DOOK K \Ulu " ln nl lproyoment over any-
thing yot inyented for the purposs, ss it obviates the uko

of nlde serows and \vuhun. and can be regulsted to sult
any thickne u of Doors.'' Bend for Clroular.
IE PARKKR & WHIPYLE lUMl'AN\

Wost Meriden, Conn,, or ¥ CoambersBt., K, Y.

New York,
Sept, 15, 1874,

for tho past six years,

U.S- pn\oc

NEW YO

Mﬁﬂd(fdx{l{/lﬁ!!m‘l!‘.ni!\m\mm\\

TITRVANT
loree,

Wa have two of
thom In our public
parlors,

In our opinion
there Is no Plano mare
durable, or possessiug
superior musical quall-
ties

Lo A 09 WKLAND,
Puors Bevrvavany Hors,
Co. N10 Broadwuny, New York,

M IT MAY
We have
8. Planos

‘rmBGAR Il!i\\' MADIK IN
HOUR

Cldor, Wine or Sorghum  without mm

per, wnd --ldrrn 1. BAGK,

L
nmuh-ul Muass

\luuldlnl. Re- u-g & Matcmng'

and Tenoning )hemnu nerol)
Saws and Genorsl Wood- Working Machiner
JOHN D sCHENOK'S BONB Y Matteawan \'

Bend for Ustalosue L) Wioerer He,, Y. oln

ARARNINT

OLD ROLLED

SHAFTING.

The fact that this sharting has 9 per cont groster
strengib, & doer fAnleh, sod 4 Lruer 10 gage, than an
other 1o ase,rendors (L undoubledly the most eeonomicn
Wo are also the sole manufaoturers of the CRLERRATED
COLLING® FAT, COUFLING, and furniah Fullays, Mangers,
oto,, of the most pruvml -lvlu Price Lst malléd oo
applleation to JUNES & LAUGHLING,

LNlrmu. d and Brd A vonues, Plttaburgh, Pa,
) B, Canal Streot, Chloago, 111,
|rmucku of Whis -ln\ﬂlnu in store -ud for sale by
FULLER DANA, & FITZ, Bogton, Mass,
ko, uu“um 4 Chambare'st. . ¥,
PIKNUE & WHALING, Milwsuxes, Wis,

SIBLE
Hors e B aINE

FOR ALL PURFPOSESN,
- imple, darable, and offective. "
IothEwhoD MFG 'CO., 15 Pearl 81, N.5

’ " BAFETY HOISTING
OTIS’ Machinory.

No. 34N DROADWAY, -N\ L 0N k

ERS

snvo BOIL

ELOCIPEDE CARRIAGES, OF LIGHT ¢ U;'Q'-

stroction, fast speed. Worked by band cranks,
also oy foot ur'wxn igetrated 10 S lr’i FI¥ic AME
RICAN SUPPLEMENT So, 5. To oe oad st this office
ana of all news agents, Frice 10 centa.

The Toll-Gate ! Erz Bictars 5ot Siees

find! Address,with stamp, E. C. ABBE \7 l}udllo N \4

The HOADLE Y
PORTABLE STEAM ENGINE.

WITH AUTOMATICAL CUT-OFF REGULATOR
AND B ALANCED VALVE
THE BEST " MOST ECONOMICAL ENGINE MADE

SEND FOR CI/IRCULARM

TheJ.C.HOADLEY CO. LAWRENCE, MASS.

STATE WHIRE YOU AW THIN

STEAM ENGINES FOR SALE.

I offer the following very superior Todd & Rafferty En-
foes for sale at rrwl{ reduced ncu One 13 , One
fuu (sawmill), one 12xi4, one 11x3 t one x4, one m
one X146, one 5x10 on legy, one ul:. portable one 2xi8,
double holsting; all Sret class and entirely new. Also
various sizes and kinds of Boflers. | will also furnish
fications and estimates for all kinds of rope and bag-
ging machinery. Scod for dexﬂp(lue cireularand price.
Address J. C. TODD,
10 Barciay St., New Yurk. or Paterson, N.J.

OYFUL Nxws for Boys uxd Iurh
o " Young and Old!!! A NEV l\-
VENTION just patented fnv lhem

Fret Sawin seroll ﬁnwlus
Taruing, Bo nl.l)rillh:.( r‘ln -
Inx. Po 1l on one

lhe. on W l-.

l‘r‘cr from & to §30. For Pamphlet.
sddress }.PHP..U)I BROWS
well, Mase

CELEBRATED FOOT LATHES

Foot Power, Back-geared Screw
Lathes, Small Hand and Power Plan-
ers for Metal, Small Gear Catters,
Slide-rests, Ball Machine for Lathes,
Foot Scroll Saws, lHght and heavy.,
Foot Circular Saws. Just the ar-
ticles for Amateurs or Artisans.
Highly recommended. Sendfor:Il-
lu-.rucd Catalogues.

- BALDWIN iaconis, N.H.

OMPRNED AIR MOTIVE POWER.—For

J ulars of the most recent pract! d 2 e

to7F SCIENTIFIC AMERICAN SUPPLEMENT. Moo 3

and 2, contalning § engravings of the °** Compressed

Afr'*'Locomotives now in use in St. Gothard 2l’m:.nd
Works, with dimensions, ete.

Steel Castings,

From X to 10,000 Ibe. weight. An Invaluable substitate
(or expexulve ro-:ln:l. or for malleable tron castings re-

%.h aeth. Send for circular snd price Iist
:o CH TEH '-I’LI\L CASTING COMPANY, EVE-
LINA STREET, PHILADELPHIA, PA.

G—OLD PENS

Are massfiotured by JOHN HOLLAND, Mo 19 Wost Foortd

St, Closisaatt l'np-ustyfmh.n.-n pary poid o s
0 maks {1 as elasths as Damascns Steel Prices as low as
the old atyle. Heod for Mlsstrsied price Net

New York \aenc) loo Nassau Street.

PATENT SCROLL SAWS.

Our speainlty tl Serall -ml Band Saws, Over 50 Ma-
chines fn use, SUPERIOR TO ALL AND LESS PRICE
l(ll(l)) MAN, EGAN & CO,

Cor. 20d & Contral Ave. o Um(unlll 0.

~ BEAN'S FRICTION OI.UTOH,
The Best on the Globe,

Universally adopted by ROLLING MILLS,
No breakage of hmr or Machinory, None other can
welgh the l’"“' 3
Wy wL EYATQRS.
D, FRISBIE & CO.
\u sw Haven. Conn.

8100. REWARD. 8100.

Toin MOUSTACHEK prestoced on & smmosth Mo

by e woe of Dins's Baass Buois withest

tnjury, or will forfelt $100. Frice by masl ia

reale -l Iw\.n 75 conts, Mer hree SO cents.

nlltu t k\' At Palatise, L
[DROFESSOR HUXLEY IN AMERICA.—Full
roporis of the three great lectures roe ently delliver-
od In Now \ul. by Professor Huxley on ** The Theory
of Evolution'' are glyven the SCIENTINIO AMERICAN
SUFPLEMENTS Now, {1, 42, 45, Price 10 conts each, 3
oenta for the threo, Sold by all news doalors. Sent by
BAll, from SOIENTIFIC AMERICAN Office, on recelpt of
the price. These are the only sclentitie lectures delly-

ered In America by Professor Huxley

dandiner's Pat Centrmg & Squaring Attachment

R. x. STATE & CO., Springfleld, Ohio.
D200 htgiihon Sutss Forth B fres to agents.

SHAFTS PULLEYS HANGERS

COUPLINGS ETC

I Sloek, and for Balo by
WILLLAM SELLERS & 00,
Pulladolphia, and W Liderty 8t,, New \nrk.
!:rlce ll}l:_:zrl _punphhvu on application,

BLAKE'S PATENT
Stone and Ore Breaker

l nunrun Bard and lirittlo Substances 10

uy v wleo, Ao,
n\xml h\v Ihnu- any lo‘r l.:.ill "ir"""i“'

ddress BLAKK CRUSMER ¢
Now Haven, Conn,

M -
$250“mf'"n}l?un::.':?oaﬂﬁuﬂm
O, WORSH'D o0 S Alagyes
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Ddvertisemeuts,
o MK AERRERR LAY

BEnpravings: may Acad adverticements ot he same rate
per fine, by mearwrement, ae the lether press. Ad-
vertisements must de received at publication ofice ax
early as Frvlay morning to app s nort isvwe,

GAUGES.
Bl-‘l&l’zl PATENT STEAM GAL «.}h‘mu

atest Improvements, tully \\ nren
‘l u'.nr AXD BEST

IH TOOL

\\ ORKS,

Send for C rtlu
Hamilton, 0||Io.

Tllll‘llll.&b—l’or niing Bones “rv- Sand, O
blos, ¥ire asnos, Ol Cako, Feed,

and Cob, Tobaceo, Shufr,
mxseed, Anbestos, Mics,
other wilis

Corn,
Roola

!30“4\!&008‘ PATENT I UNIVERSAL ECCEN- | fatos,
orn

tcos, Coffes, Cocosnul,
©to,, and whatever oannot be ground b
Alvo for Paints, Printers’ Inks, Paste Hlacking, oto,
OHN W, Ti HOMBON, sucoessor to_J AMKS ROGAR

!. corner of White and Kim Bu « Now Yors

PORTLAND CEMENT

ROMAN & KEENE'S. For Walks, Ctsterns, Founda-
tons, Stablea,Cellar, lrl o8, Reservolms, roweries.ote,
Klll‘llll 0 oenta Tor Pra. ] tee on Coments,

« Manon 7 South 8t,, New \.-rL

l‘mz GOTHIO FURNACE FOR WOOD AND
Coal combines many Improvements (n heating
afier ffteon yoars of trial stands unrivalled 1o economy
durabliity, purity of alr. Send for catalogue
l‘. EX. \l LESL N\' 206 West 33 St., N, Y.

LW.JONNS'

Asbhestos Roofing, wita the Improved White Asbestos
Fire Proof L --Auux for stoep or dat Roofs (n all climates.
whestos Rootl Conting, for old Leaky Boofs.
Ashestons ( ement, for repalring Leaks on Noofs.
Asbestos g_‘T :‘-lnl. for Tin Roofs, Irnmwork, &e.
n

Asbestos ta—all colors—for structura) purposes.
Asbeston ‘(Ollm for wood work, &c.
Asbestos Steam Pipe and ller Coverin

Asbestos Stenm Packing, fiat uu. round, IJ d.m
Sheathing Felts, Vermin- Lini -&t
These articios are read k-r wse, abd can easlly ap-
plied by say one. Seand hmph.ch Price Lisws, &c.
ﬁ OHNS 87 Maiden Lane N.Y.,

Patentoe and Masuiacturer. Eouhll!hcd 1558,

Machinists’ Tools.

Erwand INrFROTED PATTERNA.
Sead for netr Ulustrated catalo
Lathes, Planers, Drills, &c.
NEW BIA\'BN l!lANIJI'A("l'l RING CO.

New Haven, Covo.

I%U ISSOM ROCK, HARBOR OF SAX FrAXCISCO.
Full Acce of 1ta Bemoval, Method and Cosz. By
Col. BE. 8. Willisteon. With 35 (llastrstions, dizgrams,
&c Presenting waluahle information for eagincers,
Price 10cents, Contalned in SCIENTIFIC AMEEICAN
gy i LEMENT, No. 3. To be bad at this ORfice and of
all Sewn l-nlfn

Working Models

And F.xpcnmcnw !hchlnrr-r Metal or Wood, made to
crder d, J. F. WEHNER, € Center 8t., N. ¥.

>
Y

{ one in one minute

For showing heat of

Scientific mericun.
”Y“’“"’t"“ ~ The Seientific American

ENHY W LELE \ , Sole \qu ru‘mr- r. '
s H vadway, New York.
\\'ATPR SUPPLY FOR TOW \- \\n VIL- EFERE
LAGES, By Clarence Delatie A conelse |

n‘nl\uluahh' Report, showing the ( ) \h rits of the |
arfous Systems—Discussion of the Holly System, Its

Meriis and Defects—1The Keservolr System, wiith P urnp ‘ A Bound Book of )44 Pages' for 25c
Cost, and Advantages—Results Obtained and Economy |

of Use of Various Systems In Different Tow o—

Names and Duty 1, gt

| Town Committees Lo Judge for
tem best suited for their want
Water Supply—Water-Beartng |
thelr feanibiiity, excellence, and of horing—Tmpor
tance of Pure Water—How Burface Water 1s Rendered
!mpun Coat of Water Pipes, from 2 t«

y Consur ol the

er, for Towne, Including Iaying, all labor, materiale, | 1+ The United Sintes
joints, oto,—Estfmates of Inc nd Wa
Rates Supply of L0 Bulldings I'rice 10 cent
Contained In SCIENTIFIC AMERICAN SUI'PLEMENT 2. Table ) tlow

No.27. To be had at this Omee and of all News Dealer

Brayton Reaay Mulor.‘ g S e 0o

1t bas llu boller, 18 safe, cconomical, staried by any | de The Patont Luws | nited ! 1
.w(n'h- stall s .M.’ gives an thi !
unsurpassed steady, re 4|¢'|1~ power. Add :

Penna. Ready Motor Co.,,

132 N. 3d St Phdindelphin, Pao,

FE,AN.EMH?},EQ“@J.H::“[“N S

Used by the principal Ballroad fted St : s, 1t

ral Manufacturers n Grest B '. : w for Labels

faction guaranteed, The b - v : 1 D
kot. Send for clroulars ana toal The Pripclon] Mechunlon ovemoents. 282 |
G.l.(\\llhl-l[ AGENT, ki Sk ST AN gren

2 Brondway, New York M oo i zony
> -- - —- - 7. Geometry, as Applled t poses With
BIEKINSON'S S, The Modirn Steam Euogl v engraving,
DJUSTABLE DIAMOND allowing all thie ' and n Istory
oft nd r A 2 .
|'nu.-., - » T

ating the e H'ower of hEKInE
l'\\lL

i a. llnr-q

and thx-ed Diamond Carbon Points, indispensadle for |
Trueing Emery Wheels, Grin ones, Hurdened Stee
and Paper Calender l.u! ers. Urilling, Planing, Moulding | 11
and sawing stone. Dthl\su\ €3 \nuu St. \ :

DROPOSALS WILL BE RECEIVED, UP TO
December 15t, 1536, by the Trustees of the New York

| 10, Koaots, senting
Kinds of § w Kn

Tab
‘\l',.

mere

\\ln h!.

wnd Mea

and Brookiyn Bridie, at thelr office 21 Water St., Brook- Cuble. or g

Iyn, X. Y., for the manufacture and delivery of 5,800 nat with exgraving Ecg

tuns of No, S galvanized steel cadble wire, to be iin | Houofthe Freaehru = 43

the construction of the maln cables of the East Biver | 12, V¥ ,,h,,,l,l,. r.,m, “

Suspension Bridge. Printed specifications coutaining :

full Information -‘lll be furnlsbied upon a pplication to e ol th :

this office. w. HOP.HI.I\(.. CriEr ExXOIiNEen. 1 Cul ) !
4 Heat-4 g Power of varioua

nts ads rhed or

e of Steam P; Atd i
%) ]\'m W the Effocts r'“ al up un\\' ous bodles, |
melting poluts, ote, !
13. Misc rllu reous Intormation.—Force of Bxpan- | =
by He stuall Steamnbonts, ‘ud menatons u ‘
lier incubat

P
Solids, Alr, and Gases; Gunpow-
and Horse Powerof; Copylng Ink,
to \lnLc Heat, echisnical equ alent explained :
)(ulcCu o4 of Matter, sizeand motion nplnlnml Lig
Shr" Lightaing Rods—valusbie Information Va
inago Explaloed; .\muun( 0f Power al present
flrldm frow Coal by best Engloes ; Sound —Its velocity
nd action; Liquid Glues, Reclpes: Valucof Bralns;
trnw-—"w- of Charcoal; lnam of “ne.. Speed of

" Bleatric 8park, oto, ; Valuable Reclpes,
Tho SCIENTIFIC AMERICAN BEFERENCE BOOK,
Price only 23 cents, may be had of News Agents in alil

(Feqedy ot £3 Cotlontl Biwel, New-York )

TINTH MIGATT Bl RN C NS0 Syt DL CHRSON, By Rel

Relief PlaleSmHardT -Melal

SUBSTITUTE 0 M(
For ATIO 0ES,

MANUFACTURED OXLY BY

D. ARTHUR BROWN & CO. Fisherville, N.H,

MACHINE TOOLS.

A Complete Ananmcml of Flrn Class Quality, at Low

Iron Planers, Bormg Mills,
Radial Drills, Engme Lathes

NILES TOOL WORKS, Hamilton, Ohle
THE

Bigelow Engine,

The Cheapest and Hest Portable

TRAD
ARC

» iﬁ{!—l‘-ACWlm Grvegbont O coeslry,

e parts of the country, and of the undersigned. Sent by
tad u-. Bt Kew Uisstaied Ciovadas,

mall on receipt of the price.

MUNN & CO., Publishers,

Sclentific Americean Oflice,
37 Park Row, New York.

Stone Channeling

Plsas 1) whiny ,umnl.

Lathes Planers, Sha (Rem Dnlls

uonr& lloll Cuttors .&c. K. G LD Nowark, N, J

HE C BN'I‘FNN!AL INTRI(\YATIONAL EX.
HIBITION OF 1590.~The full Hixtory and Progress
of the Exhibition, maps of the grounds. sngravings of
the balldings, news and accounts of all the most notable
‘*"J"fu are given weekly (o the SCIENTIFIC AMERI-
CAN SUPPLEMENT. Terms, §5 for the yoar; single co-
plen 10 ¢ts. To be hiad at this office,and of Al news agents,
All the back numbers, from the commencement on Jan
uary 1, 1576, can be had. Those who desire 1O possoss l
complete and splendid [Justratod tecord of the Centen
nial Exposition, should have the BCILENTIVIC A)lhl{l-
CAN SBUPPFLEMENT,

OR
Quarrying Machine,

SNYDER'S LITTLE GIANT STEAM ENGIN

soPowar, with tubular
5150

r): e-Hor

boller complat

TheBest

Eagine offered to the Publie,

!
Price, 4 Horse Power.... ....090
wig m (Pt )
“waT . [ |
" g !
M) ”
“15
Price of

o
t Horse f‘.v:!

;l-."q H'rw |'UWIP Piied W

2w s vecanasy N
Send for Tllustrated Clroular

and Price List

H. B. BIGELOW &

> \rw Haven, Conn.

\H‘UI(T.\\T Hil( ALL( ')I(l'lil( ATIONSAND
MANF'G. CONCEUNS. —~Buerk's “uu
Time Detector, capalile of sccurately o«
Of & watehiman or patroltnan st the vll'hn nt sla

-u' hiis heat

Send for clreular,

J B, lll ERK, P. O, llul 97" Ilucluu. Monn
+ B sult agxinst Irobacuser & ( w Yurk
in my faver, June 1) !'.i ]

imenced a.a‘«-' Imbacuser &
s ruvy 1o the onder af the Court "
clocks infringiog on my Patent, will be dealt with ncccr
ding 1o Jaw

Water  Wheels,

Maure than I'rzr times as
many of Jas, Leflel’s Im
pre yod Double Turbine

er Wheels (u operstion

any other kind M

o, nu. og from

s under

suc
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WARD B.SNYDER

g4 Fulter

Mill Far

art the largost o the Unfted Stateds They make Burr

\llll-wnu Yortable Mills, Smut Machines Vackers,Mil)

Ploka, d“ ator Wlu\lal-. l‘un‘n’- u‘md (ln-rln:. spocially
to four mils Hus r Onl

et bl 'nnunuﬁ Hattalo, N. ¥.

I’I [[EE el PReRRAT
rams & GIRDERS

[ HE UNION LIHON MILLS, Pitusourgh, Pa—
] The sttention of Kngineers and Architects i eslled
| 0 our tmproved Wrought-lron Heams and Ulrders (pat-
ented), In which the compound welds botween the stem
and Oanges, which have proved so objectionable In the old
mode of manafaotaring, are ontirely avolded, Weare pre-

red 1o furnial all xizes at torms As favorable as can be BOLE PROPRIETORS AND MANUFACOTUI
:','ylu'.u..-.’ olee \:l:r-yr For desoriptive Hthograph, sddross EKS,

Carnegle Drothers & Co., Union Lron Mille, Fitaburgh, Ps. "";':.h‘.";:' :"sf“hl.;l{:‘vhl::.}:adrlﬂhln Exhibitlon,

Todd & Rafferty Machine Co.|] MAKE SPINAL SPRINGS. Dy

I oW TO
Joshua Hoso,  With three engrmyings o o
MANUFAUTURERS OF Which are eanlly made, and ¢ lete vmul-h ql' |=:ltr('v:'|(:-||:;
The celohrated Groens Variablo Cat-Of Kn |nn Lowa's | for working, incloding Harden unmll Tomporing, Price
Patent Tubular and ¥l Botlors, Miain Bllde \cln Sta: | 10 conta, nm.nnd In BOIRNTIFIO AMENIOAN ”.,.L._
tonary, Holsting, & ‘ortablie ’lmlhr- llnllnn of all

kinds, Steam VFumps, MU Gearlog, Shafting, Ac. . Slik,

MEXT No. X, To bhe had at this office and st all Nows
Tow Oakam, egeing Jope, Fias,and Hemp Machinery,

WARDWELL PATENT,

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

STEAM STONE CUTTER C0,, RUTLAND, VT,

Blores throughou! the cnunlrv

Agents for the New Haven Manufacturiag Co.'s Machin OGERS' TANNATE O ODA -

{sl's Tools, far Judson's (03 -'4‘1'1.: " A e ‘h.lhrk" l SCALE PREVE \“\l’ ¥ BODA DOILER

| Murtavant Biowers, and Differential ulie ocKks, JOB, O, ROGKIE & 0O, M

WAL MU A LIMERTY BTREKT, NKW YORK, +v Madison, Ind,

| WIS CPATERSON, WKW JEIBRY $¥" Bands-or book vn Boller Locrustabion,

| oy Portland and Keene's Cement,
From u.u- vn oL London Manufsctarers, ¥or sale by

AMES BRAND, 8 Hookman 5t., N
AW r.ru«u Troatiso on Coment furnisbe d'lur"; ey,

: NEWSPAPER FILE.

h Pateant Vile, for preserving newspapers,
, And pam pl e u has hoon reasntly Improved
wduced. HuLsofibors o the BOIRNTIFIO AM

Niagara

e AT T TR |\ e SteamPumpWorks
spar. Heavy bow -” des ”":’“"‘,‘7","‘,',‘ EATANLIAURD 1804,
b0 Wishes 1O presarve e paper CHARLES B, HARDICK,
MUNN & 00O No. 98 Adnwmas Nireeot,
! Publishors BOIenTirig AMERICAN, BROOKLYN, N, Y,

N Sl
had st this otfice,

Iy of the |

[

Th Tanite ( Co

STROUDSBURC, PA,
EM ERY WIIFFLS&GRINDERS

SPECILAL NOTICY ¢
]'Intllvv-ul\'...
l| :

‘.n

Iate mag-

£ The Tan.

nd $ate

ROCK DRILLlNG MACHlNES
AIR COMPRESSORS

MANUTACTURED Y Boo. oouRoex D C o
SEND-FOR PAMPHLET, F”CHBURG MASS

RON BRIDGE BUILDING-A complete de.
seription, with dimensions, working drawings and
prespectives of Girard Avenue Bridge, Pbiladeiphiy, Pa.
With four dat of Ton engravings. Price 3
rv\'il‘-l miain 18,5 '. 4, and 4of SCIE NTiric
A ICA : ‘w 10 cents per cop
An ‘l of all mvung- m'p %P7, To be

Hl N

—_—
M. SELIG JU Nl()ll, & €O,
|u.;:.rr- rs of (:"" rican Mach anr)‘ l;m)ln Am‘rulmn

plements, Lolesale an xport Hard
clilnery \l- T | anls 'hx d'i*M ; P andiAs
LONDUN, h.nv,\\p sand BERLIN, Geaxaxy,

For the Best and (0
U N CF i N G r-l’, address T.!?} (s?"?'

"ARKER PRESS
DROP PRESSES MIDDLTOWN, CONX. vl
DAMPER BEST AXD LEVERS

REGULATORS GAGE COC kS, *
NMURRILL & KEIZER, 41 Holllday St., Balt.
e i i e e e e R

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

V. B FRANILIN, V. Pres'l. ). I ALLEN, Presl
J. B, PIERCE, &7,

NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITH “ATIR SPACE” IMPROVEMENT,
Saves 10 to 2 per ccnt LHAL)I}.Ks SPENCE Cu.,
Foot E. 9th St., N. ¥.; 122 N. 20d St., 5t. Loats, Mo.

OF THE
SCIENTIFIC AMERICAN,
FOR 1876,

THE MOST POPULAR SCIENTIFIC PAPER
IN TEE WORLD,

THIRTY-FIRST YEAR.

VOLUME XXXV, —~NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN
beg to announce thut on the first day of July,
1876, & now volume commenced. Tt will continue
to be the alm of the publishors to render the con-
tonts of the new volume more attractive and use-
ful than any of {ts predecessors.

To the Mechanic and Manufacturer,

No person engaged In any of the mechanical pur-
sults should think of doing without the Boes-
Tivic AMBERICAN, EBvery number contains from
six to ten engravings of new machines and (nven-
tions which cannot be found in any other publica-
tion,

The SCIENTIFIC AMERICAN I8 deyoted to the
{nterests of Popular Sclence, tho Mechanic Arts,
Manufactures, Inventions, Agriculture, Commerce
and the industrial pursuits genorally; and it Is val-
uablo and Instructive not only in the Warkshop
and Manufactory, but also in the Household, the
Library, and the Roading Room. Bach volume
containg hundroeds of Notes, Rocelpts, and Suggos
tions and Advioe, by Practioal Writers, for Work-
{ng Men and Bmployors, in all the various arts.

TERMS OF SUBSCRIPTION « POSTAGE
PALD BY UN,

One copy Selentiflo Amorican, one year ‘? 9
One copy Sclentifio American, alx monlhl.
Ono copy Scientifio Amerionn, three months 1
One copy Sctentifo American and one copy
Solentifio Amerionn Supplemont, both
for ono yoar, poat-pald.....cvueivessarer 7400

The Sclentific American Supplemont.

A woekly papor, uniform in slge with the SGies-
TIPIO AMERICAN, but & distinot publication, It
containg working deawings of englneering works
and olaborate troatises on every brunch of Selence
and Mochanlos, by eminent writers, at homo and
wbroad. An lilustrated cover protoots the hands
somoly printed shoota, Prico, $5,00 por annum
Stnglo coplos 10 conts,

Rowdit by postal order, draft, or expross.

Addroess all lottors and make sll Post Ofice or
dors and deafts payable to

MUNN & CO.,
37 PARK ROW, NEW \'oll-
'l‘mc "aulununu Amuduln" In

GUAS, EXEU JOUNBOX Qo8 INK. }tﬂ?““

Lowbard Sw,,




