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IMPROVED MACHINE FOR STRINGING TOBACCO LEAVES,

Wo lllustrate herowith » new foot power apparatus by
which tobucco leaves can be rapidly pushed upen a string,

and also along n rod or wire to which the cord serves to se-
cure them, The arrangement is such that the leaves can be
strung as rapldly as two persons can present them from op.
posite sides in front of the needle.

The needle, A, which is shown detached in the foreground,
rests In notches on inclined projections above the table, with
its point projecting over a cavity, B, In the
bed, It is confined against being pushed
back by the shoulders formed upon it as
shown. A spring, C, bears on the point,
and a spring, D, on the body, of the needle
betwoen the inclined projections. Thestring
i attached to the head and also to the rod,
E, the further end of the laiter being se-
cured in a standard not exhibited in the en-
graving. Fis a fork, pushed between which
and the point of the needle the leaves are
placed, By means of the treadle and crank
mechanism beneath the table, the pusher is
caused to move forward, thus forcing the
leaves upon the needle, which is lifted by
\he leaves as they pass out of the notches in
which it rests. The springs then force the
needle back into the notches; and the pusher,
continning its motion, carries the leaves
upon the string, then descends, passes back
under the table, and resumes its original
position, ready to push forward a new sup-
ply of leaves. By presenting theleaves to
the pusher, alternately from opposite sides,
they are made to hang on each side of the
rod until the string is full. The end of the
cord is then fastened to the rod, the latter
with its load is removed, and a new rod and
string arendjusted.

The device is simpleand labor-saving, and
will doubtless greatly facilitate work where
extensive crops of tobacco are to be prepared
for drying, ete. STRAS

Patented through the Scientific American Patent Agency,
Aungust 29, 1876. For further information relative to sale
of patent or regarding royalties, addre:s the inventor, Mr.
Louis Strasser, 317 South Washington avenue, Columbus,
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IMPROVED MILLING ATTACHMENT FOR LATHES.
We illustrate herewith an ingenious invention, the object
of which is to increase the capabilities of the lathe in order
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O, | the lathe and a clamping arrangement.

that that tool may be adapted to the work of a milling ma-
chine. There are many shops where the last named fmple.
ment would be of much assistance, but yot is not so fre-
quently required as to warrant its purchuse. In such cases
the present device offers both an economical and a conve:
nient mode of supplying the need; and as it Inoludes an ad-
justable bed plate, it besides furnishes an offective adjunct
to the lathe itself,

The apparatus consists of s swinging frame, A, having
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SER'S MACHINE FOR STRINGING TOBACCO

rectangular sides, which is applied to the lathe centers and
adjusted by means of a slotted arc-shaped standard, B. The
latter is secured to the lathe shears by a base part fitted to
It is removed from
the machine with the milling attachment when not required
for use. The extension of one arm of the swinging frame
is clamped to the stand by a set screw, and is secured at the
desired angle by the tangent screw, C, that turns in a socket
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held by n clamp screw in the slot of the standard. The tan
gont scrow ndmits of nico adjustment of the frame, snd de
fines the position of the latter and that of the milling cat
ter at the exact hight required,

The frame earries the arbor, D, to which the cutter is ap-
plied, the arbor being retained at one end in & bearing in the
frame, and at the other by u pointed screw center rigidly
held in position by a jam nut, It is revolved by s gear
wheel at its end, engaging with a gear wheel of the lathe
mandrel.

Work Is fed to the cutter by means of
the solid bed plateand feed scrow shown,
The plate moves on & guide plate clamped
to the lathe carriuge, and is adjustable to
any angle up to 45°,

The satomatic feed of the lathe and
the range aflorded in the direction of the
Inthe bed facilitate the milling-off of
plane surfaces, and enable the lathe to do
the work of a small planer. Instead of
using the bed plate for small work, a sait-
able vise or work holder may be clamped
to the tool post. Several devices for this
purpose are known to mechanics; but
when this attachment is used, they may be
made more simple and substantial, as the
hight of the cutter is varied and not that
of the work.

By withdrawing the back center of the
lathe, and relaxing the clamping nut be-
neath the bed, the whole milling srrange-
ment may be removed at once. The de-
vice is now operation at the Centennial
Exposition, in Machinery Hall, section B
4, column 28,

Patented through the Scientific Ameri-
can Patent Agency, August 20, 1876. For
further particulars relstive to sale of
rights or of patent, address the inventor,
Mr. Wm. Main, Jr., Columbis, S. C.
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LEAVES.. INSVENTIVE HoNORS.—A medal of the
value of £100 bhas been founded by Mr. Benjamin Shaw, of
which the Society of Arts, London, has accepted the trustee-
ship. Itis to be awarded every fifth year ** for any discove-
ry, invention, or newly devised method for obviating or ma-
terially diminishing any risk to life, limb, or health, inci-
dental to any industrial occupation, and not previously ca-
pable of being so obviated or diminished by any known and
available means.” The first award will be in Msy, 1877,
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Scientific dmerican,

BOME EXTINCT AMERICAN ANIMALS,
When the theory of evolution began to displace the old
theory of specific creation, its opponents were wont to nsk
triumphantly for missing links. If species are the result of
gradual development by progressive variation, they said, we
ought to find an abundance of intermediate forms: where
are they t

The ndvocates of evolution could only reply: They will
appear when sought for. Darwin even ventured the pro-
phecy that in course of time links would be found connec-
ting the extremely specinlized one-toed horse with the nor-
mal four and five toed mammals. The readers of the Sciex-
TIFIC AMERICAN know how completely the prophecy has
been fulfilled in the numerous and increasingly specialized
horse-like creatures which roamed over our Western plaing
during the tertiary period of geology. At the beginning of
the period the four-toed orohippus was most like the horse
that was to be, though it exhibited many unhorselike char-
acteristics. From that time down to the present the chain
of development is complete, the precursors of the horse
steadily growing more and more horselike in head, and foot,
and general structure of body and limb. In the middle ter-
tiary, the mesohippus had but three toes, a slender splint of
bone being the only vestige of the lost toe; and in the mio-
hippus the splint had vanished. Later the three nearly
equzl toes of the miohippus had become three very unequal
toes in the hipparion, the Jarge middle toe being the main if
not the entire support of the animal. At the close of the
period, the prevailing form was a true horse, in which the
dwindled and useless side toes of the hipparion had ceased
to exist as toes, appearing only as slender splints under the
skin. In the modern horse these splints are sometimes seen,
attesting its relationship with the horses of prehistoric
times.

Similar, if not as positive, evidence of evolution is borne
by the remains of tapirs, rhinoceroses, and other hoofed an-
imals. Ineocene times the most prominent of the unequal-

¥ | toed ungulates were the hyrachyus and the palmosyops, the
23 | former allied to the lophiodons and tapirs, the latter to the

pal=otheriumsof the European tertiaries. Both these fam-
ilies embraced animals varying in size from a small rhino-
ceros to & peccary. In the miocene period, these families
attained a great development in form, variety, and size: the
group became more distinctly separated from each other, and
some of them possessed remarkably specialized character,
There were, however, no true tapirs, which afterwards be.
came so numerous. Theascendant forms of this period were
rhinocerotic, represented by the diceratherum, with its pair
of horns side by side on the nose, and the vory interesting
genus hyracodon, which furnishes a connecting link be-
tween the paliwotheroid animals of the eocene and the true
rhinoceros of the pliocene. The miocene period also pro-
duced several species of a more perfect rhinoceros, still
hornless. But more remarkable than any of these, indeed
in some respects the most remarkable of all the animals
brought to light in the strata of the West, were a number of
species of grotesque appearance and gigantic size, resem-
bling the existing rhinoceros in general appearance, but lar-
ger, some of them approaching nearer to the elephant in
size and length of limb, They have been named titanother-
inms, brontotheriums, and symborodons, and appear to have
died out during the miocene epoch. ‘While they lived they
must have played the purt of the then extinct nintatherium
of theeocene (of which more directly), and that afterwards
filled by the mastodons and elephants of later ages.

Very interesting evidence of evolution is also furnished
by the equal-toed hoofed animals, represented now by pigs,
hippopotami, camels, chevrotaing, deer, antelopes, sheep,
and oxen. Their remuins appear but sparingly during the
voceno period, but become abundant in the miocene. During
this period the first mentioned family were representod
chiefly by huge swine.dike creatures, some of which ap-
proached the hippopotamus in size, There was also an al-
lied four-toed form, more like true pigs; but all the species
were of the peccary type. The sole existing survivor of the
form on this continent is the South American peceary, ap-
parently an unmodified remnant of the old miocene fauna.

A much more remarkable family was the oreodantidw,
which began in the later eocene, extended through the mio-
cene, when they swarmed enormously, dying out in the
early pliocene. In nearly all points of structure, they were
intermediate between rominants and swine, farnishing a
complete line of transition between those now widely sepa-
rated groups.  Thelr romaing are found in great abundance,
both in species and Individuals; and a gradual modification,
corresponding with the chronological position, can be traced
from the earlier, more generalized forms to the latest and
most spocinlized : thus affording one of the most complete
chains of evidenco yot found in favor of & progrossive alter.
atlon of form, not only of specific but of generic lmportance,
through advancing ages,

Excoodingly suggestive, too, Is the history of the camel:
Idm as oxhibited in our tertinry strata,  Here was apparent.
ly the original home of this singular group, now represen:
ted only by the Hamns of Sounth Amories, and the two eam-
eln of the old world.  During the middle sand later tertinry
ages, teapsitional forms from the more generalized romi-
nants—animals incressingly camel.like and llama-like in
charsctor—were abundant in North America, whence they
probably migrated during the glacial epoch to the present
homes of the existing members of the family, along with
the horses, tapirs, and peccaries, which disappoared from
this country about that time,

Not loss interesting is the story told by the remains of
those unique socene monsters to which the names titanothe:

Sagle coples of ARy deesired number of the BUPFLANENT sOnL
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rium, uintatherium, dinocers, loxolophodon, and eobasileus

[OcroBER 28, 1876,
have been given: huge creaturcs intermedinte betweon the
orders reprosented by the rhinoceros and the elephant,
Profossor Flower compares them to broken plers of the
bridge by which the gulf, that now so completely divides
tho orders of the perissodactyle ungulates and the probos.
cidea, may have been passed over. Thoy were all elephant.
like in bulk and general appearance, yet presented a combi.
nation of characters which made them unlike anything else-
where known., Their feet were five-toed, their legs stralght
and massive; their necks longer than the elephant’s, and
their small-brained, narrow heads much more like the rhi-
noceros's than the elephant's,  But their distinguished pe-
cullarity was thelr frontal armament of three pairs of horns,
which, with thelr enormous size and strength, must hayve
made them formidable indeed. Their end is yet a mystery,
It has been suggested that at the close of the eocene period
thoy may have migrated to Asia to lay the foundation of that
family which first appears in the old world under the more
familiar forms of the typieal proboscideans—the elephants,
mastodons,and mammoths. None of these appearin America
earlier than the pleiocene period, a long time after they had
become abundant in the old world.

Among the carnivors which preyed upon the abundant
herbivorous fannaof the great plaing, forests, and lake re-
gions of the tertiary ages, not a few furnish extremely cogent
evidence of specific evolution. There were among them
florce creatures, larger than wolves (synaplotherum and mes.
onyx) which presented such a combination of characters that
it is impossible to rank them with either of tho existing
families of the order to which they belong. In some respects
they were like dogs, in others they were bear-like; in still
others they were more generalized than any existing mem-.
bers of the order. Then there were several species of hym-
nodon, some larger than any of the European forms, and
others no larger than a fox: ““the last survivors of a group
notably differing from any now known.” In the character
of their skulls they stand intermediate between wolves and
opossums. In the earlier periods, still more generalized
types abounded, some of them combining the generic char-
acteristics of half a dozen of our specialized modern carni-
vora.

Perhaps the most remarkable of these comprehensive
types was the tillodontin, which seem to have combined the
characteristics of several distinct groups, the carnivors,

large as the tapir. Their molar teeth were of the ungulate
type, their canines small, their” incisors rodent-like. Their
heads were bear-like, their general structure like that of the
ungulates, their feet plantigrade. Two distinet forms
abounded: one in which the incisors grew from persistent
pulps, like the beaver's, the other having all the teeth root-
less.

The dominant types of tertiary flesh eaters, however, were
various modifications of felidw, fierce cats, some of them
surpassing our modern lions and tigers in size and strength.
Chief among them in the miocene age were the saber-toothed
tigers, which seem to have overrun the whole world about
that time, and to have lingered in some parts until the hu-
man period. It is one of the puzzles of palwontolopy to
account for the extinction of this highly specialized type,
apparently the fittest of all the cat family to win in the
struggle for existence. Happily for man they did not sur
vive in force, to contest his progress toward the mastery of
the earth,

PROSPECT OF NEW GERMAN PATENT LAWS,

A correspondent in Berlin sends us the intelligence
that a modification of the present oppressive and illibe
ral system of Germsn patent law I8 about to be made:
that Prince Bismarck has been investigating the code as
pow existing, has recognized its defects, and will shortly
submit to the German Parlinment the draft of a new law,
the substance of which we give below, As matters now
stand, the Germun patent is practically but little safegunrd
to the foreign inventor against German pimcy, a fact we
have stated in & multiplicity of connections. The govern-
ment itself takes the lead in **adopting ™ foreign devices
submitted to Iits examination under applications for pa-
tents, and it protects its people when they follow its exam-
ple.  We need go no further than the Centennial Exposi-
tion to find a striking instance of this in the Krupp
guns, whereln is used the Broadwell gas check ring,
an American Invention, and a necessary appendage to all
breech-doading onunon.  This was submitted to the Germon
government for trinl, and wns unblushingly appropristed,
and the inventor virtuslly told to go about hix husiness
The invention is styled the Broadwell ring even in German
official reports. Krupp likewise ‘“adopted " the invention,
and has used it on thousands of guns without paying the in-
ventor a cent, The same has boen the case notably with
other American military inventions,

Of course It needs no argument to show that such &
course is not merely detrimental to the interest of forelgn
inventors, but also highly prejudicial to the best interests of
Germany horself; and of this Iatter fact the astute Imporial
Chnncellor hus doubtless become fally apprised.  Tho main
points of the now law which he suggests are that evory in
vention, excopting, of course, such ns are opposed to law or
good morals, may be patented. Inyentors are not bound to
give licences exoept whore such are demanded for
benefit. The specification ‘

courts, and, In obtaining patents, forelgners are p
the same footing as Germans, with the exception,

the hoofed animals, and the rodents. Some of them were as
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that the former must appoint an attorney or representative
in Germany, Patonts may be declared vold if insuficiontly
vol'hdin the German Empire, It iy considered a proof of
insufficiency if the articles patented are imported into
termany after a qualified person has offered to work the
patent within the Empire. All such patents are to be for-
feited if the proprietors allow importation without interfer-
ing, provided the laws of the respective patentee’s native
country contain gimilar ordinunces (France, ete). In all
other respects, there is no speoinl proof of working neces-
sary, Patents are to last fifteen yoars, and in certain cases
extensions muy he had. Progressive taxes are to be levied,
Prior publication prevents the grant of a patent, the pat-
ent right is transfurable by doed or will, divided or undivid-
ed. A spocial court 18 to be provided for patent suits. Pat-
ent objects are to be marked, as under the American law,
Patonts may be declared void if the invention is insufficient-
1y specified, if the foreign patentee maintsins no German
representative, if taxes aro not paid, or if the patent can be
proved to have been vold from the beginning, There are some
other, minor provisions, but the above sufliciently indicate the
scope und characterof thelaw, which, so far as Americans are
concernod, is but little mprovement on the present system.
Of course the complete text is necessary before a just opinion
of the provisions as a whole can reached, and we should pre-
for some experience in its working before hazarding judg-
ment a8 to its fairness and efficacy as regards foreign in-
ventors. The clauses which require inventors to *“ give li-
censes when demanded for the public benefit,” those relat-
Ing to working in the Empire, and the offer by ** a qualified
person "' to do so in the event of the non-compliance of the
inventor, seem to open the way to wide constructions ad-
wverse to foreigners, and virtually to a continusnce of the pre-
sent injustice, The letter of the law may, it is true, change;
but when sach constructions are possible, and not only this,
but, a8 past experience shows, have been the rule in Ger-
many, it is not unreasonable to believe that those who in-
terpret the law will be guided therein by the light of pre-
cedents,

PROGRESS OF THE MISSISSIPPI RIVER JETTIES.

‘We have held so firm an opinion that & trinmphant suc-
cess awaited the carrying out of Captain Eads' plans, for
opening the Mississippi river to the commerce of the world,
that to read the engineer’s reports of the splendid progress
of the worl is but to learn of the fulfilment of confident ex-
pectations, The latter report, dated August 18, is now be-
fore us, and the results noted must certainly be gratifying
to the whole country. The channel between the jetties, we
are told, is constantly increasing, and the jetties themselves
are built up above mean low tide, and for a great length
above average high tide. The last survey, made July 27,
shows a channel extending down 11,800 feet from the apper
end of the jetties, and within only 250 feet of the deep
waters of the Gulf, having an average width of about 350
feet, in which all soundings are 20 feet or more in depth.
The line of deepest soundings through the length of 2§
miles averaged over 26 feet, and many single soundings
showed over 40 feet. Some idea of the progress of the
erosion going on between the jetties may be inferred from
the fact that the 20 feet channel, existing on June 17, had
increased in average width nearly 100 feet throughout its
entire length in the forty days between that date and the
last survey.

Captain Eads reviews, in some detail, various objections
which the opponents of hig project have urged, and devotes
himself more especinlly to the assertion that the earth
washed out of the channel would merely form a new bar out-
side the jetties, and thus render uccess as difficult as ever,
To sottle this matter, he had soundings made in radial
lines from the end of the jetties; and comparing the results
thus obtained with those gained from a like series of sound-
ings made in 1875, he finds that, instead of a bar being
formed, there hus been nctunlly excavated, out of an ares
1,100 fest square immediately in front of the jetties (which
aren must firgt be covered with deposit before a re-formation
of o bar can ocour) s muss of earth equal to 08,400 wagon
londs. And this sggregate deepening has occurred while
neurly 3,000,000 cubie yards of earth have been taken up,
from.tlw bar between the jetties, by the river current, in
wxcess of the ordinary burden of sediment, and transported
over this ares out into the Gulf of Mexico, If the mass had
been deposited over the aren mentioned, it would have coy-
erod the space to the dopth of about 18 feet, In fine, il is
conclugively proved that s goneral despening has ocourred
in 400,000 square yards of the aren in front of the jetties,
comprising the outer slope of the bar and the track of the
river diunhurgu. and thus the report of bar advance and
shonling in front of the jotties is shown to be without any
resl foundation, Captinn Eads admits that this favorable
phenomenon  of desponing immedintely in front of the
jetties way upexpooted to all the advocates of his nys-
tem, and he aseribes it to the sea curront which is Induced
by the provulling winds, which blow almost constuntly from

petwoen the northeast and southeast, The current result-
ing Is driven westwurdly benenth the river discharge, and
excavites more room for itself ns the volume from the jet-

thos bocomes gradually stronger, Captain Eads reports in

conelusion

“In soventeen months after the pussage of the net, and
within fourteen months from the commencement of the
work, the jetties have golyed the {rmblvm presented at the
mouth of the river.  In thelr unfinlshed condition, they have
withstood with but trifling Injury two very severe storms,
one surpasalog in violenee any known in the Ic)::nt!l!)‘ for
many yenrs; they have demonstrated the entire ability of |
the delta formation safely to sustain the works necessury to

Scientific Americun,

control the river dluobnrfzo; they have not been overturned
by mud lumps, nor swallowed up in quicksands, nor under-
mined by the river current : and although largely over 3,000,
000 cubie yards of earth have been swept out from between
them into the Gulf, and the channel across the bar hag been
deepened from eight or nine to twenty-one feet, no evidences
of a re-formation of the bar have yet to justify the belief that
any extension of them will be nucessary,”

STEAM ENGINE SLIDE VALVES,
Some of our correspondents seem to have a difficulty in
deciding ns to the comparative merits of engines with single
slide valves, and engines with separate cut-off valves.
Take the follewing letter as a specimen :
“ Can you explain clearly and definitely the difference in
nction between an engine with a single slide valve and one
having two slide valves, one being a cut-off valye, there be-
ing o throttle in the steam pipe? And what are the adyvan-
tages of the more modern cut-off engines, in which the gov-
ernor acts upon the cut-off valye directly? I cannot find the
information in any book, and none of the men in our shop
seem to have precise information upon it.”
If, with a single slide valve,sufficient steam lap is given to
the valve to enable it to cutoff the steam earlier than when
the piston has traveled about three quartersof its stroke,the
exhaust becames cramped at the cylinder exhaust port, as ex-
plained in volume XXXII, page 101, Hence, to economize
fuel by using the steam expansively during a greater portion
of the stroke, the cut-off valveswere added ; and at the same
time, to avoid the loss of steam due to long steam passages,
the latter were placed at the ends instead of in the middle
of the steam chest. This necessitated the employment of
two steam valves and two cut-off valves, it being considered
that the power required to operate the valyes was more than
compensated for by the steam saved by reason of the short
ports.

The placing of the throttle valve in the steam pipe had
the following defects: In the first place, the action of a
governor takes place after the error which it is intended to
remedy has actually occurred : or, in other words, the speed
of the engine must be greater than it is intended to be be-
fore the governor balls will rise and correct the evil. Sothat
there is an element of time between the acceleration of the
speed of the engine and the diminution of the steam supply
by the action of the governor and throttle valve. Now in
order that the initial pressure of the steam supplied to the
cylinder shall be as near that of the boiler as possible, a
supply of steamis provided close to the cylinder, thatis to
say, in the steam chest; and when the engine is running at
her proper speed, the pressure of thissteam approximatesto
that in the boiler ; and if the engine speed increases and the
governor closes to a corresponding degree the throttle valve,
there is nevertheless a supply of steam at full pressure
which has passed the throttle, and is already in the steam
chest ; and itsaction is, to a great extent, to offset the effort
of the governor.

Secondly, the throttle valve, by reducing, at the necessary
times, the pressure of the steam in the steam chest, corres-
pondingly reduces its temperature, inducing iu the steam
chest a certain amount of condensation of the re-entering
full pressure steam,sdmitted when the throttle valve reopens
wide. When, however, the governor is attached to the cut-
off valve direct, the pressure (and temperature) of the steam
in the steam chest is not affected by the governor, and con-
tinues, therefore, to be nearly that of the boiler. The
advantage due to this will perhaps be more readily perceived
if we suppose that the throttle valve is the steam pipe, and
that, the engine load having suddenly lightened, the throttle
partly closes, thus reducing the pressure of the steam in
the steam chest and cylinder. If, then, the engine load
suddenly augments, and the throttle opens wide, the inflow-
ing steam Js required to restore the pressure in the chest be-
fore it can restore it in the cylinder. In other words, the
space requiring its steam pressure to be increased is the
contents of the steam chest as well as of that part of the cyl-
inder in open communication with the steam chest,

The action of a governor attached directly to the out off
valve iy that, so soonas the engine load lightens, the supply
of steam to the engine cylinder is lessened by cutting it off
earlier in the stroke : and there is hence a direct relation ox.
isting, at al) times, between the engine duty and the cons
sumption of steam, the engine speed being reduced by the
oxtra degreo of expansion employed, instead of by wire:
drawing the steam. In addition to these advantages, most
of the modern cut-off devices are given a motion which
opens and cloges the steam ports very suddenly, inducing n
greater initinl pressure of steam in the cylinder and obtain-
ing & more sharply defined point of cut-off,

e .t —
MORE CENTENNIAL AWARDS,

Another lengthy list of Centennial awards has boen pub.
lished, and the Now York Zimes has still better ground for
its witty suggestion that people will before long begin to
geek for exhibitors who did not receive honors, under the
idea that the true mark of distinetion lies in failing to ob.
tain any jodicial notice whatever, Meanwhile it is smusing
to notice the efforts which muny of the successful exhiblt
ors, and most especinlly the sewing machine and piano men,
are making to convince the publie thut each and every ong
of them obtained the first and best and highest premium,
Four piano firms wre lavishly advertising the fact, und reln-
forcing their assertions with extracts from the judges' re.
ports, which quotations, when considered together, show
that the judges avoided an obvious dilemma by charactoris.
ing all the pienos as excellent, as doubtless they were, snd

leaving the rival makers to wrangle over their grummurs
and dictionaries in determining the exact comparative sig-
nification of the high sounding adjectives employed, Of

course (and every one who has taken the trouble to compre-
hend intelligently the system of nwards knows it) there aro
no ** first preminms,” and it in only uselessly to infer ignor-
ance on the part of the public to blazon forth any claim to
such. The regulations of the Centennial Commission on
the subject are as follows: * Fourth: Reports and awards
shall bo baged upon inherent and comparative merit, The
elements of merit shall be held to include considerations
relating to originality, invention, discovery, utility, quality,
skill, workmanship, fitness for the purpose intended, adap-
tation to public wants, economy, and cost. Fifth: Each re.
port will be delivered to the Contennial Commission as soon
a8 completed for final award and publication. Sixth: Awards
will finally be decreed by the United States Centennial Com-
mission, and will consist of a diploma with & uniform
bronze medal and a special reportof the judges on the sub-
ject of the award.”

The cardinal object of the system is to avoid gradation.
The judges simply write reports on exhibits which they
deem commendable, and the Centennial Commission there-
upon decides which out of the exhibitg so reported upon are
entitled to the medal and diploma. From the length of the
lists, it is safe to believe that few if any of the objects com-
mended by the judges were denied the distinction : and in-
quiry among several exhibitors in this vicinity reveals the
further fact that, in most cases, those who did not receive
judicial notice and a report owe it to their own neglect and
misapprehension in not entering for competition, or in fail-
ing to send in the required description to the judges, or in
some other wise not complying with the regulations of the
Exposition,

We do not think that any one will regard the medals and
diplomas as of any especial importance. Some system of
the kind had to be devised, else exhibitors would be dissat-
isfied at being denied their usual stimuins. The defects of
the old anonymous jury system, with its multifarions gold
and silver medals, are well known, and the present plan was
adopted as a better substitute. It gives everybody a premi:
um, and that is excellent, and likely to cause universal
gratification. The real distinction, hewever, lies in the re-
ports; and whenan exhibitor receives a document signed by
such experts as Dr. John Anderson, or Professcr Reulesux;
or Dr. Nordenskjold, or Captain Eads, all of whom are judges
besides many other eminent gentlemen, pointing out the
merits of hisdevice, showing wherein it excels, and thus
lending the weight of their high authority in his support,
then he has something worth any number of meaningless
medais; and if he fails to publish that report, and to adver-
tise the fact that he has received it,and the object he re-
ceived it for, over the whole land, he simply neglects his
best interests and throws away the greatest benefit which
the Centennial Exposition can secure to him. And this we
strongly advise our readers to do: Do not claim *“ first pre-
miums,"” for that is nonsense ; but procure a copy oi the re-
port (and every exhibitoris legally entitled tothat), and pub-
lish it along with such a description of the invention that
the public may see what has been accomplished, and what
the accomplishment has earned.

We give below some further names of manufacturers and
inventors well known to our readers, who have received fa-
vorable reports and awands: H. W. Johns, for asbestos and
its adaptations to roofing, paint making, engine packing,
boiler covering, cement, ote. ; Dixon Crucible Company for
graphitic crucibles; Morris, Tasker & Co., gas works ma-
chinery ; Charles Pratt & Co., petrolenm products; General
M. C. Meigs, for hydrodioptric light ; Odorless Excavating
Company, for cesspool cleaning machine ; W, D. Andrews &
Brother, for centrifugal pumps ; Lathrop Anti-Friction Com.-
pany, for lubricant ; Jerome Wheelock for automatic cut-
off engine ; George B. Brayton, for hydrocarbon engine; and
Professor R. H. Thurston, for metal.testing machine.

P —
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A Remarkable Fish Dinner.

The fish culturists who have recontly been in session at
the Centennial Exposition treated themselves, during thelr
stay in Philadelphis, to a fish dinner, which is cortainly ex-
trnordinary and unigque in its way, Thoe bill of fare em-
braced fifty-olght different Kinds of fish, and in its entirety
s mucl too long for publication here, Some of the delica
cles, howvover,ure remarkable, Under the head of Aors d'auores
froids, (\ho menu, by the way, 18 organized with the utmost
elaboration) we find Norwegian pluck fish, Portugueso con-
gor vol, and Spanish conger eel with tomatoes, Turkish botar-
gous or mullet roes, Japanese shake or dried salmon, cray-
fish from the Cape of Good Hope, French tunoy fish, Chin
ose white and black shark fins, Alaskan oolachans, Portu-
gueso sword fish and squid, Russian cavinr, Chinese dried
fish maws, and, most astonishing of all, *“ deslceated octopus
ogus."  Noted sclontists are honored by having their names
upplied to the various suuces.  Thus we have fidet of English
soles d la Buokland, sheopshoads, Agassls sauce, aspic of
voln d le Huxloy, and bisgue of lobstor, Seth Green style,
It wos & memorable foust, and taxed the oulinary skill of
the cooks at the Centennlal to the utmost. One particular
tish sooms to huve puszled oven the most Ingenions cAary,
and that was kanten (Japanese seaweod) o fe Sekizawa
Akeklo, The ald of the Jupanese cook In the employ of
tho Japuness Commlssion was av last invoked, and he
proved equul to its toothsome preparation.

Ax agricultural soclety in Massachusetts, desiring to en.
courage treo planting and the re-foresting of poor lands in
thut State, have offerad prizes for the best plantations of
larch, pine, ash, and othor troes sulted to different localities

and solls.  The prizes range fn amount from $400 to §1000,
nnd spoclal instructions are published to guide competitars,
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- that may be set up with the same. Any piece of mu-

MUSICAL BUILDING BLOCKS,

‘An ingenious method for teaching musio in agraphic man.
ner has been patented by Mr, Herman Eckhardt, of Colum-
bus, Ohio, through the Scientific American Patent Agenoy,
September 5, 1876. It isa toy or game, by which almost any
plece of music of a certaln number of bars may be set ap
to be played.

In the engraving, A, Fig. 1, ropresents a clef block, that
is equal in length to the hight of the staff and the added
spaces above and below the stafl. The clef block, A, con-
tains the G ¢lef, with the lines and spaces numbered, to-

with the names of the notes upon the lines and spa-
ces, and other information, on one side, and the bass clef,
etc., on the other side.  The clef block, A, also forms
the rest or support, against which the other blocks
are placed. The different musical notes, rests, charac-

Seientific dmerican.

The kinds of wood generally used for the manufacture of
chnrconl for gunpowder are the black dogwood, the wil-
low, and the aldor, Theso varioties are all well adapted for
the purpose, though for the best brands of sporting powder
the dogwood in said to be preferable. The wood is conver-
ted into charconl by heating it in iron cylinders. After the
charcoul is romoved from thoso vessels, it is placed in iron
coolers providud with tightly fitting lids, and allowed to
stand for some hours until quite cool. 1t is then sent to the
mill to be ground, and is afterwards mixed with the other
ingredients for gunpowder, With roference now to this
process, Professor F. Hargronves vouches that thero nre

[OcroBER 28, 1876.
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by apothecaries for tooth powder,the charcoal being wrapped
in white paper, and placed it on top of the gunpowder that
was being dried upon the top of the stove. Having oceasion
to go out, I took off the paper of charcoal and lnid it on the
table. When I came back, in about twenty minutes, 1 ob-
served the paper smoking. The charcoal was completely
consumed. During all this time the gunpowder remained
on the stove unexploded,

““My next observation was this: While at work in my la-
boratory, 1 had oceasion to use a piece of charcoal for blow.
pipe experiments. | went down into my cellar, and brought
up & piece of light, fine, round charconl suited for that pur.

many instances recorded whore the charconl has taken fire

Arg.

pose. It was damp, Ilaid it upon the top of n column stoyve
to dry, directly beside a tin pan containing water,
which was not boiling and never did boil there, 1

ters, and signs are placed on blocks of varying sizes,
proportioned to the duration of the same—the cubical
blocks, B, containing whole and half notes, and whole
and half rests, on lines and spaces; the semi-cubical

blocks, C, quarter notes and rests on lines and spaces; A

and the quarter blocks, D, eighth and sixteenth not

took the charcoal off the stove and laid it on the table.

A short time afterwards, I discovered that it was on

fire all through its mass, I laid it aside and it burned
entirely to ashes . I repeated the experiment
again intentionally, watching it earefully, and with

the same result.” The explanation of the cases first

and rests on lines and spaces, and all the other musi-
cal characters, as sharps, flats, naturals, dots, etc.
The blocks, B C D, are provided with black edge lines,
a, that form the lines of the staff in setting up the mu-
sie, some of the sides remaining without signs or edge
lines, to serve to fill up the spaces above and below the
staff. The measures are indicated by means of thin
strips, D', Fig. 2, of black or other colored wood, that
are interposed between the blocks to form the division
of the bars. A number of measure strips. B, are pro-
vided, in proportion to the number of blocks and bars

quoted is not difficult to find. The charcoal possess.

es wonderful porosity and great power for occluding
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3
0 {10

gases. This absorptive quality is supplemented by a
species of selective power: in virtue of which, it

= | (D

absorbs oxygen with much more avidity and in much
greater quantity than nitrogen. The enormous con.

densation which gas suffers by absorption into the
pores of the charcoal is attended with the liberation

of a quantity of sensible heat that is the equivalent of
5 the work the atoms have accomplished: while simul.
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sic may be readily set up by selecting the required

taneously, the eminent non-conducting property of
the charcoal hastens the period of active combustion
by preventing the dissipation of the heat thus evolved,
and concentrating it upon the porous mass.— Polytech-

notes, rests, and sign blocks, and filling up with the
remaining blocks, separating the blocks by the mea-
sure strips, in the manner indicated.
—
A New Sarfety Explosive Composition.

Messrs. L. de Soulages and R. Cahue, of Toulouse,
France, have patented through the Scientific American
Patent Agency, September 19, 1876, a new blasting
powder, which is claimed to produce a dynamical ef-
fect superior to the common mining powders and to
dynamite, while it combines the sdvantages of cheap-
ness and non-explosibility in the open air, with a re-
duced production of smoke and injurious gases in its
explosion, leaving hardly any trace or residue of solid
deposit of ashes in the bore hole. It consists of ni.
trate of potashor equivalent salts, sulphur, and soot
or lampblack, combined with tanner's bark, sawdust, or
similar separating ingredients, ground and mixed in suitable
proportions. The compound is then mingled with a solu-
tion of sulphate of iron, and boiled until the mass becomes
entirely liquid, with the parts so combined as to form a uni.
form black paste. This, when dried, produces a powder of a
blackish color, and of a density of about0'6. It may be
stored for a considerable length of time without undergoing
the least alteration or deterioration.

In the atmospheric air the powder takes fire and burns
like any other inflammable body brought in contact with an
ignited body or a flame of sufficient intensity, producing no
shock or explosion whatever, Neither atmospheric electri-
city, nor shocks of any kind, have any action on the pow-
der, which explodes only when firmly tamped or compressed
in the bore hole, and ignited, like the ordinary mining pow-
der, by means of & mining fuse.

-

IMPROVED BALE HOOP TIGHTENER,

nic Review.

- - —
Mineral and Vegotable Waxes,

Mineral waxes are hydrocarbons, often crystalliza.
ble, and differing from each other in their tempera.
ture of fusion. They are frequently derived from
resinous trees buried in peat beds, and rarely from
lignites or coal formations. The principal variety used
industrially is ozokerit, sometimes called natural pa-
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ECKHARDT'S MUSICAL BUILDING BLOCKS.

the second day after grinding. With the process of this oc-
ourrence we are by this time quite familinr, The same ob-
server, it appears, is also aware of the fact that the pulveri-
zation of the charcoal is not absolutely indispensable for
such ignition to ensue, for he adds, at the conclusion of his
remarks: ¢ The absorption (namely, of oxygen) with sticks
of charcoal is not so quick as with ground charconl, and
hence the spontancous combustion of stick charcosl does
not occur so often.” Mr, Hatfield, in a paper containing
““ Observations on the Circumstances producing Ignition
in Charcoal at Atmospheric Temperatures,” published
in the Philosophical Magazine, states the following: *‘1f
twenty or thirty hundred of charcoal, in a state of minute
division, be put together in a heap, and left undisturbed,
spontaneous combustion generally occurs,” He records, in
verification of this statement, the following instance: ‘A
quantity of small charcoal was thrown into a heap that cov-
ered about ten feet square and four feet doop. In threo days
the temperaturo had increased to 90° Fah., although it was

‘We have had several lottors from cotton press owners and
others, asking for an invention which will
pull together the ends of cotton bale bands
while the bale is in the press, so that when
the pressure is removed the bale will not
expand, The object sought, of course, is
to save room and consequently the cost of
storage and freight. The present inven-
tion is apparently in response to this de-
mand. In order to strain the hook around
the bale, the inventors employ a lever
with » forked claw and a hook, H, the
former to engage the hook, A, behind its
shoulders, and the latter to engage in
one of the holes of the part, E, and dmaw
them together In the manner indleated in
the engraving. The hook is connected to
the lever, so that it can be shifted toward
and from the claw end s the resistance
varies. This connection is preferably made
by a yoked end of the hook, In which
the lever in wlipped, no that it drops Into

o

at first only 57°, thatof the surrounding air, On the sixth
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raffin. It is less dense than water, of a waxy luster,
and in one direction presents a conchoidal fracture,
breaking into thin translucent scales. Its color isa
brownish green by reflected light or yellowish brown
or red by transmitted light. Powdered, it is a yellow-
ish white. It is soft, flexible, cuts like wax, and sof-
tens at & low temperature. The odor is aromatic, and
becomes more bituminous when the wax is rubbed. Fric-
tion nlso electrifies it negatively. Itis fusible into & clear
oily liquid, and burns with a bright flame. It is soluble en-
tirely in turpentine and naphtha, more or less in ether, and
slightly so in boiling alcohol, when the material separates
in crystalline state on cooling. Itis unattackable by sul-
phuric acid,

Ozokerit is found in the Caucasus, in England, and in
Austria. In Moldavia, itis directly employed for illumina.
tion, being used in gas making, and in the manufacture of
enndles, A factory in Frankfort on the Oder prepares the
materinl under the name of ceresine, and produces over
100,000 1bs. yearly. Ozokerit, in purified form, is largely
used by perfumers and in pharmacy in place of beeswax,
as it hinders medicaments from becoming rancid.

A similar substance, now bat little employed, is hateh-
otin or mineral adipocere. This is of a yellowish white
color, has & mother-of-pearl luster, is very soft and is of
about the consistence of spermaceti. It is found in Belgium,
Moravia, Bohemia, Wales, and England. It is scarcely at-
tacked by nitric acid, but is completely
carbonized by sulphuric acid. Itisslight-
ly soluble in boiling alcohol and in eother,
leaving & viscous and inodorous residue.

Other mineral waxes are neft-gil, found

Gosdss

many parts of Great Britain,

There is a lsrge number of vegetablo
waxes but slightly known. Some

the notches, K, to be hold the required dis.
tance from the end.

This dovice was patented through the
Belentific American Patent Agency, September 0, 1876, by
Menars. Thomus C, Knowles and Jumes P, Derden, of Vi-
onns, La,

—

Spontancous Combustion of Charconl,

The late Mr. Braldwood, superintendent of the London | *' I have set fire to charconl at temperatures below that of
Fire Brigade, England, remarks that lampblack and charcosl, | boiling water, My first oxperiment of obseryation was ncol.
when the smallest quantity of ofl gainy sceoms to them, | dental, T was preparing, while at Bangor, Me,, for a leoture,
aro more Inflammable than sawdust and the vegetable and | in which I had oconsion to show an artificial volorno, 1 took
animal textiles, and should not be sadmitted among ships' | s tray filled with gunpowder and laid it on the stove to dry.
stores

day, it had risen to 150%; and on the seventh, combustion
had commenced In noveral places.”

Dr, C. T, Juckson, in a communication to the Amerlcan
Academy, gives the following piece of testimony corrobora.
tive of what has just preceded : ““I'hireo times, " ho remarks,

s palim wax, —La Nature,
-t —
Ox & high bluff near the lows river are some wonderful
Indian mounds, with the romaina of circular floors made of
bakod clay and the tranks of trees, covered with earth, Un-
derneath the earth are human boues, copper axes with han-
dles of polished horn and petrified wood, stone h 3

flint knives, and lmages of snimals accurately carved :
I then ok w paper of pulverized charcoal, such as In sold | polished, made of & hard reddish stone.
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 IMPROVED YARN REEL AND TESTER.

~ The necessity for close attention to the details of cost of
manufacturing, both in the matter of stock and labor, has
recently received much consideration. This is especially
the case in the cotton and woolen manufacture. The two
engravings published herewith exhibit vory Important
means towards greater economy in the spinning of cotton

and wool, beside keeping the manufacturer informed of the
actunl auality of the work produced.

Fig. 1 shows an improved yarn reel of new design, par-
ticularly adapted for use in reeling fine cotton, linen, wool-
en, or worsted yarns. The reel is one and a half yards in
circumference, and connects with a disk graduated into 120
parts, indicating the number of yards reeled from each spin.
dle. An automatio feed motion lays the yarn flat upon the
reel, securing acourate and uniform mensurement, and con-
sequently correct results as to
strevch, strength, and num-
bering,

Fig. 2 exhibits a yarn tester,
which is designed to test both
the strength and stretch of
yarns, A knot, or one seventh
of a hank or skein, of yarn is
first reeled and then rémoved
from the reel and placed upon
the pins, g and &, The crank,
1, is then turned to the right
until the yarn breaks. Thein-
dex point, d, will then show
the amount of stretch in inch-
es nnd eighths, and the upper
index, ¢, will give also the ex-
nct breaking weight in lbs.
avoirdupois. The machine is
adapted for a breaking weight
of 100 1bs. or less, which ge-
nerally includes any number
of yarn above 20. If any num-
ber should exceed 100 1bs, in
strength, it would be necessa-
ry to reel off only half of the
amountmentioned above, which
would equal 60 yards, and then
multiply the weight by 2. The
advantages resulting from the
use of such a reel and tester
will be at once appreciated by
those familiar with this branch
of production.

Further information can be
obtained from the Brown &
Sharpe Manufacturing Compa-
ny, Providence, R. L., who are
the Inventors and makoers,
4 S - —————————————

SAMPLE-WEIGHING SCALE.

The ssmple-weighing scale illustrated horewith is de.
gigned to moeet o want often felt where n large number of
small articles or parts are to be computed, or large quanti-
ties are to be estimated from the weight of samples. One
pound ¢an be weighed by ten thousandths, Berows, snmples

Fig. 2.

of paper, drugs, colors, etc,, can be nocurately woighed, It
also answers for a postal wenle, The finished parts are nickel
plated, and the stand and base are neatly japanned and or
namented, The scoop is detached for convenlence in use,
Further particulars will be furnished by the Brown & Sharpe
Manufaeturing Company, Providence, R; X
_ et O — _

A sysTEM of weather observations is now applied to the
whole const of Australin, All the stations are conneoted by
wolegraph

Srientific dmerican,

PATENT GAS HEATER.
The slmple contrivance illustrated herewith at once ex-
plaing and commends itself to those who require a ready
means of heating and tempering small tools. 1t is intended
to take the place of s forge in heating and tempering ma-
ohinery and jowelers' small tools, beside being capable of
uso for domestic purposes, such ns & nurse lamp, ete, A

plece of steel hialf an inch in diameter can be heated suffi-
clently to harden in about six minutes. It does not heat
to n degree that will injure the quality of the steel, and tools
heatad by it will be tougher than when heated in a forge in
the usual way. Darling, Brown, & Sharpe, Providence, R.
1., are the makers of this article.
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FISHHOOKS, JETTIES, AND MISCELLANEOUS DEVICES,

‘We select this week from Knight's ‘‘ Mechanical Diction-
ary”* o number of interesting engravings relating to sub-
jects which it is scarcely possible to classify under any one
general heading. In Fig. 1 is represented & number of in-

genious

FISH HOOKS.

a and b are two forms of spring hook in which a mousing
piece engages the barb. ¢and d are two positions of the
same hook, one set and the other sprung. e is intended to
give the hook & square presentation, and prevent glancing
of the hook in striking. f has a tripping hook which strikes
from above, and supplements the primary hook. g has a
gpiral spring shank. 7 hasa spring hook attached to the
snood, which affords the means of attaching a bait or other
hook. i hae an additional hook, which is sprung, and thus
supplements the primary hook. j has spiral vanes, so asto
revolve it when drawn through the water in trolling, k7
shows two forms—on different scales—of a spring hook
whose claws are thrown down upon the fish which tampers
with the bait.

In making the hooks, straight wiresof the proper size and
length are flattened at one end, and the barb formed by a
single blow with a chisel. The point having been sharpened,
the proper curve or twist is given to the hook; the soft iron
is then case-hardened, to give it the stiffness and elasticity
of steel, by immersion in hot animal charcoal. The hooks

Fig. 1.

Fish- Hooks,

are subsequently brightened by friction, and tempered. In
the hook-making mnching, the wire Is run from a reel into
the maching, and on the other slde the fish hook drops out
comploted, with the exception that it must be tempered and
colored, Aftor the wire reaches u certain point, the requi-
pite length s eolipped off, The next operation barbs it; the
other end is flattened, It passes nround the revolving dies,
whoso teoth, formed llke the notched splkes of a wheel,
eatch it, and bear it from one operation to the next until it
I# smoothed and filled, when it passes between rollers that
give it the preseribed twist and turn, and it drops into the
rocolver awalting it,
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THE FISH WAY,
ghown in Fig. 2, is s device to enable fish to nscond n fall,

Fig. 2.

- S
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Fish-Way,

S e e

It may consist of & series of steps over which the water de-
scends, turning a fall into & cascade, and sometimes known
as a fish ladder; or it may consist of a chute with & sinuous
track for diminishing the velocity and assisting the passsge
of the fish to the level above the dam. In the example, it
is an inclined chute having a series of chambers containing
comparatively still water, the current being confined to a re-
latively smaller space,

The success with which Captain Eads is meeting with his
construction of willow jetties, at the delta of the Mississippi
river, will render interesting the various other forms of

JETTIES
presented in Fig. 8. Although limited to no particular form,
a very common construction of jetty is a timber framing, A,

Fig 3.

Jestien

secured by piles or loaded with rubble. It is often built in
the manner of a sea wall having a double row of sheeting
piles, the interval filled in with rubble or béton. The latter
is excellent. The term jetty is also applied to expensive and
solid erections of masonry, and to hards or landing places
for boats.

Telford’s jetty, B, at the eastern arm of Kingstown harbor,
Ireland, is an example of a jetty made of rubble, with a
tracK and parapet of coursed masonry., The foreshore, in
most works of this kind, is faced with patched stones, that
is, an outer layer in which the undressed stones are not laid
at random, but deposited end on, beginning at the lower
edge, and so caused to bind and become mutually sustaining

Jetties of masonry, C, have usually ashlar facings and
heartings of rubble or concrete. The walls filled in with
béton will be nearly equal to a solld mass; in fact, 2on it

solf makes a wall of such tenacity that its strength Is equal
to a homogeneous block, When the ashlar masonry is filled
in with earth, it requires a bond ; when this {8 masonry, the
counterforts take the form of division walls, which th-uu re-
duce the jotty toa series of compartments. The stones of
theso horizontal bonding courses should be cramped and
Joggled together, and the top carefully paved to provent in.

filtration,

The southern jetty, D, of the port of Havre is exposed to
violent storms and a powerful littoral current, It exempli.

fies the ashlar facing, horizontal bonding walls, rubble fill-

ing, paving, parapets, aprons of piles and pierre-perdue to
protect the foundations from the repercussion of the waves,

ull executed in a style which has provoked the admiration

of those who have understandingly examined it,

FELTING,

The mechanical features of the operation of felting are

derived from the jagged charsoter of the edges of some ani-
mal fibers which ensbles them to pass in one direction, that

is, root firat, but opposes their withdrawal, When the fibers

*Published s numbers by Mesars, Hurd & Houghton, New York city,

are pressed together by sultable means,the projections inter-
lock, and a compact fabric is produced,
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FELTING FINERS

as soen under the microscope. @ is a fiber of Saxony wool,
Fig. 4.

womewhat log « than e of
an inch in diamoeter. ' is
rabbit hair, and 5 beaver
down, which hnsa diameter
of about b, of an inch.
¢, d, and ¢are muskrat, nu-
tris, and hare fur. They
all show the jagged edges
which confer upon them
the charaoteristic felting

quality. i
M. Du Chailly, the well

known African explorer,

describes a 4 ———ea AT
FRIMITIVE EASY CHAIR, 2 sk A

devised by Obindji, a chief-

tain of a tribe living in the e

e

potentate is represented,en-

joying a siesta in the offspring of his inventive genius, in
Fig.5. The chair is nothing more than a slab of wood which

Fig b.

Obindi in his Basx-Chair | Gadeon, Africa, 4. D. 1573,

rests on an inclined four-legged frame, and is held from
sliding by blocks at its lower end.
Figs. 6 and 7 relate to
BASKET MAKING.
For the finer kinds of baskets, osier is the material most
commonly used, bat for a coarser article strips of split hi~k-
ory, oak, or black ash, are frequently employed (Fig. 6.)

Fig. 6.

Split Dasket,
Osiers are prepared by sosking in water, after which they
are split, cleaned, and bleached in the sun. A number of
rows are laid crosswise to begin the bottom of the basket,
and are woven together by a spiral weft of wands, which
pass alternately over and under the radial wands, to which
others are added as the size increaszes, The wands are bent
up to form the sides, and other rods are woven in and out
between them, until the basket is made of the required

Paaaket Makin

hight. The edge or brim Is finished by turning down the
projecting ends of the ribs, whereby the whole is firmly and
compactly united, Handles are formed by forcing two or
three osiers, sharpened st the ends and]cut to the proper
length, down the weaving of the sides and close together.
They are pinned fast near the edge and afterwards bound or
plaited.

llylrophobi?-nv‘ lnumpcr-nc-o;
Mr. L. N, Noyes, of Boston, Mass., sends us the follow.
ing, from the Brooklyn Argus:

- .

annlynis,
from aleoholic madness i #0 poisoned that rapid inocnlation
will follow any contact with the virus of the blood. Fourth,
the bite of & mun in an aleoho ic fit has been known to result
In hydrophobin. As to the npplication of thess facts: First,
with the ecanine race, hydrophobia is never spontaneous;
with man, the disease is known to be, Second, there 18 not
n cnnes on record of n dog hnving died of hydrophobin that
will not admitof proof—if the facts can be nscertained—thnt
the dog had previously bitten an intoxieatod person, or had
been attacked by some other animal pufloring from a like
inooulation, !
Groner WiLL JonxNstox, Superintendent

Brooklyn Society for Prevention of Cruelty to Animnls,”
We think the statements here made are without founda-
tion: In regard to the first assertion, that hydrophobia and
wiania a potu are identical, by which we presume the writer
means that similar symptoms are developed in both, we
would refer him to the works of the best authorities, in
which he will find that they differ in the most important
rospects. That the autopsy in both cases is similar is quite
natural, since there are no well marked anatomical lesions
in either ; nor are there in hydrocyanic acid poisoning,
fetanus, ete. Secondly, as to the saliva of a man dying of
delirivm tremens, ete.: we do not fully understand what
the writer means. If it is that the same abnormal princi.
ples are found in the saliva of both cases, such as would
produce hydrophobia if introduced into the healthy circula-
tion, we can only reply that this could only be proved by a
number of experiments, which have not, as far as we are
aware, ever been made. We almost daily hear of cases
where a nose, an ear, a cheek, or a finger is bitten off in a
dranken broil, without hydrophobia resulting. Thirdly,
there is no virus of the blood in alcoholism. According to
Flint, Sr., Minuyer, Watson, Reynolds, Dunglison, and
many others, the etiology of hydrophobia is not known ;
while it never appears in the human subject without inocu.-
lation in the correct sense of the word, and not as Mr. John.
ston uses it. The last deduction is too absurd to demand
attention.

Gorrespondence.

The Centennial Trial of Steam Fire Engines,

To the Editor of the Scientific American:

Will you please correct an error in your otherwise admi-

rable account of the trial of steam fire engines at the Cen.

tennial?

The judges were assisted by Mr. Wellington Lee, as ex-

pert, not by & Mr. Wellington as you printed it. Mr. Lee

is well known as a member of the firm of Lee & Larned,who,

after Latta of Cincinnati, were the pioneers in steam fire

engines, and first made them an established success. He is

on all accounts the most competent man living to fill the ex-

ceedingly difficult position of expert assistant to the judges.
Newark, N. J, 24 JIIA!N.BA T. PORTER.

To Measure l:o WIrlh of n River,
To the Editor of the Scientific American:

Let A B represent the line of survey (the course being at
any point of the compass), striking the river bank at B.
Mark a tree or bush on the opposite bank, in line with A B,
Then lay off 25, 40, 50, or any number of feet from B to D,
st right angles with the line A B: from D to E lay off the
samo distance as from B to D; then from E, walk, at right
angles to B E and parallel to line A B, until you reach point

F, which s in line with points C and D, Then measure from
E to F, which will be the same distance as from Bto C, or
the width of the stream, A. 8. LEnMAN.
Fort Comeron, Utah Ter,

BV B

(For the Welentitio Amorioan, )
A LESSON FROM THE MACHINE TOOLS AT THE
CENTENNIAL,

It s somewhat romarkable that, while the exhibits in Ma-
chinery Hall show the asdvancement in speclal manufactures
nnd processes, yot, in the tools and appliances for producing
the machinery, but Uttle progress seoms to have been made
during the last thirty yoars, If we examine the loom, the
printing press, and the woodworking machinery, our ad.
vance is marked by complete and successful applications of
new and original principles, But If we turn to the Iathe
and the planing, drilling and slotting machines, in fact to
any of the tools used in the construction of machines, we
shall find that we Lave reach a platform where we may
““rest and be thaokful,” but beyond which we have appar-
ently but » small prospect of further progress. If we ox-
amine the lathe, and ask ourselves in what broad particular
wo have lmproved apon the old Smith, Beacock, and Taunett
latho of thirty or forty years ago, we shall not readily find
an answer. Wo have the same bed, the same cone mandri),
the same gear, scrow.catting, and Independent feeds, the
same cross feod, the same compound rest, the same tall
stock, in fact, the same design and genoral arrangement all

“ Hydrophobia, in the dog, | am satisfied, is the result of
the anlmal having been inoculated by biting some person
suflering from the diseaso of lntoxiention, Stariling as this
theory way appear, there is not the least question but that
the facts will bear it out.,  Flrat, hydrophobia and mania a

¥ are dentieal in most physical conditions—subjects dead
of either disease prrra-hl\h" nearly the same autopsy. Noc
ond, the saliva of & man dying of delirium tremens, and that

of & dog suflering from rables, bear the same chemical

through; and with the exception of the Introduction of the

[OcToBER 28, 1876,
universal chuck, our chucking devices aro identical, If we
turn to the Iathe cutting tools, we shall find that our prac-
tice has been stationary. In planing machines, we have ad.-
hered to a 1lko genoral arrangement of parta: and the de.
partures from old practice are not worth mention. The slight
modifications conslat in arrangemonts fora quick return mo.
tin by menns of an extra pulley and belt instend of differ.
entinl gearing, and in the applieation of anindependent rest
attached to the uprights for planing vertical faces, In plan-
ing machine cutting tools, we have made no innovation;
and the only departure from the old time practice has been
in the modern plan of taking a finishing cut on cast iron
with a broad, flat-nosed tool with n very conrse lateral tool
feod. In shapiog machines, we have made some departures
in the entire design, giving to one machine capacity fora
much wider range of work. The sliding head has been
made movable upon the bed, and various attachments for
the table have been Introduced. But the machines built by
Maclear and March, a generation since, had a quick return
motion, cone mandrils for circular work, and a vise
chuck (a8 good as any we remember to have seen,except that
lately introduced by Thomas & Co., of this city); whereas
we do not know of a modern shaping machine equal in ca-
pacity to the Nasmyth “puff and dart” machine of thirty
years ago. That machine, which is still extensively used in
England upon the edges of armor plates, had a stroke of five
inches and made 100 cutting strokes per minute., Referring
again to the various attachments for the table, but very few
of them are used for general work. In cutting tools for
shaping machines, we have no modern innovations what.
ever. In drilling machines, our progress has been confined
to the introduction of multiple machines. adapted to special
work, and in various forms of radial drilling machines, con-
stituting a more marked improvement than in the machines
above mentioned; but in the drilling machine pure and sim-
ple we have made no substantial progress, except it be in the
introduction of the twist drill, which is decidedly a step for-
ward in drilling fine work. The Maclearand March drilling
machines above mentioned were as substantial in their
framing, and were provided with self-acting change feed as
well as hand feed ; for light work a treadle feed was em-
ployed, leaving both hands free to manipulate the work. In
screwing machines, we may justly lay claim to advancement
in the introduction of solid dies and in the use now common of
segmental dies fitted to adjustable chucks; so that, while the
dies cut the whole thread at one cut, they thus avoid the
strain on the sides of the thread, which is inherent in those
dies which are ndjustable and require to take more than one
cut tomake a full thread. Another modern improvement
is in the dies, which are made to throw open when the
thread to be cut is finished, so that the dies do not require to
travel back over the thread, a movement which abrades the
cutting edzes of the die teeth, and also entails a loss of
time. We have also added pumps for supplying a more co.
pious stream of oil to the dies; so that, taken altogether, we
have made satisfactory progress, notwithstanding that the
tap has maintained its original form, except it be in our hav-
ing adopted a standard angle and pitch.

Our greatest degree of progress has been [in the milling
machine, which has been given a very wide mnge of useful
application during the last thirty years. But milling ma-
chines and milling cutters, of the same shape as those at
present used, and with self-acting feeds, were employed
years ago; but their field of employment was then compara-
tively limited, In the slotting machine, we know of no sub-
stantial improvement made during the last twenty-five years,
and but little indeed in o much longer period. The slotter
introduced by Sharp, Stewart, and Co., of Manchester, Eng-
land, about the year 1855, had & box frame, and a4 complote
an arrangement of change speeds and table movements as
any exhibited at the Centennial. In boring machines, we
have made considerable improvement, especially in the in.
troduction of those of the horizontal type.

In none of these machines, however, have we succeeded
in attaining higher rates of cutting speed and foed thian were
formerly used. It is only when we turn to special machines
that the march of modern progress becomes visible, The
Monitor lathe, for example, will produce infinitely more
small work than was formerly attainable by any muchine
worked by one operstive. It is, however, scarcoly just to
term it a lathe, sinee it is more properly a special machine
Liaving definite limits of useful application. The Introduc-
tion of solid emery wheels is another modern improvement,
greatly facilitating our operations upon hard metals requir-
ing to be very true, but in no way advanciog us in the prac-
tice of polishing, for which purpose the wooden wheel, cov-
ored with leather and coated with emery, still holds its own.
8o likewise for many purposes the quick running grindstone
hins not been digplaced by the emery whool, In polishing
processes our progress has boen but little, the greatest inno-
vation being in the employment of rag whoels.

In many of our special machines, we bave morely enabled
the ordinary mechanic to produce as much and as good work
as the most export workman did formerly: and wo have low-
ered the standard of capability of our mechanics in s propor-
tionate dogree, ‘This, however, is not in the wmain to be re-
grotted, since, having the improved machines, we do not as
s ruls require the expert workmen. The only sttendant
evil lies in that,though we have greatly enhanced our ability
to produce now machines, wo have in s partial degree gp
duced a Jess skillful class of workmen to repair thom. Itis
true that worn ou tparts may bo daplicated, but that is not
sufficient, for the reason that the new part s of the origins
size, whereas tho repaired part requires in o
cases to be made sufficiently larger to com

wenr in the part to which it is sttsched. Thus, if a bol




larger and the bolt smaller, a new bolt of the original

¢ :ﬂnh_o enlarged hole, There are, furthermore,

og;wor_kvwhlch n skillful workman onn fit to.
quickly or economically with the hammor,chigel,
o than can bo done by the aid of machine work; hut
 sufficlently expert to do this, the mechanic requires to
 vastly more skillful than our modern practice snables him

- The United States has undoubtedly taken the lead In the
application of special machinery for specinl purposes, and
:hg?n possesses the largest proportion of apecinl workmen,
that is to say, men having more knowledge as to how
phooof work should be done than they have munual or
'Mﬁllﬂn #kill to do it; and it is mainly from this olaxs
of men that our inventors are drawn. The workman who
does not find it difficult to handle and manipulate his work
becomes satisfiod with and wedded to the process or moans
by which it is made or manufactured; while he who finds
the oxisting means of production difficult and tedious boging
at once to think out some bettor means of producing the sawme
result. Andthough the difficulties to be overcome may pre-
clude his entire success, he genorally attains it in some de.
gree; while others, taking up that part in which his object
was attained and profiting by his failures, search in a new
direction to overcome the obstacles which proved to him al-
most insuperable. It is from these causes that our triumphs
in mechanics have been almost invariably practical, It is
‘& common idea that it is the cogt of labor to which we owe
the greater part of our inventive progress; but there can be
no doubt but that, to the causes here pointed out, we are
much more large indebted.

Had it been the undue cost of labor, we should have un-

doubtedly expected to look to theoretical men and capitalists
for the innovations; whereas our inventions have been the
productions of practical men, with only a partial manipula-
tive and mechanical education: of those men, in fact, who,
experiencing the practical difficulties, set about to avoid
them by machine manipulatidn, leaving it to the theorists
to follow, and so cover the principles governing the action
of the machine. With the disgrams, formulss, and laws
that they produce, the inventor is very frequently lost in as-
tonishment at beholding the cloud of theoretical considera-
tions enveloping his successful productions, and innocently,
though naturally, wonders how he came to devise so simple
# machine involving such learned considerations, of which
he had not the slightest knowledge, The American me-
chanig, in fact,not satisfied with the capacity of the ordinary
machine tool, and not having had sufficient experience to
wed him to a precise method of cperation, sets about to first
make those tools as perfect as possible, and next to supplant
them, whenever practicable, by taking the processes in de-
tail and designing new tools, bringing the appliances for
planing, turning, grinding, polishing, and serew cutting to-
gether inone machine, if necessary; and steadily pursuing
Lis end, adopting new ideas wherever he could find them,
profiting by others' failures, and substituting for them his
own ideas, which might be successful or otherwise, the lat-
ter case merely showing the necessity for further experiment,
Thus every failure becomes n success, inasmuch ny it isa
sign post to & road that was not to be taken, besides being n
notice to search in other directions. How far we have pro-
fited by this practical process will be shown on a future oc-
casion. J. R

PRACTICAL MECHANISM.
BY JOSHUA ROBE.

Breoxp SEnies—Number XIIL.

I'o resume, then, having sawn out our piece of wood for
the flange, we plane up one side, and set a pair of com-
passes to the radios of the required flange, and mark » elr.
cle upon the plece of wood, and then saw off the corners
nearly to the circle. We then true up a facing chuck in the
lathe, and fix the flange to it by screws passing through the
chuck from the back, placing them far enough from the
center to avoid their coming into contact with the hole
which we shall require to bore In the flange, Wo then
dress off the face of the flange to nenrly the required thick-
ness, using the gouge to rough it out with, and the seraping
chisel to finish. It is not necessary to finish right down to
the center, but merely down to a dismoter somewhat smaller
than the hole in the flange will be, Our next procedure
is to mark tho size of the hole, which ix done by setting the
companses to the required dinmeter, and then holding them
with one leg resting upon the hand rest ; nod by bringing
the point into contact with the faco of the work, we mny
deseribe upon the Jatter a true eircle, somewhat wmaller in
diameter than that required, This circle will sorve ays o
guide to us whilo we hold both compass points against the
work to describe a circle of the correct dismeter, which will
be done by keoping the compass points ot equal distances,
one on each side of the circle first deseribed. Weo must, In
the lust operation, hold the compass polnts lightly against
the work until wo can soo that the line described by one
point fulls in the same line ss that described by the other,
and then wo may wake a deep mark. This method Ix quite
As easy su operation as setting the compasses Lo the radius
of the hole, sud, putting oue log In the center of the work,
deseribiog a clrole with the other ; and this process Is also
more exact when the wood Is rough. We next take u chisel
of about 4 inch wide, and cut our the hole at onwe cus by
forcing the chisel lightly through the thickness of the
flange, taking care to cut the hole nearly gy Inch oo wmall,
0 a4 10 sllow of finishing with the dismond point or side
tol. The hole beiog finished, we may tarn the outalde
diameter of the flange with a very sharp gouge, leaving

Scientific Jmervican.

about A inch for finishing, which may be done with the
soraper,  When the scraping chisel, as indeed all scraping
tools, In In propor order, s slight burr can be felt on the top
face of the tool, which is caused by ollstoning the beveled
face of the ohisel Jnst,

To form the body of the pattern, we take & piece of timber
of wuflclent wlze to make the hub and core prints in one
plece ; and with an ax, we hack off the corners so as to save
lathe work, Wa then place it in the lathe between the con.
ters, using the fork shown in Fig. 48 as the running center
nnd to drive the plece of wood, and screwing up the baek
conter sufficiently firmly to hold the wood tightly. The
Iarge diameter is turned to its size with the gouge and
soraper, using the latter to finish with, and bearing in mind
that the wood is apt to become loose between the lathe cen.
ters by reason of the latter becoming imbedded in the
wood ; and it I8 necessary therefore, during the earlier por.
tion of the turning, to try the back center and screw it up
into the work, if necessary. Then, with the skew chisel, wo
cut two rocesses, ns shown in Fig, 00, the distance from

Frg.96.
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A to B being the length of the body or hub of the pattern,
and the small diameter of the recess being a little above the
required diameter of the core prints. We next turn down
the core prints to the required sizes, and turn the part
shown at O, in Fig. 97, to fit the hole tight to the flange ;

F‘ff 97.

———

and it will be perceived that, by leaving a longer end out-
gide of the recess or nick at one end than at the other, we
have left room for the flange, and so kept the core prints of
equal length at each end, as shown in Fig. 97. The part
that protrudes through the flange will in this case be for
the top print, and it is therefore given an excess of taper,
for reasons before explained. The hub or body of the pat.
tern is also made taper, being a little the smallest at the
end farthest from the flange (A, in Figs. 87 and 96), because
this hub, being cast endwise, requires draft to permit it to be
extracted easily from the mould.

Having brought our pattern, as nearly as possible, to the
requisite size and form with the cutting tools, it is neces-
sary to consider those final processes which so much add to
the appearance and smoothness of pattern work, The first
of these processes is termed sand-papering or glass-paper.
ing. Sand paper is a sort of Will o'-the-wisp to the begin.
ner, luring him on to scamp his work, under the impression
that sand paper will hide the defects and bring it all right,
while the fact Is nearer the reverse ; for let a pattern be
never so truly shaped and torned, if the sand.-papering be
be injudiclously performed, the sharpness of its outline will
be destroyed, and very likely its size and shape bo seriously
interfered with, It is true that it is scarcely possible to do
much damage to large surfaces; but that Is merely because
of the great disproportion that would exist between an error
engendored by sand-papering and the whole size of the pat.
torn itself. If we have an inch cube to sand-paper, and
should take o inel more off one side than off another, our
error would amount to the 1. of the length of the pat:
tern ; but had the same thing been done upon a 12 inch
cube, the error arising therefrom would only amounnt to the
vk of the length of the pattern. Again, to remove Y
ineh from one side of each of these respective oubos, we
should have 144 times as much wood to abrade away in the
one case as In the other ; so that it will be readily percelved
that the ditfieulties attending the sandpapering of a pattern,
#0 08 to proserve ite true form and sige, inoreass in a two.
fold ratio ns the size of pattern diminishes, until at last it
becomes Impracticable, Exactly where this polat Is reachod
it Is not possible to state ; it will, however, vary with the
capabilitios of the workman, the stesdiness of his eye and
hand, and the pature and material of the work. It must
have happened to mapy that they have made patterns so
wmall that they dared not attempt to sand-paper them, and
that thoy have turned intricate details upon & plece of work
whioh could not bo preserved in thelr sharpooss undoer thoe
abraglon of sund puper. While therefore we respect sand.
paper, lot us respect our tools more, sad Jet the pattorn or
core box, as the case may be, be brought sy pearly to the
form required ws practicable with the cuttiog lnstrament,
and then let the sand paper be appliod, not by folding It to.
gother and rubbing it upon the work, but by conuldering the
shapo we intond to finish, snd preparing & plece of wood (o
correspond to the shape. Such a pleco of wood s called o
rabbor, A flat surface requires s flat rubber, o convex wur.
faco n conenve rubber, and eice versd. Rubbers are made of
& #lzo suitable o hold in the hand, and in length range up

to 12 Inches. Longer than this would be useloss for one
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uheet of sand papor, and that is all that is generally uged at
n time. Turned oylindors make good rubbors, for core bhoxes
that are semi-clrcular, up to about 8 inches in diameter ;
above that gizo, the turned rubber bucomes clumsy, and o
ploce flat on one side and planed to suit the curve is used.
Such  pioco is shown in Fig. 98, To use it, place one fold

of sand paper only around the rubber; and spplying it to
the work, move it over the surface of the work, and across
the grain of the timber, if it is possible. If the size of the
worl, is smallor than the rubber, we must take short strokes
50 18 to be able to move the latter steadily, and not round
off the work at and towards the edges. A very good plan,
where extra care is required, is to either glue the sand-paper
to the rubber, or else fasten it with a few tacks. Sand.paper
glued to a fiat bourd is very useful for small surfaces ; but
in this case, we rub the work upon the paper, and not the
paper upon the work. The grades of sand paper used upon
pattern work range from No. } up to No. 2, Nos. 1 and 1§
being most commonly employed.

The surfaces of the hub or body of our gland pattern
being straight in their outline, we sand paper them in the
lathe with the paper wrapped once around a flat rubber, ap-
plying the paper lightly to the work, and moving it very
slowly over the work in the manner in which a file is used.
We next fasten the flange to the body by gluing it by
using finishing nails,or by both. If finishing nails are used,
care must be taken to use a bradawl before inserting the
nails, for fear of splitting the work.

To make the pattern in the manner shown in Fig. 90, the
method of procedure is the same as the above, with the ex-
ception that the tapering of the core prints must be vice cerad,
a8 in this case the core print the farthest from the lange will
be the top one in the mold, and must therefore be given the
most taper. And since the body of the pattern will lift with
the cope, while the flange will remain in the nowel of the
flask, when the mold is taken apart (as shown in Fig. 91),
the flange of the pattern must be made an easy fit w0 its
place on the body or hub, and must not be leftof a tight fit,
as in the former case. A pattern of the form shown in Fig.
92 may be turned, flange aud all,out of a solid piece of wood :
or if too large for this, we may plane up & piece for the
flange and glue a hub to it; and when the glue is dry, tam
up the whole patitern at one chucking in the lathe.

Protection of Buildings trom Lirhining.

Professor Clerk Maxwell read an abstract of = paper be-
fore the Mathematical and Physical Science Section of the
British Associstion at the recent meeting at Glasgow, in
which he stated that those who erected lightning conduet.
ors had paid great attention to the upper and lower extremi-
ties of the conduetor—having a sharp point above the build-
ing and the lower extremity carried into the earth as far as
possible, The effect was to tap, or, as it were, to gather the
charge by facilitating the discharge between the atmospher-
io accum ulaiion and the earth. That would cause a great-
or number of discharges than wounld have otherwise oc-
ourred ; but each of them wounld be smaller than those which
would have occurred without a conductor. That arrange-
ment was therefore more for benefit of the surrounding
country, and for the relief of the clouds laboring under an
acoumulution of electricity, than for the protection of the
bullding on which the conductor was erected. What was
really wanted was to prevent the possibility of an electric dis.
charge taking place within a certain reglon. An electrical dis.
charge could not ocour between two bodies unless the differ.
ence of their potontials was satficlently great compared with
tho distance botween them. If, therefore, they could keep
the potentinls of all bodles within a certain region equal or
pearly equal, no disoharge could take plico botween them,
That might be secured by connocting all these bodies by
means of good conductors, such as copper wire ropes. It
would, therefore, be suflicient to surround a powder mill
with s condncting material, to sheath (ts roof, walls, and
ground floor with a thick sheet of copper, and then no elee-
trical effect could occur within it on account of any thunder-
storm outside, "There would be no need of any earth con.
nootlon, They wight even pluce & layer of asphalt between
the copper floor and the ground so as to Insulate the bulld
log. If the mill were struck, it would remain charged for
some time, and & person standing on the ground outside or
touching the wall might recelve a shock, but no electrical
offect would be percelved inside even by the most delicate
oleotromoter. A sheathing of copper was by no means ne-
cessary in ordor to provent sny eleotrical effect taking place.
Supposing & bulldlog wos struck by lghtolog, it was quite
sutliclent to enclose 1t with a network of u good conducting
substance. For lostance, If a copper wire were carried
round the foundation of & houss, up each of the corners and
gnbles, and along the ridges, that would be a sufficlent pro.
tectlon for an ordinary ballding against any thonderstorm
in Eogland; butit might be well, to prevent theft, to have
it bullt in the wall, und then It would be necessary to have
it conneoted with nomo metal, wueh ms load or zine, on the
roof. It neod scarcely be added, sald the Professor, that it
in not advisable duriog & thunderstorm to stand on the roof
of u honse 8o protectod, or to stand on the ground outside,

to loan againat tho walls,

S e P ¥ B Vi~

e o e Lt b e ety .

1
ii
:
:

DT TNCY

Rt
e R 0

e

e e e I et

e Y

9 5 AT el



el s L e LM S R

= IMPROVED ENGINE INDICATOR.

Every engineer who has had occasion to apply the Indica.
tor to engines ranning at & high speed has, doubtless, been
made unpleasantly aware of the disturbing effect of the
weight of the parts which move with the marking poiats;
for notwithstanding the great improvements which have
been offocted over the first instruments in the way of reduc-
Ing the disturbing momentum of these parts, there still re-
mains much room for improvement in the same direction.

Some of the conditions necessary to the best steam econo-
my are a high boiler pressure, prompt and free induction, a
quick cut-off, reduced clearance, a high ratio of expansion,
and & reasonably high piston speed. But it unfortunately
happens that the above conditions are exactly those under
which the momentum of the moving parts of the indicator
produces its maximum of disturbance. Hence, since the
{ntroduction of improvements in automatic cut-off engines,
through which engines of that class. owing to their not be-
ing subjected to the limitations of speed imposed by “releas-
ing gear” cut-off mechanism, can now be made of any size,
however small, and run at any speed, the need of a corres-
ponding improvement in the indicator has become apparent;
and to a desire to meet this requirement, the instrument il-
Justrated herewith owes its origin.

Fig. 1is a perspective view, from which it will be seen
that the pencil is ipserted directly in the end of the
lever, A, the other end of which is pivoted to the vibrating
bracket, B, which, being pivoted at C with freedom of move-
ment, allows the path of the pencil to be controlled by the
light link or radius bar, D, which is pivoted at one end to
the standard, E, and at the other to the lever, A. These
parts are so arranged with reference to each other that the
curvature of the path of the end of the bar, D, exactly neu-
tralizes the tendency of the pencil end of the lever, A, to
move in a curve, and so that the latter is thus constrained to
move in & straight line. The lever, A, baving only the pen-
cil to carry, is made only of sufficient strength to give the
necessary pressura of the pencil to the paper: and the bar,
D, having but a slight duty to perform, is also made ex-
tremely light. Infact the weight of the partsis claimed to
be, by actual test, less than ope third of that of the lightest
system, hitherto produced, having a parallel movement.

Fig. 3is a vertical section of the cylinder, piston, and its
connections. F is the piston, the stem, 7, of which is short,
but is supplemented by a hollow trunk, G, which is screwed
on its end, and which, passing through the cap, H, steadies
and guides it. The connection, I, which connecta the pis-
ton with the lever, A, passes down the inside of the trunk
and has & head or collar, ¢, the upper and lower surfaces of
which are respectively convex and concave, and are concen-
tric with each other. The concave surface rests on and fits
the hemispherical end of an adjustable stud, which is
screwed into the end of the piston stem, f, and the upper or
convex surface fits and is secured by an internal collar in the
trunk, G, the whole forming a universal compensating joint
which allows both the lateral play required by the parallel
movement, and the axial movement of the head, K (which

Fig. 1.

Scientific dmerican,

carries the lever system), by which the pencil ls brought in
contact with and removed from the paper. The connection,
L. Is pivoted to the lever by a taper steel pin. The head,
1, which embraces the lever, is separate from the rod,
which Is screwed into it and secured by a lock nut, i/, which
allows the length of the connection to be varied to suit vari-
ations in the length of the springs. It will be observed that
this arrangement involves but two joints between the piston
and the pencil, and these are of a substantial and durable
charncter. The pivots at the ends of the brackets, B, are
also taper steel pins.

Fig. 2 also shows aminor improvement in the arrangement
of the spring in the paper barrel. The drum, L, which con-
tains it, is covered by a milled edge cover, M, to a hub on
which the inner end of the spring is attached, so that, by
turning this cover, the tension of the spring may be adjus.
ted as desired and secured by the thumb nut, N, the thread
of which is cut right er left, according to the corresponding
character of the instrament, so that the force of the spring
will always tighten the nut.

A patent was granted through the Scientific American
Patent Agency to J. W Thompson, August 81, 1875, and
assigned to himself and the Buckeye Engine Company, of
Salem, Ohio, to whom all inquiries should be addressed.
The above company are also the sole manufacturers of
Thompson's patent automatic cut-off engines, an illustrated
description of which was published in the SciENTIFIC
AMERICAN of January 0, 1875.

IMPROVED LEVELING ROD,
We illostrate herewith an improved leveling rod, patented

through the Scientific American Patent Agency by Mr. G.
L. Whitehouse, of Farmington, N. H. A represents one
part of the rod, and B the other. A has a dovetail or un.
dercut groove in the back, and B has = tongue C, corre-
sponding to the groove in form, and being fitted into it. Be-
tween the tongue, C, and the main part of B, is a long slit,
D; and a screwstud, E, extends from the tongue out through
the back part, and has a clamp nut, F, fitted on it to spring

the parts together, and thus clamp them to the part of A be-
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tween the tongue and the main parts, A and B, of the rod
together at any point, making a simpler and better contri.
vance than the outside elamp commonly used. G and H re.
present two targets, which are applied to the part, A, of the
rod, the same being in practice six feet apart from center to
conter, so that, by using the upper one foroxtra hights, and
adding six feet to the reading of the seale, these hights are
obtained without reversing the rod and shifting the target,
as with the common rod. I isa vernior, together with »
scale on the side of the rod, for the rodman to read. Thae
scale, 1, on the face of the rod is large, to allow it to be
easily read by the leveler,

il
S e

Veloelty of Electric Waves,

A noew method for measuring the speed of waves, and at
the same time their exact contours, has lately been invented
by Mr. Robert Sabine, and tried with excellent results up-
on lengths of the Red Sea cable at present in course of man-
ufacture st Enderby's wharf, Greenwich, England. Mr.
Sabine’s method consists in sending currents into one end of
the eable (the other end being to earth), and at regular inter.
vals testing the potential of some given point in the conduc-
tor. This is done by means of a mica condenser, which is kept
in connexion with the point in question until the right in-
terval has elapsed, when it is discharged through a galva-
nometer. A rotating time apparatus is arranged to close the
cireuit of the battery at the end, and after a given interval
to separate the conductor gnd discharge it. The interval
may be varied from 0001 to 2 seconds. A similar reading
is taken for each interval from 0°001 second upwards until
the maximum of the potential due to the position of the
point tested is attained. This gives n curve of the exact
contour of the wave. The speed is measured by sending
two waves of opposite size into the cable, and noticing the
intervals at which their neutral point passes two given
points in the cable. The difference of the intervals and the
distance between the points give the speed.

PR

Acld-Proof Paint.,

The following recipe may beof value to some of our read-
ers: Theapplication of water glass or soluble silicate of soda
to wood or metal utensils, to protect them from the action
of corrosive bodies,is sometimes desirable, and this material,
a correspondent in the Polytechnisches Journal tells us, may
be used with little difficulty if you go the proper way to
work. The wood or metal must be perfectly dry to begin
with, and free from rust or any kind of fatty matter. Any
of the pure mineral colors may be used for mixing with the
silicate. Powdered lime, amounting to twenty or twenty.
five per cent by volume, is mixed with the pigment, and
double as much water glass is then added. The mixture is
then applied in the same way as ordinary paint.

A Swiss inventor envelopes the driving axle of locomo-
tives in coils of insulated copper wire, and by the passage

of an electric current converts the wheels into powerful
magnets, with increased adhesion to the rails.

Fig. 2.

.
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A WHITE-FLOWERED BRAMBLE.

: Mnuly seen in gardoens, this is one of the most
M\II of all early flowering shrubs; it was originally dis.
covered in 1822 by Dr. Janes, who found it on the Rocky
Mountains, where it grows at considerable clovations. The
plant was brought into cultivation, says a correspondent of
the English Garden, in Great Briwin, by Mr. Anderson.
Honry, of Hay Lodge, Edinburgh, who raised it from North
American seeds, the produce of which first bloomed in May,
1870 Our illustration was prepared from a bush of jt 4
feot high, in the Royal Botanic (iardens, Regent's Park,
London, where we saw it bearing numerous large white
flowers among serrated trilobate leaves. Its
single roselike blossoms are succeoded by
reddish purple blackberry-looking fruits,
which have an agreeable flavor. The plant
is perfectly hardy, and is well wortha
place in every choice collection of flower-
ing shrubs; its proper position, however,
is unquestionably on the outskirts of plan-
tations or in the wild garden. Like near-
1y all other species of rubus, it may be rea-
dily increased by means of root cuttings.

True Economy of Life.

The trae oeconomy of human life looks at
ends rather than incidents, and adjusts ex-.
penditures to a moral scale of values. De
Quincey pictures a woman sailing over the
water, awakening out of sleep to find her
necklnce untied and one end hanging over
the strenm, while pearl after pearl diops
from the string beyond her reach; while
she clutches atone just falling, another
drops beyond recovery. Our days drop one
after another by our carelessness, like
pearls from s string, as we sail the sea of
life. Prudence requires a wise husband
ing of time to see that none of these gold-
en coins are spent for nothing. The waste
of time is a more serious loss than the ex-
travagances against which there is such
loud acclaim.

There are thousands who do nothing but lounge and ca-
rouse from morning till midnight—drones in the human
hive, who consume and waste the honey that honest work-
ers wear thewselves out in making, and insult the day by
their dissipation and debauch. There are ten thousand idle,
frivolous creatures who do nothing but consume, and waste,
and wear what honest hands accumulate, and entice others
to live ns nseless and worthless lives as they do. Were every
man and woman honest toilers, all would have an abun-
dance of everything, and half of every day for recreation
and culture. The expenditure of a few dollars in matters
of taste s o small matter in comparison with the wasting of
months and years by thousands who have every advantage
society can offer, and exact every privilege it affords as
a right.—Philadelphia Commercial List,

THE COCA PLANT.

The habit of chewing the leaves of the coca plant,
common among the natives of many parts of South
America, has recently been commen ted on by many me-
dical authorities; and we present herewith an engra-
ving of abranch of the plant, taken from a specimen
in flower of the Royal Botanieal (inrdens, Kew, En-
gland. The use of the leaves of this plant as a masti-
catory isof great antiquity in Peru; indeed, itis said
to have originated with the Incas, and at the present
time is common through New Grenada, Quito, and Pe-
ru, and also on the banks of the Rio Negro. The South
American Indians always carry with them a little bag
of the dried leaves, and a gourd containing finely pow.
dered lime, which is mixed with the leaf beforechew.
ing. Used in moderation, coca is said to pleasingly ex
cite the imagination, and it also powerfully stimulates
the nervous system. In illustration of this, Dr. Spruce
remarks that an Indian, with a supply of his favorite
coca leaf, will travel two or three days without food
and without showing any desire for sleep. Among re-
cent contributions to the history and effects of this
plant, we may allude toa paper read before the April
mooting of the Edinburgh Botanical Society, from which
it appears that without doubt the leaves of the coca,
whon rightly prepared and used discreetly, possess the
offects ascribed to them by all travelers in Peru since
Popplg was there in 1827, but that their effects are not
always precisely the same on different individuals.
From exporiments conducted by Bir R. Christison, the
suthor of the paper above cited, and those of fourteen
other gentlemen who undertook to try the plant at his
request, the following conclusions have been arrived
at: (1) That, taken in quantities of two drachms by
healthy persons, it has no injurious, unpleasant, or suspi.
clous .:nwx whatever; (2) that in a very few cases this dose,
of an inferior sample, had no effect at all; (3) that in by
much the greater number of instances, and with a fine sam-
extreme fatigue was removed and preven

ple in evory case, .
ted from returning, and that no deubt can oxist that, insuch
persons, its restorative and preventive powers will rendor
protracted exercise easy, without any subsequent harm, so
far as tho restorative is concerned; (4) that it does not in the
end lmpair the appetite or digestion, slthough hunger, oven
after long fasting, is taken away for an hour or two; (5) that
the use of it probably doos not agree with more than a very

woderate use of aleobolio stimalants. At the same time the
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paper avoided all reference to the possible medicinal uses of
this plant. Bhallar conclusions have also been arrived at by
Professor Bouchardat, of Paris, who considers that its ser.
vices in therapeutics have been most valuable, almost equal
te thoso of cinchons, and that as a nervous and muscular
stimulant it ranks with tea and coffee. On the other haud,
evidence Is not wanting to show that its effects (like those
of tobaceo, oplum, hemp resin, gunjah or bhang, sleohol,
and other vegotable stimulants) are certainly highly Inju.
rious when used habitually or in excess. A confirmed con-
quero, as an habituallchewer is termed, is said to be invari-
ably known by his haggird look, gloomy and solitary habit,

RUBUS DELICIOSUS.

listless inability, and disinclination for any active employ-
ment. Its use is regarded by Europeans as befitting only
the Indians; nevertheless, many whites are addicted to it.
Dr. Weddell, who inquired very carefally into its effects on
the constitution, states, as the result of his observation, the
opinion that its habitual use acts on Europeans more preju-
dicially than on the Indians accustomed to it from early
years; and in some cases is attributed to its abuse a peculiar
aberration of intellect, characterized by hallucinations,

Dr Mantegazza, says the English Garden, fully confirms
the statements of Plppig, and carefully describes its effects,
stating the result of intemperance in its use to be frequent-
1y confirmed idiocy. The principle to which the effects of
the coca leaf is due has been named cocaine; bu* much re-

ERYTHROXYLON COCA.

Loat (natural slee), single fower, and ovary snlarged

mains yot to be done before we can speak with any procision
as to the properties and uses of this comparatively modern
introduction to the pharmacopmia. The plaot s easily eul

tivated in an ordinary plant stove in & compost of frosh
fibrous lomn, leaf mold, and sand; when growing It requires
copious supplios of water at the root, and frequent syring.
ings with tepld water keep down insect pests. Cuttings of
both stem and root may be employed for purposes of propa-
gation, There are about seventy other spocies of erythrony

lon, some of which have stimulating qualities, while others
furnish a tonie bark somewhat resembling that of cinchons,
The bark of one species—e. tuberoaum—supplios a reddish
dye. The majority of the species are natives of South Ame

——

ries and the West Indies, but others are found in Madagas-
earand the Mauritius, In nearly all the species a distinet
pale band runs up the center of the back of the leaf, as
shown In our engraving; Indeed, in some dmriptinns_of the
loaf of the coca plant, we find It stated that two veins, in
addition to the mid-rib, ran parallel to the margin. 3

The leaves of this plant are used to make an infusion, as
few as four or five leaves making drink enough for six per-
sons. The coca ix not to be confounded with the mmo..of
the genus theodroma, which furnishes the nuts from which
cocon, chocolate, and the shells used for infusion are made.

Curlositios of the British Patent
System.

A writer in Chambery’ Journal has been
examining into the history of the British
Patent Office; and he deseribes many ca-
rious grants in the early history of the
office. Among other facts, the writer
states that there are four thousand appli-
cations for patents every year; and that
the office receives the snugsum of 750,000
a year in fees and stamps.

The first patents, issued in the time of
James I, were more in the nature of mo-
nopolies or privileges, for which a consid-
eration was paid to shrewd Jamie himself.
The very first patent of all was an exclu-
sive privilege for drawing. engraving, and
publishing maps of London, Westminster,
Windsor, Bristol, Norwich, Canterbury,
Bath, Oxford, and Cambridge. The pext
was for the privilege of publishing por
traits of His Sacred Majesty. The third
was for an unexplained group of wonder-
ful inventions. for plowing land without
horses or oxen,making barren land fertile,
raising water, and constructing boats for
swift movement on water.

Many of the patents relating to clothing
are singular either for their immediate ob-
jects or for the language in which they are
couched. One patent for breeches, at s date when trousers
bad not yet come much into use.described a mode of cutting
out and making ‘“to do away with all the inconveniences
hitherto complained of "—by the aid of elastic springs, mo-
rocco elastic supporters, straps, buckles, etc. Another
'* protects trousers from mud,” by means of ashield attached
to the hinder part of the boot heel, which shield receives
the splashed mud. Martha Gibbons, early in the present
century, patented “ a certain naw stay for women and othars,
called the ‘Je ne scais quoi’ stay which may be padded
in any part when required for persons to whom Nature had
not been favorable”—probably a enphuism for “flat figures.”
George Holland patented a mode of *“ making false or dummy

calves in stockings.” A famous modiste has an improve-
ment in ladies’ dresses, ‘‘ rendering the same body ca-
pable of adapting itself to fit different figures.” For
those “who cannot bear aligature round the leg,” a pat-
entee has a garter made of steel springs, connected with
a silver plate placed in the walstland of the dress. One
patent tells of a machine for brushing trousers: a frame
work supports a spindle which carries a set of concave
brushes: a cylinder of wicker or cane is placed inside
the trousers to keep them distended; and the spindle is
set rotating by an endless band acting on & beveled pul.
ley.

The searchers after a machine for producing perpetual
motion—that dreamy fallacy of the middle sges—have
not failed to make their appearance in the patent world.
In 1859 two Germans, Krause and Rotman, residing
at Milwaukee in the United States sent a letter to ** Her
Majesty the Queen Victoria, Patent Office, London.™
Her Majesty most likely did not read it, but the Patent
Office folks did. It ran thus: * Your Majesty, we hum-
bly advertise that we find out the perpetual motion, a
machine very singular in its construction, but the same
time very important by the power it gives. We intend
to secure ourselves the patent right for the United
States; and as we are informed your Majesty has secured
a reward for the invention, we respectfully ask your
Majesty if we may come to show our invention? To pre-
vent mistake, we humbly beg not to belleve any person
without having the original patent of the United States,
and the copy of this letter ™

From the cradle to the grave, says the writer, pat-
entoes take caro of us in some way or other. Even Dolly
is attended to. One patont among many tells us that
“*dolls hitherto made have never been so constructed
as 10 allow of their being placed in » sitting posture,
with the legs bending at and hanging down from the
knees ”, and announces that this important desidera-
tum hns now at length been secured, Another inventor

""gives arocking motion to dolls’ oradles ™ by an elaborate
array of clockwork, eccentric wheel, winch, and connecting
rod.  One of the early patentess had “ a hydraulike, which
being placed by & bed-aide, causeth sweete sleepe tothose
which either by hott feavers or otherwise cannot tak o rest.”
A patent mecicinal powder, compounded of tobacco and
horbs, was so meritorious that “ if one teaspoonful be struck
for a dose up the nose as snuff, will cure various disorders
of the hypochondrise and melancholy kind.” Righty years
ago many porsons belloved in & patented mode of curing
numberless aches and pains ** by deawing over the parts af-
focted various pointed metals, which from the afiinity they
have with the offending mattors, or for some other cause,




_extract or draw out the same, and thus oure the patient.”
One patentee has = thief-proof coffin, in which the corpse
is secured by chaining or hoopiog it to & falss bottom; and
apother a coffin made impregnable by ¥ome special applica-
tion of *“tapped and case-hardened screws.”

1f we cut short our budget of curious patents, it s only
because space fails us. Two of the Lillywhites, the cele-
brated cricketers, have at different times patented bowling
machines; in one instance for the adoption of machine bowl.
ing in actual play; in the other only for practice at batting,
when & trained bowler is not at hand. If the reader will
imagine something of the catapult or cross-bow kind,he may
form some ides of these cricketing oddities. One patenteo
has & balloon for catching fish; a balloon, inflated with air
and ballasted with water, is supposed to dragor trawl the
fishing lines or nets.  Before the Manchester and Liverpool
Railway was constructed, a bright genius conceived the idea
of using balloons to draw a ship overland between those
towns, on a tramway of twenty feet gage! A balloon has
been patented for preventing sea sickness: a platform, rest-
ing on & huge ball and socket, supports the seats for the
psssengers; the platform is connected by cords with a circle
of small balloons; and the balloons are expected to keep the
platform always horizontal—of course to the great satisfac
tion of the passengers. Balloons are also intended, by an-
other patentee, to keepin motion the swings which are such
= source of delight st country fairs. One of the very earliest
patents was for *“a fish call, very usefull for the fishermen
1o call all kinde of fishes to their netts, speares, or hookes;
and for fowlers to call severall kindes of fowles or birds to
their neots or snares.” Inone part the inventor speaks of
his fish call a8 & “* looking glass "—rather a puzzle to inter-
pret. Acrobats are invited to use a patent shoe soled with
iron, which will enable the wearer, with the aid of & power-
ful electromagnet to walk head downwards along a metallic
ceiling. There are patents for milking cows, for preserving
the hands from chapping, and for curing the croup in fowls.
Sooff-taking is made easy by ‘ two snuff boxes, one with a
slider and the other with & sweep, out of which snuff may
be taken without pulling it (the box¥) out of the pocket, and

without spilling.”
ot ———
CENTENNIAL NOTES.

We continue below our notes on the various objects of
interest,

THE SANDWICH ISLANDS EXHIBIT

contains a large number of very curious articles; but owing
to the lack of necessary descriptive labels, the visitor is un-
apprised of their remarkable features. For instance, spread
out Inu glass case is a capo or tippet, which on close in.
spection seems to be made of bright yellow feathers, As
few birds wear such intensely yellow plumage, it would
naturally be supposed that the feathers are dyed. The re-
verse, however, is the case. The cloak is termed the kehe-
la, and the plomes are obtained from the mamo or royal
bird, under each of the wings of which n single yellow
feather grows. Now in the clonk there are perhaps thou.
sands of the feathers, and hence the number of birds which
must have been killed to secure the requisite quantity must
have been enormous. Add to this the fact that the birds
themselves are becoming very rare, and the difficulty of
producing the garment accounts for the circumstance that it
is seldom found out of the possession of kings, The cape
exhibited belongs to Queen Emma, and was loaned by her
for display. It is about ten inches in breadth, and quite
short, yet its value is about $600. A relicof the days when
human flesh was considered wholesome food is shown in a
spittoon inlaid with human bones. Articles connected with
the reign of the founder of the line of Kamehameha are re-
giously preserved, and Kamehameha the First's war clubs
form a part of the exhibit, There is also a cane made of a
lancewood spear which also belonged to the same doughty
warrior. A fiber, little known here, called olona, may prove
to be worthy of further experiment as a rival of hemp or
even of flux. It is the Inner bark of a shrab, which at the
ege of three years is of the right size for stripping, Itcan
be shred into very fine threads, which are remarkably
strong A bird’s nest is peculiar from the fact that it con.
tains no vegetable or animal matter. It appears to be made
of horse hair. but is made of what is called pele's hair,
a form sssumed sometimes by hot lava,

The highest point reached by vegetation is 12,000 foet,
and at that elevation the silver sword plant grows, the flow-
er of which ison exhibition. One large case contains the
birds found on the islands, They are not named. One red
bird, as large as an oriole and with a brillisnt red plumage,
is the bird that constructs the nests from pele’s hair, Castor
oll and candle nat ofl is also exhibited ; the latter is made
from s nut bearing the above name,

The Oahu College sends a collection of land shells, con-
taining between 8500 and 000 varieties. They are all
found on the island of Oahu and nowhers else in the world.
Thelr habitet is under the mosses and lichens sttached to
the bark of trees. Many varieties are not found alive, and
are bolleved to be extinet.

But few industrial products sre exhibited, snd pative
manufscturers appear to be of & very primitive nature,
Cloth Is made from the inner bark of the bread fruit tree by
a kind of feltiog process ; the fiber Is steamed and then
pounded with wooden mallots, on whose surface grooves are
cut, A clonk made in this manner on the island of Tahiti,
and oroamented with sholls, is sbhown, snd also several
larger ploces of cloth or felt, quite thin and tough, and or
pamented with tloral designs,

Scientific American,

tiful pink corals which are unsurpassed in beauty by any
thing of the kind ever seen here. They attract groat atten-
tion and the majority of them have been already sold.
This variety of coral is said to be found nowhere else than
on the reefs about these islands, where the natives, who are
expert watermen, dive for them.

The full dress of a Caroline Island belle is shown, and
consists simply of a cape sbout a foot broad, made of strips
of cocoa bark and worn about the shoulders, A waterproof
cloak of novel construction is also shown. At each knotof
an ordinary fish net is tied & bunch of seaweed, This being
spread over the shoulders, net gide under, forms a perfect
protection against waet.

The display of firewood is quite large, and includes many
curious varieties. Of these the wood called Lou is said to
be the most valuable. Itis similar in appearance and cha-
racter to black walnut, but has a finer grain and is not so
heavy. It can be turned into al! shapes, and never cracks
or checks, as is the case with most woods. A large number
of jars are shown made from this wood and the black koa,
These sre used by the natives as receptacles for the food
called poa, the staff of life among them, a farinaceous food
made from & root called taro, something like a turnip. This
is baked and made into a porridge. The natives do not like
it until it begins to ferment.

Itis said that the Exposition is not very rich in antiqui-
ties, save, perhaps, in the Chinose pottery and old Japan
bronzes. To inspect some portions of

THE TUNIS DISPLAY

is to go back to the time of Abraham, atleast so far as pro-
gress is concerned, for agricultural implements that were
used by the patriarchs are but copied in the tools which the
Tunisians still employ totill thelr ground. A plow is shown
made of two strips of wood; one, the beam, is crossed by
the other at a sharp angle, the lower portion ‘of the latter
serving for the plowshare. Its point is shod with iron.
Such an implement might be used to stir up the ground,
but neither lifts nor turns it. Hand rakes are shown heavy
enough for horse rakes. The thresher consists of what an
American farmer would call & stone boat or sled, the
bottom of which isstuck full of sharp stones. This imple-
ment is dragged over the grain as it lies on the floor.
With all these discouragements very fine crops of grain are
raised; and samples of different cereals are shown, put up
in bags. Among them are corn, an inferior yellow variety;
barley, which is quite plump and bright; wheat, & quality
which would rank as No. § in this country ; three kinds of
beans, white, flat brown, and a small black-eyed variety ;
carawsy, fennel, coriander, and other similar seeds ; oats are
said to be raised abundantly, but none are exhibited.

An object which is a genuine antigue is the mosaic repre.
senting a lion and its prey. This was found by Davis” party
during his explorations of the site of ancient Carthage. It
was found within the precincts of the Byrsa of Carthage,
and in close proximity to the site of the Temple of Astarte,
the Juno of the Phoenicians, In this vicinity there appears
to have been a temple dedicated to Diana, and this lion
seemed o part of the pavement of that temple. Every
other representation on this vast pavement had relation
either to the chase or to wild beasts. Through the ignor-
ance of native workmen of how to handle such easily broken
objects,every one was hopelessly destroyed,in the attempt st
removal, but the lion, which remains in possession of the
Bey, The boldness of the design and exquisite execution
of the work assign it to the most flourishing period of Car-
thage, say 2,600 yearsago. The mosaic is about eight by
ten feet square, and represents s lion who has seized his
prey, & horse or other animal with hoofs, from whose
wound the blood is trickling, The stones of which it is
composed are nbout half an inch square and are set in ce-
mont.

The principal Tunisian exhibits areof silk, and these are
profusely ornamented with gold and silver embroidery. It
{8 & custom among the wealthy to ornament the walls of
dwellings with silk hangings above the wainscoting, which
is usunlly of tiles. One of these silk hangings is shown,
which is about thirty feet long and six feet broad. Itis a
pink silk, and ls covered with ornaments in various colors
sewn on. One case of Moorlsh costumes contains loose
whits silk garments called bournouses. The silk is of
pearly whiteness, and is ornamented with gold embroidery.
Bournouses of striped silk, in which gold bands are woven,
are also shown.

One case shows the trousseau of a Moorish bride. The
garments, which are numerous, are all of pure white silk,
and are so thickly embroidered with pure gold and silver
that they are oppressively heavy, These costumes are all
offered for sale, There are also goods manufactured ex.
pressly for the Exhibition, scarves,opera cloaks,and shawls,
One is made of silk, through which runs a stripe of rough
cotton, the effect of which i quite odd.

SOME XEW COTTON AND WOOL MACHINERY
on exhibition in Machinery Hall is sttracting considerable
sttention smong menufacturers, A new English gio sepa-
rates the seed without cutting the fibers of the cotton, by
means of & vibrating knife, s roller, snd a combined sction
of fixed and moving grids. At each elevation of the moy-
ing knife, the grid which is attached to the same lifts the
cotton to the level of the fixed knife edge and to the ex-
posed surface of the roller; and on the descent of the mov.
Ing knife, tho seeds which have bocome separated from the
fibers are disentangled by the prongs of the moving grid
passing betwoon those of the fixed grid. The machine on
exhibition is about the size of & common 60-saw gin which

From the Micronesian lslands there Is an exhibit of beaus

would require at least 5 horse power to run it; while this

.
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tadcos but little over 1 horse power, The machines being
automatic, ono man can feed two of them, whereas on the
saw gin he could feed but one. The out-turn of cotton ig
from 120 to. 200 1bs, per hour, and the seeds are much more
thoroughly cleaned. There can be no danger from fire, as it
would be impossible for it to communicate with the ginned
cotton, and it would be effectively quenched by the action of
the machine. Regarding safety, it is impossible to get the
fingors cut or jammed,as the grids push them aside and pre.
vent accident,

There is also a double eylinder burr picker for the clean.-
ing of wool. The wool is placed upon a feed apron, and,
passing betwoen two feed rollers, is carried by the main eyl
inders on to two burr cylinders acting independently of
each other; passing over these, the wool (which is now even.
ly spread with the burrs on top) comes in contact with a
fluted roll, termed a beater or clipper, which removes the
burrs and deposits them in & receptacle below. The wool,
which is now freed from burrs, is carried by a brush to a
beater, which removes all fine dirt. The wool is then blown
into a wool room perfectly cool. The inventor of this ma.
chine claims that he can clean 500 1bs. of fine or 1,000 1bs
of carpet wool per hour. This picker is manufactured by
the Atlas Manufacturing Company, Newark, N. J.

SRS

CARRIAGE WHEELS AT THE CENTENNIAL EXHIBITION.

MATERIALS USED FOR MAKING WHEELS.

For making light wheels, hickory is.in America,employed
almost universally for the spokes and felloes, and elm or
gum wood for the hubs; for heavy wheels, oak is used for
the spokes, oak or ash for felloes, and elm, gum wood, or
locust for the hubs. Hickory is an indigenous American
tree, and is found in all States east of the Mississippi river:
but the supply has mainly been drawn from Indiana, Obio,
New England (where it is now very scarce), the Middle
States, and also, more recently, from Virginia and Ken-
tucky. The term second growth, as applied to this timber,
has from improper use grown to be a misnomer; it really
menns a growth of timber that springs up, more or less
sparsely, on ground that has once been cleared from the
forest; but, to justly rate the true value of hickory,each in-
dividual tree must be judged on its own merits. It rarely
happens that a first growth tree has any value for carriage
work, and then simply because it has stood alone. What
are known as hedgerow trees generally give the best quality
of wood, and they are in their prime when from forty to
sixty yearsold. Hickory is cut at all seasons of the year but
from early fall into the winter is the time generally preferred;
and It is claimed that timber cut during this period is less
liable to the attack of worms, The butt only of the tree
should be used for best work, and for a distance of from
six to sixteen feet from the ground, according to the quality
of the tree and the place of itsgrowth. The butt is gener-
ally cut into lengths suitable for spokes or felloes, and, if
intended for spokes, it is then sawn or riven into proper
sizes, from center outwardly, and around by the annular
growths: while for felloes it is simply sawn into strips of
snitable length. The heart of the tree generally contains
what are known as the pin knots, or marks of the small
twigs which grew from the trank when very swall, and this
portion in most trees has a brownish color, which features
make the heart wood less salable, although sometimes equal
to the whiter wood in all other respects. Four grades of
hickory may generally be found in the market, which em.
brace varieties from the very best down to that which is so
poor that it is only adapted for very common classes of work
In countries where this timber is comparatively unknown,
the impression prevails that *“ hickory is hickory,"” always
possessing the same qualities and characteristics; but a more
Intimate acquaintance shows that thore is ns much difference
botween the different grades of hickory as between totally
different kinds of timber, some resembling ivory or whale
bone for hardness and elasticity, while other picces possess
no more value for wheelmaking than common pine or deal.
Prices vary very materially in accordance with the quality,
the best grade being worth in the market from throe to five
times as much as the fourth grade—a point which foreign
customers are beginning to learn through costly experience.
The best proves the cheapest in the end. The seasoning of
hickory for spokes is an important matter, concerning which
there exists a diversity of opinions. The method employed
by some of our best wheel manufacturers is s follows:
After cutting the timber into spoke sines, it is usually al-
lowed to geason in the open air about xix months,after which
it is placed in the dry room, with a tomperature of about #0°
Fah., which should not,under any clrenmstances,be allowed
to exceed 100°; and it is kept in this dry room for from ten
days to two weeks, according to the sige of tho pleces. It is
then resdy to turn and finixh, after which it should agnin be
placed in the dry room for a few weeks, before making up
into wheels, It is customary with some wheol makers to
subject their spoke stuff, after it is cut into spoke sizes, to
n process of steaming without pressure, which ogouples
from one to two hours, the object bolng to fix the albumen
in the wood, render it stiffer, haston the seasoning, snd pre-
vont checking or splitting.

American ouk s fully equal in all respects to the best
Boglish osk  Tuke, for example, the dog cart wheel ex-
hibited by Messrs. Hoopes, Brothor, & Darlington, aud no
oak from any country could be better. Ouak grows in nearly
all parts of the United States, the present supply belog re-
colvod mainly from the Atlantic ssabourd, snd from Ohlo
add Indinon. It is commonly cut in tho swmo season ax
hickory—namely from Septembor to l'bbmln—-fmm
to sixteen foot of the trunk belng ewployed, which s cut
up In the same mauner as hickory, A tree growlng in a heavy




clay soil,

_ il, with exposure to plenty of alr and sunshine,ix pre.
ferable, and the tree is in its maturity whon a ;
? gy y from fifty to
%IJ_ s found in all the States east of the Misslssippl, and
present supply is drawn very largely from Ohio, It i
mhlh”ﬁm as hickory,but the method of season-
ing differs in some respects.  When required for hubs, it is
‘usaally cut in the required lengths,and & hole bored through
the heart; the bark is then removed, and each block reduced
to a true cylinder, with the holo for its center. From this
point the practice differs in different works,but genorally the
blocks are then steamed for a short time, to assist In sea-
soning them without splitting or checking; and after this
the ends are dipped, to the depth of about half an fnch, in &

mixture of hot linseed ofl and tallow (or resin), as a further

preventive of checking. They are then stored in open sheds,
where they remain from two to four years to season thor-

S

Locust is sometimes used for hubs, and possesses special
value on account of its durability; but it splits easily,to pre-
vent which it requires to be carefully banded close beside
thespokes. The mode of cutting and preparing it is similar
to that employed for elm.

Gum wood, known in some sections as pepperidge,is found
mainly in the States along the Atlantic seaboard, growing but
sparingly in the West; and south of New York State It Is
used considerably by carriage builders for hubs. In its
qualities It is very similar to elm, being very difficult to split;
bat it has not the lateral strength of elm, and in dnving
spokes it is more liable to break between the mortises. The
method of preparing it is very similar to that employed for
elm, the only difference being that the blocks are not usually
dipped, although this -treatment would doubtless be benefi-
cial; and its market value is about the same as that of the
latter.

WHAT CONSTITUTES A GOOD WHEEL,

The excellence of a wheel depends, first, upon the quality
of the material employed ; second, upon the proper prepara-
tion of this material ; third, upon the proper proportioning
of the different parts, and fourth, upon exact and skillful
workmanship in combining these parts into a perfect whole,
Mr. William Thompson Casson lays down a similar stan-
dard in his article which appeared ina recent number of
London Saddlers’, Harness Makers', and Carriage Builders'
Gazette, wherein he says:

“The gem of the wall exhibits at the Centennial is an
English dog cart wheel, shown by Hoopes, Brother, & Dar-
lington; and from whatever point of view we take it,
whether regarding its appearance, workmanship, or mate-
rial, it is u source of admiration; the spokes and rims are
oak, but it requires an experienced eye to detect whether
the onk I8 English or American, They also show landau,
brougham, and other wheels of the English pattern, as spe-
cimens of their ordinary manufacture, leaving nothing to
be desired. Those of the old school of wheel makers, who
yet dispute whether any steam wheels can equal those of
hand make, wonld be convinced of the superiority of the
former by a close inspection of the wheels shown by this
. firm; every joint and shoulder is up and close, without hav-
4 ing one part squeezed into another, simply because every
{ tenon, sboulder, and surface is made with mathematical
precision. From personal experionce learned at the bench,
this really seems to be the whole secret of wheel making—
to have everything tight, true, and fair.”

SHAPFTS, WHIPPLETREES, AND SIDE BARS,

For shafts, hickory is commonly used by American car-
riage builders, and answers the purpose admirably. Lance-
wood, however, from the West Indies, would, without
doubt, be preferable; but it is difficult to obtain, and very
expensive. It is much to be regrettod that not a specimen of
lancewood in the rough is exhibited at the Centennial; and
although it is used in connection with several of the
carriages exhibited, it is so disguised by paint or varnish as
to give, to those unncquainted with i, little or no idea of
what the timber really is. The valuable qualities by which
Jancewood is distinguished are great stiffness and olusticity,
and remarkable strength. Some builders claim, however,
that lancewood is not so safe as hickory for shaft purposes,
for the reason that, when it breaks, it is liable to break off
short; and to obviate this danger, some foreign builders
fusten strips of whalebone under lancewood shafts,by means
of round-headed screws, For whippletrees, hickory is used
almost universally by American carringe builders,

Wooden #ide barg,now so popular in connection with light
road wagons, are made of various materials, hickory belng
preforred by the majority of the best builders, while locust
ranks next in favor; and experiments have also been made
with bois d’are, Chinese chopstick wood (name unknown to
us), and lancewood. Lancewood would doubtiess prove the
best for this purpose, and come into general use, were It not
for ity expense,snd the difficulty of obtaining it in sufficiont
quantities; for it possesses those qualities particulurly do.
manded for side bars—namely, stiffness, toughness, and
elasticity, —7he Hub.
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i NOTES ON THE AMERICAN INSTITUTE FAIR,

MACHINERY,

ENVELOFE

There is a remarkably ingenious machine at the Fair of
the American Institute, which is sald to make 3,000 envel-
opes por bour, A shullar apparatus is in operation in the
1 Government bullding at the Centennial, but there |tiy not
among the machinery, and ix thus out of the route usually
followed by those who make mechunism an especinl study,

Seientific American.

not appreciate at & glance, and when at work it goes through

Its multitudinous manipulating performances so quickly
and yet so deftly that the observer Instinetively find him-
solf watching the envelopes come In and the envelopes go
out as if a natural phenomenon were taking place, the in-
ternal operation of which it were useless to try to fathom,
The motion of the apparatus is malnly obtained through
eams, and these act on rubber rollers on the extremity of
the rods moved. The envelope blanks, previously cut out,
are placed on a table, Beslde and above the latter is & paste
slab whence mucilage runs to distributing rollers, and these
in turn cover movable rollers, which are thrust forward to
apply the gum to the undersurface of a stamp or plunger.
The plunger now descends and takes against the parts of
the envelope to which paste is to be applied, and then rising
carries the envelope up with it. Now a carrier shoots under
the envelope, takes it away from the stamp, and conduots it
rearward under a square planger which, descending, pushes
the paper through a square hole, thus bending up its edges
preparatory to folding. Nosooner is the envelope through
the orifice than four little doors or shutters clap over it and
neatly fold the edges. Next it falls between arms on a long
endless chain which moves very slowly rearward, theenvel-
opes going down one way and coming up the other. This
travel is long enough to enable the paste to become dry, a
process facilitated by a little rotary fan under the chain,
which keeps up a draft of air. Lastly,ns each envelope returns
tothe table of the machine, fingers rise on each side, remove
it from the chain, and place it onasmall platform which,
turning, deposits the envelope neatly on edge beside its pre-
decessors. Then the young lady who presides over this
wonderful machine quickly runs her finger over the requis-
itenumber of envelores to form a pack, surrounds them
with the usual ornamental strip of paper, and the process
is ended.
There is one good feature sbout the American Institute
Fair which occurs to us here, and that is that it offers excel-
lent facilities for the undisturbed study of its contents. It
is useless to attempt to examine intricate machinery at the
Centennial, owing to the now almost constant crowd: and to
post oneself in front of an object with a note book, and to
ask questions of the exhibitor, or, worse yet, to try tosketch,
is, especially in the latter case, to constitute oneself the cen-
ter of a throng whose curiosity impels each individual mem-
ber to ask questions on his own account, or else to consti-
tute himself a critic on the efforts of the amateur pencil.
Nothing delights us more, however, than to see the interest
manifested by the people in machinery and invention, and in
that view we can forgive the annoyance. It would notbe a
bad idea,though, for enterprising exhibitors to hire artists to
sit and sketch their exhibits by the week, by way of adver.
tisement, But this is wanderiog from the American Insti-
tute Fair, where—and here is a contrast to the Centonninl—
an exhibitor the other day set an engine racing for our in-
spection, ata most remarkable pace, and no one manifested
the slightest interest in the proceeding. People passed, in-
stinctively wagged their heads, as they always do, in time
with the machine, and proceeded onwards. The engine in
question, we found, presented some foatures not wholly new,
but well worth examining.

THE BALANCE ENGINE,

It hiay two pistons in its single cylinder, From the front
piston and through boxes near the edges of the cylinder
cover extend two piston rods, each connected to a erank on
the driven shaft. From the rear piston a single main pis-
ton rod passes directly through the front piston, then
through the middle of the oylinder cover, and connects to a
erank formed by making the inner sides, of the two cranks
already mentioned, twice as long us the outer sides, That
ig, imagine a W with the middle angle twice as high as the
side strokes, and consider a crank at each angle. The main
piston rod would then be attached to the angle at the apex,
and the two smaller rods to the angles at the base. The
oranks, it will be observed, are set in the same plane, and
not quartering, as s ysually the case. Thesteam ports en-
ter the cylinder at the middle and at the ends, and the
stroke of ench piston of course equaly half the length of the
cylinder. The steam enters betweon them and forces them
apart, and then enters at the ends and carries the pistons
together, Now the sum total of all is that the power is ap-
plied to the shaft just as the two hands are to the handle
of an nuger, and the reciprocating parts are balanced; while
the engine—despite the very indifforent workmanship—runs
at high speed with little vibration,

TUE IMARRIE BTEAM FUMP

is quite now, and has o positive action, The main piston, on
arriving near the end of its stroke,raises a poppet which ad-
mits steam to the valve piston and at the same time closes
its communication with the oxhaust. This throws the
steam valve, which admits steam, to the other side of the
main piston, causing it to make the return stroke. The in-
stant the plston moves from under the poppet it drops to s
weat, cloging the stoam and openiog tho oxhaust on that
gido of the valve piston, which, togother with the steam
valve, remaing ot rest until the other poppet is raised to ad.
mit steam to the opposite side. There are no outside con-
necting valves, ote., and the water end Isof the double not-
ing plunger pump pattern,

AN INGENIOUS MECHANIOAL MOVEMENT
will be found embodied In the Vanhorn & Cranston paper-
outting muchioo in the main hall, The arm whioh draws
down the glamp to hold the papor, prior to the knite rising
from beneath, {4 pivoted to n long hand lever, near the lower
end butabove the fulerum, Hence, when the lever is pulled

It is one of those devices which even the practised oye can

down, the clamp Is carried downward untll its further mo-.

tion is prevented by the paper under it. The lever then
changes to one of the first order, having its fulcrom on the
clamp rod pivot, while the former fulerum now is the ply-
oting point of the lever end to the earriage which supports
the knife. Consequently, further forcing down of the lever
1ifts the earrisge with great force, and the knife is caused to
cut the paper, The device Is very slmple, and 8o con-
structed that the greatest power s applied just where it is
needed.,

As & whole, the falr is Interesting, and visitors to the
Centennial, sojourning in this city, will do well to visit It
It is especially rich in household articles, and in Dew
designs in furniture, ete. The machinery department is not
so well filled as usual ; bat there are many novelties which
will repay careful examination, The attendance Is con
stantly large ; and on Satarday and Wednesdsy nights
which seem to be especially favored, the building is gene
rally erowded.

B———

Opening of the New York Aquariam.

The New York Aquarium, located on the corner of 35th
street and Broadway, this city, was recently opened to the
public. The tanks contain & large number of fish, includ
ing a white whale from Labrador, several shark, a huge
sting ray, and terrapin, besides an interesting collection of
zolphytes. A laboratory for naturalists, with the necessary
appliances for investigation,is provided ; and in the piscicul-
tural apparatus, the process of hatching and rearing sal-
mon may be witnessed. On the opening night, President R.
B. Roosevelt, of the New York Fish Commission, made an
address on the objects of pisciculture,

A Disastrous Boller Explosion,

A terrible boiler explosion recently occurred at Zug & Co.’s
mills at Pittsburgh, Pa. The bollers in the nail mill blew
up, demolishing that building and half the adjacent rolling
mill, Some twenty men were killed and as many wounded.
No cause is as yot assigned for the casualty. The bollers
were in charge of & careful engineer, and it isstated that
they were inspected some five weeks ago and were then in
good condition.
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NEW BOOKS AND PUBLICATIONS,

Tur AMERICAN LinpAny JOURNAL, Edited by Melvil Dewey, 13
Tremont Place, Boston, Mass. New York city: F. Leypoldt,
37 Park Row.

As Its Dame Indicates, this Journal Is devoted to the Interchange of
thought and experience among Lidbrarians, sod with this alm It enters s Seld
hitherto wholly unoecupled. We bave & great wany large and excellest
Ibraries ia this country ; and there s a constant increase golng on both In
the numbers of theso repositaries of learning as well as in thelr contents,
To render the vast mass of Information thus seenmulated accessible 1o the
reading publie, to keep his own particular charge up to the latest dates In
constantly adding new works, and, perbaps above all, to constitute {n him.
welf a living fndex of what the book maXers have done, 18 bot 2 rough state-
ment of the lbrarlan*sduty; and that these ends can be sccomplished bette
by the union of Hbrarians, which the present Journal sesks to bring about,
than by individuals, it is hardly necessary to suggest. The first namber of
the perfodical, which s issued monthly, contains a number of Interesting
communications and papers, among which we note some seosidble practics
hints to starters of libraries, and a good many ideas for the care, lndexing,
ete., of books. There fs, beside, a useful record of new publications, not
merely Io this country, but throughout the world. The journal is elegantly
printed, the margins are luxuriously wide, and the present number has an
{llustration of the new Ridgway library bullding (n Philadelphia. The sub-
scription price s £5.00 per year, or 50 cents per number.,

Tae COMPLETE AMERICAN TrarrER. By William H. Gibson,
Ilustrated by the Author. Price $L75. New York city: James
Miller.

Wo are foclioed to think that the author's clalm that ** this is the most
comprehensive work on the subject ever published'* Is a falr ane, judgiog
from the almost endloss variety of traps and other tevices o effectihe
capture of animals and birds which he {llustrates and descrides. He even
tolls us how to trap the hippopotamus, the llon, and the tiger: and from
these great heasts ho desconds through the scale untll he reaches a dalntily
delicate way of catehing humming birds by a fow drops of birdlime on the
leaves of a lly, Trap making—or, to speak generally, the pitting of human
reason against brute Instinet and cunniag—requires a special Xind of inge-
nuity, which not many possess; and In gathering together all tho curfous
devices described {n his volume, the suthor has done excellent service In
helplug very many people to Ideas which doubtless would never occar to
them. The book contalns 143 engravipgs—mualnly representative of the
apparatus explalned—and (s written clearly and well, 1t will be usefal not
merely to hunters and trappers, but will also serve to exhibit to (nventors
what has already boen accomplished in this partioalar line,

Recent Dmerican and Loreign atents.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED METHOD OF CONVENRTING MOTION,

Hiram L. Joslin, Mankato, Minn,, assignor to himself and Honry
K. Lee, same place.~This conslsts of a reolprocating head work.
{ng backward and forward among bolts, and baving clutches or
pawls contrived to take hold of one sido of the belt golog one
way, and the other side golng the othor way, 80 as to apply the
power continuously in one direction,

IMPROVED BRICK MACHINE,

Ferdinand Michel, Dullas, Texas.—The table to recoive the tom.
pored clay I8 uttached to the wop of the frame from which it s fed
fnto the molds, Followers onter tho molds from below, and serve
a8 bottoms to tho mold when belog flled, A welghted blook with.
druws the followers when the pressure |5 removed. By operatiog
u lovor, the followors way be forced up to pross the briok, und
ridso them out of the wold ufter bolog prossed. Thore aro other
{ngonious improvements (o the mechanioal construction,

FEEDING AFPARATUS FOR OARD-PRINTING PRESSES,

William M. Clark, Philadelphia, Pa.—~As tho card passes down
beneath a sholf, (ts ends pass beneath the Ganges of guide bars,
projecting downward along the platen to gulde the cand to the
place whero ft Is to be printed. As the card renches (he place
whore It s to be printed, {t 18 stopped by Inwardly projocting
ourved points, which recolve its lower edge. As the platen s
drawn baok, theso curvod poluts ratso tho card slightly s its lowoer
edgo slips from them, 80 a8 to relonso It should 1t stiok to the
platen, and allow it to drop from the pross. Tho acms which carey
tho points slide upon gripers 50 that thoy mway bo adjusted as the

width of the card may requlre,
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ED APPARATUS FOR REMOVING COKE FROM RETORTS,
Joel F. Rice, Loulsiana, Mo.—This consists of a sliding scoop
oed on a swiveled that is carriod by a truck, the scoop
being foreed into the retort under the coke by a winch, and with-

IMPROVED WINDMILL,

EBdward Williams, Potosl, Wis.—This consists of a solld wheel of
sheot motal, the vanes of which are of conoave form In cros seo-
tion. There is a secondary set of curved x:ooumoofuw
rims to increase the capacity of the wheol. powor I8 trans
mitted to the pump rod by a pair of cocentric wheols and a lever,
giving Increased leverage on the upstroke, with quicker motion
on the o, and enabling the wheol to 1ift from a groater
depth. The tall vane {s double, and diverges cach way, so that the
wind has greater power to hold it steady. The connecting rod
works upward from the crank to a lovel, having the pump rod
connected to it in such manner that the pump rod has but lttle
vibration 1o the hollow axis of the turntable, and thus does not
require so much space as whon the crank works over hollow axes.
The maln stom i« set {n the adjustable stop, for plumbing the turn-
table readily when the towor settles.

IMPROVED TOOL HOLDER.

Christian C. Bergh, St. Paul, Minn.—This consists of a vibmting
holder for holding engraving and other tools in applying thom to
the ofl or grinding stone, so as to insure tho proper anglo of the
Dbevel, and thus make the points true. The sald bolder Is an exten-
slon rod fixed on & vertical pin at one end, and having at the other
end & chuck In which the tool to be sharpened 15 fastoned. The
ofistone Is placed at such Inclination that the bevel of the tool
bears fair on the face of the stove.

IMPROVED RAILWAY SIGNAL,

John H. Williams, Alblon, N. Y.—This consists of an arrange-
ment of levers and connecting rods, which are combined with a
danger signal or flag in such a manner that the same is displayed
by the action of & passing traln upon levers and rods.

IMPROVED SAXD POMP,

Willlam H. Birge; Frankiin, Pa.—This consists of an Inner and
outer tube, forming together the Jower ond of a sand pump,
arranged to slide one within the other. The inner tube s provided
with a rotating valve having a segment of teeth on its outer end,
which engages with a rack formed on the edge of aslot in the
outer tube. A spring assists the parts to regain thelr nominal
position. The object of the invention is to provide a valve which
shall have a positive motion, not depending upon the action of the
water or sand to open or close it.

IMPROVED PAPER PULP SEFARATOR.

Josoph 8. Smart, Troy, N. Y.—The objoot is to utilize the coarse
and heavy stock that is collected at the bottom of the settling vats
in the manufscture of paper, s0 as to draw the same off to regrind,
and conduct it back to the vat for use. To this end, a settling vat
is provided with revolving bottom arms, that convey the heavy
particles of pulp to an outlet, and, by a connecting pipe, to a
grinding engine, that forces the ground particles through a goose-
neck pipe back into the vat.

IMPROVED CONDENSER FOR STEAM ENGINES

Robert Hardesty, Shepherdsville, Ky.—This invention com prises
a condensing cylinder surrounded by an iron oasing, with a space
between condenser and casing, At the top, the casing extends
above the condenser far enough to form an air chest. The con-
densing water is forced in between the casing and condensing
cylinder at the bottom by a pump, ascends to the air chest, and
enters therein in a shower. By suitable pipes, a portion of the
steam is conducted past the condenser into the beater. The gene-
ral construction is such that, when the engine stops, all the water
above the condensing cylinder will soon pass through it, thus cut-
ting off the supply of water to the valves. When the engine starts,
the water will rise in the air chest until thé air becomes sufficiently
compressod to force the water through as fast as the pump sup-
plies it. This will again supply the valves with water. This inven-
tion is claimed to suit both the high pressure and low pressure en-
gine. If there s any exhausted steam above the pressure of the
atmosphere, it will exhaust part of it into the air and condense the
remainder. If the steam Is below the pressure of the atmosphere,
it will exhaust it by condensation.

IMPROVED BLOW.OFF COCK FOR STEAM BOILERS,

Samuel Myers, Pittsburgh, Pa.—The valve for controlling the
discharge of water is made to fit loosely ip its case or socket, so as
to permit the passage of & small quantity of water around the
valve and over the seat while the valve is closing, for the purpose
of washing off from its seat any scale or other solid matter that
may bave lodged thereon. The valve is, however, designed to fit
sufficiently tight in its casing to prevent scale, etc., passing along
with the water, which thus washes the seat, at the Instant of
closing.

IMPROVED MIDDLINGS SEPARATOR.

Edward T. Archibald, Dundas, Minn, ~This Invention consists in
troughs arranged in one or more series above the reciprocating
bolt, and in inclined gather boards arranged above the troughs
and on each side of holes In the dome of the bolt, that lead Into the
fan chamber to guide the alr and dust.

IMPFROVED FLOUR BOLT.

Willlam H. Woolard, Windsor, I1.—This consists in providing a
stationary suxiliary head, carrying a packing of sheep's pelt hav-
ing the wool on, which Is foroed against the rotating head of the
bolt reel by means of springs, and retained in place by leather
steaps.  The object is to prevent the accumulation of dust on the
bolt bead, and to prevent the escape of specks and flour dust from
from the bolt, and also to do away with the device used in flour
bolt chests common'y known asspeck boxes.

NEW AGRICULTURAL INVENTIONS,

IMPFROVED CULTIVATOR.

Edward Nauman, Bridgeport, O.—In this cultivawor, by moving
one of the side standards forward and the central standard back,
the machine is adjusted as a side wipe, Iy moviog the center
standard forward and attaching a lurger shovel to it, and moving
the side standaeds back, and attachiog half shovels to thom, the
machine becomes & potato plow. By detaching the center stan-
dard and moving one of the side standards forward, the machine
becomes & double shovel. By detaching the side standards, the
machine becomes a single shovel ; and by detaching the center
standard, and sttaching half shovels to the side standards, the ma-
chine becomes a corn coverer. The farmer Is thus provided with
& number of useful implements arranged In compact form.

IMPFROVED CULTIVATOR,

Homaon C. Briggs, West Auburn, Me.—Novel devices are provi-
ded whereby the ends of the beams may be moved wider apart or
closer together, as may bo desired. The pointas of draft attach-
ment may also be ralsod and lowersd as olrocumstances may re-
quire. The depth to which the plows enter the ground may be
regulatod and the machine may be easlly guided around short

Scientific Qmerican,

IMPROVED RIDOE-FORMING MACIHINE,

Androw D, Martin, Abbeville, La.~This inventon is a machine
for forming ridgos for planting swoot potatoes ; and it conxists in
the combination of two plows and two rollers Inclined with each
other, 50 As to throw the soll toward each other to form a ridge.
The upper ends of the two rollers Incline toward eaoh other ; and
ns 2000 ax the dirt has boon hoaped by the plows, the rollors pross
It togother to form a stoop ridge. Tho plows may also bo usod
without the rollers, for ordinary ridges, such as for cotton, corn,
or eane,

IMPROVED CULTIVATOR.

Edwin W, Joy, lowa City, Tows, assignor to himself, Marous F.
Dunlap, and Samuoel J. Faust, of same place.—This relates to oul-
tivators In which short Indopendent axles aro hinged to a yoke
connoecting tho two axles, to allow horizontal osclllation of whools
relatively to thoe boams, and which aro used without a tongue; and
it consists of the applioation of another yoke Io & manner to regu-
Inte the osolllation of the wheels and prevent them from cramping
too much and binding against the beams.

IMI'ROVED CORN PLANTER,

Burton Hakes and Ellis Hakes, Marongo, Town.—The general
construction Is such as to drop the seod automatioally and at uni-
form distances as the machine Isdrawn forward to enable (he hills
to be planted in accurate check row, and to throw the dropping
mechanism out of gear when the opening runners are mised from
the ground,

IMPROVED STALK PULLER

Robert D. Brown, Austin, Tex.—This consists of Jaws which grasp
thoe stalks, and which are nctuated by hand levers to lift tho latter
from the ground. The whole s mounted on a suitable carriage.
The device was described and (llustrated on page 358, volume
XXXxiv.

IMPROVED WHEEL CULTIVATOR,

Thomas R, Wallls, Egg's Point, Miss. —This consists of a novel
contrivance of frames for coupling the body frame of a wheel cul-
tivator to the short independent axles employed in machines for
cultivating high plants,. The frames are composed of elliptic
plates and connecting bolts, the plates being fitted at the middle
on the axles, so that thoy can be readily taken off and shifted
higher or lower, for which a number of holes are made In the
plates for the axle.

IMFROVED BEE WIVE.

Noah D, Hayden, Dallas, Tex., assignor to himself and Amasa O.
Clapp, of same place.~The brood chamber has its top and front
open; and the back is securely attached to the back of the hive,so
that, by swinging one side of the hive open,the brood chamber may
be swung out, giving convenient access to fts open side. The In-
ner side of the brood chamber is made detachable, so that it may
be removed to give convenlent sccess to the said brood chamber,
and enable the comb frames to be casily separated and removed.

IMPROVED SEED PLANTER.

John H. Lee, Livingston, Ala.—This invention relates to an Im-
proved coostruction of a seed planter, designed to plant corn,
poas, beans, rice, turnip seed, and cotton seed, either in hills or
rows, asmay bedesired. Thoe invention consists in the particular
construction and armogement of parts, in which an ordinary plow
Is fitted up with detachable seeding devices, and is adapted to in-
dependent use as a plow or a combined use as a seed planter, thus
forming an efficient and economical implement for farmers who
are possessed only of a single horse.

IMPROVED DRAIN FENCE.

Dr. Willlam A. J. Pollock, Kinston, N. C.—The object of the in-
vention is to provide a means for preventing live stock from cross-
ing over from one field to another, in which there may be growing
crops, when such fields are bounded by canals, creeks, or large
ditches. The invention consists in a very strong, peculiarly con-
structed frame work, which i designed to be placed in the canal
of the dividing lines of the fields, whether such division line be a
fence or asecond ditch at right angles to the canal.

NEW MISCELLANEOUS INVENTIONS.
IMPROVED FLUME.

Samuel C. Dike and Sidney M. Brawn, You Bet, Cal.—This Inven-
tion relates to that class of flumes or chutes which are used for
conveying lumber, wood, otc.; and it consists of a sheet metal
trough, made up of semi-cylindrical sections, supported on trestie-
work or other suitable support, and provided at its upper end with
# grating for separating the wood, lumber, ete., from the water.

IMPROVED HARNESS LOOP.

Duncan McMillan, Dodge Center, Minn—This consists of a
double metal loop fastener, adapted to fasten two loops In hame,
breast, holdback, breeching, and other strups to rings and buckles,
without sewing the strap loops, as they are commonly done.
IMPROVED BALANCE LINE FOR MAST HOOPS.

William E. Leighton, West Pembroke, Me.—This invention is in-
tended to make the hoops run up easily with the sall, and consists
in the lacing together of the hoops by lines equidistant to the sail
rope, and attaching the lines by sheaves running along the mast
to the jaw of the gafl,

IMPROVED GAS BURNER.

Charles Royle, New York city.~This burner 8 so constructed
that It may be sdjusted to regulate the fow of the gus, and conse-
quently the light from the outside, without its belng necessary to
remove any part of the burner for this purpose. The Invention
consists In & cap spun in to it upon the neck and top of the base,
having holes formed in Its upper part corresponding In number
and position with the holes through the said base, and baving its
Jower part spun outwand to receive tho coverand the ring plate,
and to serve as a handle for adjusting It.

IMPFROVED WATCH BALANCE.

August ¥. Curpen, Plymouth, O.—~This Inveation consists of a
mode of connecting the balance wheel to the stafl, so that In case
the watch falls the wheo!l will move on the staff by the shock, and
be stopped by the plates of the watch, If the watch falls fiat on its
side, or by other plates provided for the purpose in oase the watoh
falls on the edge. This protects the Jewels from breaking, and
saves eonsiderable expense for repains, i

IMPROVED FLUG TOBACCO.

George H, Lyford, Brooklyn, N, Y.—The object of this invention
Is to furnish plugs of tobacoo so formed that the brand, teade
mark, name of manufacturer, ote, or other desired Information
may be readily applied to them. Tags of wood are imbedded in
the body of the plug beneath the wrapper, the sald wrapper being
out away over the middle part of sald wrapper.

IMPROVED HOLDBACK FOR THILLS

George Sell, East Randolph, N. Y.~ A short tube s slipped upon
ench of the thills from Its forward end.  Another short tubo fits
loosaly upon the first tube, 80 as to bo oaslly dipped onand off the
end of the thill.  The rear end of the second tube rests against a

turns In crooked rows.

flange of the first tube, and to sald second tube is attached & keop-
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er, for seouring the holdbaok strap to (L, With this construotion,
should the drawing device become detached, the outer tubes will
readily siip off the forward ends of the thills, and the horse will be
ontirely disengaged from the vehicle,

IMPROYVED OFEN SIDE THILL.

Conrad H. Matthioessen, Odell, T1IL—The objoct of this Invention
18 to improve the construction of the open side thill for which let.
tors were wssued to the same inventor November 80, 1875, to pre-
vent the harness being drawn to one side by the springing of the
thill, and to enable the holdback straps to be more enslly conneo-
ted with the thill. To this end the thill lsnow made hook-shaped
In front, and in the rear has a bifurcation reinforced with an
Intermediate brace, all in one plece.

IMPROVED ATOMIZER.

Frank E, Stanley, Auburn, Mo.~This relates to suoh lmprove-
moents in atomizers that they may be employed for finishing pho-
tographs In water colors, India Ink, and erayon, and also for all
kinds of shading in which color can be used In a liquid state, The
Invention consists In Inserting an sdjustable wire with pointed
ond into the lquld tube, to regulate the amount of lqguid issued,
A cap or hood with detachable nozzles, having varying oriflices,
admits the confining of the spray to & cortain surface.

IMIROVED WATCH CASE SPFRING,

Numa J. Felix, Now York city.~The object is to provide for an
improved spring, that may be fitted with but little trouble into
any cose, o as to facllitate the repairing of broken springs by any
watchmaker in a short time. The Invention consists of a bearing
or bridge plece, with downward bent end posts that boar In per-
forations the steel spring, the posts being readily reocessed to fit
any caso,

IMPFROVED SPARK ARRESTER FOR STOVE PFIPES

Horace W, King, Richmond, Mo.—Holes through the pipe, above
the water level, in a boller attachment which surrounds ita lower
sootion, allow the steam to escape from the boller Into the pipe
and extinguish the sparks. An air Jacket surrounds the pipe above
the boller, with holes In the bottom to allow the airto enter. Ves-
scls extend down Into the boiler from the head, for holding the
modicating or other substance to be discharged Into the alr by the
heat of the boller. Holes in the top of the boller are provided for
the escape of the yapor of the water, and receive ball covers when
they are to be closed.

IMPROVED CORDER FOR SEWING MACHINES

John J. Donahoe, Now Orleans, La.—A trumpet-mouthed tubu.
lar guide is constructed in two parts, and joined together for
keeping the tube closed. A double spring gage guides the cloth
both above and below the holding plate of the tube, and there s a
contrivance of the attaching plate for regulating the hight of the
cord guide. All are arranged with special reference to fastening
a cord wrapped in a strip of cloth between two pleces of cloth, by
sewing the edges of the cord-inclosing strip and the edges of the
cloth together at the same time,

IMPROVED TAX AND INTEREST CALCULATOR.

Niels Larsen, West Point, Noeb.—The luvention consists in the
combination of three concentric cylinders, which are movable in-
dependent of each other, and the two outer ones provided with
openings, allowing portions of each eylinder to be seen. The cyl-
inders bear numbers or figures, the inner cylinder representing
hundreds, the middle one tens, and the outerone units, By prop-
erly moving the cylinders the tax or interest upon a given sum or
amount will be exhibited through a stationary shield.
APPARATUS FOR THE GENERATION AND HYDRATION OF

SULPHUROUS ACID GAS.

Willlam Maynard, New York city.~This invention relates toap-
paratus for generating and hydmting sulphurous acld gas, and it
consists mainly in the following features: First, constructing the
pan for burning the sulphur with a conical bottom, whereby a
large amountof heat is conserved and the sulphur burnt without
subliming, as s the case in ordinary furnaces; secondly, in the
peculiar construction of the furnace door, designed to socure case
of manipulation, safety, and other incidental advantages; and
thirdly, in the arrapgement of a water tank upon the top of the
condenser, which both operates as a reservoir for the water fod to
the condenser, and is a receiver for the wasto gas and azotized air.

IMPROVED RIDING SADDLE.

John T. Gathright and James C. Watson.—The object of the in-
vention is to form a more perfect seat for the rider without adding
either welght or expense to the saddle, by making the cantle of the
tree and the thigh puffs on the skirts form a continuous concave or
hollow seat extending well down on the leg of the rider,

IMPROVED IRONING APPARATUS,

Henry J. Nott, St, Mary’s, Toxas.—This machine embodies nine
novel contrivances, which cover nearly the entire mechanica.
construction. The iron Is attached to n carriage above the table,
and 18 supported in rails so that {t may be drawn forwand and back
by cords communicating with a cmnk. The table Is pressed up
against the iron by levers. Dovices for fluting and other opers-
tions are provided.

IMI'ROVED POLDING TABLE.

James M. Kimball, Woodstook, TI.—This consists of an under
frame pivoted to one of the middle boards, 50 as to swing around
in line with it for folding, and croswise of It for setting up the
table, tn which latter position it stands on two legs which support
one end, and locks with the legs of the other end, %0 as to hold the
table upright. There is & welghted hook for hooking the two seo-
tions of the table togothoer,

IMPROVED KNOB ATTACIHMENT.

Willlam H. Gonno, Chatham. Ontario, Canada.—This Invention
consists of a spindle that conneots tho knobs and shanks, and binds
the same tightly by a head at one ond and screw nut, turning into
the shank, and on the spindle at the opposite end. The roses are
mﬁmmmmummonwunwmwmm
This admits the roady adjustmont of the knobs to any thickness of
door,

el O el ——
NEW WOODWORKING AND MOUSE AND CARRIAGE

IMPROVED VEHICLE SPRING,

Willlam Hunt, Oskalooss, Iowa,—~Ta the upper part of the for-
ward spring s bolted u clroular blook, whioh fits (htos rocess in
whoel, which is bolted to the middle part of the spring bar. The
apper part of the forward spring and (ta disk mumqﬁa’nm
bar, and the fanged block by a bolt, which passes through ¢

the rear axie, holds the springs

tion, when the vehiclo Is loaded 80 as to compross the sprin
bring the brace into horizontal position, the parts of the
will be nearly vertical, und thus In the most favomble
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~ Bugluess and Pergoual,

The Charge for Insertion under thia head & One Dol-
uumm»&m If the Notice ex-
'“. Four Lines, Dollar and a Half per Line

rioull Tmplements and Industrial Maohin-
for :mmm-m Une. WL Allon & Go,, N Y,

0--Ono Corliam Engine, In good ord
oylinder 20 In. diam,, 4 to. nwk:.' Apply o 2-\1:'2
Ludwig, 70 Fllbert Stroat, Phlladoiphia, Pa,

Nicely deillod Indox Pull B o, dinmg, 8 In,
face. Latho Gear Cuttiog sod Work Holder Attaoh-
ments very cieap, to close out & lot, W, I, Mopkine,
Lawrence, Ms.

Manufacturers of or Doalors in Tray and Dowl
Turniog Machluery, plesso send Descriptive Utreulsr
and Prico List to €. 1. LoMor, Klmore Staton, Klmore
County, Ala.

For Sule—State Rights of Patent Satoty Horso
Hopplow s sells on slght.  Addross, for torms, oto., J. ¥,
Riosgrat, oaro of Box 17, Now York olty,

HUPs Champlon Clothes Dryer his
Flest Promium S’hnm .muﬁ. Anu'::l.(nﬂ
and roofs, Great lnducements to agents, Champlon
Dryer Company, 515 Maln Street, Worcostor, Muss.

Boller Punob Lathes, 0 ft. Planer. Brooks &
Winebrenor, 31 North 34 86, Pulladelphia, Pa.

700 Lpt'd Ohromos, oheap. Dox 20, Plttab'y, Pa,

T, H. Norrls & Co., Steam Guugos and Silk Spool
Moasuring Machinos, !!lunon. Noew Jersey. &2

Firo Hoso, Rubber Lined Linen and Cotton,finest

QUALity. Eurcka Fire llose Co., 10 Barclay 8t Now York,

Tool Chests Qllod with tho very best tools aro
furnistiod by Jamoes T, P'ratt & Co,, 53 Fulton $1., Now
York. Clroalars sent.

Papor Pulley Cover to provent Bolts from slip-
plag—FPatent for Sale, Addross J. de Vries, 11 Woos.
tor 8t., New York,

Split-Pulloys and Split-Collars of samo v5::100.
strength and appoarance ax Whole-Fulloys and Whole.
Collars, Yocom & Son, Drinker 8t., below W7 North
Second St,, Philadeiphie, s,

At a Bargain=Centonninl Exhibition Shafting.
Four lues of 335 and 4 1o, complote, 65 f1., 108 f1,, 120
7, and 10t A, B, Cook & Co., Erle, Pa.,,or D, 4, 72,
Machinery Hall,

Hyatt & Co.’s Varnishes and Japans, as to price,
color, purity, and durabllity, are cheaper by comparison
than any others extant, 36 Grandst, N. Y. Factory,New-
ark, N. J. Send for clreular and descriptive price list,

For 1, 16 & I8 In. Swing Engine Lathos,
address Star Tool Co,, Providence, B, 1.

The Sclentific Amorioan Supplement—Any do-
sirod back sumber can be had for 10 cents, at this otiee,
Or aliost any news store.

Hand Fire Engines, Lift and Force Pumps for
fire and all other purposes. Address Rumsey & Co.,
Senoca Falls, N. Y., U. 8. A,

More than Ten Thousand Crank Shafts mado by
Chestor Steal Castings Co,, now running; 8 year' con-
slaul use prove thom strongor aud more durable thao
wrought lron, Soe advertisoment, page 385,

See Doult's Paneling, Moulding, and Dovetalll
Machine at Centennlal, B, 855, Send for pamphlet an
satple of work. B. C. Mach'y Co.. Battle Creek, Mich,

To stop leaks o boller tubes, use Quinn's Pat-
ont Ferruies, Addross 5, M, Co ,50. Newmarkoet,N.H.

Water, Gus, and Steam Pipe, Wrought Iron.
Send for prices. Balley, Farrell & Co., Plusburgh, Pa.

For Solid Wrought-iron Beams, eto., sce adver-
Uscmont. Address Union Lron Mills Pltasoourgh, Pa.
for lthograph, &c.

Shaw's acourate and U, 8. Standard Moroury
Gauges, Steam, Vaguum, Hydraulle, sud Test Gauges,
&0, 95 Ridge Avenuo, Pulladelphis, Pa.

Solld Emery Vulcanito Wheels—The Solid Orig-
nal Emery Wheel—other kinds tmitations and tuferior.
Caution, —Our name Is stamped (o full on all our best
Standard Belting, Packing, and Hose. Buy that only.
The bost 1s the cheapest. New York Belting and Pack-
ing Uompany, ¥ and 88 Park Row, New York.

Models for Inventors. H. B, Morrs, [thaca,N. Y,

M. Shaw, Manufacturer of Insulated Wire for
galvunic and telegraph purposes, &o., 259 W.27th 8t N. Y,

¥, C. Beach & Co., muakors of the Tom Thumb
Telegraph sud other electrical wachines, have romoved
10 5% Water Stroet, New York,

Pat'd Graining Stencils—J. J. Callow,Clevel'd, O.

Lathe Dogs, Expanding Mundrels, Steel Clamps,
&o., for Machinists, Manufactured by C. W. LeCount,
Bo, Norwalk, Ut, Send for reduced Frice List,

Driving Belts mudo to order, to accomplish work
roquired, Send full particulars for prices to O, W. Arny,
144 North Third 8¢, Pulladelphis, Pa.

“Desd Stroke' Powoer Hummoers—rocontly groat-
1y lwproved, Increasing cost over 10 per cent. Fricos ro-
duced over 20 per cent, Hull & Belden Co., Danbury,Ct,

Power & Foot Presses & all Fruit-can Tools. For-
racute Wks., Bridgoton, N.J. & C. 27, Mchy. Hall,Cent'l,

Steel Castings, from one Ib, to five thousand Ibs.
Invaluable for strongth and durability. Ctreulars free.
Fittaburgh Stee) Casting Co., Plttaburgh, Ps,

For best Presses, Dies, and Fruit Can Tools, Bliss
& Willlams, cor, of Plymouth and Jay, Brooklyn, N, ¥,

Hotchkiss & Ball, Moriden, Conn., Foundrymon
and workers of sheot motal, Fino Gray Lron Cestings
to order. Job work solieited,

For SoLd Emery Wheels and Machinery, send to
tae Unlon Stone Co,, Boston, Mass,, for clroular.

Hydraulic Pressos and Jacks, new and pecond
pand. Lathes and Maculnery for Follshing and Duiing
wmetals. E. Lyon, 4W Grand Btreet, New York,

Digmond Tools—J. Dickinson, 64 Nussau 8t., N. Y,

Shingle, Heading and Stave Machine, Boe nd-
vortisement of Trovor & Co., Lockport, N. ¥,

G, . T, will find o n-vll". for Wlll"l’pr-m{
gluo on p. 43, vol. #2.—A. O, G. should use Indlnn
fnk for architecturnl drawlngs. O, A. W. ean
French polish peschwood. Beo p, 11, vol, 62, To
moend @ rubber bund, put o plece in with tho oo«
mont described on p. 209, vol, 80.—F. 8, will Dod
directions for making baking powdor on p. 129,
vol. 8L—F. E. H, will find direotions for transfor-
ring eograviongs to ¥lass on p. 208, vol, 8L-G. K,
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should consult o dentist, — W, T, B, will find direo-
Hons for making bard sonp on pp. 381, 879, vol. 91,
=W, 0. G, will ind Mrootions for oleaning sholls
ou p. 182, vol, 97,8, N, C, will ind direotions for
browning gun barrols on p. 11, vol. 82.-C, P, can
blue steel work by the prooess described on p.
120, vol, 31.—W, M. will find directions for silvor-
Ing mirrors on p, 27, vol. 81,—-W. P, will find Qi-
rootions for making a woather glass on p, 75, vol,
WP, K, D, will ind thut the pretended plated
dlumond Is an tmposition.—F, H, M. will find dir-
votlons for softening tron for slectro-magnots on
P80, vol, 81—H, 8. 1L will find direotions for
making Babbitt motal on p. 864, vol. 20.-C, A. H.
will find a recipe for a hair restover on p. 353, vol.
LD, A. 1. will find complete instruction (o the
art of mechanioal drawing In the BoiexTivic
AMERICAN Buprrnemext.~ E. R. G's plan for
striking the curve of a segmont of circle, the
chord and sititude belng given, is very old.—
B8, WL LG, B OB, and othors who ask us
1o rocommend books on industrial and sclentifio
subjects, should address tho booksellers who ad«
vortise (n our columns, all of whom uro trustwor-
thy tirms, for catalogues.

(1) A, W, pays: 1. | have anachromatic ob-
Joot glass of 0 inches foous and 14§ inches apor-
ture. [ wish to know what eyepicce to use. A.
You van use the one described on p. 315, vol. ¥,
or the one desoribed on p. 203, vol, 85. 2. What
ndvantage hus un eyeplece with four glusses over
one with only threo? A. An eyeplece with four
glnsses can be botter corrected.

(2) A. G, C,asks: 1. What power is neces.
sary to drive two clroular saws (1 oross out and 1
rip) of 12 Inches In diamoter, In 2 inch pinelumps?
A. About 4 or 5 horse power. 2. What size of
boller would be nocessary to furnish steam for an
ongine 8x0 Inches, runoing ut 250 revolutions per
minute, cutting off at about ¥4 stroke. A. One
with about 76 foot, superficial measure,of heating
surfuce.—J, B, B, of Pa.

(8) A. E.R. says: What would be the dimen-
slons of an alr pump to work from an ecoentrio
to givo 80 1bs. pressure to the square inch in the
shortest time ? A, If you have plenty of power
to drive the pump, you can get 80 Ibs. pressure
with a large pump 88 quickly as with a small one,
{f thenotion is direct. And in proportioning the
size, you need only look to the total pressuro
which you wish to exert,

(4) E. D. G. asks: 1. If a balloon has,
when filled with gas, a lifting capacity of 100 Ibs.,
would it not havedouble that lifting capacity if
twice the volume of gas could be compressed
within its sphero? A, It would have less. 2. A
balloon will ascend until it reaches equilibrium,
or, in other words, until it reaches an elevation
at which the gns and ntmosphere are of the same
wolght. 1f by n sufo process the gas could be
heated, would not the balloon attain a greater
elevation ? A. Yes, if the balloon could expand*

(5) O.J. B. says: Please give me a method
of producing the logarithmic spiral, and also
state its use in mechanics. A. Draw a circle, di-
vide its circumference into any number of equal
parts, and draw radil from these points to the
center of the circle. Then divide one of the ra-
dii into the same number of parts. increasing the
length of the successive divisions, from the cen-
ter, in geometrical progression. Trunsfer the
points so determined to the successive radii, thus
determining points of the spiral.

(6) R. M. B. says: Can a ladle or suitable
vessel be made for melting 21bs. of fron in a
common blacksmith's forge? If so, of what and
how shall it be made? A There are small plum-
bago crucibles made for this purpose. Metal
Indles would not serve your purpose.

(7) J.N.W. asks: 1. Who firstapplied steam
power to the propulsion of boats, und is the in-
ventor of steam navigation? A. The Marquis de
Jouffroy, of France, used asteam engine in a ves-
scl some years before Fulton. 2. Who first ap-
plied steam power to a locomotive on an experi-
mental track, and Is entitied to the credit of the
Invention of rallroading? A. It is genorally sup-
posed that the first locomotive was bullt by Cug-
not, in France, in 1769. 8. Who made the first
ritled cannon? A.Ittled cannon were ficst brought
into use in 1857. Doubtless many had been In-
vented, and numerous experiments had been
made, before that time. We cannot, howover,
stato definitely who was the firstinventor, Possi-
bly some of our readers can answer the quostion.
4. Was not the Merrimae the first ironclad ves-
sel over used or Invented? A, Ironclads were
used by the French in the Russian war. In this
country Captain Eads constructed sovornl, which
wore in use before the Merrimae nppeared,

(8) H. 8.G, says: Suppose I sour aplece of
cloth with 1 1b, sulphurio acld to 40 gullons wuter
for tho spaee of 8 minutes : if I use 80 gullons of
water with 2 1bs, sulphuric acld, would the cloth
nbgorb nny more of the seld In the same time?
A. If we understand you, no.

() J. 1. P, sayas: I visited the Girard Col-
lege, Philndolphin, An attendant told mo that
tho spiral stone stops were almost self=supporting,
or brucoe themselves nbout the samo ns an aroh of
u bridge. I have spoken about them to u nums-
per of frionds; thoy suy that tho steps run (o the
wull about 8 foot, while the attendant said that
thoy rostod in the wall only about 2 or § inches?
Was he right? A, Tho steps are supportod os-
pentinlly on the principle of the arch. They have,
in nddition, n divect support upon the front edgoe
and on one end of each step; asingle step cannot
full without turning over backwards, but this is
provonted by the welght of the wall upon one
ond of 1t. A very lttle compressivo straln, thore-
fore, upon the aroh Jolnts, which ure at rvight
nogles to the under side or soMt, s sufclent to
hold it irmly, Beo Nioholson's * Now Direotor,’

odition of 1854, plate XIV, for a similar stairs.
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The stops are also doweled together with fron
dowels, which bind the whole together,

(10) B, F. T, ways: Aro prineiples estab
lishod which show the exaot or geometrio trisvo-
tion of any angle (exoept u right angle) to be lm-
possiblo? A, The construction oun be made for
any ungle, but the striotly geometelonl solution
Is said to be Impossible, bocwuse the construction
cannot be made by the ald of strulght Hoes und
clroular nres nlonoe,

(11) L. C. unky: How esn 1 pecare dry walls
In the b tof my h T The plastoriog
does not dry. A, It Is caused probably by the
plastering having been put upon the brick or
stone wall without the Intervention of furriog.
It Is usual and pecossary (n such ocasos Lo plastor
upon lathing nalled to wooden steips placed vertl
cully upon the face of the wall at every 12 Inch-
oo, This secures tho plastering, both from sny
dampness that may come out of the brick or
stone wall, and (by proventing the brick from ro-
ducing Ita tempornture) from tho condensation of
water out of the alr of the roowm upon Its surfaoce,
cither of which (s suffielent to destroy it. We
cannot suggest any romedy short of the replaster-
ing upon lath as here desoribed.

(12) C. F. 5. nsks: How large & poiler will
it require to run w8 Inch stroke boat engine?
How large i whoeol und how long o boat will be re-
quired ¥ How fust would the boat go? A, It s
impossible Lo answer this question definitely, us
you do not stato the dinmeter of eylinder, This
answer applios to several other quorios.

(13) H. & B. say: In our cooling room,
temperature s 42°; when the door s open, it will
rise to 50¢ and fall agnin. We complain of wet
walls, dripplog of celling, cold damp alr, and
melting of loe, How can we obtain n cold dry
air? A, Tho dampnoss arises from the provipita-
twon of water from tho alr In cooling, and there
may be somo loakage from the fce molting nbove.
A more free clroulation of afr would reduce the
dampness, but at the same time inerease the tem-
perature. The foe would keep better o a com=
pact body ; but wo must allow that the air cun be
cooled only by a sacrifice of the lee, A good cool-
Ing room s made under the mass of loo and with
an alr paasage nround the sides ; In this onso the
doors are not opposite one another, but open upon
the passago at different points. When the leo Is
used also forother purposes, 12 feot cube Isa good
sizo for the body of lee. In this case it will keep
for two yoars,

(14) W. T. says: The length of a pendu-
lum which vibrates once an bour is very nearly
the diameter of the earth. Does a similar rela-
tion exist on other planots? A. No.

(15) G. W. B. says: We wish to build »
house 30 x 34 feet, of 3§ stories, 26 feet high In all.
How shall we construct hollow walls soas 1o make
them damp-proof, and what thickness shall we
make the walls? A, Make the wall 14 incbes
thick, that is to say, the inside wall upon which
the door jolsts rest 8 Inches thick, the outside
wall 4 inches thick, and the vacant space between
them 2 inches wide. These two divisions of the
wall should be tied together with anchors made of
hoop fron or other light iron, or with cross ties of
the brick {tself, at about every 4 feet in hight of
the wall, and say 5 feet apart, set in rows and al-
ternating one above the other.

(16) W. E. S. asks: Can I construct a
borseshoe or U-shaped electro-magnet, by tem-
pering so that it will keep its magnetism after
the circuit has been broken for abouta half or a
minute, more or less, as desired ? A. If you make
your magnet so that it will retain magunetism for
half a minute after the circuit is broken, it
will retain the maguoetism permanently. There is
no halfway work about it. It either holds its
magoetism permanently, or gives it up immedi-
ately the circuit is broken.

(17) E_P. S. asks: How can [ make a cheap
telescope, which will show the rings of Saturn?
A. Take a plano-convex lens of 14 inches aper
ture andabout 5 feet focus: place the fiat side
against the end of a tube a little less than § feet
in length, into which slides another tube. To the
end of the small tube fasten the eyeplece, which
may be either a double convex or double con-
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onnvis filled with sawdust ; this s to make them
lighter for use than bosrding would be. 4. In &
spuce 0 feot square and 8§ feet high, how can
you have s cube of lce of 7 feet 7 Al This was
an error of the types ; you will find it corrected
in No. 41, p. I8, vol. 35.

(20) H. D. T says: A friend of mine, in at-
tompting toalight from s moving train, stumbled,
fell, and recolved some bruises about the face;
tho lattor hoaled up, but left dark spots cuused
by coul dust,  Ho was advised to blister, and did
»0, keoping the blisters open for & week. Al
this 44 not improve the appearsnoe perceptibly.
Cap anything further be done In thiscase? A.
Probably nothlug short of a surgical operstion
will remove the spots.

(21)J. O'B. asks: How can | keep oroide of
gold from being discolored? A, The so-called
orolde gold Is & varloty of brass. If kept well
Inequeroed, It will not discolor.

(22) O. R, nuks: If & plece of Babbitt metal,
welghing 25 or 80 1bs. and containing antimony, be
placed fo 0 well, would It hurt the water for
houso uso and drinking purposes? A. Under
certaln clroumstances, it would prove Injurious.

(28) F. W. W, asks: Why, when aleohol
and aquas smmonia are mixed in about equal parts,
does the Hquid turn a lght red? A, If the re-
wgents ure pure, this chunge does not occur,

(24) M. V. W. asks: How can I clear sirup
of sorghum und molasses?  A. The sicup Is nou-
tralized with s little lime water and fltered while
hot through bone black, which clarifies it per-
fectly.

25) W. C. B. asks: How can [ remove ver-
digris from apple butter? A. You cannot remove
it without Injury to the butter. :

(26) W. asks: How is bevzine, such s is
s0ld for cleaning clothes, propured ? AL It Is one
of tho direot products of the distillation of petro-
loum (specific gravity 60° to 70* B) It Is an in-
termodiate betwoen naphtha and ker

(27) 0. J. C.says: A c se of polsoning by
Paris green happened a few days ago, and there
is some controversy among the physicians as re-
gards the proper antidotes which should have
been applied. A.Give recently precipitated molst
ferric bydrate, best administered In the form of
u solution of perchloride of iron with maguesia.
Emetics should also be given, and the stomach
pump applied. Carbonate of soda s sometimes
made to replace the magnesia wholly or in part.
2. What is Parls green made of7 What are its
proportionate ingredients? A. Parls green
(Schweinfurt groen) s the aceto-arsenite of cop-

w:‘c’g:"";- 0,+3Cu0, As;0,. In 100 parts

oxide of copper=3129; arseni acid =565
acetic acid=1008. 3. In what respect does Paris
green differ from Scheele’s green ? A, Scheele's
green is the arsenite of copper, Cu0,As.0,.

(28) W. H. asks: At what speed ought Ito
run my water wheel, which s an overshot of 18
feet diameterand 5 feet face, economy of water
being the desired object? A. At betweenfSand 7
revolutions per minute.

(20) E. L. G.asks: 1. Can copper be nickel
plated? A. Yes. 2. How can [ plate & rim about
the size of a pall hoop? A. Use nickel salts and
insert the rim to be plated in the bath and pro-
ceed as in plating with other metals,

(30) J. B. asks: 1. Will elecrricity, passing
through amagnet, change its poles? A. It can
be made to do so. 2. Take 10 magnetic needles,
fasten each toa piece of small wire, say 2 feet
long, and these with the magnets attached to a
single wire 5 feet long: now will a strong current
of electricity, passing through this wire, change
the poles of all these magnets? A. No.

31) J. C. W, says: We have had a discus-
sion on the merits and demerits of upright and
borizontal engines and boilers. Is thoere much
difference as to the durability and eficiency of
either when the same care Is taken of them?
A. Not much, but it is a littie in favor of the hor-
fzontal engine. 2. What kind, upright or hori-
zontal, would you advise for six horse power? A.

b 1 one.

cave lens of about 1 inch foons. The double
convex lens gives the largest field,with the image
inverted ; the other shows the object ercet and
gives better definition,

(18) W. G. W. says: 1. A body weighs
moreat the poles than at the equator. Is any part
of the increase In welght due to Its belng nearer
the center of the earth? A, Yes. 2. I think that
o person starting nt the north pole, and going In
uny dircotion, must go south. Isthisso? A, If
it were u truo pole, ond his course wero Hmited
to the surface, wo think your proposition would
hold. '

(19) H, H. M. says: 1. 1 wish to ask some
questions a# to tho fce house described on p. 251,
vol. 3L “Frovide a good drain in your leehouse to
carry off the water.” If T bulld my loehouse on
level clay ground,will a dey well sutfios fordraln-
uge, and If 8o, how large and deop should It be?
A. Yes, If located outside of the bullding. Mako
1t 6 foot In dinmetor and 8 feet doop, confoal, with
base ut bottom, Provide an opening at top, voy-
ered with a stone, o that you can empty It when
necessary. 2, Y Put a high-pitoched roof over
the oeiling," Are the celling and roof to extond
over the extorior wall, and is the roof to Joln sald
wall 50 us o excludo the alr from the space be-
tween the Interlor und exterior walls? A, Yos;
the roof 15 to vover overy part of tho bullding,
und should projoot well over the caves. 4, “Muko
doors linod with oauves.” Do you moan that
canvas (8 to bo substituted for boards on {naldo
und outsido of doors, nnd why? A, The doors are
to be made as thiok as tho walls in whioh they are

placed by being padded out upon the inslde with

(32) H. A, P.asks: Are cast iron turnings
as good for a ground connection for a lghtning
rod as wrought orscrap fron ¥ A, Yes. You can-
not err by having too much surface exposed to
the wet ground; and the more lron turnlogs you
use, the better.

(33) E. M. asks: 1. What size and how
much of silk-covered wire do [ need to make an
electro-magunoet capable of lifting a welght of 1
oz.? The cores wre 4 inch In dlameter and 3%
inch long, A, Cover your core with No. %0 cot~
ton-coverad copper wire to the thickness of
M oof an Inoh, 2 What kind of a battory, and how
large, must (1t bo ¥ A Use two cells of Lockwood's
battery,

(84) E. 8, asks: Can you give me a formula
for reducing the arca of a pipe In feet to s i~
amoter in Inohes and declmals of Inohes: that is
to say, If thoaren of the pipe Is 0008 foot, then
what Is Its dinmoeter In Inches? A, Divide the
area {n squaro foot by (17854, oxtenot the square
root of thoe quotient, and multiply the result
by 12,

(85) ¢, askn: What pressure por squa
Inch will fest olass steel N‘;u stand, "; ln:gou.:
sido dinmeter, 3¢ Inol thick, making % luch o~
sido dlameter? A, The bursting strain per square
inch would be about two fifths of the tensile
strongth of the materiul,

(80) A, D, S, asks: I the anclents

that tho world wis tint, why s Atlus ub'c‘l::v':_d
prosontod as carrying a globular world? A, Ao
carding to somo logends, Atlas was a groat philo-
sophor who wus the first to tonoh that hoaven was

n the form of & globe,
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(87) T. J. 8. says: Plense give us n recipe
for n coment that will resist the action of aleo-
hol.  A. Molt togethior equal parts of pitoh and
gutta porchi.  Apply bot.

B8 0. A, O ngks: Plense namo a substi-
tuto for 1ime In o washing compound of &l soda
and 1ime, as the Hme willnot keop. A, We donot
w00 thint the introduotion of lime, or any substi-
tute similar In proporties, is requisite. A solu-
tlon of snbearbonnte of sod (sal soda) In water
18 all that Is roquired. The following recipe hae
Intely boon (ntroduced In large lnundries ; it (s of
German orlgin : The elothes are simply bolled for
abouthalf an hour, with occasional stirring, in
water containing about balf a pound of common
hard sonp, ground Ane, and 2 oze. spirits of tur-
pontine to the gallon, The olothes, after rinsing
as usunl fn olean witor, and drying in the i, do
not retain thoe slightest odor of the turpentine.

(80) A, R. L, naks: Is there any acid used
in tho manufacture of sirup ¥ s it injurious,
and bow oan I deteot tho presence of it? AL If
YOI IOAN KIapo sugar sirap, yes, sulphuricacid;
but it Is all removed by lime. Test a small por-
tion of the sirup with g solution of chloride of
barium ; the clouding of the solution indicates
the presence of sulphurio acid.

(40) R, 1. €, says: 1 have made an ink by
mixing 5 gallons water, 4 1b. logwood, Y oz. bi-
ohromate of potassa, and ¢ oz. prussiate of
potash, but this ok will not mix with other inks.
Why If this? A, Ordinary ink conuins gallate
of fron, which fs precipitated as Prussian blue on
the addition of any mixture containing an alka-
line ferrocyanide, At the same time a portion of
the chromate suffers decomposition.

(41) P.J. B. aska: What substance will re-
move the gloss from a black coat, so that it will
not immediately reappear? The shiny appear-
ance is probably caused by (s rubbing against
tho back of & wooden seat fn a horse car. A.
Sponge it rogularly with a soap containing con-
siderable alkall. If this does not succeed well,
use benzolo.

(42) W. W, A.asks: Is there anything in-
Jurious in parafin wax, if mixed with bread?
A. There i not, but paraflin {8 not desirable as
food,

(44) T. L. M. says, inreply toM. H. C., who
asks If a point on 8 connecting rod between the
centers of the crank pin and crosshead journal
deseribes a perfeot ellipse, or i€ the figure it de-
soribes 6= slightly larger at one end than at the
other : It describes a perfect ellipse.

(44) F. M. P. says, in reply to G. 8. P., who
asks about artificial ¢gg hatching : Last spring,
there were hundreds of chickens hatched in a
box 2 feot square by 8 feot long, seton end. The
upper half was full of frames like sieves, frames
covered with canvas ; these were 4 Inches apart,
onslides. They were filled full of eggs, and at
the bottom of the box was a coal ofl lamp burn-
ing: directly over it was & pan with water In to
keep the air damp. The operation was watched,
and the eggs were turned every day.

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

J.D.B.—1It is red jesper.—F. D. B.—All four
are flint, containing different percentages of {ron.
—J. B. H.—It contains about 20 per cent of fron.
—H. C. B.—They are cry=stals of sulphate of llme,
—0. H. J.—No. 1 isspiegeleisen. No. 2 is fiint. No.
3 is decomposed mica.—J.B.—It {5 compact quartz
rock. The smell percentage of iron contained in
it may burt it for the purpose proposed.—J. H.P.
—XNo.1 is fibrous selenite. No. 2 is iron pyrites.
No.3is hornstone. No. 4 is milky quartz. No. b
is ferruginous quartz. No. 5 is quartzite, No. 7
isshale. No. 8 §s gypsum. No. ¢ is iron sand-
stone. No, 11 is crystalized selenite.—W. M, B.—
It contains sulphuric acid, chloride of sodium,
carbonate of ime, and a great amount of organic
matter. Add lUme water, boll, and filter through
gravel, sand, aad charcoal.

COMMUNICATIONS RECEIVED.

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

On the Analogy of Light, Heat, ete. By 8, AL C.

On a Lusus Nature,. By J.H.P. °

On Spiritualism, ete. By C. A. W,

On Railrosd Ralls. By P. M. A. and others.

On Flying Machines. By C. C. M.

Also Inquiries and answers from the following :
Jo=T.L.B~H,.8.~H. W.C. T.—C. A. 5.—B.

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fail to appear
should repest them. If not then published, they
may conclude that, for good reasons, the Editor
declines thom. The address of the writer should
always be given.

Enquiries relating to patents, or to the patenta-
bility of Inventions, assignments, ete., will not be
published bere.  All such questions, when initials
only are given, are thrown iato the wasto basket,
45 It would ] half of our paper to print them all;
but we generslly take pleasure in answering briefly
by mall, if the writer's address {s given.

Hundreds of inquiries unalogous to the following
are sent: “Whe makes japaaned tin noveltiesand
toys? Who makes warchmen's time detectors ?
Who makes spring balances? Who manufactures
India rubber?* All such personal inquiries are
printed, ss will be otserved, in the column of
“ Business and FPersonal.” which I8 specially set
apart for that purpose, subject to the charge
mentioned at the head of that column., Almost
any desired Information can in this way be expe-
ditiously obtained.

[OFFICIAL])

INDEX OF INVENTIONS

yOR winon

Lettors Patont of tho Unitoed Statos were
Granted In the Week Ending

September 26, 1876,
AND EACH BEARING THAT DATE.
[Those marked (r) are rolssued patents.)

A complote copy of any patent in the snnexed s,
tneluding both the specifications and drawings, will be
furnishod from this omee for one dollar, In ordering,
ploase stace the number and date of the patent desired,
and remit to Munn &Co., 87 Park Row, New York city.

Agricultural boller, L. & €, Fuller,, sasssaNe . 152,520
Arithmetie case, W. F, Bandu..... «ov 182,010
Artineial marble, L, Do Plangue AR 64T
Axle labrieator, F, A. Brans,...... . 182,000

Axle sot and gage, W. C. Carleton, . 182,006

Bag holdor, Groen & Floney ... Seesh sy oo 182,009
Bag-turning machine, Judson & Van Houten, ... 152,681
Balanced valve, B, T, Babbitt, ... Anessene . 182,628

. 182,020
TR0

. 182,608
. IR, 5L
. 182,051
. 18,76
182,558
182,649
P L )
. 182,668
. 182,60
.. 182,069
.. 162,554
. 182,74
. T8
. 182,565
152,619
veee 182,548
... 152,582
« 182,557
182, 676
182,514
182,579

Barb for wire fences, F, Armstrong..
Barbor's ohiafr, ete., M. Leldeckor (1),
Basin faucet, E. 8, Rich .........
Bee tive, E. P. Worrall...
Bevel, G. H, Bradshaw .
B Ale, €, 8, Whitman.
Bird cage, J. H, Chappel..
Blowpipe, Dodge & Gushurst ..,
Boats, detaching, W. A, Brice....
Boats, détaching, Otterson & Reeves.
Bolt cutter, W. A. Laurence
Book case, W. Homoes.....
Boot and shoe, H. Brossel
Boot counter support, G. W. Powers .
Boot soles, shaping, J. B, Johnson (r)..
Boots, making, J. W. De Castro......
Bosom-troning board, L. A. Van Kuren,
Boxes, making, W. H. Allen........
Bracker, C. B. Pettengill ..o
Breech-loading fire arm, H. A, Castle...
Brick and tile machine, F. J. Kenucdyl..
Burlal casket, E. Allen .
Burner for coal, J. M. Hicks,

Can, metallic, G. W. Bell (r).. e 7,824
Canceling postage stamps, ete., Palmer et al.... 182,608
vandlestick, Z. 1. Pratt (r)... 2 UaR = HAS Y o v st A5 B0
Car axle, J. D, Imboden.... 152,678
Car axle bearing, S. Clark .. ; 182, 641

Car axle box and ofler, J. N. Smith,
Car coupling, G. W. Putnam......
Carbureter, J. A. Plerce......
Carpet streteher, G.C. Miller,....
Carrisge hound, J. Fishbaugh (r)..
Carriage top, landau, B, Dunn.......... 5
Casting composition boflers, M. F. Bingham.,...
Casting medals, W. B. Moore.
Chalr and cradle, S. C. Meglil....

152,609
. 18,7907
o 182,598
« 182,528
PR U
182,567
182,541
182,559
182,657

Chimney, M, C. Halsted........ 182,535
Chlmney, G. F. Knlebt....... 182,651
Cigar cutter, P. A. La France (r).. 9,518
Clasp for corsets, M. E. Mansfield. 182,326

Coftee roaster, F. Priewe.., .......
Cooking range, T. J. March..
Coro planter, H. Beltzell.....
Complanter, L, B, Bowland...........

Corrugating sheet metal, S, 8. Lapham
Cotton press, L. Lewls...
Coupling vehicles, W, Goodwin.............. \
Cream from milk, separatiog, D, Pettengill,
Curtain tassel, H, D, Osg008..covvicninnannns
Cut-off braneh pipe, G. W. Howell.......
Catting nippers, H. B, Todd .......
Dental plugger, C. M. Richmond.......
Dismond millstone dresser, A, C. Pry..
Diamond millstone dresser, W, P, Uhlinge

182,600
192,557
.+ 182,650
. 182,009
o 195
. 1,688
183,656
182,700
. 182,69
192,672
12,615

Die, pipe eibow, 8, G, Warner,...... 192,788
Die, horseshioe, J. E. Willlamos . ..... 192,
Dram screen for minerls, M. Neuerburg... 182,60

Egg beater, J. G. Brothwell,
Emery grinder, G. Fowler

Eavelope, G. H. Booth. . .ooiiiiriiemiarmmnisininis 182,050
Eraser holder and penell protector, W, H, Bennett 182, 62
Evaporating pan, J. 8, Blymyer .........oooe voe 152,50
Feather-curling machine, J. Hawlowets ... ... 152,00
Fence, G. W, Young...... 2, T

Fence post, M, H. Knlght. ..
Feneo post, W. W, Plank
Fire and burglar proof safe, 1. J. Gray .
Fire escape ladder,J. A, Groshon ...
Fireproof bullding, J. J. Schlllinger.

Fire wood sawing machine, L, Ruel.., 2,02
Floating glo, C. Mann .....ooiniee 182,65
Flood fence, W. Davis .., 192,640
Floe stopper, J. B, Higgins..... 192,067

Foll condenser, Hood & Reynolds,
Folding bedstead, D. Arnaud . ..o
Fringe-twisting machine, 8. Mortimer. ..,
Frult gatherer, 8. B, Ruckel. ...
Furrow gage for plows, 1. B, Hawse,
Game spparstus, 5. B, Townsend
Garment stand, ¥, A, Hateh
Gas condenser, surface
Gas regulator, A, Pamons,
Graln binder, J. Garrard
Graln, thrashing and separating, B. Carpenter .,
Grave filler, Parsll & Van Houten
Halr crimper, G. E,
Hair-curling iron, M. E, Garnham
Hatrpin, W. R, ClOUgh ....oiviiiiiiimminnriesnne
Handles, fastening hamimer, ete., A A, Goubert 182,070
Harmoniea, E. D. Tuttle,
Harrow,E. D, & 0. B, Keynold
Harrow teeth, 8. Kmery. ...
Hay rake and cocker, M, Manlo
Head resc, G. A. Baw,_ .. PN Y TS
Heatiog stove, ete., €. D. Mooay
Heel evener, Dilley ¢t al

Hides, handling, eto,, J. R, Teass 1,0
Hitehing post, C, F. Hoth e,
Hoof expander, C. M. KEhepard 1, N
Horse power, J. K. Maldrow 15,001
Harse rake, revoiving, W, I, Mall 153,00
Horseshoe blank bar, A, Il Reymour 142,50
Horseshoe vlanks, bending, J. Wike 192,541

Horseahoe blanks, making, J. . Willlams. ..... 19,79

Hose coupling, Tyler & Beverson " s 19,7
fron boats constroction of, J. T, Smith V. 1RLTI0
Lrrigating apparatas, ¥, Taylor 12,610
Joarnal box, W. N, Lungren 192,508
Lace leather, making, I, Loescher 199,054
Lamp barner, E, Bolleso 19,65
Lamp shade, B. B, Uroshy 192,508

Lasting machise, boot G, W, Copeland. 162,560, 1k, )

Lead traps and bonds, makiog, T, ¥, Stevenson 19,611

e L A
L0 1R2,007

. 182,007
15,050
188,079
192, 018

L fting Jaok, €. W, Tarr
Liguide, deawing efMorvescent, (
Lond binder, ¥, 1, Torley. oo
Look hinge, €, J. Ferguson, ge
Loom aheds, L, J. Knowles, ...
Loom stop motion, F. O, Tucker,

Lubrioanta, Vaeuum 01l Co, (r), .. 7.80
Lubrioator, G. €, Johnson.,...... . 1N, 0505
Machine gun, E. Whder, .., Vs LBy
Mogazine nre arm, J, W, Keene, ..., . 182,588
Moat, outting, T, WHMN, i . 152,780

. 152,600
182,612
152,589

7.810
182,688
. 182,610
182,062

MIItary necontramonts, W, 8, Ollver........
MUK, cooltng and deodorizing, G, Abbott, Jr......
Milstone droms, ' B VICI. oo iviiinenciiriinins
MIneral substances, oto,, mixing, 1. .lmn. ),
Mirror, 1, T. Dorton
Mortislng ohisel, K. 1, Smith
Mower, M, H. Bridenthal, Jr.... ..
Necdlo-threading devien, J, Fouter,
Nutlock, E, G. Felthausen. ... ... Chesbanuanis
Ollean, W, N, Thompron... o
Oll-burning locomotive, O, J, Eame

.. IR2,0T2
o 1H2,008
.o 182,594
. 1K2, 508
182,584
182,715
152,625
oo 182,500
. 182,621
.o 152,086
«on 182,72
ven 182,634
.o 182,515

182,068
. 182,624
< ARSIT

Peg tloat, C, 8, Banford, ,.
Petroloum, tronting, G. 5

Plo-sticking machine, C. W, Pratt,.......
Plpe nozzle, blast furpnce, 8, F. Vielhaher.
Plalting machine, L, J. Boyd,
Plane guide, A, J. Teamer,,
Plow polat, J, W, Beverly, ....ooo0n
Poeumatio rallway, W. H. Balley, ..
Pressod glass pondont, J. H, Hobbs,.
Printing music, ete,, M. Alissoff......

Propulsion of vessels, E.J. Collett,, v
PUmp B KAl ous s iby asanniwisnivnnase . 182,562
Pumpi A RIUdel, .. eivsressssesres sesisesounessarias 182,710

Purifylng lron and maklog steel
Radiator, J. R, Reed. . oovviinne
Rallroad crossing, D, Plerco, .
Rallroad rall joint, J, E. Atwood...
Ralls, mode of utilizing old, J. Reese,

152,708
.. 182,602
o 162,590
< 182,07
182,683

Rallway, A. S, Halldle, .o ooiiieens . 182,663
Reclining chalr, N. N, Horton...... sevesive .. 182,671
Reference index, D. A, Davis.....ooooooees oo 152,564
Remedy for hog cholera, M. R, Yewell, . 182,542

Reverberating furnace, H. McDonald. ..
Revolying fire arm, J. Davis.....
Rivet heads, cutting, A. W. Mahon...
Rockling chalr, M. Ohmer..............
Rocking grate for furnaces, H. Adama. ..

o 182,527

182,646
182,655
182,550
182,518

Rod adjuster for ofl well, J. M. Reardon,......... 182,601
Roofing material, C. M, Warren, (f)........... 7.5
Rope machine, Whiton, Thomas, and Hough. 182,510
Rotary churn, J. R. Bennett.......... ek eas st seens 182,631
Rotary churn, A, M, Mortimer..... « 182,592
Sad fron heater, Mizell & Sessoms. . .ee 152,689
Saw mill head block. W. Phillips... «os 152,506
Sectional steam generstor, M. B, Buell......... .. 182,640
Sced planter, W. F. FIDNCY..oiiviivrrennrasrennass 152,571
Shaft coupling, M. H. Kernaul............ . 182,52
Shect metal can, T.J. M. Jewell, . 182,674
Shingle Jofnter, C. COF..ierieiiimiiiiiaieiiiinnanas 182,518

Shovel-grinding machine, W. A. Meyer,
Show case, Dallenne and Messager....

182,588
. 182,648

Show case, J. Sturr, Jr.....ooennee e . 182,720
Show card, C. A. Righter........ sKaseysbasressaata 182,604
Siphon hesad, minersl water, J. W. Stillwell..... 182,612

Slide valve, J. Brady .oovevieenmaninsnrsnens 1R, 657

Soda water fountain, C, Grelner, v 182,658
Spark arrester, W. Rushton.......ceee . 182,718
Spike-drawing tool, Converse et al (r) 7016
Spindie and bolster, W, F. Hastings... weees 182,576
Spinning top, C. Nicklas e LK

Spring bed, G. A. Russell...
Steam hammer, W, Walker. .
Stock separator, A, Minor,
Straw cutter, A. Heverly..
Sulky gang plow, T. B, Fagan.
Swing, H. J. Blakeslee...........
Tempormry binder, H. H, Edwards,
Thill coupling, C. Saugster..........
Tie buckles, making, H, W, Oliver, Jr,
Time drop attachment, C, Cottrell....
Tobaceo, curing, C. S, Fhllipe........

woe IRLTH
e 182,78

. 1R2,888
. 182,666
- 192,58
oo 192,548
oo 12,650
182,718
182,50
P
e

Tobacco extracts, treating, 8. Kmekowizer,.... 152,682
Truck clearer, Perry & Munley..... o oo 182,69
Tross, W. L. L. Plerce....... P LA |
Try square, F. Voazlo............ . . IR,

Tube expanaer, Tyler & Sevemon,.. 1,7

Umbrella ranner, Flume & Tucker.. e 182,70
Vault cover, T, & T. Thotpson (r).... e
Vehicle axle, D, Dalzell......... P MR LA

. 182,

Vehicle hub band, Rouse & Stoddard..
Wagon end gate, Z, C, Wilson........
Wash board, J. O. Bently.....
Wash botler, J. W. Fleld......
Wasbhing machine, K. Murphy..

LA
« 182,546
o 182,654
JLN

Watch barrel, C. Barclay...... . 1.0
Water closet, J, H, Keyser, MR LN e
Water filter, 1. Brach........ LX)
Water meter, J. K. Padda . 1Ren

B LN
< 192,690
LX)
P LX)
o 1R,
. 182, 4
182,60
. 1R, 660

Water meter, . Wells, ...
Water motor, J. B, Morrow
Wheel coltivator, W. Aldrich,
Wheel cultivator, 8, P, Coons, ...
Wheel plow, K. D, & 0. B, Reynold
Window mirror, C. A. Demling.....
Wire stretcher, K. Ellwood,
Woven wooden fencing, J. J, Hall..,
Wreneh, A. M. Mortimer........ . 12,00
Wreneh, J. T. Reed......oovvnie o 1R,
Yarp-winding machine, W, Fnalam, ...oooiiaiias 152,064

DISCLAIMER FILED.
61,170, ~Bixmxa ron Sxinrs, ~Thomas B. De Forest,
Nirmingham, Corn.

DESIGNS PATENTED.
2,501, ~Crornes-Durens, <1, P, Roberta, Tunkbannoek,
Pa.
9,500, ~Srave Danknr.~B, ¥, Tuthill, Burlington, Vi,
9,500, = FOUNTAIN ~W, Tweeddale, Brooklyn, N, ¥,
Y200, ~ExnnotpEny . ~E, Crisand, Now Haven, Conn.
9,505, ~VExors. ~A. Bmith, Monticello, N, Y.

(A copy of any one of the above patents tay be had by
remitting one dollar to Muxx & Co,, ¥ Park How, Now
York city,

SCHEDULE OF PATENT FEES,
On each Oavest. ... ... sis wes desenseni 1O
On each Trade MArK, . . coiesinrsssssssssssinsonsine
On Allng each applioation for & Fatent (17 years). ...
Un tssuing each originsl Patent, .. 890
n appeal 10 Examiners-in-Chief. .,

Ly

On appeal to O Lant of 'st
Jn applioation for Relsene. .. .. .oviees 30
On olfng & Discistmer....... . 10

On an applieation for Dosign 8)§ yoars

o
On spplieation for Design (T yoars), ... 815
On application for Design (14 yoars) . ..oiviiiiiie B30

'[OctoBEr 28, 1876.

THE VALIDITY OF PATENTS,

Weo rocommond to every person who s
about to purchase a patent, or about to com-
mence the manufacture of any article under a
license; to have the patent carefully examined
by a competent party, and to have & research
made in the Patont Office to see what the condi-
tion of the art was when the patent was lssued,
He should nlgo see that the olaims are so worded
a8 to cover all the Inventor was entitled to when
his patont was {ssued; and it Is still more essen-
tinl that he be Informed whether it {8 an infringe
menton some other exlsting patent. Parties desir-
ing to have 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
fuformation, nddress MUNN & CO,,

87 PAnk Row, New York.

Advertisements.

Inside Pnge, ench insertion - - - 73 cents a line,
Buck Page, ench insertion - - - $1.00 n line,
Engravings may head advertisementa at the same raie
per line, by measurement, as the latter press. Adver-
tisements muast be received at publication office as early

as Friday morning o appear in next isiue

I OUSE-BUILDERS, CONTRACTORS, & OTHERS—

The Champlon Treble Door Lock. Best inthe world.
Agents wanted., Address LIGHT, HENRY & HAGUE,
Manheim, Pa.

1ETS or DRAWING INSTRUMENTS 75 to
$100. Drawing Materials of all Kinds.
evels, Compasscs, Tape Measures; Anerold Barome-
ter from 1% Inclies to 6 inches fn dismeter.
Telescones from $350 to %250 eachi.
Sﬂ’ Glasses from £3 to $20 cach.
Mlcroscopes from £3 to $1 000,
Priced and [llustrated Catalogues, Part 1st, &4 pages,
Mathematical. Catalogues, Part 2d, 120 pages, Optical
Instruments, Sent on uppllenlon.

JAMES W. QUEEN & CO.,

Opticians,
9214 Chestnut St., Philadelphia, Pa,

|

==RIMICARPENTER

MANUFACTURER OF FIRST CLASS TAPS AND
DIES, Pawtucket, R, T, A

N ANTED—EQUATORIAL MOVEMENT FOR A
_lnric Telescoplec Object Glass  Address W, D,
MONROE, 76 Olive St., Cleveland, Ohlo.

CHLORIDE OF CALCIUM.

Fifty tuns for Sale In lots to suft.
RANSOME, 10 Bush st., San Francisco, Cal.

MPROVED PAPER BOX MAKER'S PASTING MA-
CHINES. WM. DRAPE

DoYou

K, Philadelphia, Pa

worth
GORHAM & CO.
BOSTON, MASS.

’l‘MPPER'S AND HUNTER'S HAND BOOR*
A Full instructions for trapping mink, muskrat,otter,
and other fur-bearipg animals, by & successful trapper
of fon{l (.nn‘ ex ence ; also, kame laws of the dif-
ferent States, &c. nd three cent stamp for circular.
Address PP, 0. Box s New York city.

N EW BROWN & SHARPE UNIVERSAL MILLING
+ X Machine for Sale. Address

W. E. LEWIS, Cleveland, Onlo.
RAILROAD MANAGERS & CAR BUILD-

l!ug-(:onl: o “ﬂ:“a‘:ﬂ%”wm et ched g
cars, and omnibuses, sclel El Eﬁi
and n.eclunleul ver umfplc Send for ¢ >
tho Interest In the patent for Sale.

C.G.NAN PAPP DAM, Charleston, Lee Co.,Jowa.

V ANTED—Salesmen on Salary only. $85.00
per month, and all travel to sell

of our own man wre to dealers. No Pxp-
B O A hiress NOVELTY M F'G €O Clicianati, 0.

Scientific Farmer.

T#° Every intelligent Farmer should take it. &2
MONTHS FOR
3 M 0.
4 bers be-
wine Wil Teaeive Ock,. Noves and Decs &‘2:“&&‘5{_«‘
) Fi M MPAN
BTN T b Rie, Boston, Mase.

NEW BOOKS.

PrIxCrrLes OF CONSTRUCTION AND
Warex Wursts. By Wm. Donaldson, M.A., A.LC.E.
svo, cloth, $2.00,
OX THE PRESENT STATE OF THE IRON MANUFAC-
Tune Ix SWwEpxy, By K. AKerman, ito, paper, $.5.
Ararnra Skue-Tavonr, By Dr, Paget H
M.A., D.Sc., A.LC.E, Crown $vo, cloth, §1.00.
BLeoTRO-TELEGRAPIY. By Froderick 8. Beechey.

12mo, cloth, @ conta,
T BLEMENTS OF GRAVIIC STATICS. B’r,!é::i

Von Ott, ated fro
enham Clarke. Crown Svo.. cloth. §82.0.
pt of price.

. oo .

&R NPON: 346 Droome Strects N. Yo

ALLIS, BULLARD & CO. ted,
Deaicrs ta "m clam %m

scuivery
Hivery. 14 Doy m@&.ﬁ&&?"g"ﬂ immediate ae-
THREE THINGS IN ONE

—l0
VENTILATION of a Fire Place;
RADIATION of a Stove:
CIRCULATION of & Furnsce -
Pure Alr and nn Even Tompe-
] rotare throughout u Roem.
M .'m

‘' Annex Mats
e
oo. REWARD. 8100.
W

L . Ratren WH

A

B fr-"
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B OO KS
ELECTRO-METALLURGY

OAL\’AVOI"‘}.Aﬂ I‘IC HANIPULA'I'IO\S t A
Wide for the Gold and Siiver Kl
on?unopluuc Operator, ,t’n ""3":;."":‘{.'
nuth Of Alfred Koscleur, Chemist, Professor of the
n.lunoplullc Art, M-uutuuumv of Uhemicals, Gold
and HMiver I\lu-mipmcr ¥ A, A. Feaquet, Ciemist
and Fn ‘!\o"r u-lnlrd hy over 177 l’.n.n-n ngy on
. . *%.0

EF This mmu- In ® fullest and by far the best on
this subject ever pnhu-r.m in the U nllc’-i :uu: =

}L‘\:'UA‘I;, OAP IP‘I.E(’TNO-MPTALLUR(H’ In-

eluding the bx- leation of the Art to Manufacturin
Processes, It ) N

o et S et it B

f" 'ﬂw above, or any of rmr lk')'uk; nnl b, mll fm
PO AR, at e publication price.

m(]):;;l:":v-?e‘::lu;m CATALOOUE 0F PRACTIOAL AND

"~ —sant
who will furaish his I\I!;.l::: Lk T SR
HENRY CAREY BAIRD & CO.,
INDUSTRIAL FUBLIMTERS, BOOKARLLEEA AND l-ronm
N10 WALNUT STREET, Pullsdelphia.

NOTICE. We have the
Iargest and best selling
Nnnu Packageln the

Workl, It contalos |8

sheots of papor, |8 envei
pencil, panhedder , golden pen  and & plece o1 Yalcabie
vany \‘-un;uln i Pu'lgcl with elogant goid-plated

sloave battons, and Tad fashlonable fancy Net, pin and
droge., peoet ald, 25 conia, 'pulw with sasortod Jew-
viry . 81, ML ORI Pulent Lever Waizh fren to Al agenta.

BRIDE & CO,, 709 Broadway, N. Y.

LOSSOM ROCK, HABDOR OF SAN FRANCISCO.
Full Account of its Removal, Method and Cost, By
ol B, 8. Willlamson, With 25 fllustrations, d
&e. l'reu-nllnt valuable Information for c nccn
Price ontalned In SCIENTIEIC AM CAN
SUPPLEMENT, No.34. To be had at this Umce and of
all News Dulen

DAYTON CAM PUMP,

The only Pumpin the Market Designed
and Constructed especinlly for Boller
Feediug.,

Are Pumplug water at 268 F. No Dead Cen-

ters. The Steam Valve {s a nlain Slide Valve,

fdentical to the slide vaive of a Steam En-
gloe, but derives its motion from & cam.

Speed can be regulated to sult evaporation.
Pumping Returns from Steam Heating Ap-

paratus a speclaity.

§#¥™ Scnd for Circalar.

Smith, Vaile & Co.,

DaxTON, OHIO.
4\ O-PLA'I‘ER JEWELERS, AND
ALy TCHMAKERS,

llATTERIF.S CHE\IILAL.\. AND MATERIALS
sots or single, with Books of Instruction for Mcftel.
Gold, und alhu- Platin, THOMAS HALL, Manufac-
turing Electriclan, 19 romfield Street, Boston, Mass
Illustrated Catalogue sent free.

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

CLAY RETORTS, TILES, FIRE BRICKS, &c.
g~ Terra Cotta Pipes of all sizea.

525 A MONTEH--ARents wanted every-

where. Business honorsble and first
class. Particulars sent froo. Address
J. WOBTH & CO.. 8t. Louls.Mo-

I'l‘ PAYS to sell oui— ‘Rubber Hand Printing Stamps
Ters free

G. A, HARPER & BRO., Cloveland,

BARNES
Foot Power
MACHINERY

‘lO I’NW\LI Alu E MACHINES
for Mechanles and Amafeurs,
Also Fancy
Send for <

logue I.F“'

Woocs and Designs
page Hlustrated Cata-

JOHN BARNES,
ROOKFOURD.
\\lnuchnxo Co., llll

JAS.M.BINGHAM . O

ELOCIPEDE CARRIAGES, OF LIGHT CUN-
Worked by hand cranks,
uiastrated 1n SULEN CIFIC AME-
o pe nad at this ofice

struction, fast speed.
also 0y foot tresales.
RICAS SUYPLEMENT No. s,
ana of all nows sgent Price 10 cents.

EAGLB FOOT LATHES,

With Scroll and Circular Saw Auncr»
menta, Stide Hest, Tools, &c.; also Small
Eogine Latbes, Metal Hand Planers, &c.
Neatest designy, superior Anish. Low
Prices. Our new Catalogue describes
(huc-udr\;:rytuuwrf’cmr for the Am-
ateur or An zan nd for
WM. L. CHASE & CO.

New York.

9 & 77 Liberty St.
month Outfit worth §1 free to agents,
$2(_)0 ::;’rzuhm M'r'a Co., ‘f'lf\l&"lrl\f ih u;:-—:.

$ WATCHES. Cheapest fn the known

world, Sampie wateh and ontfit freeto Agenis
For terms addross COULTER & CO,,Chicago

l TOY NOVELTIES Wanted—Will puy or manufac- rally.

MA WES BRO'S, Toy Nov-

L Addr
taze of FOyRiLy - n, Bradford i 0. P,

rm Tun,lnu \Iuln- \I--um

ND8s OF MACHINER \—AA”nl) 1o
FOL o )\l ]Il ILLS, 51 Cortlandt 8t., New York

OR SALE-
of & Safoty Here
llurtﬂ‘h Starc hl’n; Machine for Steam Laundrics

¥or full particalars, sddres

ying Bricee *Fiilnde Iphia, Pa.

“ ~IH'\:-H(4.H.. 03 Market st

“Mach

“'ond“nr h i

&L b

VALUABLE PATENT RIGHTS
Steam Platform Elevatorand of a
Can be

United States International exposition, Also,
“lhlinlI::;llr.:"::I ‘Inl ; .huu s Steel Truss b xtenslon or

Srcieutific gmmmu.

AIR COMPRESSORS| _4&

FOR ALL PURPOSES,

ASPECIALTY of HEAVY PRESSURES,

THE NORWALK IRON WORKs CO.,
SovTe NoRwarx, Conx.

THE

Bigelow Engine,

The Cheapest and Best Portable
Engine ofered to the Public,

l‘rlcr 6 Horse l'o!u

fend for MNlustrated Circular
snd Price List.

H. B, BIGELOW & 00.
New Haven, Coun.

PATENT SCROLL S 'AW S
eh(i’:;n'lm“,SLPbklloR TO ALLSA.\'D uum I'H.ILH
CORDESMAN, EGAN &

Cor. nd & Central Ave., L’lnclnuu 0.

HE CENTENNIAL INTERNATIONAL EX-
HIBITION OF 1596, —The full History and Frogress
ohr lg:ul'&}mblllul. m?’- of Mummdl N 'mmoc vi of
the news and sccoun
ob]ec \ A Nﬂ en 'eek in me SCIENTIFIC A)(BRI

N SUFPPL 1’- for the year; single co-
p!u 10 cta, To bo h-d at this oﬁce and of all pews agenta,
All the back numbers, from the commencement on Jn
g e ety ooy Thocsed or (hF fomtna
com lete and splen: us

a1 Exposition, ahould have the SCIENTIFIC AMERI-

CAR SUPPLEMENT.

BEAN'S FRICTION CLUTCH,
The Best on the Globe,

Universally sdopted by ROLLING MILLS,
No breakage of Gear or Mschinery. None other can

weigh the POWER. ¥ ELEVATOR

Water Wheels,

More than four tirces as
many of Jas. Leffel's im-
gmwd Double Turbine

Vater Wheels in operation
than any other kind. 24
aizes mnde. ranging from
5% to 9% diam. under
hmdsrroml 10240 ft. Suc-
cossful for every purpose,
Large new pamphlet, the

CO..
New n-vn. Conn.

fnest ever published, con-

talning over S0 fine fllustra.

tions, sent free to partier,

Interested in water power.
JAS, LEFFEL

Springneld, O., & IC‘J Lib-
erty St., New York City.

LEHIGH EMERY WHEELS.

Send today for clrcular,
L. Y. E. W. C0O., Weissport, Pa.

AN UFAC'I’URERB AND PATENTEES hav-
{ng useful articles, suitable for the Hardware Trade,
dos rln nld to manufacture and introduce the same,

lddreu RATT, care Pratr & Co., Buffalo, N. i.
Small umplul mAy be wm ume to bo roturned If desirea

TBAI]E ENGINE

- —O—
Notseless In oparation—Perfee,
ir sorkmanship-all Ught parts
Of Cast Bloel

Fvery Kogine indicated, snd
Yalve corrected to give the hl(h
eat attalnable resuits

Warranted wsuperior to any
sem) portable Kogine In  the
market!

Mnd for Price List and Clren-

llnuuuxn & Henoner-

nooe M'va. Co.,
Unymn uhln

‘;()00 000 IN GIFTS!

NINETY DAYS' I‘(,).'IT!‘().\EHFZ.\T OF THE

Kentucky Cash Distribution Co.

FOR A FULL DRAWING.

DRAWING POSITIVELY
. | Thursday, Nov. 30th,

OR MONEY REFUNDED.

A Fortune for only $12.
Tux KE\'T(’C'XY CASH DISTRIBUTION CO.,
authorized b 1al sct of the Kentucky Legialature,
for the bene e Public Me ooh :1 n-‘hl-m

:llu hn‘;cnlbhﬁn!lc;l tfel{huﬂu'nl Pli
h | o the C

ursday, Nov, %, vm. on wh oce
Kﬁ l{ey%l‘lf‘dhmbul: 1o the ticket hoiders the i~
mense sum of

$600,000!

Thos. P. Porter, kx-ch. Ky. Gen'l Manager.
Lls’t OF GIFTS.

One Gran i ...
gn-; uh
ran
e Liran in
i
Jrand s-\(m
Lot
ol
ot
d

E

: 0,
MO
eac 1004
AT
l“ mm. AllC (T
PRICE OF 'ncxm
Whole dc!eu. l\2 !hlvel. 3 9 Tickets,
100 ckeu. uai 9A{ Tickets,

‘h:e Bon. E. H. Ty Ior.‘uyor of Frankfort, the eatire
Board of City Councilmen, the Bon Alyin Duvall, late
Chief Justice of Kentucky, and other dusttagitabed
citizens, together with such disinterested Bc
the uc:etdrb‘olden present msy designate, wi npeﬂn-

tend t
The payment of gifts to owners of prize tickets is as-
sured. A bond, with heayy penalty and :pg ved secur!
ty. bub«nexmxedlotbel.ommon-ull of Kentacky,
which is now.on record in Clcrk'- Ofice of County
Court at Frankfort, sulject inspection of any one.
[hisis & new feature, and wlll absolutely secure the pay-
ment of Rifts.
cel can be made by Exgreu Draft, P

to ASW 7"‘?05')’ CASH ZISTRIB(‘TIOVCO :rr

All communications, orders for c.k:u. and applica-

tions for Agencies should be ad
N ON. THOS, POR
Genornl Manager. Fravkiort, Ky.

or G. W. BARROW &. Cco.,
General Eastern Agents, 710 Broadwav,
.\ew York

ROOTS’ PATENT

THE ONLY FORGE WITH

PORTABLE FORGE.

ADAPTED TO

EVERY VARIETY

OF WORK.
FORCE BLAST .BLOWER.

THE ONLY EFFECTIVE FORGE MADE.

P. H. & F. M. ROOTS, Manuf’rs, CONNERSVILLE, IND.
S. S. TOWNSEND, Gen’l Ag't, 3 Liberty St., NEW YORK.

Wood Working Machinery,

Such ss Woodworth Planing, Tongueing, and Grooving
Machines, Danfet's Flaners, Richardson's Patent [m-
proved Tenon Machines, Mortfsing, Moulding, and
Saw Machines, ana \\ood-“ot Mncmncry gono-
Mnnuuclurc ‘

ITHF.IKU RUUGG & RICHARDSON,

:‘unhury Btreet, Worcester, Mass,

(shop formerly occupled by B, BALL & CO.)

SHAFTS PULLEYSHANGERS
COUPLINGS ETC.
lu Btock, and for Sale by
WILLIAM SELLEES & CO.,
Phlladelphia, and 79 Liberty 8¢., Now York.
l,'ﬂ,cc lists and pamphlets on application.
Malo or female. No capital,

$60 A WEE We give Steady work that will

bring you $240 a month at home day or ey cnlnf Inven-
tors's U ulun l..( un- nwlich Street, .\ev

UPRIGHT BORING MACHINES,

Small Boring and Saw Mandrels, Paneiln; Mlu hines and

Drfll Presses at Reduced Frices. CEFORD,
E. Front Street, Uurxnn.u ()
T PERFECT
NEWSPAPER FILE,
e

The Koch Patent File, for preserving newspapers
magazines, and pamphlets, has been recently lmprme«f
and price reduced, Subscribers to the SOIRNTIFIO AN~
RMICAN and BCIENTIFIO AMERICAN SUFFLEMENT can be
nu pplied for the 10w price of §1.50 by mall, or §1.25 st the

ce of this psper. Heavy board sides; nacription
*BUIENTIFIC AMERICAN,' 1o giit, Neceuu'y for
overy one who wishes to preserve the paper,

Address
MUNN & CO.,
Publishors SQreNTINIg AMERIQAN,

Pond’s Tools.

Send for qm DAVID W, POND, SBuccessor
LU(.ll'ﬂ W l'()h W orcester, * Munsa.

M.A. CHI n"ﬁ‘ir

lb HAD rlE%.clH\uh?h PULLEYS,

BELTING, Thur. EMERY WHEELS

DERS, IN :nut
GEORGE PLACE
121 Chambers & 100 Heade Sta., New York u‘r

HOW MADE IN

1 HMOURS trom
Cider, Wine or Sorghum AUl using drugs, Name pa-
per, and address F. 1, BAGE, Springteid, Mass,

Planing &. Matchmg'.o
Movldlnjblu MWIng, 'l‘tnumu ‘)lunehu\u. ]

Saws s noua orll”
JOON It uC VM.K SONS m« 2 X,
Sano Tor Ustaiosue u NV elty,

OLD ROLLED
SHAFTING.

The fact that (his sbharting bas 75 per
strepgth, & fner A s And

oout gres
4 truer to gage, than a
lunduuhlcd\y the most economie

other In use, rend .
Wo aro also the sole manufecturers of the UxLERMATED

Lou.uu PAT, COUFLING, abd furn hulty-. Hangers
of the moet approyed -ly ce st malled op
lvpﬂclllu: o ﬂua uumu.l\u
Jry Btreet, Tod and :N Avenunes, Pittaburg .
Chicagos 111 and Sliwaukie, Wis,
1s sbafting u“ #LOTS ADA TOr sale DY

FULLER, DANA 1TZ, Bost M
KO, FLACK & V0T, 101 Chamsbors'st K. 1.

285
—— e —

Hos NG Blave

FOR ALL PURFOSESN.
- aple, dursble, and effective. &7
l’lhl‘:l ﬁiﬂ‘mb N Y0 'CO., 168 Pear! ST .\,Y

OTIS’ BAFETY HOIJTDIU

Machinery.
Ilu m MWJADWA \ =3

H ﬁRO". & CO.
JORK
The best wheel we have ever bad
The "" Igh (;l\u‘:.uv sawer perfect satisfac-
ery Wheel, | o0 Hannisnveo Can Co

EMERY WHEEL CO ,
LEHIGH VALLEY M:ln;mr( | i it

The Toll-Gate! Ersttiear sgtie.

fnd! Address, with stamp, K. C. ANBEY, Heltalo N X

The HOADLEY

PORTABLE STEAM EN INE

WITH AUTOMATICAL CUT-OFF REGULATOR

AND

BALANCED VALVE
v MOSV ECONOMICAL ENGINE MADE

ron ne Ve

Thed.C. noamn co LAWRENCE MASS.

SAW TH

STEAM ENGINES FOR SALE

1 offer the following vYery nptﬂuy Todd & Eafterty En-
f‘lnu for sdle at mm{ reduc rices: Oue L&, one
218 (sawmiil), one m i nen one 10x23, one b,
one 1118, one uluon ", onc nli portable one *x16,
doubla hnhung 1’1 L c u- lbd entirely new. Ao
1 will also furnhh

THE BEST,

WHERE YO

mmuam sod m lor Lo kinds of rope and
muhlury. ’d"’v_‘%r‘cululnd pﬂu
’

w Barclay 8t., New York, or Paterson, N. J.
HPARE THE CROTON & SAVE THE COST,

Driven or Tube Wells

furniabed to large conrumers of Croton snd Hidgewcod
Water, WM. D ANDEEWS & BHO., 414 WaterSt, N Y
who control the patent for Green s American Driven Well,

ARVARD UNIVERSITY DENTAL
SCHOOL, The next yesr of this u'h-ml begins
under the new plan, Sept. &, 1% and ends June 25,
1877, with a recess of one week st Christinas and another
in February. The tesching is consecutive through =
course of {wo years, the lnstruction of one year not
belng repeated In the next; that of the first year beln
Idcntlc with that of the Harvard Medical Echool an
by the same Professors. By this plan, the amount of
Instruction given ls double that of aay other strictly des-
tal schiool, snd at oll.(bl.l{ nereased cost, For informa-
tion, sddress THOMAS M. CHANDLER, Dean, 222 Tre-
mont Street, Boston, Mass

HHM L+ WROUGHT
IRON
ErAams & GIRDERS

'1‘!18 UNION IRON MILLS, Piusourgh, Pa—
The sttention of Engineers and Architects is called
o our tmproved Wroughit-lron Beams and Girders (pat-
ented), 1o which the compound welds between the stem
and fdanges, which bhave proved 50 objectionable ia the old
mode of manufacturing,are estirely avolded. Weare pre-
d o furnial all sizes at terms as !uonble l:‘ndc?t.}ob-:
Carnegie Brothers & Co.,Unlon ttaburgh,Pa.

J OYFUL Nxws for Boy- and Giris!
Young and Old!!l A NEW l\-
VE\TIU\ Just patented for them!

roll
'I‘nrnu B:Jnl.Drﬂllu(.(-rtn,-
ing, Pollshing ! All on ene Cabi
aet Wheels.
Pﬂce from §5 to §30. For Pamphlet.
d EPHRAIM BROWN
Lowell, Mass,

CELEBRATED FOOT LATHES

Foot Power, Back-geared Screw
Lathes, Small Hand and Power Plan-
ers for Metal, Small Gear Cuatters,
Slide-rests, Ball Machine for Lathes,
Foot Scroll Saws, lght and br-vy
Foot Circular Saws. Just the sr-
ticles for Amateurs or Artisans
Highly recommended. Sendfor 1I-
lustrated LllllL“\lr.

N.H BALDWIN, raconis, N. H.

Cotton Seed uller.

Highest A\rud at the Centennial Exhidition. D.Kaln-
weller's Celebrated Patent, ased by Of] Mills and Plants~
tions, Resd Judges' hcpon Plantation Power Huller,
NS Hand Machine, §75. 12 Center5t., New York.

‘OR SALE—In lots to suit, 2,000 worn out bright
re—cn(l.t.lg‘ nl--. at do. r lb Olct::‘}uu suitadle for
K & nds of S¢
A2d Steels GILCHRIST & GRIFFITE st B e 108

BLAKES PATENT
Stone and Ore Breaker

Crmnn all pard and Brittle Substances to
ny required size. Also, any kind of
bmxl for Hoats and for Coxcrers, &¢.
Address BLAKE Lt.L SHER CO.,
New Haven, (oan

FINE TOOLS AND FOOT LATHFS.
Screw cuttin ud plain Foot Lathes. ** Eureka'* Foot
Lathe, $15: and Dies, Twist Drl!lr. Chucks, Scroll
Saws, stub:' ools and Steel, Send for complete (llus.
trated Catalogue. JACKSON & TYLER,

16 German St !uluumn‘ )ld

WE ENAME L
InFINE JET BIACK every varietyof turned woad wark
parts of machinery,castings limware and other inetal
vork ENAMELED JET C2005 . in wacd ar metal. made ta arder
AMERICAN ENEMELCO.ITWankty STPROVIDENCE. R |

The Lehigh Emery Wheel

bas given v e entire ull-tluluu dulnl A much work in
same thne as any wheel of same grade [ ever used, and
l un:. by actual count of time and work, tAree times aa
SUP'T RoYEss FOxD Inox Fur Nouy, Pa,
Lxumu VALLEY EMERY WHEEL CO. ,» Welssport, Pa.

Steel Castings,

From X to 10,000 Iba. weight, An Invaluable substitute
for expensive forgings, or for malleable lron castings re-
qul{\llu' xrvnl -trrmnh N-n rur clrn;'ln.rt d price list
COMPANY

l.l\ 'l'll!ls‘l‘. l‘llll.ADE PHIA, PA
h ACHINERY OF IMPROVED STYLES FOR
mnlln’ ulll\ﬁLAi\ HEADING, and STAVES;
miso GUAGE LATHES for TURNING HANDLES, Sole
wakers of Laws Pat, Shingle and
chine, Address

Headlug Sawing Ms-
TREVOR & CO,, Locn-or\. N. Y.

Loo B0 Dest Relling articles (n the Woﬂd.
Ooe Sample free, and an order
fur 83,00, ATKINSON & CO., 2 Clinton l‘h«\‘ Y.

_ﬁo ‘We will start you in a Junness you
can make 80 & week withoat capltal

MONEY e oy Cann Jor ehiher acx.
WHIPPLE'S
Patent Door Knob.

Awarded a Hronse Medal AL the American Ioatitute Falr
for 194, The Ju u t ® conalder thla nclhod of

fastening DOOR nul lmprovement over any-
thi ol Invented tor the
al :ﬁ! sCrews and 'uhon’.n “b:‘ obmlu “l: suit

A"ﬂlll

: ]
wﬁ‘: u.. or wcoﬂﬁ.r*. X

—— s SR .
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Advertigements,

(R TR T

Engravings may Aead adoerticements ot (he same rate
per line, by measurement. ar (e letter press  Ad-
Perteients must be received at publoation ofice ox
early ae Fyiday morsing (0 appear in neet (seue,

PUC'S TMPROVED _ e
PATENT ILIVATOR BUCKET,
Fo L R LLLEN I'III

ilmum Nunr eliners,
Theso huckots are made of the best cmn
coal stampling (ron, and aro warrapted to
outwear six of the *‘old sty hrhu vie

Desw Addres
e T.F. m‘f& LA\" 'ﬂ.r.vnkl’u. E.D, XY,
‘KB l’&ﬂ' A'{D IIINT UPRIGHT AND
'tul (BY In the market, dxé, §163; Sx6,
) s Send fur Clrealar to

POST & (‘0.. Cinclonati, Ohto.
AS FITTE I"GI\&)RS. MACHIN-
- l"nmm should all read Plamb.
‘ . nOuMe luuuiltdnd
bo
B GALI.HWA\ w . 10th 8¢, Phlla,

& Week to Agents, Sampios FREE.
P, 0, VICKERY, Augusta, Malne,

neat
J,

8555 87

ASBESTOS ROOFINC.
The enly rediahle substitate for tin, at about one half its cost,
fnlsbed with Pire-Proof Coating, suitable for steep or
. 1o rolls resdy focuse. E (r applied by any one,
ASBESTOS PAINTS.

AN shaden, ready mixed, supetier body, rich coloes, (pc ce=-
ersl parposes (he mest durahle and economical proscctive cov-
wrings for exposed wood and fron, In pails, kegy and barrels,

ASBESTOS STEAM-PIPE AND BOILER

COVERINCS.

The edeatent, mont darsble and efertive non conductor in
Gre—pacar | superion | -'I others In U S government tets—
. [-y’ar‘ salator for Bals felts, remdering them indestructdie.

ASBESTOS STEAM PACKINC.
Indestructibie, selldndbelcating, Bat, and round, all sizes.
Fire-Proof Paints and Contings, Cements
for Steam=-Joints, Acld and Cas Retorts,
Leaky Roofs, &c. Roof Paint,
Sheathing and Lining Felts.
Asbestos Boards, Paper, Thread, Cloth, &c.

These articien are ready for use, and can be earily applied

by any one.  Sondl far Samples, l'omphlzu Price Lists, ete

H. W.JOHNS, 87 Maiden Lane, N.Y,,
Dytantes and Masufacturer, Established 1858.

Working Models

And F_xprrlmenul Muhxnr , Metal or made to
order by J. F. WENNER, & Genter ix. ¥

[ESTABLISHED 1846.)

Mum & Co.’s Patent Ofices.

The Oldest Agency for Sollciting Patonts in the
United Siates.

THIRTY YEARS' EXPERIENCA.

MORE PATENTS bave been secured through thia
sgeoncy, st home and sbroad, than through any other in
the world.

They employ as thelr saal A corps of the most ex-
perienced men ss exsminery, specification writers, and
draftamen that can be found, many of whom have been
selected fromw the ranks of the Patent Office,

SIXTY THOUSAND loventors have avalled them-
selves of Munn & Co.'s services In examining thelir in-
ventions and procuring thelr patents.

MUNS & CO., In connection with the publication of

the SCIENTIFIC AMERICAN, continue to examine in-
veutions, confer with inventors, prepare drawings, -po-
cificstions, and seai s, attend to Oling appll
o the Patent Office, paylug the government fees, and
walch each case step by step while pending before the ex-
aminer. Thuls Is done through thelr branch ofice, corner
F and Tth strects, Waabington. They also prepare and
file caveats, procure design patents, tradomarks, and re-
sues, sttend to rejected cases (prepared by the Inventor
or other stlorneys), procure copyrighta, sttend to inter-
ferences, give written opinlons on matters of infringe-
ment, fornish coples of patents, and, In fact, attend to
every oranch of patent busipess both In this and ia for-
¢ign countries,

A special notice is made in the BCIKNTIVIC AMERI-
CAN of all laventions patented throogh this agency ,with
the name and residencs of the patentos. Patents are of-
ten s0id, 1n part or whole, Lo persons sttracted Lo the (o~
yentiZa oy such notice,

Patents obtained o Cansds, Engiand, Fraonce,Belgtam,
Gernnany, Busis, Prossis, Spaln, Portugal, the Britiah
Colontes, and all other countries where patents are
granted, st prices grestly reduced from former rates
Send for pamphlet pertalaing specially to forelgn patents,
whicti statles the cost time grasted  and the requirements
or escli ouuntry.

Coples of Patents,

Persons dexiring any petent lasued from L6 Lo Novem-
per 3, 1T, can Do supplied with oficial coples st res-
somabie cost, the price depending upon the extent of
drawings and length of specifications.

Any patent issded since November 77, 1M, ot which

time the Patent Office commenced pristing the drawings
!

and specifcstions, may be had by remitting Lo this of-
Lee @l

A copy of the clalms of any patent lssued since 15 will
be furnishied for §i.

When ordering coples, please to remit for the same &
l'r:l' and scats name of patentes, e of Inventios,
tent
t contalning full Alrections for obtalning

ales patents mnt free A basdsomely
Heference Book, giit edges, containg 160 pages
By engravings and tables fmiportant 10 every pal-
wk of ref u

etuts, wmalled fres

ebioe and machanic, and 1o o useful bandix

ence for everybody, Pric

Addaress
MUNN & 0O,
Publabars BCLENTIFIC AMENRICAN,
: 47 Park l(.w N. \
BRANCH OPFICE ~Coarner of ¥ w : streets

Washing

Scientific

m to For showing heat of
0 ". Ovens, Hot Blast Mpes,

erﬂu I Super-Heatod Stoam, O Stills, &0,
ARV W, DULKLEY . Role Mandfaeturer.
1 Broadway, New York.

:

(Feoqerly of B2 Cothndl oo, Now Yok )

LRNTH BRAARY, Pk 0NN £ gORA, B L ORISR oy Agt

Reliel PlalesinHard T 1

SUBSTPUTE
Fe ATIONS, &
3 nlwm’uun Bvphnt G eraaty,
Hhhhw&w M—n,-\np-lu&

Machinists’ Tools.

Nxw and IxrrovED Pn-rn..-u.
&e.

und (or nevs umlmwd c-ul
NEW !IA% IIANIJ A("I‘l RING CO.

ow Haven, Cono.

HANDASYDE'S COMPOSITION

Fo‘ the Re ﬂ nd Pre e tion of
ncrustation in Steam en.

Used by the principal Rallroads, Coal lnnﬂ. and Gene-
ral Manufacturers In Great Britain and Ireland Satis-
faction guaranteed. The best and cheapest In the mar-
ket. Send for elrculars anu tuumonuln

Lathes, Planers,

'.u Broadway, New Y ork.
Oe‘r&. Bolt Cutters (K. BO(Per%cml N.J.

&S LONCORD AXLES

The Standard—Best Stock—Finest Finish-

MANUFACTURED ONLY BY

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

III.L STONE DIAMOND DRESSING MA-
CHINES. suu&le. effective, and durable. Also,
inted too! lor(melukmery Wheels, Grind-
uonu. lled Iron, udhper ender Rolls, and other
Tools, &"LM

nrpooel Dhmou
Driite made (o onder: 3. DICKISEON, 645 X

one in one nunne.
unsurpassed

Brayton Reaay Motor.
It has no boller, is u(e. economical, started by any
rells%le power.
Penna. Readx Motor Co,,
t
lnremnle the merfts of The Hlustrated
chk ¢ before determining upon your
bination for this season surpasses anything hcrr(ulurc
luem ed. Termssent free on application,
. FANCY CARDS, all styles, with name, 100., post
25 patd, J. B, HUSTED, Nassau, Konns: Co., N. ¥.
m, SELIG JUNIOR
Implements, Wholesalo and Export Hardware and
¢l n%#cmnu. Kat'd 1

small space, and gives an
’.fldm =
132 N. o Phlludelphln. Pa,
AGENT ' wWork or this fall and winter, 0 00m-
AN, CLUCAS & CO,, 14 Warren St,, N \’.
Importers of American Machlnery, ‘l‘ooll. Anlcnlt:‘nl
1866,
DUN, Exoraxv, and BERLIN, GXRMANY,

NOYE' S
rnishing Works
are thel ia o Burr
Millstones, Fortabl: uuu. Smut Machines ors, M1l
Pleks, Water W'h. Pulleys and Gearing, lpoe'ully

1 1, Bend for Catalo
adaptéd o Sour m J. T, NOYB&uurllumlo.N Y.

ROCK DRILLING MACHINES
AIR COMPRESSORS,

MANUFACTURED BY B0 eicuRockDaie Co
SENDFOR PAMPHLET FITCHBURG MASS

Todd & Rafferty Machine Co.

MANUFACTURENRS OF
The celebrated Greone Variable Cu Off Engine, Lowa's
Patent Tubular snd Flue Bollers, Flain Slide Valve Sta.
tlonary, Holsting, and Fortable F‘n.lnn llollcn of all
kinds, Stesm Pumps, Mil) Gearing, Bhafting, & Blik,
Tow Oskum Bagxing JHope, Flax,and lhm;\ hnchhn-n.
ents for the New Haven Manufactaring Co.'s Machin:
ln[u Tools, for Judson's O Vnmun and Htop Valves,
Bturtevant lilotor-. and rentinl l'ullw lll‘gon
WAKRKHROOMS, 88 LI} M(T\ B uun
WORKS, PATRRBON, NFW

])BOPOSALS WILL DE RECEIVED, UP TO
Docember 1xt, 1876, by the Trastees of the Now York
and Hrooklyn Dridge, st their olee 1 Water st., Brook-
Iyn, N. Y., for the manuracture and delive ry of 5,400 nnt
tuns of No. & galvanized steel cable wirg, (0 bo unsed in
the conatruction of the waln eables of the Kast Kiver
suspeusion Hridge Printed specifications containing
full Information will be furnished upon sppiiestion to
this office. W. A. BOKBLING, Ciixr EXOINEER.

T STEAM ENGINE

,o-ﬂ'v_,

NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITHYAIRSPFACE” IMPFROVEMENT,
Baves 10 to Wpercent, CHALMEIN BIFENCE Co.
! Yoot K. M 8L, N, Y. 112G N, ad 8¢, , 8L, Louls,

HUXLEY IN AMERICA.-FPull
reat lectares recentiy deliver
oo The Theory
NTIFIC AMERICAN
I'rice 10 conts oach, ¥
Il news dealers, Seut by
uall, from ™ Il" 10AN Ofes, on receipt of
1he price I hose e Iy sclontife lectures delly-
ered In Ames s by Professor Haxley

Y ROVESSOR

BUPPFLENENTS NoO#
centa for the three

T ——

Anmerican,

The Seientific Americn

REFERENGE BOOK

A Bound Book oi Vl_44 Pages, for 260,

On recelpt of 28 centa, wo send by mall, post i, n
eopy of a liandsome Hitle bound volume entitled the $o1-
ENTINIO Asemioan  Herunexor Boox, containing 144
!'HK'- fluserated with engraviogs, and forming ono of
be cheapest and n.oat yalusblo books of condensod re-
ference ever printed. Among its contents are;

1. The Census of the United Stntes, by States,
Territorien, and Counties, tn Sulishowing slso the sres
of the several States

2. Table of Occupntions.—Showing the prineipal oc-
cupations of the people of the (nlltﬁ States, and the
number of persons ehigaged in each urcupllluu
plled from the last Census

Table of Cities baving over 10,000 inhabitants—Com-
plied from the last Census

3. _The Patent Laws of the United States In ful)
With Directions How to Obtaln Patents, Official Rules,
Costs, ete,; Forms for Applications for Patents an
(uun Forme for Amignmeunis, In whole and part;
l.'(‘fhlrn Ntate, Town, County, and Shop Rights; Di-
rections How Lo Tntrodice and 8ol Invent ons ; General
Principles applieable to Infringements ; Syno wis of the
Patent Laws of Forelgn Countries, Costs, Frocedure,
Rights of Employers and Kmployees In respect to In-
ventions; State Laws concerning Patents,

4. United States Trade Mark Registration, show-
ing the Trade Mark Law io full, w ﬂlh Directions for
Registering Trade Marks, Costs, eto,

5. United States Copyright I.nw for Labels, in
fall. Wlw Directions, pr«-nu- et

The Principal Mechanien! Movr-fll- De-
scribed wpd Hlustrated by 150 small diagrams, of great
value 1o Inventors and Deslgners of Mechanism,

Com-

7. _Geowmetry, as Applied to Practioal Purposes, With
{llastrations,

8. The Modern Steam Eugine,—~With engraviog,
showing all the Pparta, names, ete,, and s brief history

of the Invention and Progress of Steam Power,

9. Horse I’.mr-—hlm}plo and
ullu’ the Horse Power of Steam
-u:r

ots.~Presenting engravings of 43 different
klndo of l ope l\lou, ' th explanst nnlu o lylngr
1{\ -Nu of Weights nnd Measures.—Troy
¢lght pomeann elght; Avolrdupols, or Com-
mrrcl-l Welght: French Welghta; U nllr St tes Stand-
r‘l onsure | Cublc Measure;
‘L uld Messure; Fronch Square Mrnurv. French
fe, or Solld Measure; Measuring Land by “ellm.
vmh eummvln: of ssection of the English. and
tion of Freoch mlf. of equal length
12. Valuable Tab)
(1) Table of the loclly and Fores of the Wind,
(2) Table of the Specinic Gravity and Weight per Cu-
|blc ;'oolt\-nd Cublc lnch, of the principal substances used
nt
(%) Table of the llrn-cunductln‘ FPower of various
etals and other Solids and Liquid
(4) Table of the Mineral (.on-mnrnu absorbed or
removed from the Soll, per acre, by different crops.
Table of Steam Fressures and Temperatures,
}() Table of the Effects of Heat upon various bodles,
melting pointa, ete

1%02’5 lllnm-

lain rules for Calcu-
ingines and Streams

momullou.—roree of Expan-

teambo &mfer dimensions of

pellcn. bon cubation, Tem-

n&hper Lonuwnu of

clf plain e pectae
c Heat x ﬁ;

1ids, Alr 3

ul..u Ilone)'nwcrot C&py'n

Mo ter, :
and u.auu Rods—valuabie Information Value
of pﬁued Amount of Power at present
Ylelded rrom neo. Sond-lu nlod(y
-no' ncuon- etk
Fies of Charconl: HIght or thu. Speed of
Electrlc Spark, etc.; Valuable Recipes
The SCIENTIFIC AMKRICAN RBI"ERENCR BOOK,
Price gn 5 cents, m-g boéh&d of d‘lewu A en:ﬁll: all
parts o ¢ coun and o ¢ undersign
mall on receipt o:‘{ie price. -
MUNN & CO.,Publishers,
Scientific American Oflice,
‘387 Park Row, New York,

—IStone Channeling
OR
Quarrying Machine,

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

STEAM STONE CUTTER CO.,, RUTLAND, VT,
SOLE PROPRIETONS AND MANUFACTURKNS.

i t Philadelphia Exhibl
\-nlo k:‘: :l‘:c.h uer! fﬁ R

PORTLAND CEMENT

HOMAN & KEENK'S, For Walka, Clsterna, Founda-
Uons, Btables, Uoliars, Hridgos, Heservolre. Bmtﬂu oo,
i2amit 10 centa for Practical Troatise on uis.

l. Muo-mhu) xmuu )h' York,
l OORK.S TANNATB Ol‘ SODA NILIB
BCALK &l’(l\\'k\‘ll\

J ROGENS & CO., Madison, Ind.
B Sendwor book on Boller Incrustation.

Portland and Keene's Cement.

Frowm the best London Maaufacturers. 'or ale by
JAMKS BRAND, = Boexman 5¢., New Yora.
A Practical Treaiise on Cement furnished for & conts.

Niagara
SteamPumpWorks

EsTANLINNED 126,
CHARLES B HARDIOK,

Neoe,. 93 Adaumes Sireny,

|()ur)m R 28, 1876.

The Tanite Co.,

STROUDSBURG, PA,
EMERY WHEELS & GRINDERS

RPECIAL NOTICE, ~Octoboer ¥, 1890, < Our Kale Euro-
ponn OMoos and Warerooms are opened this day at No.
Z The Templo, Live rp....l. under the immedinte man-
n.run ut of lluuhlu Paret, the Prestdent of The Tan-

(lln PLACE, city ann State,

OOGARDUB' PATENT UNIVPRSAI. ECCEN-
TRIC MILLS~For grinding Bonea, Ores, Sand, 0)4
srucibles, Fire Clay, Guanos, Of) -‘u-, Fnrd Corn,
((-rn -nd Cob, Tobaoco, Spuff, hunr. Salta, lumla
Spices, Coffee, Cocosnut, Flunrd A-huh.-. Mica'
ofc,, and whatever eannot be groond by other wils,
Also for Paints, Printers’ Inks, Paste f{llrlln . ete.
JOHN W, THOMSBON, succemor to JAMES |af.m\y,
DUF, corner of White and Flm Sta,, hew Yors,

MPORTANT FORALLCORPORATIONS \\l-)
MANF'G. CONCERNS ~Buerk’s Watchman's
Time Detector, capable of sccurstely controlling the
motion of & watchman or patrolman at the diferent sty
tlons of his heat, Nend for elrcular
J, l’.. BUERK, P, O, Box 0179, Boston, Muass.
o B<The sult against Imbhacnser & Co., of New ¥ ork
'n declded In my favor, June 10, 1954, Proceedings
have been commenced against [mbacuser & Co., for sell.
fog, contrary 1o the order of the Court  Persons using
clocks Infringing on my Patent, will be dealt with scecs
AND LEVERS

ding 0 law.
EST GAGK COCKS, "

DAMPER
MURRILL & KEIZER, 44 Holllday St., Balt.

RKGULATORS B
HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

V. B FRANKLIN, V. Pr'l. . Il ALLEN, Presi
J. B. PIERCE, %y,

£ 2n ot Gheer

Gen'y, A.rnl for N. Y.

UNCHING

DROP PRESSES, Siriaanras, FAkss CO..

OF THR

:| SCIENTIFIC AMERICAN,
For 1877.

MOST POPULAR SCIENTIFIC PAFER
IN THEE WORLD.

THIRTY-SECOND YEAR.

VOLUME XXXVL—NEW SERIES,

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the first day of January,
15877, a new volume commences. It will continue
to be the alm of the publishers to render the con-
tonts of the new volume more attractive and use-
ful than any of {ta predecessors.

To the Mechanic and Manvfacturer,

No person engaged In any of the mechanical pur-
suits should think of doing without the SciEx-
TIFIe AMERICAN, Every number contains from
#ix to ten engravings of new machines and inven-
tions which cannot be found In uny other publica-
ton.

The SCIENTIFIC AMERICAN is devoted to the
Interests of Popular Sclence, the Mechanic Arts,
Manufactures,Inventions, Agriculture, Commerce
and the Industrial pursuits genernlly; and it g val-
uable and Instructive not only in the Workshop
and Manufactory, but also in the Housebold, the
Library, and the Reading Room. Each volume
oontaing hundreds of Notes, Reoelpts, and Sugges+
tions and Advice, by Praotionl Writers, for Work-
Ing Mea and Bmployers, in all the various arts,

TERMS OF SUBSCRIPLION,

One copy of the SCIENTIFIO AMERICAN will be
sont for one year, 52 numbors, POSTAGE PRE-
PAID, to any subseriber in the United Stutes or
Canada, on recelpt of three dollars and twenty cents
by the publishers,

Ome drtra copy of the SOIENTIFIC AMERICAN will
be suppliod gratls for every clubi of flve subscribers
ut $3.20 cnch; or slx coplos for $10.50 without extra
oopy. Postage free.

The Sclentific American Supplement.
A wookly paper, uniform o slzo with the Sores-
TIFIC AMERICAN, but & distinot publication, It
contains working dmawings of engineering works,
and elaborate treatises ob every branch of Solence
and Mechanics, by eminent writers, at home and
abroad. An lllustrated cover proteots the hand«
somoly printed sheets.  Price, $500 per annum.

Single coples 10 centa.

Ome copy of the SCIENTIMC AMERICAN and one
copy of the SCIENTIFIC AMERICAN SUPPLEMENT Will
be sont for ono yoar, postage propalid, to any suk.
soriber in the United States or Cansda, on receipt
of seven Dollars by tho publishers,

The safest way 1o remit la by Postal-Order,
Draft, or Express. Money carefully placed inside
of enveolopes, seourely svaled, and carcfully ad-
drossod, soldom goos wstoay; but itis at the sens
dor's rink. Address all lotters and make all or-
ders, drufts, elo., payable to

MUNN & CO.,
37 PARK u'. NEw '0“
'l‘lll “ Solentifo Amerioan” Iy

BROOKLYN, N, ¥,

_om .K.Hh JOI .08.400" l{t.

Soos, ..'i.-




