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The policy of exhibitors has been to give in every case " being to select good examples from the stock on hand. Thus
the fullest possible representation of their products; and in | the visitor saw the average tools under ordinary conditions
lleu of oneor two prominent machines working, while the : of trinl, and at the same time could draw his own inferences
remainder in any one exhibitor's space remain idle, all are |as to the excellence of the material used, and the design
shown in operation. In very few instances, moreover, wore | employed in construction.

special machines made for the Exposition, the general rule Continued on page B44.

[NEW BENIES, )
J. A, FAY & 00.,'8 EXHIBIT OF WOODWORKING ted.
MACHINERY AT THE CENTENNIAL.

It is generally sdmitted that the display of woodworking
muachinery at the Centonnial Exposition has never been
equaled in any previous world's fair, either in pointof va-
rioty, of efficiency, or of numbers of the implements exhibi.
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Scientific dmerican.

THE CLOSE OF THE CENTENNIAL EXPOSITION.

With ceremonies as simplo and yet as befitting as those
which marked its opening, the Centennial Exposition has
closed, and so our grand celebration passes into the history
of the country. The present is hardly the time to view it
in the light of a single event, still less to attempt to point out
its results and probable effect upon the industries of the na-
tion and our future intercourse with the rest of the world.
Our participation in its occurrences is too recent, the mem-
ory of its details too fresh, for a retrospect ; nor can we pre-
dicate results on the recent past, during which the excite.
ment and turmoil of a phenomenal political campaign has
held the uppermost place in the public wmind. We shall
rather look for results after the business and trade of the
country, now rapidly recovering from the stagnation of the
past three years, shall have resumed their normal sctivity,
and after the finances of the nation shall have been settled
on some sound, honest, and enduring basis.

That the Centenninl, both intrinsieally as a display and in
the circumstances connected with it, has been successful
far beyond the lot of all previous world’s fairs, is plainly
evident, The exhibits collectively were, with few exceptions,
splendid representations of the resources and skill of the
contributing nations. Never before has there been gathered
such a collection of wonderful productions as the English
and German pottery, the French silks and tapestries, the
Chinese carvings, the Japanese bronzes, the Austrian art
work, the Belgian laces, the superb records of the vast en-
gineering works of Holland, the exquisite Italian mosaics,
the Bohemian glassware, the Russian silver and gold ob-
jects and precious minerals, the Swedish iron and steel, the
magnificent groups of Australian products, and our own la-
bor-saving machinery.

The extortions and privations which visitors to Vienna

Acagemy of ox, New York. 315 Grindstones .. 38
Alrand mine ventiation.......... 363 Gom Lmnl.i 86
ABRBOUIA®. . coovviinnionazisnsnes vonn 33 Hospltal In scrater, a ., -3
g:tn to cofrespondents T Jce, formation of (3)... e S8
CIETES. oo vunavness .« M6 loe water head dress, 8............ 342
wmtu 347 lodide of potassiom crystals (5).. Si7
. ved* IS Lrrigator, S Bew™ . ... i 3%
orel. Pevsser 34 ] L specd of ()., ...eoae. 43
. CTEines, o(l&c %2 ﬁ Levellng withoat t‘l.heo.d‘ouu (td] ﬁ

' - . e ve, Tapld B88% s ceean
ﬁ. % L3 .. T Locomotives and rallways’....... =9
maileable (W), . S ‘L‘y'-an loowm, the awards to the ... 385
Hrass pans, cleaning.. . SiL Microscopic detection. . ...oovunes 346
Barns, cure f0r........ .. 337 Mine ventilation, Tacts about 3453
Hasness and .. 347 Ofls, the adulteration of .......... 346
silek to . 8l Oxygen, our 1 .. 385
=.‘nn§r. artitolal. .. ... ... oD 345
1 . the Bade, Kogland, .- A Patents, omicial 15t of T
Castor of) plaat, thet. . .ooooonn.one =S D %
1, Payd Co's. -535,344 Plast, s s
i extibition, close of... 55 Pottery displs; 55
G BOEOBcepitcsersssanssoar ! cal .. SiL
G revives iness, the.. M1 Putty, removiog vee SH6
< the closing of the.... 335 Hallways and locomotives®........ 339
Centennial, the Corliss engine®.. 5#fRecords, intermitent, €1, ....... 856
COMMOoN seusL, ., e Safe, ireproof and burglarproof. 338
Chloroform in sleep * 5| Salt infts of Nevada, . ... AV 0T

c_onoglon. remwoving (). ........ 3i7|sclentine apparatus, French

nser, induction cofl (17),... 87 unwlu fon ilu

Counter gear for lathes* .+ 33| Soapstone, A IVIDE (%), .ouvens B

~ 541 [ ptars, the tWInKIDE Of tho.......
E|Stereoscope

un’s motl

= 0
Evol me ?np for

Fay & Co.’s BB%S xossrani 35, 30| Tortolsestiell scra

Fi and bone (9).. Wagon whuel, we

Fire, in case of espansLs Water supply for

Fish cultare 45| Weatler un

¥Fish, twin .. Welgot st poles and equator (6)
¥ox Irun i \\::mnn’n'nd :m

Uasligh re rope, o

Glass and 1ead (18)...00oversnenans 34| Woodworking machinery*
Glars SUATID o csvesrsnssesss 345! Wool and bair, detection o

THE SCIENTIFIC AMERICAN SUPPLEMENT,
VYol 1IN, No. 48,
For the Week ending November 25, 1876,

TABLE OF CONTENTS.

. INXTE TIONAL EXHIBITION OF 1576, With 12 tllustrations. —
2 %ﬁm lding and roundlnp Apparatus for Sweeping Prismatic
and Cireular Patterns, Ring and Polygonal Figures; Ornamental Fig-
-ru;s;‘?t Patterns of Various Shades Apparatas for Sweoping Gear
Wheel terass for Forming and Ad f'mu:x the Toeth: for Boft Metal
ll;.rx’{fnn; for Cast Iron Beams . —~Exhibits of Rock Drills, The Burlelgh

J1. ENGINEERING AND MECHANICS.~The Great Suspension Bridge
between New York and Brooklyn, with 4 [Hlustrations, —~Deseription of
the Mode of Makiog and um' the Cables, the Cradies, und Tempo-

Yoot llﬂdfc.-l'bocphor ironze, » valuable pc%or. showing 1ts

sex, with Tatles of 11s Com tivo streagth.~The Use of the ﬂu-
potic Nondle o Searchlog for lron Ore, by Professor J, C, 8x00K,
umum Magootisi of Mineral Rocks, the Stylos of Compass best
sulted for Bxplorstion of the Ground Surface, Metbods of Uso, Manner
of Burveying, ete, A valuable and loteresting paper.—~Compass Cor
rections of Lron “"’"n'?! Sin WiILLIANM Tuuuum.—nqﬂor: I‘,f the

om ¢ Tu

|
Wes Union Telegrap ny; I'rogross of Fneama s in
ork.—‘?l’.-t:c:’ymr Dc’ro:m l’p’ Awmerion, by T. Sreany llnf('r.-
@ Procoss of Hydraullec Mining at Duteh Flat. <Spriog Motors, with
"

~Plan for Street Car Propelled by Rubber spriogs, 2 0guros, —
Combined Spring Motor,by C.J . BCuoMAOKES, suxun?a.«g o
Water Kallways, with 4 (Liustrations, - Fhie Proposed ioad Locomotive,
B9 feet long, I feet nlfn. Intended to ran on the bottom of the KEn-
gl Channel betwoon France and England 2 figures.—The Water Iall.
way DOw ln.«?v.u!lun st 5t Malo, Franoe, Jengravioge, —~The New 100
wn Gun made for the [tallan Goverament, | esgraving . ~Trisls of the
ew siun Gun, Bagland. How the Si-tun Gun was Sade, with ¥ fig-
ures, ~Olls and Fat Destroctiveto Jron, ~Centrolds and thelr Applica-
!‘lon 10 Mochanieal Probloms, —A steam Lamp. ~Exporimonts on tue
urning of serow Stoamers, by VFrofessor Ossonsn ey NoLDn, —Now
Henndards of Wolkhts uni Meakures, by Professor HENK sy,

11l TECHXOLOGY .~Manufacture of Artificial Buttor, by Honry A, Mott,
Jr., B, M. Pl D, of New York, with six engravings, Dolng s full De-
tption of the Method of Manufacture, Apparatus, Cost and Pronts’

Afall and valuable rcpcr‘rlurly vxplaining the entire process. —Ac; lon

of Aleohiol oft the Braln, A Now VYollale Cell, paper read before the

Mturul Gas, —

rithall Amsociation, by C, H. W, Bxiies, ~FProfessor Bol!'s Speakiog
(3 sperimens of Conversation as Carried on Over 'Inu‘np,,
ron. ~Photographs upon an Easme! or Porcelaln, Newton's New
Proces for Fhoto-Emalsion Pistes, <lHow to Uso Pnotographio Baok-
rounds, V L. W, BEavey, of Now York, with fourteen 1lustrations,
Professor Seavey is the neknowledgod mastor of the art of producing
and ualug photo-hackgronnds; apd (o this puper o fully explains the
methods sdapted (or the produstion of e Gest practical effoots In pho-
wgraphlo porirsiture. Kvery artis Aloukd read this valoabile peper,

IV.&uumn IN MECHASICAL DEAWING, No, 25, Dy Professor ¢,
. MAoUORD, with il Hliaxtrations,

The Sclentific Amorican Supploment

w8 distinetive publication lssued weekly: every number conwains 18 oo-
avo e, with soine cover, uniform ‘n Mre with SOLENTIFIc AMERL~
OAN. wrins of subscription 10r BUPFLEMENT, §5.00 & year, postage pald,
10 subscribars, Blogle ooples, 10 conts, Bald by all nows des .n‘lﬂmn.u-
QUL the country.

TO BOIENTIFIO ANRRIOAN BUBAOKINERA WHO WINH TO TAKE YIR BUFPLR-
NENT . ~A subscriber 10 the BOIRNTIFIO AMERICAN Ry ohange at any tme
o0 the SUPPLENMENT, OF teay have Hoth papors sent Lo him, by remicing (o us
e differsuce bhotwoen Lhe smount sifosdy r.m for the BOIRNTIFIO A MERI-
CAXN and 1he BUPFLEMENT prices above wentioned.

Ramit by postal order. Address

COMBINKD BATEN < The SCIENTIFIO AMERICAN atd BOIRNTIFIO AMEN-
JCAN BUPFLERMEST will ba sent togothor for one year, postage free Lo sub-
soribers, on recsipt of §7.00,

All LO8 Bumban of Los BUFFLENENT from I1s commencoment, January 1,

W8, can be supplied | subscriptions date with No, | unless othiorwise or-

ared
MUNN & CO., PunLisinens,
¥i I'srk low, Now Yorx.,

Blugle coples Of any dosired numbar of Lhe BUFFLAMENT MOt L0 AD
.E;- o nurn of W conts v

untered at every turn were in Philadelphia rarely met
with. Within the grounds the provisions for the public
comfort were such that even the colossal crowds, which at
times filled the bLuildings, failed to disarrange them. And
then the crowds themselves! Where could two hundred
thousand enthusiastic people be zathered within such nar-
row limits for a day, and yet not a single accident, no inja-
ries to individuals, and no acts of lawlessness occur? What
a magnificent proof of efficiency, for our railroads to beable
to point %o the fact that eight million people have been trans.
ported to Philadelphia from every portion of the country,
over a period of six months, and but one casualty wherein
life was lost had occurred! Eleven years ago, these eight
million people were engaged in & bitter and terrible inter
necine war. Now, great national gatherings have taken
place day after day, unmarred by a word of sectional strife
or ill feeling. For three years the nation has been suffering

345 | under o shrinkage of values and a financial stress which

has brought ruin to thousands, and of which no one has
egcaped the evil effects.  Yet despite all the privations and

x57
s | suffering incident thereto, s vast national enterprise has not
5 |only been successfully carrled through, but has included

such u representation of the fraits of American industry and
gening as has never before been seen.
‘While we cannot yet point to special results due to the

344 | Centennial, we may at least be assured that it has imparted

to our people a valuable and healthy appreciation of the
¢ goodness which lieth abroad.” Its tendency has been to
break down that bulwark of intolerance and self-sufficiency
which Brother Jonathan too often deems in accordance
with his independent notions of self-sovereignty, and which
has caused him to depreciate the productions of older na-
tions. On the other hand, it has opened the eyes of the
world to the fact that we are ready to compete for prece-
dence in the trade in certain products, hitherto monopolized
abrond, notably our steel, our porcelain, our cotton goods,
and our silks. We have also learned to compare our own
work with that done In Burope; and having found where we
are excelled ns well s where we excel, we have stored up a
stock of ideas, sure to bear rich fruit in the future.

In these idess and thoughts suggested, in extended com-
merce due to the closer intercourse with, and henceo bettor
knowledge attained of, other nations, in the consequent fm-
petus to our industries and educational systems, and in a
brosder cosmopolitan spirit diffused over the whole country,
do we look for the best results yet to be gained from the
Centennial Exposition.

Al A
4

INTERMITTENT RECORDS AND THEIR INTERPRETATION

A fow years ago, men wrote universal history with the
utmost precision and confidence, as though the doings and
developments of humanity, during all sges and in every
part of the world, were perfectly known. The threads of
Luman history, so far as then possessed, plainly converged
toward a little tract of country ecast of the Meditorrmnean
Soa; and bolieving that the Scriptures contained n divinely
Inspired necount of man's origin there, men not unreasons.
bly Inforred that all the world outside their knowledge wns
notunlly or practically blank. But for the past half century,
Intelligent people have ceased to entertain that view, except
with great and varions modifications, determined by a more
or loss honeat desire to maiotain the integrity of the sorip.
tural record,  As soon as the matter began to bo critically
investigated, it booanme very clear that, so far from being
complote and continuons, the chronicles which lnd boen
woven no often into exhaustive histories, were disconnected
and fragmontary, extremely limited in scope, and wretchod:
ly deficlent every way. Even when fullest, they gave but
seanty Information of the daily lives of the peopls, the move-
moents of nations, the rise of empires, the progress of Inven.
tlon and discovery, indeed of everything now considored

mont valunble and important, historically considered,
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Gradually historical research and archwological investiga-
tion came In to discover and imperfectly bridge over enor
mous gaps in the history once thought complete; highly im
portant events were found to have been lost track of; during
long periods of time no records had been kept, and of records
carefully made only disconnected fragments have survived ;
unmentioned or falsely mentioned empires were found to
have flourished side by side with those which had professed
to be not only the people but the only people of their day,
while others a little further off were utterly unknown.
Splendid civilizations, lasting many centuries, had contribu-
ted nothing to the written chronicles of the nations whose
records remained ;: and others which had spparently burst in
full panoply upon the gaze of an astonished world, were
found to have had their beginning in barbarism, and to have
slowly risen to the lofty stage at which history had formerly
found them,

Still more fatal to the ancient view of universal history
were the discoveries that, at the generally accopted date of
man’s beginning, Egypt was in her decline, the grandear of
her civilization having reached its culmination before Satan
talked with Eve in the garden, and that other parts of the
world which had been accounted historically blank could
show, like China and Peru, the remains of ci-viliulion cer-
tainly as ancient as that of Egypt.

Then geology came forward to show that the six thousand
years of Hebrew chronology, or the doubly extended clhro-
nology of Egypt, covered but & minute fraction of the time
since man made his first recognized appearance on our globe,
and that all we know of human history is as nothing com.-
pared with the unrecorded ages of which we only know that
man existed. Evidence of the gaps inthe story of human.
ity, gaps of enormous duration, are indeed overwhelming,
Evidence of what man was doing during those sges is for
the most part nil. It is possible, however, to bridge over
some of those periods by inferences which cannot be consid-
ered wholly illegitimate, We know that, back of every civi-
lization which has been critically studied (no matter how ab.
ruptly that civilization may have first seemed to come upon
the stage of history),there have been found evidences of low-
er and still lower culture. In some cases it has been possible
to trace the successive steps of progress almost continuously
from barbarism upward, and everywhere the drift of evi-
dence touching early races is such asto justify the convic-
tion that civilization has always been a product of human
effort and time, Even when the antecedents of a civiliza-
tion are lost entirely, we still know enough of human devel-
opment not to believe that the nation began when and as it
first appeared on the stage of history.

All this is now common place enough, we are well aware;
and it would be unworthy of serious rehearsal here were it
not for the instructive parallel which may be drawn between
it and the historical interpretation of the equally intermit-
tent and fragmentars records of geology, touching which
there is stil! a great deal of misunderstanding.

In the early days of geological observation, men proceeded
just as they had done in the case of humnan history. It was
assumed that the rocks contained a divinely appointed re-
cord of the earth’s history, from which men could gather an
exhaustive knowledge of the whole earth’s experience. The
strata of England and Western Europe were studied with
great enthusiasm; their relative ages were determined, and
their fossil remains were arranged nccording to the assumed
order of their creation, with more or less forcing to make them
tally with the Mosaic days. Everything seomed straightfor.
ward and easy. If fish appeared in great numbers in one
stratum, it was because they were created then and there; if
monstrous lizards swarmed suddenly in another, it was be:
cause a new chapter had been begun in the geologic history;
and so on to the minutest detail,

But as knowledge increased by the study of outlying stra-
ta, grave doubts began to arige with regard to the complete-
ness of the supposed ‘perfect” record and the correctness of
previous interpretations. The times of “‘first" beginnings had
to be pushed back again and again. Formations supposed to
have suceeeded each other immediately weore found else-
where to be separated by deposits of vast thickness, requir:
ing enormous periods of timo for their doposition. Creatures
supposed to have come suddenly into belng in one age were
found to have existed at periods immensely more ancient,
Gaps were discovered whore none had been suspected; broad
distinctions of age and formation were ruthlessly wiped out;
and a8 the work went on, it became more and more apparent
that tho classifications and chronologic schemes, which had
been so confidently adopted, were largely misleading or
meaningless, To those who studied geology in books, the
completeness and continuity of the geologic record remained
undoubted; to those, howover, who wero engaged in the
study of the record itself, its intermittent and fragmentary
nature was most apparent. It was seen that only under rare
and exceptionally favorable conditions was it possible that
any record of 1ifo could be made, It was only under still
more excoptional conditions that the record, if made, could
be preserved, And when the limited scope of
investigation was taken into the account, the absurdity, of
the early deductions considered as comprehensive and ox-
haustive, becamo ludicronsly plain, Yet when Mr. Darwin
appealed to the imporfection of the geologlo M;Olm‘
geologlsts everywhero raised w great laugh of derlsion, as
though he had invented thoe plea to wmﬂ kne s of
his caso.  Public opinion on this point had indeed to under.
go thesame course of lnstraction and enlig ent that we
have notioed in connoction with the hi . 0.

of

who consider thomsel ves compotent to disouss pu

goeper problems of geology, svolution, and #0 on, not un-

which it s not yet by any means comploted. won
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_frequently show thelr unfamiliarity with Nature by repeat-
ing the old objections to any admission of broaks in the re-
cord of the rocks, apparently unconscious that the pro.
sent scope of geologleal knowledge is as limited, goographi-
cally viewed, as the range of universal history was a contury
ngo, or that it 18 slmply absurd to argue as though what is
known of the earth's history is the whole of that history,
Even if wo had, duly arranged in our cabinets, overy fossil
the world contains, we should still full as far short of a con-
nected history of 1life as our libraries do of a history of
humanity,

From the necessary conditions of the case, it is and must
always be simply presumptuous to make sweeping asser-
tions of what may or may not have been, in the absence of
positive evidence. We ean only assume that the unknown
most probably conformed to the known in general character;
that, if there is found in any region & sudden accession of
vestiges of high civilizntion, it is more likely that a civi-
lized people suddenly invaded that country and took posses-
sion of it, us the whites have this country, than that a pe-
culiar civilization camo suddenly into existence by direct
creation. And similarly, if we find & stratam of rock sud-
denly (geologically speaking) filled with the remains of a
higher form of life than the underlying strata showed, it is
more reasonable to attribute the change to migrations, such
as we have evidence of, than to creations, of which wehave
no evidence. And when all the evidence we have points to
the evolution of higher types of civilization or of life from
lower types: and since we know that, in our histories of
varth and man, the unrecorded periods clearly exceed enor-
mousiy in duration those of which we have even partial
rocords; it is altogother more prudent to be modestly guided
by the known than to give ourselves up, as the unscientific
are prone to do, to wild imaginations and the traditions of
those whose means of knowledge were demonstrably inferior
to ours.

— = vtre——
THE STEREOSCOPE,

We are indebted to the late Sir Charles Wheatstone for a
series of investigations on binocular vision, which finally
culminated in the invention of that now very popular little
apparatus, the stereoscope. It wasin 1823 that Wheatstone
called attention to a fact until then hardly noticed, namely,
that the perception of relief in objects is the resultof the
superposition of the images, one on each eye ; but these im-
ages slightly differ from each other. The mind, guided by
the experience of many years, receives in this way the im-
pression of various distances; and Wheatstone discovered
that this impression may also be given to the mind by two
pictures if each is drawn so as to cerrespond,respectively, to
the image received by each eye. In order to prove this,
‘Wheatstone invented the stereoscope. Considered from the
standpoint of pure Science (spart from its practical applica-
tion for amusement, instruction, and research, and the bi-
nocular micr pes and telescopes that have grown out of
it) this discovery of Wheatstone's is perhaps as interesting
as any other invention of recent date, not excepting the ka-
leidoscope, the telephone, the pseudoscope, and the revol-
ving mirror for measuring the velocity of light, etc. Sir
David Brewster, who was erroneously supposed by many to
have invented the stereoscope, used often, while insisting on
the importance of this new conquest in physical science,
to describe this instrument unhesitatingly as the most re
markable gift with which the study of binocular vision had
been enriched,

The first stereoscope by which Wheatstone demonstrated
his discovery was n reflecting stereoscope. Two vertical
mirrors were placed so as to make, respectively, an angle
of 457 with the axes of the eyes, and in such a position as
to reflect the rays coming from the right and left into the
eyes, the mirrors belog joined at a middle point between the
axes. Two perspective drawings, correctly made, so as to
correspond with the image which the real object would make
in each eye, were then so placed, at the right and left, asto
cnuse these images in the mirrors to coincide in the act of
vigion, and the illusion was porfect. Wheatstono found
Inter that he could dispense with the mirrors and simplify
the appuratus by using two prisms, to which le had lenses
attached so a8 to magnify the drawings. Browster finally
had prismatic lonses made, joined by their thinnest odges,
by which small drawings, placed at the distauce of, say,
threo inches, could be made to colncide for the vision, It
should, however, bo mentioned that Duboseq, of Paris, was
the first to give to the stereoscope the simple practical form
in which it is now seen in the trade; but its popularity did
not become established until photography came to its aid, ta
make binocular pictures porfect in all their detalls.

It wis ot the first universsl exposition,in London, in 1851,
that Duboseq exhibited a stercoscope, and then for the first
time the instrument became noticed by the publie, although
it had been known to sclentists for 13 years, during which
time Dr. Carpenter and others had continually, in lectures
on physical sclencos, pxhibited the instrument and demon
strated the principles of Wheatstone's discovery. Accard-
ing to the statemonts of one menufscturer of optical in.
struments, & long time elapsed before the people began to
appreciate the beauties of the stereoscope ; und for several
yours no sulow of any lmportance could be made. But at lnst
itn morits wore realized, und suddenly a large demand
sprang up.  The storeoscope soon beenme in fashion | and
the manufacture of the different forms of the instrument
(varying in price from B0 conts to $100), the grinding of the
prismatic lonsos, and the production of the photographic
pictures (on paper and on glass) have now bacoms an impor-
tant branch of business, in which thousands of artists and

workmen are occupled

Scientific American.

A recent application of the spectroscope, especially useful
for the student of Sclence, consists in the reproduction of
drawings of geomotrical figures, illustrating the various
forms used in the study of stereometry, such ns the pro-
Jection of solids in descriptive geometry and spherical tri-
gonometry, and espoecially in crystalography. In the latter
sclence, it may be made especially useful, as, in this way,
not only the crystals themselves, but also the forms result.
ing from the interpenctration of two crystals, may be ex-
plained better than can be done in any other way. The re-
Intion of various systems of crystalization, the transition
of one form into another, the relation of the nucleus to ex-
terior forms, thedirections of cleavage, the position of axes
of crystalization, thelaws of double refraction, and various
other more or less intricate subjects may thus be made sim-
ple to the avernge understanding: and these studies may
awnken some interest in this important subject, and sim-
plify it to those who cannot afford to buy the expensive and
bulky models of crystals. A number of stereoscopic pic-
tures may thus be made equivalent to a collection of models
costing as many dollars as the pictures cost cents,

-

ARTIFICIAL BUTTER

There has been for some time past a prevalent impression
that, if the manufacture of artificial butter has not died
out, at least no product of this description is now industrial-
ly made which has any standing in the market, or which
cannot, by any one, be properly distinguished from the gen-
uine article, It is true that the public, both in this country
and more especinlly in England, has had placed before it in
the newspapers more records of failures in artificial butter
making than of the successful efforts therein; and these, to-
gether with the popular prejudice which exists against the
material, are sufficient, perhaps, to account for the general
impression referred to. The facts, however, we are assured
by competent authority, are altogether against any such con-
clusion, for quite recently no less than fifty artificial butter
factories were counted in this city; and large quantities of
artificial butter are sold in the market by wholesale dealers,
or are purchased direct from the manufactories by large re.
tailers, and offered to the customer as genuine butter,
There is, of course, a duplicity in this business which is re-
prehensible; but if people cannot distinguish the made from
the natural vroduct, and if the former is, ag reported by
Professor Chandler, actually more healthful than theaverage
cow butter sold, it would be difficult to prove any damages
save to the moral sense to all, and to the over-qualmish pre-
judices of a part, of the community.

It will be seen furthermore that, the above being the
case, the problem of succesfully producing the imitation
product has been golved, and in that we may recognize an
important step in sclentific progress, which it is worth
while to consider briefly in the light of previous efforts, As
the successful process is based mainly on the invention of
Hippolyte Mége, patented in this country in December 1873,
the previous patents, obtained by Bradley in 1871, and by
Peyrouse in the same year, as well as that taken out by Paraf
in April, 1873 (which last is charged to be a piracy of Mige’s
ideas) need not be referred to. The best points of Mige's
invention are found combined in the reissue of his patents,
dated May 12, 1874, and among them these two essential
and important operations, namely, the extraction of the oil
from the fat, at a low temperature, and the conversion of
the oil, by churning with milk, into butter. The caul fat,
being washed, is hashed, melted in a water bath at 125°
Fah.,, and, after becoming separated from the membrane, is
allowed to solidify. It is then pressed, and the oil treated in
different ways according as the resulting product is intended
for immediate or future use. It will suffice here to say that
the product thus obtained has a grain, and seemingly has no
resemblance to genuine butter save in color, With refer-
ence to the many other patents issued since the date of
Mdge's, it may be said that, as a rule, the common defects,
of grain, lack of savor, and inferior keeping quality, are pre-
sent in all; and the products may more fairly be described
a8 chemically prepared tallow than as butter,

The above statements are made on the authority of Dr,
Henry A. Mott, E, M., n promising young chemlst of this
city, who for some years back has been engaged in lnvesti-
gating the subject wo are here examining, His researches
have included the actual manufacture and testing of the va-
rions compounds patented ; and their result is found In the
present, or “ true,” ng he terms it, process for producing ar-
tificial butter. To Dr, Mott belongs the credit of this dis.
covery, although the ownership of his process is in the
hands of others; and its saliont feature Is that he produces,
not tallow disguised as butter, but butier itself, This will
be seen at onee from the fact that chemical annlysis of cream
butter gives water 1220, and solids 87°71 parts per 100: of
artificial butter, water 12:000, solids 87005, The amount
of casein in the artificial product, the detailed analysis
shows to be n little highor than in the natural butter (0745
to 0r10) but not sufficlent to make any difference, Compar-
ing the futs proves that there is s very small amount of
butyrin in the artificlal product, nnd herein lies the chief
disparity : which amounts to an abgolute virtue, because,
while safficlent butyrin exists to afford the necessary odor
and flavor to the artificinl produet, there is not enough con
tained to render the butter rancid by decomposition,

Dr. Mott's process of manufacture is as follows: The fat,
after being welghod, is thoroughly and repeatedly washoed in
tepid and cold water, It is then disintegrated in a meat
hasher, and foroed through a fine sleve. Next, it is placed
in the melting tunk, which is surrounded by water at 146°
Fah., and there kept until the temperature of the fat renches
124° Fah. During this process the matorisl is constantly

337

stirred, After the scrap has settled, the clear yellow oil is
drained off in cans, and left for from 12 to 24 hours in &
room at 70° Fah. to granulate. The refined fat Is now
packed in cloth into small packages, about 8 inches long by
13 inches thick by 4 inches wide, and these are placed on
metal plates, and piled one above another in n press. Girad-
ual pressure is applied, when the oil ls driven out, lm:
cakes of pure white stearin left. Theoil, belng cooled to 70
Fah,, i8 next churned with sour milk, annatto, and soda, 100
1bs. of oil being used to 15 or 20 1bs. of milk, 3 ozs. of an-
natto solution, and § oz. of bicarbonate of sods. The mixture
is agitated for ten or fifteen minutes, and then led into &
tub of pounded ice, with which it is thoroughly mingled.
This process completely removes the grain. After the ice
melts, the solidified oil is crumbled, and 30 1bs, of it are in-
troduced in a churn with 25 1bs. of churned sour milk.
Here it takes up a percentage of the milk, as well as the but-
ter flavor and odor. Lastly, the butter is worked and salted
in the usual way, and is packed in firkins, ete,, for the mar-
ket.

Hon. X. A. Willard, President of the New York State
Dairymen’s Association, an able butter expert, admits his
surprise at the flavor, and declares the butter the best yet
made. The cost of manufacture is about 18 cents a poand,
the selling price 25 cents to wholesale dealers; so that, so
far as the saving is concerned, there is very little, over the
cost of genuine butter. The economy, however, would doubt-
leas become manifest were the people willing to accept the
material for what it is, and thus enable the industry to be-
come established on a broader foundation.

Dr. Mott’s report on artificial Lutter, recently read before
the Chemical Society of this city, contains complete details of
his processes, together with 2 review of those previously
patented, besides full chemical analyses, complete estimates,
and plans for a factory capable of producing 500 lbs. of but-
ter daily, and drawings of apparatus, etc. This valuable pa-
per, too lengthy for these columns, appears in full in the
SCIENTIFIC AMERICAN SUPPLEMENT, Now. 48 and 49, cur-
rent volume.

THE SALT BLUFFS OF VIRGIN RIVER, NEVADA.

The mineral wealth of Nevada is by no means confined,
as many may suppose, to Big Bonanzas and similar stores
of precious metal hid within its seemingly barren moun-
tains. In many places its sterile plains—the beds of recent-
ly evaporated seas—are underlaid with extensive strata of
cruder though possibly not less important commodities,
among which common salt is certainly not the least valu-
able.

Perhaps the most important of the formations of this
character are the vast deposits of rock salt along the valley
of the Rio Virgin, in the southeastern corner of the State.
Their discovery is quite recent. Lisutenant Wheeler, in
charge of the survey of the region west of the 100th meri-
dian, first visited their neighborhood in 1869, and again two
years later, at which time the only indication of their pres-
ence appears to have been a curious natural well, which Mr.
G. K. Gilbert describes and figured in his report on the ge-
ology of those parts. It lies near the confluence of the Rio
Virgin and the Colorado, in a smooth gravelly plain sloping
gradually toward the latter, and presents a round, crater-
like opening nearly three hundred feet across at the top.
The sides are of unconsolidated defritus horizontally bedded,
the upper thirty-five feet being of half-sorted gravel and
sand, and the lower fifteen feet of saline sand showing a
slight efflorescence. At fifty feet below the land surface is
a water level about a hundred and twenty feet across, and
below the water the slope of the bottom can be seen contin-
uous with the bank for fifteen or twenty feet. The water
is too salt for drinking. There is no sign that the well ever
overflowed, the water is not thermal, and no marks of gey-
ser action are to be seen. Mr. Gilbert suggests that the
well might have been opened by the solution of a salt de
posit, which is extremely probable in view of the vast ex-
tension of saline strata along the river valloy.

A correspondent of the San Francisco Chroniele, who
lately made a specinl visit to the salt quarries now being
opened up at various points from six to twenty miles above
the Colorado, roports that the rock salt ocours in * moun.
tains," and is quarried like marble or granite. The salt
mountains begin about six miles from the mouth of the Rio
Virgin and extend along its valley a distance of thirty miles,
For the first six miles or so, the salt rock appears like com-
mon coarse gray granite, and Is said to contain 92 per cent
of pure salt.

The quarries hore le along the east side of the river and
within half a milo of the river bank, On the western side,
twonty miles up, the salt is as white as snow on the surfuce
but beautifully transparent within, The blocks of salt
thrown out by blasting look like cakes of clear ice, 80 crys.
talline that fine print can be read through several inches
of it
The Rio Virgin is & muddy turbulent stream about a hun.
dred feet wide and very shallow. Where it joins the Colo-
rado,the Iatter is perhaps seven hundred and fifty foot wide
and from ten to fifty foot deep at low water. The head of
navigation is at Collville, twenty-five miles below, but small
bargoes of a few tuns burden are towed up to the mouth of
tho Virgin for cargoes of salt for supplying the mines of Bl
Dorado caiion and elsewhers, The Virgin joins the Colora-
do at a point six hundred miles above its mouth, and about
fifty milos bolow the outlot of the Grand Caflon. The re-
glon about the salt mines is altogether barren and desolate.
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IMPROVED FIREPROOF AND BURGLARPROOF SAFE.

1t has boon suggested that the simplest firoproof safe is
found 10 a hole in the ground. The present invention im-
proves upon this idea by suspending a safe by a chain in a
well, and also by locking it there so as to prevent burglars
from raising it, A, in the engraving, ropresonts a well of
strong masonry in the collar under the safe, B,in which isa
watertight case, C, of galvanized iron, surrounded, excopt at
the top and bottom, by water, Into this case the safe is low.
ered by a chain, pulley, crank shaft, counterweight,
ote. A staplo is attached to the bottom of the safe,
and a bolt, K, which is operated through the medium
of tho arm, a, and rock lover, b, by rod, Z, passes into
said staple and o holds tho safedown. m, in the small
diagrams, is a aliding bolt, which, in connection with
the tumblers, L, controls the locking bolt, K. The
tumblers are connected to rods, O P, respectively, ex-
tending up through the floors to the room in which the
safe is used, to be manipulated conveniently. Q is a
trap door in the floorof the room, over which the safe
stands when raised.

The invention was patented through the Scientific
American Patent Agency, September 26, 1876, by Mr,
1. J. Gray, of Pentwater, Mich.

In Case of Fire.

The season is at hand when fires most prevail, and
when the precautionary hints of the late Dr. Hall are
most important to be heeded. They are as follows :
Keep doors and windows of the structure closed until
the firemen come; put a wet cloth over the mouth, and
get down on all fours in a smoky room; open the upper
part of the window to get the smoke out; if ina thea-
ter, church, or school room, keep cool; descend lad-
ders with a regular step to prevent the vibration. If
kerosene just purchased can be made to burn in & sau-
cer by igniting with a match, throw it away. Put wire
work or glass shades over gaslights in show windows,
and in bedrooms with curtains; sprinkle sand instead
of sawdust on floors of oil stores; keep shavings and

wood awsy from steam boilers, and greasy
rags from lofts, cupboards, boxes, etc.; see that all
stovepipes enter well in the chimney, and thatall lights
and fires are out before retiring orleaving the place of
business; keep matches in metal or earthen vessels,
and out of the reach of children; and provide a piece
of stout rope, long enough to reach the ground, in
every chamber. Neither admit any one if the house
be on fire, excapt police, firemen, and known neighbors;
nor swing lighted gas brackets sgainst the wall; nor
leave small children in & room where there are matches
or &n open fire; nor deposit ashes in a wooden box, or on the
floor; mor use a light in examining the gas meter. Never
leave clothes near the fire place to dry; nor smoke or read
in bed by candle or lamp light; nor put kindling wood todry
on top of the stove; nor take a light into a closet; nor pour
out liquor near an open light; nor keep burning or other in-
flammable fluids in rooms where there is a fire; nor allow
smoking about barns or warehouses.

-—
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TIME DROP ATTACHMENT FOR ALARM CLOCKS,
This is an ingenious device connected with ordinary clock
mechanism, which may be attached to the door of a fur.
nace to turn on the draft; with the faucet of & water pipe,

\J

RIRARRANARAN

\

AR
AV ‘:
\ \\‘ \}

W

DM e

\ /l'

to turn off or on the water; or with the valve of a gas pipe,
to turn off the gas at any time, A rod, C, passes through
the bottom of the case of the clock, and has a loop formed
upon its upper end, to enable it to be hung upon the teeth
of the wheel of the alarm mechanism, B, To the lower
end of the loop rod, C, Iy plvoted the end of a lever, D,
which is pivoted to the bottom of the clock, A, when sald

Feientific Qmevican.

elock is attached to a wall and to the bottom of a shelf. The
other end of the lover, D, rests against the arm of an obtuse
angled lever, E, which is pivoted at its angle to the bottom
of the clock, or to the shelf to which said clock I8 attached,
80 that its othor nrm may project boyond the end of the sald
bottom or shelf. The loop rod, ¢, the lever, D, and the ob.
tuse-angled or cam lever, K, aro so arranged that the ope-
ration of hanging the loop rod, C, upon a wheel of the alarm

mechanism may raise the free ond of the obtuse-angled le.

i
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in ndjusted upon the long arm of the square at a point re.
prosenting the half width of the bullding, and upon the
#hort arm at a point representing the desired piteh of the
raftors. The bars, C, are then ndjusted sgainst the edges of
the arms of the square, and are clamped in place by the
sorows, B. The Instrument 18 now sot to give the lengih of
the rafters and the bevels of their ends. The Instrument
may bo used without a square, by having lines drawn upon

the undor side of the bar, A, to represent the different po-
sitions of the bars, C, for different lengths and pitch-
08 of raftors,

The device was patented September 26, 1876, through
the Sclentifie American Patent Agency, by Mr. George
H. Bradahaw, of Fayettoville, Tenn.

-
Enameled Cooking Vossols,

Cast fron cooking vensoln, conted on the inside with
a white poroelain or enamel, nre now extensively used,
and nre gonerally supposed to be as safe as they are
convenient and cleanly. It has been assumed that
vegetable acids, which act more or less energetically
upon metallic surfaces, do not affect this porcelain
lining, and that vessels protected by it may therefore
be used for cooking acid fruits, preparing pickles, and
kindred processes. It seems, howsver, that there msy
be ‘“death in the pot,” even when it is enameled. A
Scotch chemist, in a paper recently read at Glasgow
before the Society of Public Analysts, states that some
kinds, at least, of this porcelain lining are very readi-
ly acted upon by acid fruits, common salt, and othe:
substances used for food, and that thus large quanti-
ties of lead and even arsenic are dissolved out during
culinary operations. Analyses were given of three en-
amels taken from cast iron pots made by as many dif
ferent manufacturers. All contained arsenic, and two
of them lead; but it is not so much on account of the
presence of these substances that the enamels are ob-
jectionable, but because of their highly basic charac-

ter, which renders them peculiarly susceptible to the
action of even feebly acid solutions. The percentage
of bases in the three enamels was 38°58, 53-73, and
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5528, respectively. A one per cent solution of citric
acid, boiled in the third, roughened and destroyed the
enamel at once, dissolving out enough lead to give a
dense black precipitate with hydrosulphuric acid. An
enamel that will not bear so moderate a test as s one
per cent solution of citric acid is certainly not fit tobe
used for culinary purposes.

GRAY'S. FIREPROOF SAFE.

ver, E, into a horizontal position, so that it may receive and
hold any object hung upon it. With this construction, as
soon a8 the alarm mechanism starts, the loop rod, C, will
drop, which withdraws the end of the lever, D, from the
arm of the angle lever, E, so that the object hung upon or
from its other arm may drop. In case it is not wished to
sound an slarm when the alarm mechanism, B, starts, the
bell, or hammer, or both, may be detached. The lower end
of the loop rod is provided with ahandle for convenience in
hanging it upon a wheel of the alarm mechanism. The ob-
ject, in falling, may release a weight which performs the
required operation. This device was patented through the
Scientific American Patent Agency. September 26, 1876, by
Mr. Charles Cottrell, of Newport, R. L.
IMPROVED BEVEL,
Carpenters and builders will be interested in a new in-
strument which we illustrate herewith, and which is in.
tended for use in determining the length of rafters and the
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bevels of their ends, when the width of the building nd
the desired pitch of sald rafters sre known. The device
may also be used for getting the length and the bevels of
tho ends of braces, and for othor similar purposes, A 1o°
presents a bar, upon the edge of which Ix formed a scale of
division marks, numbered to ropresent the length of the
rafter or brace, and which should be made upon a soale of
an inch to the foot to make it correspond with the division
marks of an ordinary square. The bar, A, Isnslotted longi:
tudinslly to recelve the clamping screws, B, which are
serowed into straight bars, C, placed upon the lowar side of
said bar, A, us shown. In using the instrument the bar, A,

If the enamels employed in this country are similar
to those in Europe, as they probably are, our readers
should be cautious in using vessels coated with them.

We have not experimented upon them as yet, but may doso
and give the results at some future time.

i

A NEW IRRIGATOR.

Mr. Frederick Taylor, of Covington, Pa., has patented,
through the Scientific American Patent Agency, September
26, 1876, an improvement in irrigating apparatus, which, as
shown in the engraving, consists of a tube, A, with & point-
od and perforated end to be set in the ground near the plants;
the water froin this tube slowly escapes through the perfo-
rations and thus gently moistens the ends of the plants.
A number of conically pointed and perforated tubes, B, are
attached to a main pipe for holding the water to irrigate a
number of plants or hills from one supply, the pointed pipes
being attached 8o as to project laterally from the main pipe.

These irrigators may be used indepondently of the maln pipe
by sotting them upright on the point in the ground and filling
thom. For elevating the main pipo, and for adjusting the
Iaterals as required, they ure made of fexible matorial; but
the points are of metal,
.ttt —

Curonorons has beon administored to » child during
sleop, and a painful operation was performed, the ohild sleep-
ing on and awaking in the morning unconsclous of anything

is 1aid disgonally across the arms of an ordinary square, and

unususl having occurred.
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~ LOCOMOTIVES AND RAILWAYS.

Our seloctions this week from Knight's * Mechanical Dic-
tionary” (published in numbers by Messrs. Hurd & Houghton,
New York city) include a number of interesting engravings of
locomotives, among which will be found represented the early
machines of Stophenson and others, now carefully presarved
as historical relies. We alwo give (Nustrations of two rail-
ways of curlous construction, The

FELILY RATLWAY,
Fig. 1, has its track on the bottom of  water course, and

Fig. 1.
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Ferry- Railheay
the earriage which runs thereon has an elovated deck which
supports the train, Chalns are attached to the carriage and
connected to engines on each side of the stream, and in this
way the huge vehiele s pulled from shore to shore. A fer.
ry of this kind is in existence at 8t, Malo, France, and there
aro othors in various parts of Holland, Tt is a cheap sub-
stitute for a railway bridge. Fig, 2 represents Vignolles
and Ericason’s

CENTRAL FRICTION RAIL,
which Is grasped by apparatus from the locomotive, so that
the Iatter is thus assisted in
asconding grades. The rail
consists of & flat pilece of
iron fixed in & vertical posi-
tion in chairs, a. ¢, d are
horizontal friction rollers,
¢ being fixed and d movable
on their respective shafts,
To the driving axle, g, is
attached bevel gear, % i,
which rotates the shaft, e,
of the driviog roller, e. The
friction roller, d, may be
pressed against the rail by the lever, m, which is so cou-
nected as to be easily operated by the engineer. Thedriving
wheels, 7 0, may be released from the power of the engine
by disengaging the clutches, p ¢, so as to throw the whole
force of the engine upon the griping rollers, ¢ d, when as-
cending & grade. In Fig. 8 are represented

BLENKINSOP'S AND HEDLEY'S LOCOMOTIVES,
two of the earliest constructed machines. Blenkinsop's lo-

Fig. 8.

Fig. 2

_‘A—,Vallnh'mo[-‘n Locomotive (1811),
B, Hedley's Locomotive (1813)

Fig. 4.

— - — |
DPodds and Stephenson Locomotive (1815

Scientific American,

comotive, In 1811, was usefully employed at the Middleton
colliery In hauling conls on s tramway, the engine having
spur wheels working Into a rack on one alde of the track.
The engine, A, Fig. 3, was otherwise supported on four
wheels. The fire was built in & large tube passing through
the boller, and the tube was bent up at the end to form a

Fig. 6

A, Scphrmzon's * Rocket ™ (1829),
B, English Lncomotire ( Longitudinal Section).

C, Goock's Exprexs Engine ( English).

D, Cramptan’s Express Engine ( English).

chimney. Two vertical cylinders were placed sbove the
boiler, and the pistons were connected by crossheads and
connecting rods to cranks on the axles of spur pinions, which
geared into the main spur wheel, which formed the driver.
It was long used on a colliery railway between Leeds and
Middletown, 3} miles distant, and perhaps was the first suc-
cessful locomotivein regular use. It drew trains of 30 tuns

weight at 3§ miles per hour.

Fig. 6

In the spring of 1813, William Hedley built a locomotive
with four smooth drive wheels, to run on & smooth rail.
The machine failed to accomplish much, on account of its
small boiler. Hedley thereupon, the same year, built ano-
ther engine (shown at B, Fig. 8), having a return-flue boiler,
and mounted on eight driving wheels, which were coupled
together by intermediate gear wheels on the axles, and all
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propelled by & gear In the center, driven by a pitman from
the walking beam. Hedloy's locomotive was objected to by
rosidents of Newcastle, on secount of the smoke. He there-
foro passed the smoke into & large receiver, », and tarned
the exhaust steam upon it. From the receiver the steam and
smoke were conveyed by a pipe, b, to the chimney, which
devieo soon developed Into the steam blast, * Puffing Billy”
was st work more or less until 1862, when it was Isid up as
» memorinl in the British Patent Offico Museum. Hedley
died in 1842,

DODDA AND STEFHENSON'S LOCOMOTIVE.

In 1815, Dodds and Stephenson pstented an engine (shown
by side and end views, Fig. 4), in which the power might be
applied either through wrists, at angles of 90° to each other
on the driving wheel, or an endless chain working In gear.
ing on the axles,

In 1820, the Liverpool and Manchester rallway, then the
most extensive and finished work of the kind ever under-
taken, was completed, and the directors offered a reward of
$2,500 for the best locomotive which should fulfill certain
imposed conditions. Among these were that it was to con.
sume its own smoke, and draw three times its own welght at
a rate of not less than 10 miles an hour, and the boiler pres.
sure was not to exceed 50 1bs. per square inch. The welght
was not to exceed § tuns, nor the cost $2,750.

THE '* ROCKET,"”

Three engines competed for the prize: the Rocket, con-
structed by George Stephenson; the Sanspareil, by Thomas
Huckworth ; the Novelty, by Messrs., Braithwaite and Er.
jesson. The Rocket weighed 4 tuns 5 cwt., and its tender,
with water and coke, 8 tuns 4 cwt. It had two loaded car
ringes attached, weighing a little over 9 tuns and 10 cwt,
The greatest velocity attained was 24} miles per hour, and
the average consumption of coke per hour 217 Ibs. See A,
Fig. 5. The Sanspareil attained a speed of 22§ miles per
hour, but with an expenditare of fuel per hour of 082 Ibs.
The Novelty carried its own water and fuel. In consequence
of successive accidents to the working arrangements, this
engine was withdrawn from competition. A fourth .
the Perseverance, by Burstall, not being adapted to the track,
was withdrawn,

The Rocket engine was superseded in 1837, belng con-
demned for lifeto the collieries. Here it proved itself ea-
pable of & rate of 60 miles an hour; but being sgain con-
victed of levity while on duty, it was cashiered and its place
filled by heavier machines of 12 tuns. After a few years of
inglorious retirement, some one, not totally oblivious of how
it would look in history, recalled the old soldier from his
limbo, and now he enjoys the company of his elder brother,
Hedley's Puffing Billy, in the English Patent Museum.

In Fig. 5, A is an elevation of the Rocket. The boiler, a,
isacylinder 6 feet long, and has 25 tubes. The fire box, b,
has two tubes, communicating with the boiler below and
above, and is surrounded by an exterior casing, into which
the water from the boiler flows and is maintained at the
same level as that in the boiler. B iss longitadinal vertical

s

Buldwin Locomotive ( End

Blevation and Tmmfvru
Section).

section of a modern English locomotive, which may serve as
a contrast to Stephenson’s first crude effort. The boiler is
surrounded by two casings, one within the other, united by
stays, The tubes, @, are of brass, 134 in number, and the
boiler has longitudinal stays connecting the ends. & is the

smoke box, into which the blast pipe, ¢, discharges. d is the

Fig. 8.
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! hhvhldl the steam from the upper part of
onters, ita t being governed by a regulator
1 by n This serves to obviate in great de

‘:Mdm‘. The steam pipe, ¢, has two

branches, each entering one of the boxes containing the
valves by which the flow of steam to the cylinders is con-
trolled. C is an express engine designed by Gooch for the
Gireat Westorn Railway, where an unusual rate of speed is
maintained. The boiler has 805 tubes, 2 inches in diameter.
The cylinders are 18 inches diameter and 24 inches stroke,
the driving wheels 8 feet in diameter, the heating surface of
the fire box 158 square feet, D is an express engine de-
by Crampton. It is adapted for the usual gage.

Fig. 6 is a central longitudinal section of an approved
form of American Jocomotive as made at the Baldwin Loco-
motive Works, Philadelphia. Fig. 7is a perspective view.
Fig. 8 Is a front elevation, one half of which shows a trans.
verso section through the boiler. The engine has four dri
vers, 00§ inches in diameter, and a four-wheeled swing bol-
stor truck, and weighs, with water and fuel, about 65,000
1bs. The flues, 144 in number, are 2 inches in diameter, and
11 feet 5 inches in length. The fire box, of cast steel, is 66
inches long, 343 inches wide, and 63 inches deep. Water
space § inches sides and back, 4 inches front. Grates, cast
jron. The cylinders are horizontal. Valve motion gradua-
ted 1o out off at any point of the stroke. The tires are cast
steel, and the wheel centers of cast iron with hollow spokes
and rims, the wrist pins of cast steel, the connecting rodsof
hammered iron. The truck wheels are 28 inches in diame-
ter. All the principal parts of such engines are interchangea-
ble.

Attempts are being made, by adaptation of the furnace
and boiler, to run locomotives by means of liquid fuel. Dif-
ferences also occur in the construction of the heating parts,
according to the character of the fuel—coal, coke, wood,
peat, ete.

The ordinary speed attained on English railways is great-
er than that ususl in this country. The Great Western ex-
press from London to Exeter travels at the rate of 57 miles
an hour including stoppages, or 55 miles an hour while ac-
tually running. Midway between some of the stations &
speed of 65 miles an hour has been reached. A speed of 75
miles is equivalent to 35 yards per second, so that if a row
of stakes one yard apart were driven at the side of the road,
they would, at this velocity, appear undistinguishable one
from another. Were the driving wheels of the locomotive 7
feot in diameter, they would revolve 5 times in a second,
each piston would traverse the cylinder 10 times per second,
while there would be 20 discharges of waste steam per se-
cond, causing a continuous sound instead of the cough
which is heard when the engine is moving slowly.

Very high speeds have been attained, on special occasions,
on American roads, probably fully equaling any time ever
made in England. For instance, it is stated that a train, con.
veylng some officials of the New York Cemtral Railroad,
made the distance from Rochester to Syracuse, 81 miles, in
01 minutes, said to be the fastest time ever made in Ameri-
ca.

The life of a locomotive engine is stated, in a paper read
before the British Association, at thirty years. Someof the
small parts require renewal every six months. The boiler
tubes last five years, and the crank axles six years; tires,
bollers, and fire boxes, seven to ten years, The side frames,
axles, and other parts, thirty years. During this period, the
total cost of repairs is estimated at $24,450 in American mo-
ney, the original cost of the engine being $8,400, It there.
fore requires for repairs, in eleven years, a sum equal to its
original cost. In this time it is estimated that an engine in
average use has run 220,000 miles,

@orrespondence.

The Sun’s Retrograde Motlon and the Weather,
To the Editor of the Scientific American :

Some time ago, [ showed, In your columns, that both
lunar acceleration and retardation in the earth are pure re.
sults or outgrowths of increase in the sun’s motion; and still
Inter, I showed, through the same channel, that inequality in
the moon’s mean motion Ix & result of solar retrograde mo-
tion: and now, with your permission, I will show that solar
retrograde motion, or the sun's velocity, has much to do
with our terrestrial winds and weather,

Itis recorded in Harper's Monthly Magasine for November,
1876, that Mr. Charles A. Schott, of the Const Survey Office,
has, by great lnbor and investigation, discovered that there
In what we may call an oscillation of the winds and weather
In sbout every seventy years, Bays the magazine: ** All the
stations agree in showing a rapid rise in the temperature

sbout February 20, There are also Indlcations that the ||

bottest and coldest epochs change somewhat from year to
yoar, making s complete olrcult in seventy years through a
range of about six weeks. On comparing the average di-
rection of the wind with the average temperature,it appears
svident that for years of northerly winds the temperature is
lower,and for southerly winds it is higher 8o that secular
changes in local temperature are attributable to correspond-
ing changes in the direction eof the winds. These latter
chianges, on the other hand, must be & part of a system of
oscillation in the general currents of the stmosphere, which
may be ultimately due to slight varistion in solar radiation,”
Heore 1 wish to note three things: first, that the wind and
woather nre supposed to olrculate round the esrth in gome 70
yoars; socond, that change in the winds may possibly be due
to slight variation In solar radiation; and third, that I see,
from snother printed source, that a certain ‘' German phil-

Scientific nimx.

osopher, Professor Prestel,” ascribes weather changes “to
the moon.” Allow me to present my views,

The sun retrogrades In the plane proper of the ecliptic 504
seconds, annually; and so of course does the earth, in her
own orbit, as it were; and It takes her 20 minates and 20
seconds, In other words, 1 year, 20 minutes, and 20 seconds,
to reach the same point in the heavens that she was at, say,
on December 81 1ast at 12 o'clock atnight. Twenty minutes
and twenty seconds amounts to one day, or one rotation of
the earth, in 707 years., In 70 years and 8 months,therefore,
the earth loses one day on the stars; and it will be seen in
& moment or two that she loses the same amount, in the
same space of time, on the winds and the weather ; for the
winds do not circulate round the earth, as supposed, but the
earth turns—retrogrades round—to receive the winds, sup-
posing them to blow from the same quarter.

To give a proper idea of what we mean, suppose the sun
to be moving retrogressively at great velocity,and the earth
in consequence to be ever meeting and stemming an etheric
current: suppose too that the earth’s rotary motion is
stopped, and that nothing but her orbital motion and the
sun's is going on. Insuch a case the etheric current would
ever strike the earth on one pointof her surface; that would
be the point or side of her that is ever lying next to the cur-
rent. Now suppose that she retrogrades round her axis in
a year, an amount equal to the 1-365} of a rotation—an
amount equal to 20 minutes and 20 seconds—the pointon her
surface that directly breasted, so to speak,the etheric breeze
last year would not breast it this year; but one, a little more
than 5° east from it, would. Thus, by the earth’s westerly
or retrograde motion, as it were round her axis, the ever
parallel current of storm seems, to all appearance and to
meteorological evidence, to circulate easterly round the
earth, while in reality it is the earth that is turning round
to receive the ever parallel-flowing etheric breeze: a current
that must ever flow directly from the sun as radiance, or
be the result of the earth’s being drawn, asit were, through
ether by virtue of the sun’s velocity, as a vessel propelled
through water meets the still water as if it were flowing in
a current against it. T'his, I say, would give the winds and
weather an apparent easterly motion round the earth in
some seventy years: and that is exactly as Mr. Schott finds
it. I cite again from Harper's Magazine:

““Mr. Schott finds no perceptible secalar change in the
temperature of the country, nor any decided connection be-
tween our temperature and the variations in solar spots.
For ten stations the mean temperature has been commuted
for every day of the year, and it appears from these that
changes in the normal temperature of any day oxtend over
large tracks of country, and progress in an easterly direc-
tion.” Thus I connect even the winds and the weather
with solar retrograde motion, and I think that the moon has
nothing to do with the weather. She, in every 18 years,and
all along through the 10th year, so conjoins with the sun
and earth that the four—sun, earth, moon, and storm cur-
rent—are in line, or parallel with each other, and so a sort
of periodic 19 years storm occurs. But the moon has no
more to do with raising it than the surface of the earth has
with the so-called seventy years oscillation, that is, the
seventy years and eight months oscillation.

When astronomers, meteorologists, and other scientists,
can clearly see the sun and the whole solar system moving
retrograde in the plane proper of the ecliptic, they will be
much more able to tell how and why phenomena occur; and
it will cost them less time and labor too, I think.
Glouncester city, N. J. Jonx HEPBURN.

The Corliss Engine at the Centennial,

To the Editor of the Seientific American :

‘While watching the movements of this celebrated engine
a few daysago, I noticed among its details two improve-
ments upon former engines of the Corliss style, The most
important of these consists in the placing of the valves in
the heads of the cylinder instead of in the cylinder casting.
This disposition of the valves does away with the eight tri-
angular cavities in each cylinder which form the steam
AN AT S AT NNNNNN porta. nlmoly. A, the lnlet, B, the
exharust ports. The diagram shows
n cross section at one end of a oyl-
inder through the center of the
ports, the aggregate capacity of
these ports being equal to from two
to four per cent of the steam used
in working the engine. By placing
the valves in the heads of thecyl-
inder, they are brought almost in
contact with the piston (when at
the end of its stroke) from end to
end of the ports, thus effecting a
saving of the two or four per cent
of steam ususlly wasted, and of course enhancing the econ.
omy of the engine in like proportion,

Could a like improvement be made in the valve gear of
locomotives, the consequent saving of fuel ought to give the
inventor a fortune in a short time. In locomotives, from
five to ten per cent of the steam used s wasted in the huge
passages botween the valve and piston: and more, another
benefit (aside from the direct saving of from five to ten per
cent of steam, owing to the more perfect appropriation of
the steam used, consequent upon the close proximity of the
valves to the piston) Is lost, Somo engineors argue that
short stenm ports are of but little benofit in any case, espo.
clnlly In engines working under a high dogreo of expansion,
By what line of sophistry they arrive at such a conclusion,
I know not.  They might, by the same reasoning, say that
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an engine would work just as economically with steam pas-

[NovemBER 25, 1876.

sagos long enough to contain half of the stoam used, It
makes no difference whether the steam is exhausted from
the cylinder at 90 or at 5 1ba. pressure to the inch; the por
centage of waste will be precisely the same. The cubic capa
city of the steam passages between the valve and the bore
of the cylinder represents exactly the cuble quantity of
steam used over and above what is needed to work the en-
gine; and the sooner locomotive builders realize this, the
soonor they will be prepared to reduce the length of these
wasteful passages.

Another improvement noted in this engine consists in the
interposition of & short link between the rocker arm and
the arm upon the valve stem, in sucha way as to cause the
valve to open and close quickly, and to remain open and al-
most stationary for a considerable interval, thus giving a
very free exhaust and a timely and rapid opening and clos-

ing of the valves, F. G. WooDWARD,
Worcester, Mass,
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The Bude Canal in Cornwall, England,
To the Editor of the Seientific American -

The Bude Canal, from Bude to Launceston, is said to have
been working for fifty years. It was intended to transport
ore from Launceston to Bude, but is now principally used to
carry coul, and sand from the coast for manure for the farms,
In order to carry the canal over the highest points of the
land, & very simple and wonderfally effective plan has been
carried out. The canal is made in sections, each on & level;
and each two sections are joined by an inclined plane, on
which are laid grooved rails. The barges, which are built
for the purpose, are hauled bodily out of the canal laden
with, say, 4 tuns of coal or sand, and drawn up the tram.
way with a chein, and launched again in the next section
of canal, which starts from the top of the hill. There sre in
the entire length of the canal six of these planes, three be-
tween Bude to the highest point, and three down into Laun-
ceston. At Marham, about 13 miles up the canal from
Bude, is the first ascent. I judged the length of the incline
to be 800 feet, and the gradient 1 in 6; the total ascent,
therefore, is about 130 feet. The barges are small, of about
5 feet beam, and 15 feet in length, and are londed with 4
tuns, total weight being 5 tuns each when loaded. Fitted
on the fiat bottoms are four wheels, which run in the
grooved rails, laid like an ordinary tramway, in two lines up
the incline. An endless cable passes between the rails, up
one and down the other, and round large wheels at either
end. These wheels are fixed horizontally, The wheel of
the upper end has a strong shaft or axis, which descends
into a chamber below, where, by means of cogged wheels, it
is connected with an enormous water wheel, the moving
power This water wheel is overshot, and has a diameter
of 60 feet. The barge to be hauled up having been placed
in position and fastened to the endless cable chain, the
water wheel is set in motion, and the barge is rapidly
drawn to the top of the incline and floated againin the
upper canal. About two miles further up I came to Hob-
bacott, where is the second incline. This is longer and steep-
er, and is worked in a different manner. This incline is
900 feet long; total rise, 275 feet. At the top are two wells,
20 feet in diameter and 225 feet deep. At the bottom of
each is an escape for water to flow out into the lower canal.
Suspended in these wells, by massive cables from a horizon-
tal roller, are two huge iron buckets, capable of holding 60
hogsheads of water each, and weighing, when full, 16 tuns,
These are so arranged that, when one bucket is at the top of
one well, the other bucket is at the bottom of the other.
The bucket which is at the top of the well is filled with wa-
ter from a sluice, and is allowed to descend; and in doing
80, it raises the bucket in the other well, which comes up
empty, the water having escaped through a valve which
opened mechanically when the bucket reached the bottom.
The alternate rising and falling of these buckets sets in mo-
tion the endless chain cable on the incline; and by means of
cogged wheels, the power is so multiplied that the descent
of the bucket, weighing 16 tuns, into the well 225 feet deep,
suffices to haul a barge weighing5 tuns up the entire length
of the incline, 900 feet, in the space of 4} minutes. The
whole of this machinery is worked by two men and a boy,
with no further expense than the oil for the machine.

About nine miles further up the canal, at its highest
point, is a vast reservoir messuring (0 nores, which supplies
the water for working the canal.

London, England.

—_——————qtr——
The Supposcd Planot Vuloan,
7o the Editor of the Scientific American :

Plonso to add my testimony to that of others regarding
tho intra-mercurial planet. Unfortunately, when I saw
the planet, supposing it to be known to astronomers, 1
did not attach such importance to the subject ax to induce
me to make memorands, and st this distance of time can
only think that it was about the year 1800, [ was residing
then in Washington Territory, and was superintending
wome work on a prairie, n few miles from Fort Vancouver,
on the Columbia River, A range of mountaing was in tho
distance, from behind which the sun had reached an alti-

B. R. PLANTE.

tude of about 30° above the horizon, when & small boy asked

me what was the matter with the sun, On ‘I:O::COQ :.:
waw & planet, not as your correspondent saw It, but as a
foctly rounded, well defined dark spot, having with the disk
u wmallor relative proportion than that you have illustrated,
and sltusted nesrer the dixk’s dinmeter, 1 watohed its
grons 1l its completion without o telescope, merely &
clng with partially closed oyes, at vory short intervals, It
was in the hight of summoer, and the hour was so early that
no one but our party, that 1 have heard of, saw it. T am.




_ - l&?"f&ﬁnn few data regarding an event of which 1

' :ﬂeﬁm :‘l‘ny o‘:n existence. The clear but pecul-
dnr skies on in summer may account for the dis-
tinctaess of the view. % s

Rionarp COVINGTON,

~ Washington, D.C.

PRACTICAL MECHANISM,
BY JOSHUA ROSE,
8B00¥D Sknies—Number X V.

PATTERN MAKING.
Oar second example, Fig. 106, is a design for another kind
of gland, such as is often fitted to glands for pump rods and
spindles, For the small sizes, the glands are usually cast

solid, and the hole is drilled out in the lathe, in which case,
providing the gland is not very deep, it would be molded
vertically, with the head in the nowel, and would be turned
out of the solid piece of wood in the style of our previous
example, treating for the moment the hexagonal part as a
flange, whose diameter must be turned to the size of the
hexagon ncross the corners.  After tho turning is done, we
mark the hexagon as follows. We set a pair of compasses ss
nearly as possible to the radius of the turned piece that is to
form the hexagon, and divide that piece off into six divisions,
in the manner shown in Fig. 107; for the radius of a circle
will divide its circumference into six equal parts, So that,
if the compasses are corractly set, one trial will be sufficient ;
but if not, we must readjust the compasses and go around
again. Then, from these points, we square lines, as shown
in Fig.107,at 1, 2,3, 4, §, 6; and then, with the paring

chisel, we puare off the sides to the lines, It is not necessary
to actually draw the hexagon on the circumference by join-
ing the lines of divigion on the top of the flange; fora
straight edge, being applied as the paring proceeds, will be
all that js necessary to produce a true hexagon. Neverthe.
less it is possible thet error may have crept in, though we
have performed the above operation with the greatest of
care; it is therefore Imperative upon us to apply correcting
tests to our work, such as a pair of calipers to try if each
pair of the opposite sides are parallel, also the bevel to ve-
rify if ench angle of the figure containg 120°, Hexagon
shapes are 80 common that a special hexagon gage is very
useful; and such a gage, of the most approved form, is shown
in Fig. 108, together with its method of application, the
vdges, A B, being to try the hexagon, and C D to square

the edge to the face, and the edge, E, being used as a straight
edge. If, however, wo have not such a gage, we may set
the bevel square, shown in Fig., 24, in the following man.
ner: Take a piece of board planed on one side and on ono
odge, and let A B, in Fig. 100, represent the planed edge,
from which we mark with the gage the line, CD. Then
taking any point, such as I, in the line, C D, as a center,
at a convenient distance we describe with a palr of com

pusses tho are, F G. Wo thon tuke the compnmses, and, | yud best water supply known in the country.

without shifting their points at all, we rest one polot on the B v Sm—

intersection of the Jioes, C D and F G, and then mark the Origin of Wire Ropo.

arc, H. [If then we draw a line from the intersection of the Mr. Andrew Smith, O, E., of London, in the year 1828,

pattern work are mads very fine, in fact merely distingulsh-
able; and the instrument by which they are drawn is shown

in Fig. 110. It is called a cutting scriber, and the end at A
is beveled off at both sides, like a skew chisel, forming »
knife edge. The end, B, is ground to a point, and both ends

are finished on an oilstone. The point end is for drawing
lines along the grain, while the cutting edge, A, is for draw-
ing lines across the grain of the wood. The wooden handle
in the center is to enable the operator to hold it more firm-
ly. It somotimes happens that the size of the hexagon is
given across the flat sides instead of over the angle; and
when that is so, we proceed as follows: We describe upona
piece of board, as in Fig. 111, a circle of a diameter equal
to the given distance between the flat sides. We then take
a hexagon gage, or else set the bevel square to an angle of
120°: and applying it to the planed edge of the board, we
draw the line, C D, in Fig. 111, in which figure, A is the
¢irele of the size of the flat sides of the hexagon, and B E
are the planed edges of the board. We next reverse the be-
vel; and from the opposite edge of the board we strike the
line, F D, cutting C D at the point, D, where both the lines
cut the circumference of the circle, A. Then from the cen-
ter of the circle, A, we draw the circle, G, intersecting the
point, D. The diameter of G will be the size of the hexa-
gon across the corners.
If the gland isa long one, it will be better to make it in
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halves, letting it part across two corners, as shown in Fig.
112, When a gland of this kind is made in halves, the cor-
ners at the parting are liable, from their weakness, to chip
off, and it is therefore proper to make it of hard wood.
Water Supply for Towns,
The subjoct of water supply Is one that is now engaging
the attention of the authorities in many large towns, The
extended drought in the Eastern States during the past
summer has revived in this vicinity the enquiry for advice
ns to the best means of providing an inexhaustible supply
of water,
The city of Orange, N. J,,and the adjoining wown of Mont.
clair, both rapidly growing places, have during the past
summeor been exceedingly short of water, to the Inconve:
nlence of many of the eitigens. Montelair lies at the foot of
Orange Mountain, and the city of Orange scarcely one mile
from the base of the same mountain, on which inexhausti-
ble springs are found by digging only a few feet. It occurs
to us that the above places, as woll as many other towas,
similarly situated in the vicinity of monntains, might
readily bo supplied in the manner in which the eity of Da-
buque, Tows, has recently (by accldont)acquired s novel and
practical water system. Some time ago, in oneof the bluffs,
a load-mining company met obstruction from water; and to
obtain rellef the bluff was tunneled, when it was found
that & coplous fountain had boon struck, which ran to waste
for soveral years. But the water was most excellent, the
supply exceedingly liberal, and the'head so elovated that the
idea of utilizing It was selzed by a company, the property
purchased, and a system perfected which gives the cheapest

to test its strength in comparison with hempen rope and
chain, as regarded weight, size, strength, price, darability,
and economy. This required time, patience, and s heavy
outlay of capital. On January 12, 1835, the first patent was
obtained by Mr. Smith, and in 1830 he had obtained his

fourth patent.

Stiek to & Legitimate Business,
Woll directed energy and enterprise are the life of Ameri-
can progress; but If there is one lesson taught more plainly
than others by the great failures of late, it is that safety lies
in sticking to a legitimate business. No man—manufacturer,
trader, or banker—has any moral right to be %o energetic and
enterprising as to take from his legitimate business the eap.
ital which it requires to meet any emergency.
Apologies are sometimes made, for firms who have failed,
by recurring to the important experiments they have aided,
and the unnumbered fields of enterprise where they have
froely seattered their money. We are told that individual
losses sustained by those failures will be a8 nothing com-
pared with the benefits conferred on the community by their
liberality in contributing to every public work. There is
little force in such reasoning. A man's relations to a credi-
tor are vastly different from his relations to what is called
the public. The demands of the one are definite, the claims
of the other are just what the ambition of the man may
make them,
The histories of honorably successful business men unite
to exalt the importance of sticking to a legitimate business ;
and it is most instructive to see that, in the grester portion
of the failures, the real cause of disaster was the branching
out beyond a legitimate business, in the taking hold of this
and that tempting offer, and, for the sake of some great gain,
venturing where they did not know the ground, and could
not know the pitfall.

The Inventor of Gas Lights,

The inventor of gas lights is said to have been a French-
man, Philippe Le Bon, an engineer of roads and bridges,
who in 1782 adopted the idea of using, for the purpose of
illumination, the gases distilled during the combustion of
wood. He labored for = long time in the attempt to perfect
his crude invention, and it was not antil 1700 that he con-
fided his discovery to the Institute. In September, 1800, he
took out a patent, and in 1801 he published a mwemoir contain-
ing the result of his researches. Le Bon commenced by
distilling wood, in order to obtain from it gas, oil, pitch, and
pyroligneous acid; but his work indicated the possibility of
obtaining gas by distillation from fatty or oily substances,
From 1789 to 1802, Le Bon made numerous experiments.
He established at Havre his first thermo-lamps; but the gas
which he obtained, being a mixture of carburetted b,

and oxide of carbon, and but imperfectly freed from its im-
purities, gave only a feebls light and involved an insupport-
able odor, and the result was that but little favor was shown
to the new discovery; the inventor eventually died, runined
by his experiments. The English soon put in practice the
crude ideas of Le Bon In 1804, one Winsor patented and
claimed the credit of inventing the process of lighting by
gas; in 1805 several shops in Birmingham were illuminated
by gas manufactured by the process of Winsor and Mur.
dock; among those who used this new light was Watt, the
inventor of the steam engine. In 1810 the first use was
made of gas in London, and it was not until 1818 that this
invention, really of French origin, was applied in France,

-

How the Centennial Revives Business,

Much has been said by the press throughout the country
about the visitors to the Centennial, and the advantages to
be derived by the Exhibition, But the American Buwilder
advances an idea which we have not seen alluded to oise-
whero:

Every merchant and most well-to-do farmers sod mechanios
have visited somo one of our lnrge cities. But never bofore
did they bring their wives and daughters. This last Is the
marked feature of the travel this year, For the first time,
in n number of cases, the wife, mother, and daughters have
passed the borders of thelr native States. To them the
crowded car, the well lightod hotel, the thronged streets,
the new customs, are & revolation. They will carry back to
their homes new wants and desires. Insensibly, perhaps,
there will be a change in household and personal habits.
The furniture of the parlor and sleeping room will have ad.
ditions and changes. Clothing once esteemed as tasteful
will be replaced by other styles, not more expensive, but of
different shades and shapes. The mechanic or the farmer
will have new and enlarged ldeas of his power as a part of
our political and economical forces. This inoreased know.
ledge is one of the principal rensons why such expositions are
encouraged; and it is to play no unimportant part in the pre-
sent marked revival of business activity.

T'0 electrotype insects, forns, eto,, immerse the abjoet in
asolution of nitrate of silver in wood naphtha. When par.
tinlly dried, the object should be treated with ammonia, the
result being s double salt easlly reduced. After
drying, expose the article to the vapor of mercury, when the

are, F G, aod the are, H, to the conter, I, upon which the | first applied wire rope as a substitute for catgut, in aid of | surface becomes complerely metallized in a fow minutes, It
are, 1 G, how struck, the loes, H 1, 1 ©, form the angle re- |another invention of his for metallio shuttors. The rats | may then be placed in the bath and metal deposited In the
quired; und we may apply the stock of the bevel square to | have destroyed the strength of the eatgut line by eating it; | usual way.

the plsned edge, A B, and sot the blade to the line, I H, as | the position of the sheave or pulley was so placed sod so nar- -~ —

denoted by the dotted lines, The bevel beolng set, we test [ row in the groove that none but a small substance could be| Brass cooking pans should be cleaned Inside with vine-
the work ns it procosds, first cutting down one hexagonal [ applied to that particulur case, Necossity, after all, was the | gar and brick, then rinsed, thoroughly dried at the fire, and
aide and then applying the bevel to gage the angle of the | the mother of lnvention, Time rolled on, and the suthor | wiped witha clean cloth,  White enameled pans require
others; and ax the dinmetrically opposite wldes are finished, | watehod anxlously the working of this experimental metal. | only a little soda und warm water to keep them olean and
we apply the calipers, The lines of division upon all good "lie cord; four yoars were spent In experimenting, in order ' free from groase,




RAPID TRANSIT LOCOMOTIVE.

Wa give a plate ropresenting one of the threo new tank
engines bullt for the New York and Harlem Railroad, by the
Schoneotady Locomotive Works. They are intended "to run
local trains between the Grand Contral Depot, 42d street,
New York, and Willlamsbridge, s distance of eleven miles,
including that portion of the Underground Rallway on
Fourth avenue, between Grand Central Depot, 42d street,
and Harlem river. Thoese trains are at times very heavy,
owing to excursions, races, ete.: and as the stopping plaoces
are vory close together, very powerful engines are required

RAPID TRANSIT

for the service. Their general plan will be recognized as
that which has long been advocated by Mr. M. N. Forney.
The frames which extend back of the fire box are continuous,
although they do not appear so on the engraving. The
Waestinghouse brake has been applied to the truck and also
to the driving wheels. Owing to the great weight on the
latter, and the power which the brake exerts on them and
also on the truck, the engine can be stopped very quickly;
and as there is plenty of adhesion, it can be started without
much danger of slipping. The following are the principal
dimensions: Gage of rond, 4 feet 8} inches; total wheel base,
a0 feet 11 inches; distance between centers of front and back
driving wheels, 6 feet 8 inches; total weight of locomotive
in working order, 72,000 Ibs.; total weight on driving wheels,
40,500 1bs. :diameter of driving wheels, 48 inches; diameter of
truck wheels, 26 inches; diameter of cylinders, 15 inches;
stroke of cylinders, 20 inches; outside diameter of smallest
boller ring, 44} inches; size of grate, 85x58 inches; number of
tubes, 144 : dismeter of tubes, 2 inches; length of tubes, 9
feet 63 inches; square feet of grate surface, 12-88190; square
feet of heating surface in fire box, 81; square feet of heat-
ng surface in tubes, 710°4; total feet of heating surface,
£04'28 ; exhaust nozzles, double; dinmeter of nozzle, 24 inch-
os; size of steam ports, 1x18 inches; size of exhaust ports, 23
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x13 inches; throw of eccentrics, 4} inches; outside lap of
valve, | inch; inside Iap of valve, % inch; size of main dri
ving axle journal, 6ix8 inches; size of other driving axle
journal, 6§x8 inches; gize of truck axle journal, 8§x6 inches
diameter of pump planger, 4} inches; stroke of pump plun
ger, 3} inches; capacity of tank, 1,200 gallons.— Railroad Ga-
getle,

et -
Common Sense Chalrs,

For several months we have had in use sundry examples

of the ** Common Sense ” chairs, as made by Mr. F. A. Sin
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tion wheels are used. That marked B ean be wodged out
between or withdrawn from the other two by & serow on the
axis of A. This Intter wheel can be moved by the endless
chain, C C.—The Engineer
—_— ———eetr o
An Fee Water Head Dress,

In cases of hyperpyrexia, the rapid redaction of the
pationt’s temperature by means of local applieation of eold
l# known to be highly beneficial, and in many cases Is exe
cuted in a rather rough manner by sponging the lead, ote

But this presents many inconveniences, such as unnecossary

PR

LOCOMOTIVE, UNDERGROUND RAILWAY, NEW YORK CITY.

clair, of the Union Chair Works, Mottville, N. Y., and we
are therefore enabled to speak from experience concerning
their merits. As to comfort, they compare favorably with
the most expensively upholstered or stuffed chairs, and are
superior to the Iatter in durability of materials and economy
of price, The ‘‘Common Sense " chair is made wholly of
wood, with elastic wood woven backs and seats. Mr. Sin-
clair has evidently discovered the art of physiologically
forming and proportioning the parts of the chair so as to
secure the greatest amount of ease.

Furthermore, his flourishing establishment is an example
of what may be achieved by intelligent effort and persever-
ing industry. From a smuall beginning, with his own labor,
his works have grown until now he employs twenty-five
men, aided by improved machinery. The best ornamental
woods are used, which are kiln-dried, worked, aud joined in
the most substantial manner. His illustrated catalogue
shows several varieties of chairs, with the prices, which are
quite moderate.

el

COUNTER GEAR FOR LATHES.
Our engraving shows a new driving gear for lathes, ete.,
now being introduced by Messrs. Hind, of Nottingham, En-

BEVEL COUNTER"GEAR FOR LATHES

The illustration practically explains itself. Frie-

gland,

fatigue to the patient, and probability of wetting portions
not requiring the application of moisture. Mr. Knowsley
Thornton has perfected an ice water cap, composed of a coil
of India rubber tubing, bound together so as to fit the patient’s
head. One extremity of the coil is connected with a pail or
other vessel containing iced water; the other is placed in any
convenient outlet for the water to trickle away. Its effect
in cooling the brain makes it most valuable in cases of this
description.

A Dangerous Plant,

The Revue Horticole draws attention to the fact that con-
tact of the skin with the leaves, and more especially the
roots, of the rhus juglandifolia or vernicifera is likely to be
followed with great irritation from the stinging juices which
exude from them. The symptoms much resemble those
caused by the rhius tozicodendron, or poisoned sumach, long
used in Eagland as an irritant, and still in use in America.
There is an intense itching, followed by swellings and,
perhaps, severe and obstinate ulcers. Though some people
can handle the plant with impunity, yet to most it is dan-
gerous; therefore, us it is now in great request in conse-
quence of the beauty of its folinge, let them beware how
they handle it,

&

AND OTHER MECHANISM.
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THE CASTOR OIL PLANT AS A TREE,

h France, undor favorable clroumatancos, oastor oll
plants somotimes grow to the hight of ten or even 12 feet,
and have lonves nearly n yard in width, In England, they
give indications of becoming arborescent In autumn; but the
cold weather which woon afterwards sets In puta a stop to
farther progross in that direction. The tree riel-
nus, shown In our engraving, is not a distinet wpo-
cles; on the contrary, it is the type of all the va-
rlotlos with which wo are acqualnted, and may be
mot with continually in warm climates, like those
of the Riviernand Algeria, and oven as far north
ns Montpellier, in France, provided it bo protected
ngoingt frost by straw or matting.

The common eastor oil plant,says a corrospond.
ent of the English Garden,likes a warm aspect and
a light rich soll. It is easily, as all of us know,
raised from soed, which should be sown in heat
oarly in spring. As soon as the young plants are
old enough to handle, they should be pricked out
soparately into pots, and again placed in heat.
They must be well watered and shaded until they
have become thoroughly established, and should
be allowed plenty of air on fine days, otherwise
they will throw out long, weak shoots that very
materially detract from jtheir besuty. Their
growth being vory fast,the roots soon fill the pots in
which they are placed, and when that ocours they
must be shifted into larger ones. Towards the end
of this month they may be gradually hardened off,
and finally transplanted out of doors in good rich
soil when all danger from frost is over, care being
taken to give them plenty of water in dry weather.
When castor oil plants are once transplanted, their
roots spread so rapidly that they cannot be lifted
and potted again successfully; therefore, if they
are to be grown in pots, they must always be kept
potted, shifting thom, of course, into larger ones
from time to time. The only care which they re-
quire during the winter is frequent but moderate
watering, giving them air whenever the weather
is favorable. Thus treated, castor oil plants may
be kept in growth and beauty for several years in
succession, when they will form trees, which, if
not as large as that here represented, or those
grown in more favored climates, will at least add
beauty to our gardens in summer. The most nota-
ble varieties are ricinus sanguineus, the stem, leaf
stalks, young leaves, and fruit of which are of a
blood red color; r. Borboniensis, which in southern
climates attains a great hight ; and r. giganteus.

- THE CASTOR OIL PLANT.
BIXA ORELLANA---ANNOTTA.

Tt is from this shrub, the folinge and flowers of which is [ can and English dairies.
now figured that the annotta of commerce, commonly called — 38—
annatto, is produced. Plants of it are seldom seen except A Hospltal in a Crater.
in botanical collections; but they are not devoid of orna-| The Board of Physicians of the Neapolitan Hospital for

ment by their fine green leaves and chaste pink flowers, | Incurables have determined to build s hospital in the crater
When grown from seed, the plants attain a large size be-

fore producing flowers : but when raised from cuttings they
flower freely when ina comparatively dwarf state, Cut-
tings of half-ripened wood strike readily in heat undera
bell glass, The plants require a summer temperature
of 75° to 85°, and a winter temperature of 50° to 60°.
This shrub grows spontaneously in South America, and
is cultivated in the East Indies. The fruit is like a
chestnut, a two-valved capsule covered with flexible
bristles, and contains a certain numberof seods smaller
than pess. These seeds are covered with a soft, viscons
resinous pulp, of a beautiful vermilion color and un.
pleasant smell like red lead mixed with oil, and it is this
matter which constitutes annotta or annatto, The mode
in which it is obtained, says the Journal of Horticulture
and Cottage Gardenoer, 18 by pouring hot water over the
pulp and the seeds, and leaving thoem to macerate, and
then separating them by pounding them with a wooden
pestle. The seeds are then removed by straining the
mass through s sieve; and the pulp being allowed to
settle, the water is gently poured off, and the pulp put
into shallow vessels, in which it is gradually dried in
the shade. After acquiring a proper consistence, it is
made into eylindrical rolls or balls, and placed in an airy
place to dry, after which it is sent to market, It is
most common in the English market, and is in the form
of small rolls, each 2or 8 ozs, in welght, hard, dry, and
compact : brownish without and red within -~ The other
process of manufacture is that pursued in Cayenne. The
pulp and seeds together are bruised in wooden vessels,
nnd hot water poured over them ; they are then left to
sonk for several days, and af.erwards passed through a
close sieve to separate the seeds. 'The matter in then left
to ferment for about a week, when the water is gently
poured off, and the solid part left to dry in the shade.
When it has aequired the consistence of solld paste, it is
formed Into cules of 8 or 4 1bs, welght, which are
wrapped in the leaves of arunda or banans,  This vari-
oty in of & bright yellow color, rather soft to the touch,
and of consldorable solidity. Labat informs us that the
Indians propare an annotta greatly superior to that /

which is brought to us, of a bright shining red color, /|

almost equal to carmine. For this purpose, instead of

steeping and fermenting the seceds in water. they rub BIXA ORELLANAN
them with the hands, previously dipped in oll, till the |of Bolfatara, lying between Naples and Pozzuoli, in Sonthern
pulp comes off and is reduced to a clear paste, which is | Italy. The vapor that arises from the erater has been found
soraped off from the hands with a knife, and Inid on a clean | to be charged not only with sulphur but also with arsenie,
lenf In the shade to dry, Mixed with lemon julco and gum, | and it Is sald that several porsons suffering from lung
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incronse the flavor and give a saffron color,

butit in also used to color cheese with, a pale yellow or flesh

Annotta Is prinelpally consumed by painters and dyers ;

343

Itmakes the crimson paint with which Indians adorn thelr ! dlseasos have been restored to health by inhaling this vapor
bodies; and they employ the leaves and roots in cookery to | for a fow weeks.

¥acts About Alr and Mine Ventllation,
At n rocent meeting of the North Staffordshire Mining In-

color., The Dutch use it for hightening the color of their stitute, & paper by Mr. Wardle, of Barslem, was read on

this subject. He sald the temperature of tha earth
{ncreased ax they descended at sbout 1% Fah. for
svery 50 feet to 00 feet, At the deep conl pitat
Dukinfield, the temperature was constantly 5
Fah. at a depth of 2,151 feet, and at & depth of
17 foet 1t wasonly 17 Fal., which gavean increass
of 1° Fah. for every 80 feet only. The average
degree of tomperature of the earth was 17 Fah

for every 55 feet in descent to s depth of 1,800
feet, and afterwards 12 Fub. for every 44 feet, At
10,000 fest, the temperature would be 212° Fah,,
provided all other circumstances remained the
same: at 20 miles, 1,760° Fah.: and at 50 miles it
would be 4,600° Fah., heat sufficient to melt any
known metal. Thus, the desper the shafts of
their cosl mines, the greater the amount of na.
tural ventilation they would obtain. A current of
air, traveling at a speed of 10 feet per second,
gave & “pressure of 0°402 Ib. to the square foot

at 18 feet, = 0080 at 5134 —6027; and at 200,
=392, as experienced on the surface of the
earth, These might be described as, first, &
breezs ; second, & light gale: third, a gale; and,
fourth, a hurricane. Increased velocity of wind
meant greater friction or higher water gage. Air
was perfectly elastic; by pressure it could be
squeezed into less bulk; and if that pressure
were withdmawn, it filled the same space as for.
merly. Heat had the same effect upon it as
pressure. A cublie foot of air weighed 223 grains;
2 cable foot of water weighed 1,000 ozs.; a cubic
foot of watery vapor weighed only 272 grains.
8o that the more vapor there wasin the air, the
lighter it would be. Friction was estimated by
the force required to overcome it. Friction of air
increased or decreased in the same proportion
that the extent of the rubbing surface exposed to
the airincreased or decreased. A circunlar airway
offered less resistance in proportion to its area
than any other form, becanse its circumference
was less in proportion to its area than the pe-
rimeter of any other figure. Airways should be
as large and with as smooth a surface as pos-
sible. Splitting the air current was preferable to
taking the whole current of air round the work-
ings in one body. Generally speaking, splitting

butter, and it is used for the same purpose in some Ameri- [the air increased the quantity of air obtained by a given ex-
penditure of power ; but the benefits to be derived from split-
ting were limited by the area of the shaft.

The Twinkling of the Stars,
The scintillation of stars, snd its close copnection with
changes of weather, has, as is known. much interested
Humboldt, Arago, Kaemtz, Secchi, and many others; and
recently it has also been the subject of valuable spectro-
scopic researches by M. Respighi. M. Montigoy, who
some time ago investigated scintillation in relation tothe
special characteristics of the light of different stars, pub-
lishes in the Bulletin of the Belgian Academy, No. 8, an
elaborate report upon his researches into the connection
existing between scintillation and various meteorological
elements. The chief results, arrived at after a discussion
of 1,820 observations made on 230 days on 70 different
stars, are as follows: The intensity of scintillation (mea-
sured by a special apparatus, the seintillométre) increases
invariably with the occurrence or approach of rainy wea
ther, and with the increase of tension of vapor in theair
on one side, and the increase of pressure and decrease of
temperature on the other: the influence of the two for-
mer factors being far more sensible than the combined in-
fluence of the two latter. The scintillation, which is on
an average stronger during winter than during summer,
increases with the arrival of moist weather at all seasons.
It increases also not only on rainy days, but one or two
days before, decreasing immediately after the rain has
censed. Moreover, the intensity of scintillation increases
during strong winds, and with the approach of barome-
tric depressions, or bourrasgues, the increase being most
pronounced when the depression passes near to the ob-
server. It then largely oxceeds the average increase cor-
responding to rainy days;and the influence of great move-
ments in the atmosphere totally counteracts the contrary
influence of a lowering of pressare. M. Montigny is thus
correct in saying that a continued investigation of sein-
tillation would be of great service, not only for the pre.
vision of weather, but also for the general study of me-
teorology, affording a very useful means for the explora.
tion of the higher regions of the atmosphere.—Nature,

Appleton's Encyclopreding,

The new revised edition of this magnificent work is
now completed, and forms one of the most valuable and
important collections of popular knowledge ever brought
out in this country. The printing materials, engravings,
oto., have alone cost the publishers over half a million
dollars. The reader will be able to form an approximately

correct idea of the magnitude and sterling character of the
work by consulting the publisher’s sdvertisement given
on another page. The work more than justifies what is
there stated,




Coatinued from first page.

The large engraving which ocoupies our initial page this
week represents one of tho most complete exhibits in the
whole magnificent array of woodworking machinery, It s
that of Messrs.J. A. Fay & Co., of Cincinnati, Ohio, with
many of whose excellent machines our readers are already
familiar through the illustrated descriptions which have
sppeared in thesecolumns. In the manufacture of these im-
plements, extensive experionce, talent, and tho greatest care
are brought to bear, All shafts and turned fittings are fin.
ished to standard sizes, screws are tarned, hoads and threads
made on a regular system, holes are bored and tapped ex-
actly to correspond, overy revolving part is carefully and
accurately balanced, all bearings are renmed and scraped,
none but the best materials are used, and finally & rigid trial
and Inspection renders each machine, before issuing from
the factory, in the best possible condition, The implements
exhibited at the Centennial are by no means all of the dif-
ferent productions of Messrs. J. A. Fay & Co., but are selec-
ted with much discrimination, so as to typify generally the
variety manufactured by this firm. We describe them be-
low in detail, referring to each, as will be seen, by = distin-
guishing number placed on the engraving.

THE X0. § PLANING, MATCHING, AND BEADING MACHINE

is marked 1 in the illustration. It is claimed to be the most
important implement of the class displayed, on account of
its admirable construction and the speed with which it fin-
ishes the work it is designed to accomplish. The principal
advantages are enumerated as follows:

There are 0§ feed rolls, 8 inches in diameter. The weight
of the No. 6 machine is 10,600 1bs., and it surfaces two sides
24 inches wide, 6} inches thick, and matches 14 inches
thick, For a more detailed description, the reader is referred
to page 147, Volume XXXV of the SCIENTIFIC AMERICAN.

At No. 2 in the engraving is represented the

N0. 4 LARGE §12E OUTSIDE PATENT MOLDING MACHINE,

This will work any size of molding up to § inches wide,
also plane, match, and bead narrow flooring, ete. The main
spindle is 1§ inches in diameter, provided with an outside
bearing ; it is made from best English cast steel, and runs in
patent self-oiling boxes,lined with the lining metal. The side
spindles have patent seti-oiling steps and bearings, and ad-
just vertically. The outer spindle adjusts laterally, and
swings to any angle desired. The inside vertical spindle is
arranged to adjust to and from the stuff, without altering
the cutters. The under cylinder has a vertical movement,
also a peculiar arrangement enabling the operator to take a
greater or less cut without altering the cutters. The cylin-
der is combined with the rear bed, and is adjusted on the
main bed, the false or rear bed moving with the cylinder,
making it very convenient to adjust. The feed works are
driven by improved gearing, which is heavily weighted, and
has two changes of speed. The feed rolls are hung in
swinging cranes, and, by the means of a lever at the rear of
the machine, are instantly elevated from the stuff, when it
is degired to withdraw it before passing the cutter heads.
The bed drop is 18 inches. The machine is furnished with
pressure bars, springs, steel wrenches, guides, and every
thing needed for speedy adjustments. It is made to work
either 3 or 4 sides, as may be desired, of 8,0, and 10 inches
wide or under.

THE X0. 2 INSIDE PATENT MOLDING MACHINE, WITH HEAD-
ING ATTACHMENT,

is represented at 8. This machine will work moldings on
one or both sides, 12 inches wide and under, and up to 5
inches in thickness, also plane, tongue, groove, and bead
12 inches wide.

The cutters may be set at varying angles and are capable
of sticking any style of molding, by using cutters on all four
sides, thus equalizing the cut and utilizing the power. The
under cylinder has s vertical adjustment, graduated to differ-
ent thicknesses of cut while in motion; and by simple loos-
ening one bolt, the pressure barand stands can be swung en-
tirely clear of the cylinder, giving free access to the cntters
for purposes of sharpening or adjusting.

A patent beading sttachment upon the pressure bar, over
the under eylinder, gages the depth of the bead from the
surface of the board, thus securing an automatic adjustment
of the beading shaft at all times.

The upright splodles can be moved vertically or horizon-
tally while in motion, the outer spindle to any angle de-
sired. Devices are provided for preventing the possibility of
movement after the heads are brought to the desired posi-
tion; and there is a chip breaker for holding the fiber of the
wood while the side cuts are being made. An equal pres.
sure is maintained oo the lumber being worked, regardless
of any equalities in the thickness, The rolls are connected
by expansion gearing, which allows the upper roll toadapt
ftself to the varying angles on irregularly sawn lumber,

At 3 Js represented the

PATEXT CARVING AND PANELING MACHINE,

the object of which is to produce carvings and recessed or
rolieved panels on the surface of lumber, e¢dge molding, or
namenting, fret and bracket work, ete. It is especially
adapted for fine furniture, coffin and piano manufactories,
ote. A hollow lrom column gives an ample support for the
eutter spindle and also for the table, which in adjusted and
regalated 1o form the required depth of moldings or carvings
by means of hand wheel and scrow, and has sufliclent ver
tical movement 1o admit of workiog stuff of four Inches

thick and under,
THE XO, 2 VARIETY WOOD WONRKER

I represented at 6, This s one of those remarkable tools

Scientific Qmevican,

onpable of porforming the work of several machines, It is
adapted to planing out of wind, surfacing straight or tapered
work, rabbeting door frames, etc., rabbeting and facing in-
side blinds, jointing, beveling, gaining, chamfering, plow-
ing, muking glue joints, squaring up bed posts, table legs,
newaels, eto., raising panels, either square, bevel, or ogee,
sticking beads, working circular molding, ripping, cross.
outting, tenoning, ete.

When facing or planing out of wind, the vertical and lat-
eral adjustments can be made simultaneously, thus constant-
Iy retaining the proper distance botween periphery of cut
and the edge of table. All of the different functions of the
machine are secured by the use of two tables. For sawing,
an oxtra table can be inserted betweon the other two, malk.
ing a solid and continuous saw table, The arbor is of steel,
of large dinmeter, and revolves in bearings supported on the
column, One bearing is cast solidly to the column, and the
other is movable, and is readily detachable for the purpose
of substituting different heads. This is a very advantageous
feature.

Another combination, possessing a still wider range of ca-
pabilities, is depicted at 6, This is the

NEW PATENT UNIVERSAL WOOD WORKER,

claimed to be the only wood worker built in which both
sides may be operated, and either side started or stopped
without interfering with the other. As a planer, it is
adapted for ordinary surfacing and thicknessing, planing
out of wind, surfacing square, beveling, or tapering pleces,
facing up bevels and baluster, ete. As a molding machine,
it will work moldings, either simple or complex, up to 8or 0
inches in width, stick sash and doors, tongue and groove ;
and on the wood worker side it will produce waved, oval,
elliptical, circular, and serpentine and rope or twist mold-
ings. Among its other uses are chamfering, cornering, rab-
beting and jointing window blinds, gaining, panel-raising on
one or both sides, tenoning, ripping, cross cutting, groov-
ing, hand watching, making glue and table joints, miter
ing, nosing, squaring up, and & multiplicity of other opera
tions limited only by the skill of the operator,

The molder and wood worker sides are securely connected
upon one solid column with a substantial base, and the two
sides of the machine are driven from one countershaft, which
conveys power either separately or simultaneously.

The molding side is so arranged as to form a complete
four-side molder. The side spindles are fixed to and move
with the table, which has & vertical movement of 16 inches,
The feeding rolls are arranged for fast or slow feed.

The wood worker side is constructed on the same princi-
ple and embraces the same general features as the patent
variety wood worker above described.

At 7 we represent the

NO, 8 BASH AND DOOR TENONING MACHINE,

adapted for sash and door, cabinet, wheel, car, and railroad
shops. The upper and lower cutter heads are adjustable so
a8 to vary the thickness of the tenon or depth of shoulder,
the carringe remaining stationary, Gages and stops with
the carriage render setting out unnecessary. The copes are
raised and lowered with the cutter heads, but may be inde
pendently set. Both cope and cutter head shafts are pro
tected sgainst endwise vibration. The upper cutter head is
arranged to cut one shoulder of the tenon longer if desired,
saw spurs are used in lieu of knife spurs, and the cutters
operate with & drawing stroke. There is a binding pulley
which keeps the belt right and self-adjusting, and the bon-
net may be conveniently swung back out of the way to
afford access to the catters. The

ELLIS PATENXT BLIND SLAT TENONING MACHINE,

shown at 8, is adapted to any length or width of slat, work-
ing both ends, cutting the shoulder and rounding the tenons
simultaneously at one and at the same operation., The ma.
chine, which has a hand feed, is provided with two adjusta.
ble arbors and frames, carrying a set of circulsr saws for
forming the shoulder and rounding the tenon., Connected
to the arbor frames are revolving disks, into which the slat
is inserted and rotated in contact with the saws or cutting
tools. We are informed that it is capable of working 20,000
slats per day,

At 9 is shown the

PATENT SELF-FEED BLIND SLAT TENONING MACHINE,

which differs from the machine last described. It differs
somewhat from the Ellis machine, as tho slat is fed end wise
through rotating chucks, the shoulder belng pressed against
an adjustable gage for regulating the length of slat. By the
peculiar construction of the revolving cutting tools, two
tenons are cut and divided with one cutter head, simulta.
neously and at one operation. A pressure upon the treadle
causes a rotation of the slat, and at the same time depresses
the chucks, carrying the slat against the cutting tools, ena.
bling them to form & perfect tenon on each end, It will
work any length of slat from 1§ Inches up to 24 Inohes, and
will make any slze of tenon desired,

TWO FPATENT BAND SAWING MACHINES

nre dopleted fo the engraving, one for ordinary curve saw-
ing, the other (10) intended for the furniture, wagon, sash
and door,and agricultural shops,ete. An important feature is
the mothod of keeping the saw at its proper tension, allow-
ing at the same time some flexibllity to the parts, to com.
pensato for any sudden impact, and provent breaking of the
sawn by buckling or friction upon the back or sides, There
in alno n shipper with frictional brake for arresting the saw
motion, and the table is provided with irregular ndjustment
for bevel sawing,

At 11 18 reprosented a
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PATENT BAND RESAWING MACIHINE
It will re-saw lumber up to 80 inches In width, and from
6 inches in thickness down to tho thinnest stuff that admiw
of re-splitting. It is also arranged for sawing bonrds from
thoe sido of a plank, and is equally well adapted for haed or
poft wood. Its working eapneity is said to be from ten to

fifteen thousand feet per day, depending on the kind and
width of materinl. The saw kerf is about 1. inch thick,
and a saving of 20 per cent in lumber is claimed to be of-
fected, shown by the fact that, by the use of this machine, -
two § inch panels, planed on both sides, can be produced
from 1 inch lumber, whereas, by other methods, 1} inch lum.
ber is required.

The wheels are 5 foot in dinmeter, and ths distance he.
tween their centers i such that thereis but a compnratively
small portion of the saw blade left unsupported, and there g
consequently less liability to deviate from astraight conrge,
The upper wheel revolves on a 24 inch shaft running in
long self-oiling bearings, has a vertical adjustment of 13
inches, and can be adjusted so that the saw will run at any
desired point on ity periphery.

The feed rolls are connected by expansion gears, operated
by friction. This friction is operated by a shaft connected
with a leverin front of the column, by different movements
of which the feed is instantly started or stopped, and grad.
uated from fine to coarse. The feed is strong and powerful,
and is under complete and immediate control of the opera-
tor.

There are also improved devices for cleaning the saw,
ote. For full particulars, the reader is referred to the de-
scription previously published in these columng, The ma.
chine represented at 12 is o

PATENT COMBINATION EDGING AND RIPPING SAW TADLE,

designed for edging and ripping up lumber for the flooring
machine. It is claimed to have all the ndvantages of a good
gelf feed edging saw; and at the same time, the feet can be
thrown off and the stuff pussed by the saw in the ordinary
manner. By a novel device, when slitting lumber, the oper.
ator is enabled to elevate the saw so as to just cut through
the board, thus economizing the power by a reduction of
the friction on the saw, presenting a better cutting angle of
the teeth, and consequently making a smoother cut and re.
quiring less sharpening ‘of the teeth. The fence or gage
has a parallel movement of 8 inches, and is quickly adjust.
ed for different widths without the necessity of measuring,
the table being provided with a gage spaced into inches and
parts of an inch.

It is also provided with a binder pulley, hung in a swing-
ing frame. operated from the front of the machine by means
of a rod and handle by which it can be raised or lowered to
slacken or tighten the belt, and thus stop or start the saw,
The machine will makea straight out without any gaide, by
simply letting the feed roll take the board through as started.
This feature will be sppreciated when sawing boards with a
crooked edge, which require straightening before other
strips can be sawn from them.

In order to meet the need of a cheap and good boring ma
chine, for either straight or angular boring, the

UNIVERSAL HORIZONTAL BORING MACHINE,

represented at 13, has been designed. The tableis adjustable
for boring at any desired upward or downward angle and the
fence for any lateral angle.

The traversing steel spindle is operated by means of a pow-
erful jointed treadle, fitted with an improved step, which is
provided with a steel point, forming a bearing for the end
of the spindle, thus greatly reducing the wear, caused by
the spindle pressing against a shoulder. The treadle has s
weighted counterbalance, giving 8 quick return to the spin.
dle. The spindle is fitted with cone pulley, with three
changes of speed,and adjusting collars to graduate the depth
of the hole to be bored.

At 14 is shown & novel

PATENT BAND SAW SETTING AND FILING MACIHINE,

which, it is claimed, will set an ordinary band saw blade in.
three minutes, more accurately than can be done by hand in
an hour. The saw being adjusted, the wheels are set
far enough apart to straighten the blade, which is then
pinched by a cam and wedges. The dies are set on the polnts
of the teeth,and are adjusted with set screws on top. This
sets the points over without bending them at the roots, pre:
venting the warping of the saw which is liable to occur In
setting by hand,
Lastly at 15 wo illustrate a

HAND AXD POWER FEED SURPACE PLANING MACHINE

This is provided with steel.lipped cylinder, pressure bar,
shaving bonnet, and adjustablo tables. It will surface 94
inches wido up to 6 inches in thicknoss.

This completes our list of mnchines, which, as embodi-
wmonts of the now and Ingenious devices, and as showing ad-
mirable adaptation to their several purposes, may justly be.
regarded as representing the best work of both inventor and
manufacturer. It is hardly necessary to add that thelr su:

perior qualities are appreciated in foreign countries as wall e

us in our own, and that the large trade which their maker
now control, with Japan, Australis, South Ameries, Enf
land, Now Zenland, and eolsewhere, s ono which reflect

groat credit upon our home Industries. The lllohiul;m:

received the largest premiums at local fulrs in this country,
o medal st the Vieonn Exposition, s medsl for excel

lonco and superiority at the late Chilian Exvosition,
o, Chili, South Americn, and also medal of honor

cinl commendatory reports from the Centennial j
awardy
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OENTENNIAL NOTES.
W i
TIE FREXCI POTTERY DISFLAY.

France, in hor soction in the Main Bullding,makes a mar.
velous display of pottery, which must be studied pieco by
piece before any Iden can be obtained eithor of its oxtent or
valuo. Indeed womo of the vases oxhibited, made In the
Sévres faotory during the first yoars of its existence, are of
lm‘mur.‘u‘ valug, especially in these times, when all old ohina,
owing to the taste for making collections of the wame,
fotehes prices out of all proportion to the intrinsie valuo of
the objeots,

Porcelnin is of two kinds, *“ hard and soft paste,” dlstin.
guished from each othor by thelir relative density, a quality
governed by the comparative proportion of silex entering
into their composition. The first porcelain of French manu-
facture wns ‘““pite tendre'{ or soft paste, and this was
principally made at Sévres. In 1761 the secrot of making
hard porcelain was discovered, and the manufacture of
‘ plte tendre” was thereupon discontinued, Hard porce.
Inin is produced from kaolin and other materials, and usua-
ally goes through three processes in its manufacture, The
first process, which is the most commonly used for pleccs of
averago size, conslsts in the placing of the pasto in & lump
upon & mold, which, in the case of a plate, for instance,
would represent the bottom half. The mold and paste are
then put on a rapidly revolying brass coylinder in front of
the workman, who, by a quick movement of the hand and
moistening with a sponge,causes the paste to assume the de-
sired form for the upper half, as by its pressure against the
mold it assumes that of the lower half. So also in the case
of the oups; the mold is merely for the extorior portion, the
interior being shaped by hand. The second process is used
for large pieces, such as vases, soup tureens, ste. The paste
i§ placed on the revolving brass plate in a lump, and the
workman, by means of steel tools, causes it to assume the
shape sought far, The third process, which admits of the
production of the most- minute latticed or dingonal figure
work upon the body of the piece, to which it also gives an
almost paper-like thinness, is one in which the paste, ro-
duced to a liguid form, is run into molds. Some of the
I'rench vases are so magnificently painted as to possess a
high value as works of pictorial art alone. There is a toilet
set on which the color was melted on the glaze, so that the
appearance is of polished lapis laswdi, on which the most cu-
rious effects of light and shade are produced. In the basins,
where the pigment in burning has dropped to the bottom,
there seem to be several inches of water, so deep is the
color; while on the base of other pieces,where the color has
dropped off, the ware is mottled blue and white, One Paris
firm makes a specialty of porcelain with s mother-of-pearl
glaze produced by the useof uranium salts ; another exhibits
majolica, where the portions in relief are produced by pres-
sure applied to the back of the object, just as repoussé work
is done in silver. Ordinarily such decorations are made
separately and attached to the article.

THE LARGEST GLASS PLATES EVER IMPORTED

into the United States are exhibited in the French section.
They are two immense sheets measuring 22 feet in hight by
10 in breadth, mounted in maroon colored frames.

THE FAMOUS TAPESTRY,

exhibited in the French department, consists mainly of the
fabric known as kawte lisse, or high loom. This, as its name
implies, is made on high looms of considerable size. At the
top and bottom of the framework composing the loom are
horizontal cylinders. Around the upper one, the threads
composing the warp are rolled, and around the lcwer one
the tapestry, as it is completed yard by yard, winds itself.
Between these two cylinders is stretched the warp, upon the
threads of which the artist marks in white chalk the out-
lines of his picture. To these he adds, for the purpose of
fixing the light and shades, tracings from his pattern.
Then, with this latter conveniently placed for reference, he
stations himself against the back of his tapestry, and, with
his many-colored worsteds and silks, commences the weav-
ing of his picture, The vertical threads of his warp are di-
vided by a heddle or cross stitch, which keeps half of them
in advance of the rest; but those behind can be brought
forward by means of small cords or lisses, one of which is
attached to each warp thread. Between the two sets of
threads the workman introduces his left hand and takes up
as many of them as is necessary. Through these he passes
his curiously shaped wooden needle from left to right, and
with its point piles the stretched thread, which in turn is
passed back in the contrary direction through the space
opened by shifting the front and back threads. The manipu-
Iation of the threads, the combination and proper use of the
many colors and shades of worsted and silk, and the working
out of the design require a skill and delicacy only attained
by long practice.
FRENCH SCIENTIFIC AFPPARATUS.

France, long celebrated for the products of her opticlkns
and sclentific instrument makers, is well represented in this
line of goods.

Of opers glasses there is an extensive exhibit, ambrnc'lng
the largest and smallest in cost as well as in size. The
finest glasses shown sre, perhaps, those mounted in alumi.
pum, & metal admitting of a polish equal to that of silver,
and of extreme lightness. This metal, however, though
considersbly lessening the weight of the glass, adds almost
200 per cent to its cost.

Derogy, Purls, shows a large colloction of photographie
npparatus, noticeable among which are a set of extra lnrgo
object lenses, somoe vory powerful condensing lensos, nnd

gpocimens of the Derogy system for photographers’ use,

Feientific Imerican.

This systom, which combines In one Instrument the power
of making, at a given polnt and with a single objective
loow, wix pletures of difforent dimensions, consists, in the
nddition to ordinary apparatuy, of two extra lenses: one
convergent, for making the object smaller, and the other
divergent, for making the abject larger. With thess lenses,
placod singly, as the occasion demnnds, in the position as-
signod to thom, the necessity of changing the object glass to
produce difforont slzes of plotures is obyiated.

A tolescope, valuod at 0,000, with an object glass 12}
inchex in diameter, in shown by Socretan, Parls, Its magol-
fylng power is 000 times, In this exhibit is an admirably
designed camern lacida, or, ag 1t is hore called, megalographe.
For microscople drawing nod pattorn drawing for industrial
purposes, this instrument possesses many advantages. It
diffors from the ordinary camers lucidn, inasmuch as it ad-
mits of drawing directly from objects under the microscope,
or from designs produced by the turning of the kaleidoscope,
It I8 provided with threo tubes, one microscopie, the second
kaloldoscopie, and the third simple, A prism on a detachsd
tube of ity own I8 adjustable to either of thess, and by
moans of mechanionl contrivances the point of view may be
changed an ocoasion demands,

WEIGHTS AND MEBEABUILES,

An sutomatio balance, in use in the Paris Mint since 1874,
I8 & most ingenious machine, Its object Iy to determine the
wolght of twenty franc pieces, and to divide them into
clagses, according as thoy are standard, light, or heavy
welght, At one ond of it {8 an inclined trough, in which
the pieces are placed; and, as one by one they reach the end
of the incline, they slide upon the weigh pan of a small
scale, having at the other end of its benm a counter weight of
precisely the standard weight for a twenty franc piece.
Beneath tho weight pan is a hopper, and in front of this
latter the mouths of three tubes, terminating in boxes des-
tined for the reception of light, heavy, and standard weight
pleces, Should the plece, after reaching the scale, prove
heavy, the weigh pan would be borne down by it, and this,
aoting upon the balancing needle indicator, causes it to
move towards the piece, This movement acts upon the
hopper; and when the plece is thrown off the scale, it passes
directly into the tube leading into the box for heavy pieces.
Light and standard weight coins cause the needle to go
towards the counter weight, or to remain within the limits
allowed to the standard weight ; and these movements act
upon the hopper as above described, and send the coins into
their appropriate boxes.

THE AWARDS FOR THE LYALL LOOMS,

The positive motion loom, which was one of the most im-
portant American inventions exhibited at the Centennial,
has deservedly received from the expert judges the highest
commendation. The report states that the reasons for the
award are ‘‘variety, extent, and importance of the looms
exhibited ; invention of the positive motion, its wide range
of applicability, fitness for the purpose intended, and excel.
lence of design, construction, and working utility and econ-
omy.” The Messrs. Lyall, whose exhibit, it will be remem-
bered, we described and illustrated recently, have also re.
ceived another award for a lock-stitch shuttle machine: in
which the vertical needle bar is reciprocated from a rotating
ghaft by an epicycloidal movement: on account of the appa-
ratus being, in the judges’ opinion, ‘‘the most rapidly ran.
ning sewing machine.” This is the machine which we saw
binding corsets at the rate of 2,500 stitches per minute by the
counter.

THE CLOSING CEREMONIES OF THE EXPOSITION.

At sunrise on November 10, the thunders of salutes from
a battery on George's Hill in the Exposition grounds, and
from the United States ship Plymouth, announced to the
people of Philadelphia and the hundred or so thousand vis.
itors there gathered that thelast day of the Centennial had
arrived. By ten o'clock the Exhibition buildings were
thronged; but at that hour, to the disgust of those who had
gsecured commanding positions whence to view the cere-
monies on the grand platform at the end of the Msin Build-
ing, a steady cold drizzle of rain began, which by noon be-
came & continuous pour. With characteristic promptitude
the authorities at once prepared the interior of the judges'
edifice; an army of carpenters put up & new platform in a
twinkling. Theodore Thomas, his orchestra, and his cho-
rus, were packed in the galleries; and when the procession
of dignitaries, headed by the President of the United
States, entered the structure, everything was in good order,
and the confusion which had seemed imminent was happily
arrested.

The triumphant strains of Wagner's Innoguration March
were followed by & brief prayer;and then, after one of Bach’s
grand choral fugues had been rendered, Mr. Morrell, the
chairman of the Centennial Executive Committee, made
the opening address, in which he briefly reviewed the gene-
ral advantages of the Exposition. The 7¢ Deum by the
chorus preceded a speech by President Walsh, of the Cen-
tennial Board of Finance. Speaking of what the Centennial
has accomplished, he said: It has afforded an opportunity
to show that the administration of an exhibition on a grand
scale may be liberal in its expenditure without useless extra-
vagance: that its laws may be strictly enforced with impar-
tinlity, and without harshness; that its regulations may se-
cure the efficiency of its departments and uniformity in
their action; that its whole course has been free from finan-
cinl embarrassment, or even & payment deforred; and that
notwithstanding every part of its machinery was in constant
motion, no one of the immenso throng within the limits of
the Exhibition was sensible of its restraint,

Director General Goshorn’s address was in about the same
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strain. Finally General Hawlay, the President of the Cen-
tenninl Commission, came forward, and,in a few sppropriste
words, scknowledged our nstional gratitude to our foreign
visitory,and thanked the city of Philadelphis and the general
government, As, av the conclusion, the sudience joined in
the hymn ‘* America,” the original flag of the American
Union, displayed by Paul Jones on the ship Bon Homme
Richard, was unfurled, and national salutes of forty-one
guns were fired from the land battery and the war veagel
After the burst of cheering which the display of the histori-
cul banner elicited Lisd subsided, President Grant advanced
to the front of the platform, and in a low volce said: *‘ Mr
President and Gentlemen of the Centennial Commission, I
now declare the Internationsl Exhibition of 1876 closed."”
Then as he waved his hand, a telegraph operator behind
him touched the key of an instrument, the signal 7.6 rang
forth from all the gongs and bells, and at that instant the
great Corliss engine slackened its motion, became slower and
slower, and then stopped. The great audience reverently
sang the Doxology and dispersed. Asthey left the grounds,
the huge English road engine came puffing out of the gates,
dragging two cars loanded with filled packing boxes. The
Exposition was indeed over,

New York Academy of Sclences,

A special meeting of the biological section of this society
was held on Monday evening, October 30, at the library of
the New York Aquarium.

Professor A. E. Foote, of Philadelphis, exhibited a speci-
men of ratile in quartz, said to be the finest in the world.
The crystals were about 5 inches long, thicker than a knit-
ting needle, and doubly terminated. This specimen was
found at Hanover, N. H., and formerly belonged to Dr.
Chilton. The professor also exhibited a large and beautiful
emerald from Mungo, New Granada, and a fine specimen of
rubellite (a variety of tourmaline) both from the same col.
lection, now the property of Dr. Foote.

Professor Hubbard exhibited a fossil tooth of an elephant,
weighing 13 1bs., from near Rochester, N. Y.

Some seeds and nuts of tropical sources were also pre-
sented, and referred to Professor Martin to determine their
species,

THOUGHTS ON EVOLUTION.

Professor E. C. H. Day, chairman of the section, made &
brief address on evolution. The speaker first declaimed any
dependence of evolutionism on Darwinism; the latter may
prove false, and yet that does not disprove the former. The
idea of evolution has been generally accepted in physical
matters, in astronomy, in geology, etc., and it is only when
applied to life that it meets with opposition. He then ex-
plained that the doctrine of evolution is not atheistical, but
implies greater wisdom on the part of the Creator than does
special creation. He drew comparisons between the length
of the life of man, three score years and ten, and the sup-
posed age of the world, representing the former as ; inch
on a line from 120 feet to ten blocks long. He attempted to
explain how the honey ant, although a neuter, could be the
result of natural selection; also the disappearance of large
and powerful animals before smaller ones of more intalli-
gence. The disappearance of hair on the back, in passing
from ape to man, was explained on the supposition that ani-
mals that walk upright and rest in s perpendicular position
do not need its protection, while it is a positive injury as a
refuge for insects and as affording a better hold to an 2d-
versary in a hand-to-hand conflict.

Dr. Newberry replied with some well put remarks on our
inability to argue the question with our present limited
knowledge, and advanced the usual objection persistence
of species.

FISH CULTURE

was the subject of some very practical remarks by Mr.
Frederick Mather. He stated that the Chinese had been
credited with practising fish culture for a long time, but it
had only amounted to the transfer of unhatched eggs to
ponds that they wished to stock. Fish culture was intro-
duced here twelve years ago, and now America is shead of
the world. Some of the advantages of the artificial over the
the natural are that far more eggs are impregnated in the
former operation, that, the young being protected, more of
them live to maturity,and that we are able to transport them
safely over long distances, a lot of salmon eggs having re-
cently been received in good order from California. There
are some fish, however, the eggs of which, forming a slimy
mass, require different treatment; others do better when
left to Nature. The speaker exhibited some of the eggs and
young fish just hatching out, and stated that light was very
injurious to them at this stage, as the eyes are very large
and sensitive, belng plainly visible before the fish leaves
the egg.

He also exhibited a most remarkable
PAIR OF SIAMESE TWINS,

two tiny salmon hatched from one egg and bound together
in a manner quite like the human twins recently deceased.
Although quite lively, he predicted for them a short life be-

causo they hatched head first, which is a bad omen for the
vitality of the fish,

At the conclusion Mr. Coup invited the members present to

visit the Aquarium, whero an opportunity was offered them
to woo millions of theso littlo fish in the very act of leaving

the eg, s well as the other curiosities, of intervst toichthy-
ologiuts,

OXX tenth of one por cent of tho whole atmosphere con-

taing oxygon enough for the supply of the whole population
of the world for 10,000 years,
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Bank Clerks.

© ThoBoston Commercial Bulletin says that the bank clerkn of

Boaton are as capable, industrious, and faithful a set of bank
‘officers as can be found in any clty in the world. But after
all, it states, the place to find an extensive army of well
trained bank clerks is in the Bank of England, This insti.
tution, with its capital of ninety millions of dollars and dat-
ing back to 1604, today employs 900 clerks. The building
in which these clerks do their work covers five ncres of
It has not a single window upon the street, the
light of day belng admitted only through open courts. It
has & clock in the center of the bank with fifty dials. The
Bank of England is situated in the center of London ; but it
has one branch at the west end of the city, and many
branches in the provinces. Though the Bank of England
employs & very heavy force of clerks, it would seem, froma
glance at its business, that it ought to keep them well em-
ployed and fairly remunerate thom. Its sole work in its
issue department is to give out notes to the public. The
profit the bank derives from its issue department is the in.
torest received upon the $70,000,000 government debt and
gecurities, which, at the rate of 3 per cent, is $2,100,000 a
year. By its dealing in coin and bullion, it has the reputa
tion of making £150,000 a year. The amount of Bank of
notes afloat generally averages about §100,000,000,
and has lately reached $165000,000. The deposits in the
Bank of England, out of which it of course makes a great
deal of money, range from $60,000,000 to nearly twice that
sum.

et
The Adulteration of Olls,

We subjoin some extracts from the “ Report on Adultera-
tions and Sophistications " presented to the American Phar-
maceutical Association at its meeting in Boston, last autumn.
Three signatures were attached to the report, namely, Adolph
W. Miller, chairman, James R. Mercein, and M. L. M. Peix-
otto: but Mr, Mercein stated that the whole of the work had
been performed by the chairman.

Oil of almonds. We are informed on most excellent au-
thority that the so-called French oils of almond, both fixed
and essontial, are obtained exclusively from peach kernels.

0il of bergamot, We were shown a highly complex for-
mula, said to be used by the manipulators in Germany for
skillfully reducing this oil. Almost three fourths of the
com d consisted of the oils of orange, copaiba, lemon, a
little neroli, and several others. We were informed that
large quantities of this sophisticated oil are disposed of in
Europe.

Ol of Ceylon cinnamon. Albert P. Brown found this oil
to be adulterated with sassafras and cloves. The oil of the
leaves of the Ceylon cinnamon is also frequently sold in
place of the true oil of the bark. The former is a brown,
viscid, essential oil of clove-like odor; it is sometimes called
heavy oil of Ceylon cinnamon.

0il of erigeron. A specimen of this oil was sent to the
writer by Mr. Joseph L. Lemberger, which was so largely
adulterated that the true odor was entirely overpowered by
that of turpentine.

0il of juniper berries was offered to the writer by a highly
respectable firm of wholesale liquor dealers, who, in their
desire to havea really pure and superior article, had them-
selves imported It direct from Holland, having ordered the
very best that was obtainable. As a very much greater
quantity had been sent than their order called for, they
were anxious to dispose of a portion of it. The gentlemen
were so very sure about the absolute purity of their oil, for
which they had paid a liberal price, that they were loath
to believe their own eyes when.aftor agitation with an equal
quantity of water, only 20 per cent of their so.called oil was
left, the remainder being alcohol.

Oil of lemon, put up in original cans and genunine imported
cases, branded *“ E, B, Co,,” was found by the writer to con-
tained 25 per cent alcohol. There is every probability that
both seals were counterfeit, as the lettors composing them
were slightly different from those found on the top of genu-
ine cans from Brehmer & SBanderson. The metal on which
the seals had boen impressed also presented a dull and tar-
nished sppearance, while it is usually perfectly bright and
clean,

Ol of melissa. The oil of lemon grass,obtained in the East
from andropogon eitratus, is very frequently substituted for
the true oil of melissa, which is distilled in Germany from
melissa officinalia,

01l of origanum rarely reaches this country. A few pounds
fmported by the writer cost about $5 per pound. The so-
ealled commercisl oll of origanum is obtained in France
from thymus eulgaris. The original packages are even dis-
tinctly marked essence de thym rouge. As has been already
stated, this oll is very frequently mixed with turpentine in
large proportion. Its chlef consumption is among the manu-
facturers of patent liniments, who are totally indifferent as
1o quality, If they only obtain an original package.

01l of peppermint was met with also largely with castor
oil and alechol, Twenty-six Ibs. of this adulterated oil
ylelded, when distilled by the writer, 84 Ibs., of pure oil,
about & gallon of castor oil remaining in the still. The pro.
portion of aleohol, which had been present, In represented
in the loss.

Ol of rose geranium is pow so frequently substituted by
the ginger grass or palma rosa oil, obtained from andropogon
schananthuas, that it is somewhat difficult to procure the true
oll of pelargonium odoratissimum or radula \n commerce.

= 0il of sarsafras was purchased by the writer from a party
who represented that he had personally distilled it, and it
was found on evaporation o leave a residue of 14 per cept of

rosin.

Scientific Qmerican,

O11 of verbena is almost out of the market, being every-
where substituted by the oil of lemon grass, andropogon cit-
ratuy

Oll of wintergreen was offered to the writer by a tall Jer.
soy man, who professed to have distilled every drop of it
himself, and who therefore claimed to be able to guarantee
its absolute purity: and it proved to contain just two thirds
of its volume of aleohol, It is somewhat remarkable that
oven this Iarge proportion of aleohol could searcely be re.
cognised by the senses, and that, as far as could be judged
by the taste and smell, this was an unusually fine specimen
of oil of wintergreen. Several other lots have been met
with containing various proportions of oil of sassafras,

Oll of wormseed. Joseph L. Lemberger has favored us
with a specimen of the oil, smelling very strongly of rancid
turpentine.

Oll of wormwood has been met with, extensively mixed
with turpentine

Olive oil is largely substituted by some of the cheaper
fixed olls found in this market. Very little of that which is
sold by grocers is even imported from Europe. A New York
meorchant, who is extensively engaged in bottling this arti

ole in imitation of the imported style, informed us that for
the cheapest grade he is in the habit of putting up refined
cotton seed oil, and for n somewhat better brand the oil of
benne. The expressed oil of mustard, a by-product in the
manufacture of table mustard, is also applied to the same
purpose. Our French friend, whom we have before alluded
to, nlso kindly informed us that in his country the ground
nut ol (arackis hypogea) is used to an enormous extent for
admixture with olive oil, so that but very little of the latter
is exported strictly pure.—Chemist and Druggist.

o

Microscopic Detection—Wool and Halir.

The American Naturalist furnishes some interesting facts
on this subject. The United States Treasury Department
has admitted calf hair goods free from the duties levied on
those composed in part of wool: and evidence having been
furnished that some fabrics, claimed as made of hair, con.
tained more or less wool, a commission was appointed, in
which Dr. J. G. Hunt, the well known microscopist, was asso-
ciated, for the examination of these fabrics. The possibili-
ty of distinguishing in manufactured mixture the hair of the
cow and calf and that of the sheep has been denied by some
microscopists, especially as these fabrics vary on different
parts of the same animal. The commission has, however,
been able to classify and distingnish them. Wooly hairs
have no pith, and no perceptible taper. Their mean diame-
ter varies from a five-hundredth to the thousandth part of
an inch. At irregular intervals they have one-sided spiral
thickenings, causing the wool to curl. They occur on sheep,

camels, goats, and llamas; and many other animals have & por-
tion of these wooly hairs. - On the other hand, straight hairs
are shorter, thicker at base, and tapering. The pith is alarge
part. The scales on the outside, of which there are twenty to
forty in s hundredth part of an inch, lie smoothly. In wool
they project more or less, and are from fifteen to thirty to
the hundredth part of an inch. With these and other dis-

tinctions before them, the commission found, by first bleach-

ing the colored fibers in mineral acids, and then mounting
them in glycerin, and by using high powers, that in a few

gamples there was no wool; in a larger proportion there was

a small quantity ; in a very large number of samples there

was from five to ten per cent,as well as a much larger propor-

tion; and in one case it was difficult to find five per cent of

genuine cow hair,

EFROFVRN
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A 1rock of iron about 24 incheslong by 14 inches square,
flat at the bottom and drawn out for a handle with a wooden
end, like a soldering iron, is an excellent implement for re.
moving old and hard putty from sashes. When hot (not
red hot) theiron is placed against and passed slowly over
the putty, which becomes softened by the hest and is ren-
dered onsily detachable from the wood.

A venry small quantity of oleic acid dropped upon & ssm-
ple of gum copal, and but slightly warmed, will dissolve
that gum completely.

" Berest et xxf Soelin Babesth

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS,

IMPFROVED FREIGHT CAR.

Edward D. Shaffer, Moncton, New Brunswick, Canada.—This (n-
vention consists in the armangement of a vertioal partition divid-
ing the car Into two parts, also openngs in the top and bottom of
the car for admitting and discharging grain, and inclined parti-
tions, forming, with sald vertioal partition, two hoppers for the
grmin to be transported,

IMPROVEMENT IN GRAIN CAR DOORS,

James M. Duncan, Covington, Ind.—The door is made In two
parts, each part being pivoted at {ts upper and outer corner o one
of the door posts, and capable of swinging in a vortioal plane.
The separating line of the door is an are described from the pivot
of one of the doors, making the edge of one door convex, and that
of the other concave. It also consists in & hinged bar for sustain-
ing the door when closed, which rests in rocessos in the door POonts,
and In brackets for supporting the bar and doors when opened.
The advantages clalmod are that the door closes tightly, that it

avolds the necossity of nailing the doors when loading, and also
makes them lighter.

IMIROVED DRAIN TRAF AND VENTILATING COWL.
Edward G. Banner, London, Eng.—The first device 1s & balanced
lever trap for preventing inflow of noxious gases from drains
through the pipes loading from water closets in dwelling houses.
The construction s such that the greater the pressure of the ro-

turning sewage against the trap, the more tightly is the trap
closed, 50 Lthat no ood water, sewage, Or sewage gns can be foroed
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past it. The samo Inventor has also contrived nnow ventilating
cowl. In order to withdraw a curront of alr from soll pipes
ete,, the ehaft is carried up from the sofl pipe ; and upon the th
of the shaft is mounted a revolving cowl, provided with a valve 0,;
peculiar construotion, for preventing any down draft,

IMPROVED MACHINE FOR SAWING STAVES

George W. Richardson, Arlington, Ky., assignor to himself and
W. T. Davis, samo place.—This consists of a stationary clroular
track, around which the saw runs. The saw s turned by a friotion
pulley, opposite to which Is a friction roller, in a notoh of tae
track, which prosses the saw againm the driving pulloy, The table
for the work Is armnged at another noteh in sald track, for the
passage of the staves and other objects sawn off.

IMPROVED SHINGLING BRACKET,
& Ds;‘vm M. Moore, Windsor, Vt., assignor to himself and James H.
/00K, same place.—This Is an adjustable bracket for staging, ele-
vated seats, or othor purposes; and consists of plvoted braces
with prongs or teoth at the lowor onds, and connsoted by plvot

rods, that may be adjusted to
et B greater or less width of the bracket

NEW AGRICULTURAL INVENTIONS.

IMPROVED CULTIVATOR.
Charles R. Hartman, Allison, IIl.—This cul used
H y 111, s tivator ma
for cultivating tall plants, will not be broken by the plo’;r:cumk
Ing an obstruction, and will not be turned to one or the other side
by one or the other horse getting a little in advance.

IMPROVED FENCE.
William Stacy, Cottage, Towa.—This fence is porta

not liable to be blown down or pushed over. Each mct-)l‘?u.f?a':m’g
of two or more horizontal boarde, having a cross bar attached to
each end, and a cross bar attached to their middle parts. To one
end of each panel is =ecured an arm, which projeots to enter the
end of the adjacent panel, where it is secured in place by & pin,
The fence fs held erect by a brace formed of two inciined bars,
which cross each other near their upper ends, and the lower parts
of which are connected by a cross bar. The lower parts of the
panels are kept in place by a key.

IMPROVED COTTON SEED DRILL.

Henry Steckler, Jr., New Iberia, assignor to himself and Richard
Frotscher, New Orleans, La.—This consists of a droppiog wheel
that is provided with a series of holes at some distance from its
periphery. Through & perforated rim, V-shaped wires are passed,
that serve tostir up the seed in connection with mdial side stirrers,
dropping the same on an oscillating fork. pivoted below the open-
ing of the seed receptacie, to be ducted by the funnel-shaped
opener or plow to the ground.

IMPROVED HARVESTER DROPPER.

Willam H. Akens, Pennline, Pa.—This is an improved device for
delivering the cut grain from the platform of 2 reaper, and in neat
gavels at the side of the reaper, and out of itz way in making the
next round.

IMPROVED PLOW.

Adam Schuetz, Carondelet, Mo.—This is an improved plow for
forming ridges for planting sweet potatoes,and which may be
easily adjusted to adapt it for any of the usesof an ordinary plow.

_—  ——evtr—————
NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED COTTON PRESS,

James H. Davis and Willlam White, Winnsborough, Tex.—This
consists of a contrivance for driving the screw, which works the
follower by a worm when dolng the work, and & toothed wheel
when returning the follower: also, of a removable case which re-
ceives the pressed bale and carries it away on a truck to be tied,
while another box takes its place to receive the next bale.

IMPROVED WRENCH.

Andrew M. Mortimer, Salt Lake City, Utah Ter.—The stationary
jaw is attached to a shank. A movable jaw slides upon the shaok,
and to it is rigidly attached a bar, in such a position as to be oppo-
site the edge of the said shank. Upon the adjncent edges of the
shank and bar are formed ratchet teeth, which engage with each
other to hold the movable jaw in place while the wrench is being
used. To the bar is sttached a loop, through which the shank
passes, and through the bend of which passes a set screw, which
rests against the spring. When the wrench is being used, the
strain upon the jaws bolds the teeth of a bar in gear with the teeth
of the shank, a spring keeping the movable jaw from getting out
of place while shifting the wreneh upon the work.

NEW MISCELLANEOUS INVENTIONS,
IMPROVED HOSE SPANNER.

John E. Taber, Fall River, Mass.—In this spanner, the end that
ombraces the hose coupling Is enlarged and provided with s
groove that is of sufficient width to take in & Jug pin, acd of suffi-
clent length at each side of the handle to insure a good bearing on
the surface of the coupling, so that the spanner draws latersily on
the lug pin when applied.  Apertures are cut in the sides of the
groove thus formed for permitting the escape of smow or mud,

IMPFROVED PAINT BRUSH BINDER.

Lewis Tanney, Beaver Falls, Pa.—This is a metallic binder for
paint brushes, formed of two semi-cylindrical plates, having sewml-
circular disks attached to thelr upper ends, and having eyos
formed upon their side edges. Thoe cross plato has eyes formed In
its end edges, and there are suitable fastening wires.

IMPROVED ELECTRO-MAGNETIC LOCK,

Hiborne L. Roosevelt, New York city.—This relates to an im-
proved electric lock for office doors and other purposes ; and it
consists In the armature of an electro-magnet that retalos &
swinging arm with two sllding and spring-acted bolts, of which
one is withdrawn for opening the door, when the arm (s roleased,
bymonmmonormommmwmmamm
of the second bolt, which 18 actuated and set by the closing of the
door, ready for throwing opon the first bolt on the action of the
magnet,

———— 4 #
NEW HOUSEHOLD INVENTIONS.

IMPROVED STOVE FIFE ATTACHMENT. 4

Goorge H. Hancook, Richmond Protory, Ga.—This consists of a
standard secured to the stove, with an adjustable
fork or rack, and an adjustable lamp suppert. The attachment
forms a convenlent clothes-drying and lamp-supporting device,
which may be placed on any stove and set to any position re-
quired.

IMPROVED BASIN FAUCET. _

Edwin 8. Rich, New York clty.—~The novel features in this inven.
tion conaist, first, of & flange cxtonsion of the (nterior collar Into.
nozzle of the faucet; and, secondly, of an stom k

and seat arranged above the compression valve, 0 as 10 o D
water passago when the cornpression valve is removed,
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WADE a completo oolloction of th
wnd o hints publishoed tn Selentine A:&r‘l’:::
10 yonrs, sond 81,8010 11, N, Munn, 57 Park Row,

New York, for Wrinklus ana 3
dmv‘mm'n'uu‘ and Rootpes. 200 pages, splen-

. ‘:g‘mumnl Tmploments and Industrinl Machin-

Kxportand Domostie Use. R.H.Allen & Co.. N.Y,

‘Town nud Village Hand Firo En with hoso
oariingo and frtings, only $350. u..%’?oﬂ'&..u and full
nformation, 8, O, Farsalth & Co., Manobester, N. I,

800 advortisemont of Industrinl Mfg. Co., p. 340,

For durability and econol uso Rlake' t
Studs to hmgelu. Or«mo?t{;m & co..°x= P':}lk
Place, Xew York,

Split-Pulleys and  Split-Collars of same
strength and appearance as Whole-Pulleys and 'm?:'
Collars, Yocom & Sou, Drinker St., below 147 North
Second St., Philadelphia, Pa.

To Leaso—The largest portion of the build
corner Canal, Center, and Walker Sta., now mnpledm-‘n
a Dilllard Manufactory and Sales Room, 8o adver-
tisement Inanother column,

The Cabinet Machine—A Complete Wood Work-
“-!.'h M. R. Conway, 22 W, 2d St., Cinelnuati, Ohlo,

¢ Gatling Gun received tho only medal and
award glven g’mhbo Kuns at the Centennial Exhibi-
tion. For lnformation regarding this gun, address Gat-
fng Gun Co., Hartford, Conn., U, 8. A,

Journal of Microscopy—For Amatours. Plain,
practical, relfablo, 50 cents per year. Bpeclmons free.
Address Box 455, Now York,

For Sale—Shop Rights to every Tool Bullder and
manufacturer for Bean's Patont ¥rictlon Pulley Coune
tershaft, D. ¥Friable & Co,, Now Huven, Conn,

Superior Laco Loathor, nll 8izes, Cheap, Hooks
and Couplings for fat und round Belts, Send for cata.
logue. O. W. Arny, 148 North 8d St., Philadelphia, Pa.

Maglo hnlm shmmuoonn, for Parlor Bo-
tortainmonta  und blie Exhibitions. Pays well on
small capital. T4 Fage Catal troe, © I Modal
and Diploma awarded, MceAllister, 40 Nassau $t., N, Y.

Noisoless Exhaust Nozzles for Exhaust Pipes
and Pop Valves. T, Shaw, 915 Ridge Av., Pulla., Pa.

Fire Hoso,Rubber Lined Linen, also Cotton,finest
quality, Eureka Fire llose Co., 13 Barclay st. ,New York.,

Shingle, Hoading and Stave Machine. See ad-
yertiemont of Trevor & Co., Lockport, N. Y.

The Sclentific American Supplement—Any de-
sired back number can be had for 10 centa, at this otfice,
or almost any news store.

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

ent Ferrules, Address S, M. Co ,80. Newmarket,N.H.

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

For Solid Wrought-iron Beams, etc., see adver-
tsement. Address Unfon Iron Mills, Pittaburgh, Pa.
for lithograph, &o.

Solid Emery Vuleanite Wheels—The Solid Orig-
oal Bmery Whool—othor kinds imitations and inferfor,
Cautlon,~Our name s stamped o full on all our best
Stendard Belting, Fscking, and Hoso. Buy that only.
The best s the choapest, Now York Belting and Peck-
.ng Company, ¥ and 88 Park How, New York.

500 new and socond band machines at low prices,
fully described iu printed lsts, Send stamp, stating just
what you want. 8. C, Forsaith & Co., Manchester, N . H.

Hand Fire Engines, Lift and Force Pumps for
fire and all other purposes. Address Humsey & Co.,
Seneca Falls, X. Y., U.S. A,

More than Ten Thousand Crank Shafts made by
Chiester Stoe] Cestings Co., now runnlng; ¥ yean' con-
stant use prove them strounger and more durable than
wWrocght tron. Sce advertisement, page 348,

See Boult's Paneling, Moulding, and Dovetailing
Machine at Centennlal, B. 555, Send for pampblet and
sample of work. B. C. Mack'y Co., Battie Cresk. Mich.

M. Shaw, Manufacturer of Insulated Wire for
galvanic and telegraph purposes, &c.. 2 W Tith 5. N. Y.

F. C. Beach & Co., makers of the Tom Thumb
Telegrsph and other electrical machines, have removed
to 5% Water Street, New York.

Safety Linen Hoso for Fuctories, 1 to 3 inches, at

educed rates. Greene, Tweed & Co. 15 Park Place N. Y,

Hyatt & Co.'s Varnishes aud Japans, as to prioce,
color, purity, and durability, are cheaper by comparison
than any others extant, 246 Grand s N.Y. Factory, Now-
srk, N.J. Send for circular and descriptive price list,

Power & Foot Presses & all Fruit-can Tools, Fer-
racate Wks., Bridgeton, N.J. & C. 77, Mchy. Hall Cent'l.

For Solid BEmery Wheels and Machinery, send to
e Union Stone Co.. Boston, Mass., for circular,

For bost Pressos, Dies, and Fruit Can Tools, Bliss
& Willtame, cor. of Flymouth and Jay, Brookiys, N. ¥.

Stoel Castings, from one (b, to five thousand Ibs,
Invaluable for stresgih sad dursbility. Clrculars free.
Pittsbureh Stoel Casting Co., Pittaburgh, Fa.

Hydraullo Prosses and Jacks, new and seocond
sand. Lathes sod Mactisery for Pollsbing and Busiog
metals. K. Lyon, 0 Grand Street, New York.

Dismond Toow—J. Dickinson, 84 Nassau 8t, N. Y.

Slido Rest for $8 to Ot any lathe, Goodnow &
Wightman, 2 Cornhill, Boston, Mass.

“Doad Stroke” Power Hammers—rocently great-
Iy Luproved, incressing cost over 10 por cont. Prices ro-
duced over % per cent, Hull & Delden Co.. Dsnvury, L.

The * Abbe” Bolt Forging Machines and the
o Paimer'’ Power Mammerns » specialty. Send for re
duced price lsts 5.0 Forsalth & Co . Manchester, N H,

sterched linen goods by
following the directions on p. 38, vol. 31.—C. W,

A.J, can poligh

will find a description of & onlolum light on p.
219, vol. 80—, K. i, will find directions for ma-
king friction matohes on p 75, vol. 29.-C. F. will
will ind directions for hardeniog milipicks on p.
130, vol. 25 M. W. oan make vinegar by lluj |-r'u
cess described on p. 108, vol 2-A. D R,CW,
BL.JEK,JCM,E T, H.. ¥. W, and others,
who ask us to rocommend books o0 industrial and
scientifio subjects, should address the booksellors
who advertise In our columns, all of whows are

prustworthy firms, for cataloguos.

Scientific

(1) W, L L. askn: Doos n person, in lifting
one whool of & d-whoolod wagon off the ground,
et more or loss than a quarter of the whole
welght? AL More than u quarter if the vohlcle
I8 vigidand tho load oqually disteibutoed.

(2) A. Y. anku: In thoro any practical way
of lovellng without a theodolite? A. You oan
oo_numot an dnstrament with an ordinary bulld-
or's lovol, that will enablo you to got tho hight.
As suoh mattors aro digoussed (n spooinl trontises,
and would oooupy too muoh Apiee for theso col-
umns; wo must rofor you to gome good book on
the subjeot  Thore s o oheap level In the mar

::: which I8 nocompanied by full directions for

(8) A, C. 1, nsks: What lnthe proper speed
for grindstonos, wot and dey? A, Clroumferen-
tal velooity, 1,800 to 2,000 foot per minute.

Ihavon 10 horse power locomotive boller; it
will hardly mako stoum onough for a 10 horse
power engine. Would {t be practicable to wall
in the boller and form un arch over the top, ar-
ranging it to lead the heat (nfter leaving the tlues)
undor tho boller towards tho firebox, along the
side of the firobox toward the front, then up and
over tho top of tho bollor, baok to rear end, and
up the stack ? A, If you haye a strong draft,you
may galn something by the change.

() T. P, F. nsks: If two launches were
bullt, one 80 and one 40 feot long, the same in
every particular exoopt longth, which would run
tho fastost 7 A, Tho first,

(5) B. P, R. nsks: 1, In a hot blast or air-
tight steam boller furnnoo, which fs the best way
to supply the alr, under the grates or on top of
the burning conl ¥ A, Undoer tho grates. 2, How
many Ibs, steam to tho square {neh will a boller
24 feot long by 40 Inches dinmoter, of ¥ inch
Iron, stand with safety? A. About 00 Ibs. 3.
What dimensions of smoke staok ought I to hayve
for the boller, with two flues, each 14 Inches in
dinmoter? A, The cross section of the chimney
should not bo less than about } of the grate sur-
face,

(6) J. 8. C. nsks: Is the statement that a
body will welgh less at the equator than at the
poles based on an actun! test by welighing, or is
it theoretical 7 A, Based on nctual test.

(7) C. F. S. asks: 1. How large a boat will
a boller 44 Inohes high and 20 inches in dinmeter,
and an engine with 34 {nches stroke and about
34 Inches bore, drive, and at what speed? A.The
machine will be suitable for a boat from 18 to 30
feot long. 2. What sizo of wheol and what pitch
should I uso? A, Use one 20 or 24 Inches in di-
amoeter with 3 foet pitob,

Where does {co form in freezing, on top or at
bottom of the water? A, You can probably
sottle the matter to your satisfaction by observa-
tionson n pond in which loe forms, First there
will be a thinsheet of loe, which gradually thick-
ens on the under side.

(8) J. K. nsks: Why will not iodide of po-
tassium form in large erystals when made sccord-
ing to United States Pharmacopeeia? A. In or~
der to obtain good crystals of K I, it is necessary
that the crystalization should prooeed as slowly
as possible o & cool place, and under a good va~
ocuum. The best results are obtained when large
quantities of the materials are operated upon at
once. The solution of the lodide should be as
neutral us possible.

(9) M. asks: 1. Is the common commer
cial potash in solution & good fertilizer for a
grape vine when applied to the sollabout its roots?
¥f s0, of what strength should it be used? A.We
would not recommend the use of potash. 2, Are
ground or pulverized bones good for the same
purpose? A. The finely ground booes mixed
with soll or peat make a very desirable manure.
It would be better, however, to treat the ground
bones with about one third the welght of oll of
vitriol (specific gravity 1°70) In order to obtain the
soluble superphosphate. The aeld should be di-
luted with about £ parts of water, and well
stirred In with the bone dust; it should then be al
lowed to stand forabout 12 hours, when enough
loam should be stirred in to absorb all the lquid.
This isono of the best manures known. 3. If
thoso articles wore applied to u loamy or porous
poll, situated 10 feet from a woll of water, would
thore be any danger of contamination to the wa-
ter? A. No.

(10) E. M. L. asks: In cutting up tortoise-
sholl, u lot of small scrups are made. How can
they bo worked up Into a solld mass, by dissol-
ving, or otherwise? A. The largoer scrups might
possibly bo utilized for stoall inlald work. Send
us & few of the scraps and we may possibly be
able to suggest sowme other application.

(11) W. 8. C. asks: What produces the
phosphorescent light known as fox fire? A. We
do not recoguize the name, but suppose you refer
to the strongly phosphorescent solution of phos-
phorus in hot olive oll.  Iisulphide of carbon or
one of the essontial olls tay be made w replace
the olive oll as thesolvent. It would, perhups, be
weoll to state that the employmont of the bisul-
phide solution of phosphorus is linble, when the
Jquid 1s In contact with the air, to produce spon-
tanoous combustion,

(12) 8. W, J, anks: What is & simple and
harmless proparation for turming dirty brownish
rod hair to & white color? A, Thore are me-
thods by which this might be neoomplishod, but
wo cannot recommend any of them,

(18) ¥. 8. M nsks: Which is the best way
to make a solution for silverplating? 1 have
made a solution, but the silver comes off agaln,
I made it by dissolving some silver In nitric acld ;
and after making the sait dry, I put it in a solu-
tion of eyanide of potassa (K Cy) In water. It
platos vory well : but when I come o burnish it,

it ull comes off aguin. A. Your method of pre-

American,

paring the solution Is & good one; the trouble
doubtloss arises from the Inofclent manner of
proparing tho articles,  Different motals require
different treatments. As u rule, the first thing to
be done Is to remove the greasy Olms with which
most objeots ure covered ; this is offocted by boll-
fog and rubbing in a solution of caustio soda,
mide by bolllng about 2 1bs, of common soda
orystals with milk of lime, produced by slncking
14 1b. of quickiime with hot water, und woll atir-
ring. After this alkalne bath, the objeots should
bo washed In gevernl waters or In a running
streanm, They are noxt cleanod In nelds, ngain
washed, and then transferred to the depositing
solution. Copper, brass, and German silver arel-
cles should be immersed In o ploklo composed of
water 100 parts, oil of vitriol 100 parts, nitroe acld
(specific gravity 149). 60 parts, hydrochlorie noid 2
parts. It 15 well also to coat the surfuce with a
thin film of mercury. This Is effected by means
of asolution of 1 oz. mercury in suficient nitric
nold, with three times the quantity of water,
diluted to one gallon; there will form a gray
or blackish deposit over the surface, which,
on brushing softly, gives place to a brilliant cont-
ing of mercury; the objoct should be trans-
ferred to the depositing cell the Instant this is ob-
tained.

(14) J. MclJ. asks: What will remove dried
collodion from white cotton, without injuring the
fabric? 1f there Is anything that will decompose
it, it will be preferable to a solvent. A. Try
steeping the cloth in cold water,and then rubbing
it together 50 as to break up the Alms,

(15) A. C. says: How thick should the cop-
per and zine plates be, and of what thickness
should the wire be, of the galvanic battery men-
tioned on p. 234, vol.34? A. The plates may be
wade of any convenlent thickness. No. 14 or 10
copper wire is used for the connections. 2, How
should the zine be suspended? A. From a wood-
en or metallic frame resting on the top of the
Jar.

(16) G. B. McC. asks: Is it possible for the
water to be carried out of the boller through the
pump ? We were sawing with a portable steam
mill, and shut down at night with the usual
amount of water. In the morning there was no
water in the boiler, and we had to fill her up
through the safety valve. There is a check valve
on the feed pipe close to where the pipe connects
with the boiler. A. It would not be possible, if
the check valve were tight, which, judging from
your account, might not have been the case,

(17) A. H. asks: 1. Please give me full di-
rections for making a good condenser for an in-
duction coil. A. Cut tinfoll up Into sheets of
the desired size, and make of them two plles like
the leaves of a book, one pile containing one
‘more sheot than the other. Upon the extreme
end of each of these plles place a tnned wire or
strip of metal, and by means of a soldering fron
run all the edges together soas to make o perfect
metallic connection. Cut sheots of paper large
enough toallow a margin of at least an inch
round three sides of the foil. The paper should
be thin, not highly glazed, and should show no
acid reaction by reddening when i d with
a neutral solution of litmus; it should be baked
thoroughly dry, placed in u vossel of parafin
kept well over its melting point, and then drained
shect by sheot as smoothly as possiblo. A well
baked piece of wood somewhat larger than the
paper is lald upon a wble, its face soaked with
parafiin and a sheot or two of paper lald up-
on it; upon this is lald the largest pilo with it
soldered end projecting, and all its leaves turned
back except the lowest one, which Is to be rubbed
smoothly out on the paper: lay over thistwo
sheots of the paper, and on top of this the other
book of foll, so placed that It Ues exsctly over
the first sheet except for the marging at the op-
posite ends; turn baok, as with the other, all lts
leaves except the fArst, and upon this place two
shoots of paper; continue this proocess, laying
buck, upon the paper, sheets of foll from the
books alternately, and between onch foll two
shoots of papor. When all are in place, vover
with two or three shoots of paper and s board
like the first; the whole should then be com pressed
by clamps and warmed up to the wmelting point
of paraflin, Increasing the pressure to drive out
all exooss. The first board should be provided
with a binding scrow at each end, and the wire of
the corresponding folls should be soldered to It
2. Which will produce the best result, 3 Iba sllk-
covered wire No. #7, or s Ibe No, 2? A, Three
pounds of No. 37 will give the longest spark.

(18) A. D. asks: 1, Doea the addition of
glass o load make It ring lke siiver? A. The
product isquite sonorous. 2. Will glass combine
with lead? A, Oxide of load i soluble In wolten
Klass,

(10) L. B. & Co. asks: What will hold up
soupstone o solution ¥ A, Such rooks can only
be rendered soluble by fusion with alkalles or al-
kallne carbonates o oxcess, and subwequent
troatmont with bolling water and aclds. The
rook (o small quantitios) may be partially de.
composed and dissolved by means of strong hot
solutions of hydrotiuorio and sulphurio aclds.

(20) 8, naks: What degree of hsat ls no-
comary to mako brass malloable, so thut it oan be
hammered or dmwn out? A, It Is generally
drawn oold, bolag proviously annealod,

MINERALS, BTO. —8pecimens bave been re.
cotved from the following correspondents and
sxaminod, with the resalis stated :

Wo have recoived minerals as follows, In paok-
agos without of dors: Two specl

of mioaceous red hematite, an excellont ore of
tron. Two specimons of clay of good quality, &

mixture of fnely divided silics and silicate of al.
umings, which might be employed in pollshing, in

muking some varictios of vitrified wares oto,~A.
E.—1It {8 augite, and contains some oxide of lron.
—W. B. T.—They are both lron pyrites, and con-
taln no precious motal—N, V, C.—It Is brown
conl.

COMMUNICATIONS RECEIVED,

The Bditor of the SCIENTIFIO AMERICAN a0~
knowledges, with much plonsure, the recoipt of
orlginal papers and contributions upon the follow~
Ing subjocts:

On the Centennial Awerds, Iy G, B

On Sound. By J. A, F.

On Foul Alr in Wells, By M. I3, O'N.

On the Moon. By J. D.

On Cutting Speeds, By T.J, B,

On Trisecting an Angle. By J. MoM.

On Smoky Chimneys. By F. G. W,

Also Inquiries and answers from the following :
B.D—~G.B. P—L. H.E.

HINTS TO CORRESPONDENTS.

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

Enquiries relating to patenta, or to the patenta-
bility of inventions, assignments, ete., will not bo
published here. All such questions, when (nitials
only are given, are thrown into the waste basket,
as it would fill half of our paper to prict them all;
but we generally take pleasure in answering briefly
by mail, if the writer's address Is given.

Hundreds of inquiries analogous to the following
are sent: * Who sells parafiin? Who sells gutta
percha ? Who s=ells crude Indis rubber? Who
sells proprietary stamps? Who sells the best as-
tronomical telescopes? Whose s the best ane-
rold barometer 7’ All such personal inquiries
are printed, as will be observed, in the column
of “Business and Personal.” which Is specially
set apart for that purpose, subject o the charge
mentioned at the head of that column. Almost
any desired Information can in this way be expe-
Aitiously obtained.

[OFFICIAL]

INDEX OF INVENTIONS

PO WHICH
Letters Patent of the United States were
Granted In the Week Ending
October 17, 1878,
AND EACH BEARING THAT DATE.
{Those marked (r) are refssued patents.)

A complete copy of any patent In the sanexed I,
iacluding both the 1fcati and 1ogs, will de
farnished from this otice for one dollar, In ondering
please staie the number and date of the patent desired,
and remit to Moan &Co., 37 Park How, New York city.

Adding machine, J. H. MeaPs. .. ...oviivviiiinins
Advertising ribbon reel, H. J. Rice.... ae
Agricultural steamer, B. W. Rullfsof. ........00nn

Alarm and fire extingulsher, S, Sanderson (r) )
Apple parer, J. D, Seagrave.. L|m
Ash slfter, A. M. Ketchum 188,207
Baletie, A. A, Goldmndtd. .....oovuiiiivasnnensannn I 30
Bale tie, manufacture of, . N, Dmake, 19 ™
Bapd-cutting shears, S, D, Loeke. ......cvvivirnone JL-N )
SN SR O I BRI vy s oot < foea srs e 183,08
Base "urning stove, Dwyer @ Carter, ... ........ IR0
Bed bottam, W. M. Gaylord........... e US.83

Belts, cutting and puschisg, A. L. Hisckley.....
IR . U O s cacesescnsioeast s eidain
Nilllard table attachment, Collender of al..
Blacking distribater, D, G. Bollis.
Blower, J. M, CRFO®..covcaviernrines
Bottle and cop stopper, C. Newman
Bottle faucet, W. & R, Beatley ......
Bougle, Fowler, Smither, & Allen.
Uracelet, . J, Cullinan, . ...oovvivives sstenius
Breast strap fender, J, C, LooK. . coivviiiiiiisnnes
Breech Joading fire arm, E. G. Dorchestor.
Hroom handle, G, W, Stoekwell..........
Prush handle, O, Jenness,........

Buckle, D, L. Smith..........
Burglaralarm, J. P, Stelner. .
Butter dish, B, G, Cale, .o oiivinirarinsnens
Buttonhole attachment, Schmidt & Freese..
Calculator, N. Larsen.. ... ccovviieerssssnss
Candie lamp,'F. L. Howard.......
Car axle bearing, Frame & Scott,
Car coupling, F. M, Andrews, ...
Carcoupling, ¥F. ¥. Wheeler. ..
Carstarter, L. B SBATp. .o ivnnninaransnnes
Car safely appliance, ete,, J. F. Wikoa. ..
Carburetor, 8. Dean....

Case for motal shoeta, W, D. o
Check-rowing cora, C. . Maclay......
Chlmaey Sue, ete., A. H, Bourne (1)....
onl top and v lator, J. Harmon,
Charn, A G, Wallol, .. .oconrmrnnsnnninns
Cloth, preserving boltlog, J. Wayman. .
Clot-catting machine, Feano & Howe (1)
UloAhes pounder, J. Bassell. ... ...
Coffee and tep pot, L. G, Comparet
Coftes pot, K. B, ManslBg. ...coovenne sans
Cotton and coru planter, eto., W, Soott
Cotton, dovice for pleking, K. A, Catlin
Cotton barvester, Stoddard & Herndon,
Cotton press, Davis & White......ooinee
Cotton soed drill, I, Steckler, Jr
Cradle, A, Woodward. . ooooor vaenena exuys
Crib attsehment for bodatoads, Cowl o al,
Caltivatar, O, A, Bentley. . .oooie Fooson e
Caltivator, O, I, Martman
Culttvator, B, Preft (3. oviiininne
Caltivator and sulky plow, J. H. Cole
Curry comb, O, W, Hawrlean. ...
Curtain Satare, Miller & Sllaby. .4
Cutter heads, balancing rovelving, caeens DN
Desk aid sewlng smachioe cover, A. Cunnlngham 153,90
Desk sttachment for chalrs, Farg & Woodbouse, . 153,533
Diamonds, eutting, T. F. Tally, . oooovniniveneness BN
Die and shoe for quarts mills, Partol &
Disintecting water closets, sto., K. Howand. ...,
Dowsestic distilting spparatus, T. L. Lyneh, ..
Dralo trap, K. G, Bagaer. .....ovvvveivns




Drawerpuils, W. N. Weoden v, o0, 188, 437, 18008 190,070
Dusting brush, L. Hobolth, .. e 1WA
Dyvlog apparstus, D, Allen
Bar muflier, W_ abbott. ...,
Barth suger, . D, Pleree. ......o.00ie o
Bk ourriers, forming, L. S, Mall ...

LR )
1

Emery wheels, ote., facing, T. A Bichanis.

Envelope, K, D, Dongherty, .. ...
Exeasstor and domping eart, J. Price
ltnom-ln wachine, F.oand J. Halneworth

Feod water beater, O, Howins
Pood water honter, 1. . Magoon ..
Fence, W. Smacy..
Ponoe wire to posts, M, &, llmh
Filtering Hqulds, T, It Sinelalre. . oo
Finger nall trimmer, W, O Fdge. .

Flood fence, Marshall & Sallar
Flate, L O southard . ...ooooii

Yrelght car, B, D, Shaffor. (LR ]
Fraft dasket, J, H. Marvi) . 1,007
Game oand, B, T. Sitteriey 153,50
Gear planer, A, Hanawer, S 19,7
Grinder for bridges, J. Foster 153,291
Glass tool, J. Lamont. ... 183,095
Glassware, taking, Adsms & l\omhln- ....... -

assware, making hollow, T, I\,
Graln car door, J. M. D nean

Gratn i, W, H. Nauman =
Gratn grinder and scourer, L. O Nnm

Atterbury

. 159, 5,
Grappling projectiie, Greenough & Morrison. ... L N L
Grate, G. W, Gelssotdalner, .. ..ooooiiiinnniinn. 19,06
Grate bar, G, H. Clarke, (n). .o .85
fanger for hlinds or doors, K, l'n-mll LS )

Harcow, fexible, J. A, Andervon. .
farvesterdropper, W. M, Akers. .. ...
Jiat an o clothes rack, 1. W, Heysloger...
Hay and cotton, pres, J, Lyteh
Hay losider, T, Ellfott

Health Hre, J. P, Marsh i
Mee! machine, boot, Z. M. Lane.....
Minge. C. B L. Holmes. .. .ooviiiininin
Hinge for glass articles, B Bakewell, Jr
Horseshoes, making, &, Espach
Horsmboes, making J. A, Burden..
Hose spannor, J. K, Tabor. ..........
fydraolic motor, W, 0, Wakefield
Jolnts, apparatus for contracted, S

Kitchen commode, W. Elvis, .

A RN W NI s oh054s bobivsvaobon covet S Tern s 188,249
Lamp chimney cleaner, D, T, Freese.............. 153,50
Lathe dog, J. MCGROTRL. ...ovieerieniancnssannranns 159, 6%

Lesther-cutting machine,etc, Schofield & Stevens 19,471
Leg and foot rest, T. Weddle 189,45
Lightaing rod, R. 8. Cole.....

Lightalng rod, C. H, Swmith,. . 183,035
Lightaing rod coennection, C. B. bmlxn ........... 193,476
Liquld messare, 3. F. JUAY....oooovnemvnninenceres 153,506

Look stop box, T. Bireh........
Luabricating compound, P, Sweeney
Masonic badge, J. MeCoy...........
Match splint, C. A, French......
Meat tendorer. J. W. Smith,....
MK cooler, Eddy & Foster.,.

Milling tool. J. M. Smith,....,..
Millstone exhaust, G, L. H, Dcl:rm. . o 153,288
Mitering machine, L, D. Howard....... 183,807

Moss. process for proparing, G. H. Blake
Nall box, R, Hermance. . 3

Nut loek, D. R, Pratt, .,
Nut lock, A. J. Scott,......

Oll chandeller, H, Welllngton.. weeen I ST, 165,052

Optioal lons, C. Alt, wenssssnnansass ARG 4N
Ore concentrator, F. K, Mllll 55 vevees 183,819
Palnt brush binder, L. Tanney.. BRLEN ]
Paper box, E. D. BHOION, ....vvviieninse 33 vers 158,420
Paper collar, F. “umn.... ............ ve . 183,85

Paper pulp engine, J, 8, ann. =
Pasenger register, W. Mehau,
Petroleam lamp, W. Dette,..
Plano sction, M. C. Knabe, ., suansy
Plpe coupllng, W, T. Nybhan.............
Maning macuine guide, Ralt & Prindle,.
Plaster celling, cornlce, ete., T, P. Cleary..
PIow, G. T. HedrioK. .oovveiivivesrsenses
Plow fender, W. A. Barrow
Plug tobscco, A, Pearl.....,
Plumber's plug, W. A, Dutler
Fouket check book, G. E. Warlog, Jr..
Printiog on metal, ete,, L. B, Smith,,.
Printing telegraph, A. A, Knudson.
Pamp, Smith & Kingsbury,........
Puwmp valve, C. Roth..........
Ballroad switches, J, 5, Willlama
Rawhilde, treating, 8, A, Darrach,.

oo 1SS.00T
R LR )
o 1R 462
NN
R LS
I!l m. 63! 59, 40

o A0

Eefining petroleum, ete., DD, M. Lamb. » 1N 40
Befrigeration, procoss of, BB, 1. Lucas. 153, 406
Revolviog fire arm, F. W. Freund 3

Revolving fire arm, G.

Bawmill dog, Smith & Meyen

School desk, M. Lanecaster.......... 1¥3,402
Screw propeller, Cromiey & French................ 153,578

Screw-thresding machine, E.
Sewer trap, T. Guerin

B. Plerce.

Sewing furs, machine for, C. ¥, Knocn.,.... 183,400
Shade aod reflector, combined, C, B, Mock, 183,412
Bhingle bracket, D, M, Moors, 158, 418

Suap hook, G. M, Hubbard.,
Boda water apparatus, W,

Soda water, making, W. Goe.......ccovvvervennnss 153,454
Bpark arrester, J. N, Weaver............. 15, 455
Splaning frame, spindle, ote., J. Essex.......... 184,56
Spiral molding machine, Ib, F. Abbott,, 153,243
Spring bed bottom, G, llunllmnon ............... 154, 101
Btation indicator, A, L. & J, 8. Waggoner.. WA

Btave blsnks, trimming, D. Rait
Stave sawing maohine, G, W. Richardson
Btoam cooking uppuratus, C. R, Gllbert,.......
Steamwm engine governor, W, Yates...

Steam packing, T. Colvin
Bteam trap, F. Steels, ...
Btock car, B. Martin...................
Btop, steam governor, K, i lll.mmnl
Htove plpe sttachment, G, H, Hancock..
Btove pipe Joint, R, Malner
Btove plpe tulmblo, J. M. LeCount,
Straw cutter, J. Q. Crosly
Striping implement, Carr, Ite

f, & Aroy.

Bubmarioe rock drill, K, Moore,...

Bulky plow, G, Curkendall. .. ..oooveeirrineen
Table, E. P, Wright...........

Tar barner, gas retorts, J thla)

Srientific

DESIGNS PATENTED.

0,500, ~HrAaonuers.~H. Carlisle, Jr,, 'iliadelphia, '
9,581, —Srooxs. ~I1. W, Hirschfeld, West Meriden, Conn,
2.5 . —Froon 1L Crorus.—J . Meyer, Lansingburg, N. Y,

(A copy of any one of the above patenta may be hiad by
remitting one dollar 10 Muxx & Co., 5 Park Row, New
York clty.

SCHEDULE 0! PATENT FEES,
On esch Cavest. .. oooieivien

On each Trado mark......

On fling each npplluﬂon ror . Pounl (17 years
On (ssuing each original Patent, . ......
On appeal to Examiners-in-Chlef. ...,
On ! 0 O of Pa

ppeal o Commissioner of 'atenta..........

On az spplication for Design 3y mn)
On spplication for Deslgn (7 yeamn)..
On application for Design (14 years)....

THE VALIDITY OF PATENTS.

We recommend to eovery 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 a research
made in the Patent Office to see what the condi-
tion of the art was when the patent was issued.
He should also see that the claims are so worded
as to cover all the inventor was entitied to wnen
his patent was issued; and it s still more essen-
tial that he be informed whether it is an infringe
menton some other existing 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
Information, address MUNN & 0O,

87 PArk Row, New York,

Afvertisements.

Toside Page, ench insertion - - - 73 cents = line,
Back Page, each insertion - - - $1.00 a line.
Bngravings may head advertisements at the same rate
per line, by measurement, as the letter press. Adver-
o 0 must be r d at pudlication office as early
as Friday morning to appear in next issue.

TEEL LerTER CUTTING—Seals & Presses, Brands,Sten-
cily, &c. Prices low. Steel Stamp Wom“\.llu' «Ct.

GENTS WANTED—To sell the Champion and

/ Youth's Companfon, Foot Lathes, C gllndcr Saws,
and Stave Machines. Address STRANGE'S CYLINDER
SAW & .\U\QlllNE Co., Tnunwn Muss,

CEIA MR TS @EN
SAFETY

ELEVATORS.

Has AT, Frioriox PULLEYS, AN AUTOMATIC STOPF, A
STHONG INON FRAME, A aunv Il,nro:x. AXD 18

MADE IN A Finst CrLass MANNER, AT VERY Low

BATES, nY D, FRISBIE & (..().. New HAvEN, CONXN,

A MONTH TO LIVE AGENTS

\nl'c?u(u-)dQ Slclllnz our lcuvr::;o'nk .‘g’g 51::: or
€ COpY W ree. T m
for circular, P'((.ELS'H)R M’ FP G CO., 9 Madison '*t‘:

NOTIOE. We have toe
largeat and best selling

nnd 122 Dearborn §t., Chicago, 1
Htationery Pack 1o the
World ft cnnl.fl:n 1

S TA KE: =

pencll, penholder, golden pon ,and & plece olrnhmblc
annlry (¥ umplou utlm:lo ’mrhrn with elogant gold-plated
sleeve buttons, and | fanhilimable fane uel pin and
B conis. § packages, with Jow-

b’-n.lhl (ol Pritent Lever Walch freo 1o nll-gmu.

IDE & CO,, 700 Broadway, N. Y.

ECLIPSE R. R. BAR,

For Moving Cars

on Sidings.
Pat. Oct. 10, 1576,

drops, post-pald 2

iy 8.

Durnble, Effective,

an
Will nat Stip,
Manufactured and for Sale.
By W. P, DUNCAN & C0., Bellefonte, Pa.

\\,'A\'rl-'n —A FIRST CLASS MACHINIST

and Draftsman to manufacture Printing Prossos
and Hand Stamps—one with exporfonce preferred,
dr:--- Box 774, Baltimore, Md,

Ia) \ IATEUR P HUl()(il(Al'lll(A ‘\l'l'/\llATUH—-
I\ Latost invention, Y peraon can oporate
Dwith perfoct success, nplete, with chemicnls,
&c¢. Price l‘- 00, Enclose stamp for circulor.
SAUKMANN, Manufscturer
@) Dekalb AV, Brooklyn, N. "\
EP™ Agenia wanted,

‘()Il SALE~12x38 in. Greene Engine, Brown &
Sharpe Universal Milling Machine, Travera Drill,

Ad-

I

Large 1ot 15 & 16 in. Lathes, Small Screw Mschine, Plan
ors, Drills, Ilru{ and Presses. ALL lh BULLAKD &
(u luqurn liluy‘\ln vl,.‘u-w\-,r

MAOHINBRY

X
COLD l(nl?b D h)lAleDzacIE\lg:l:l l‘ PULLEYS,

COUPLINGS, BELTING \ITP. h)”."\' “"l\}LI;
AXD GRINDERS, 1IN m‘n
ORGE PLAC | 4

Iﬂuﬂim‘t Pat,Cuntring & Squaring Attachment

Telegraphic Are alarm, Birge & Willlame 1, -
Thill coupling, J. W. Anderson 1.0
Three horse equalizer, T. Moadley 188, 2%
Tongne support for wagons, 1. N. Harbaugh 158,00
Toreh, M. Saulson. ......... 18,
Tay combination, W. T, Foster L |
Trace carrier, J. D. Hobbs 1, e
Try square, J, Fasex 1.
Tubing. waking metal, J. B, Root (S22, 100, 18,50
Tuck marker and cresser, J. T, Sterreit 188,
Varlable cut-off, B, Brazelle I
Varlablo slgn, L. Nielander LW
YVeutilating ears, J. Loughlin 1%
Ventilating cowl, £, ;. Banner 189,
Ventllator, W, H. Maxfeld (L8 1}
Wagon seat awning, D Jannopoulo e |
Wardrobe bedstead, F. Canller 1.0
Wash board, J. & Garner 19,2M
Washing machine, . Fiteh . |
Washing machine, U, Stone 188, 452
Water meter, 8, Mlymale. .. 1., 1e
Water pipe, eto., T. Warhurst. IR, s
Whip button, W, O. Danlels 1,400
Window screen, B, ¥, Cuunioghsm 153,05
Wire-barding tool, J. Dobiw 19.m
Wreneh, C. M, Jordan 199, 04

121 Chambers & 108 I(udn Bta,, New York Clty.

American,

Fon
LATHES

R. = STATE & CO,, Springfield. Ohin.

‘| Last Chance.

Buy oo Tickets
Now!!

DRAWINCG POBITIVELY
Thursday, Nov. 30th,
O’ MONEY REFUNDED,

A Fortune for only $12.

Tux KENTUCKT C (8H DISTRIBUTION GO,

suthorized b special sct of 1he Kentucky Legislature,
for the benefit u the Public Schools o rrnnllcn.
will have lhl' Vlr‘t of tholr serfes of Grand Drawings st

Vﬁig In e CITY _OF FRANK-
1 oy ﬁ:unal-y. Nov. 3, 1506, on which m‘tl-
slon llnry will distribute w0 the ticket bolders the (me
wense sum of

00,000!

Thon. P. Porter, Ex«( i;P( w Gen'l Manager.

LIST ©
Ooe Grand
One Grand
Oue Grand
g:e irand
ne Leran
o Grand
1
‘nsh
¢ ash i& )
10,0 ; Guuol 12 eac . 3004
"Toual, 10136 Giltn, AN Canboorr... &po. )00
PRICE OF TICKETS:
Whole llckeu. tn )lnlvu Quarters T!clm.
x:m 3 ckcu.asuS du ckets,
1,000, .(w Tlckou .t §id eac
The Hon. E. H. Taylor, Mayor of Frankfort, the nme
Imen

l\oudo Clty Coun the Hon Alvin Duvall,
Chlet Justice of Lﬂeﬁue&y other .:,‘""W
the ticket holders present may designate, -rf’ superin-

und m drawing

alol fis t0 owners of prize tickets {5 as-
nrtd A bond with heavy penalty and l? ved securf-
ty. has been uecuwd w0 mo ommonwul of Kentucky,

which is now on record in C\erl'l Oﬂco of County

Court at Frankfort, sulject (o & lion qf any one.
his (s & new feature, and will absolutely secure the pay-
ment of gifts,

Rcmnuneu can be Express,

made by
tod xxa"ycxr CASH DIS Is'f'r':o.v cot;'ﬂpr.

ons, orderl for cnu. and sppll

1l communicatd
uou for Agencies should
. THOS, P. ronm
Gcnarﬁ ‘nmr. Frankrort, Ky.

or G. W. BARROW & Cy
General Eastern Agents, 710 Bm "ork

WE ENAME L
inFINE JET BLACK every varietycftarned wood work
parts of machinery.castings tinware and other metal
work ENAMELED JET C00DS,in weod srmet
AMERICAN ENEMELCO AT Wanntu STV

$H6H & 8§77

Ierihe tres.

& Week to Agents. Sampies FREE.
P. 0, VICKEERY, Augusta, Maine.

gell our RubberrHand Printing Stamps
G, A, mm'm!% BRO., Cleveland,

8100. REWARD. 8100.

T MOUSTACHRE woed 00 & Amooth face
RALD

by the wee of D Buxis without
Injury, or will kddl $100. Price mail la
cents, for three conta.

+ Ag'ss, Palatie, 1L

Pond’s Tools.

ENGINE LATHES, PLANERS, DRILLS, &c.
Send for Catalogue. DAVID W. POND, Saccessor to
LUCIUS W. PO, orcester, Ynss,

WAN'I'BD! SALESMEN at & salary of 81200 &
year to travel and sell goods to ers. NO
PEDDLING. Hotel aod traveling expenses pabl,

Sddress, Mosiror Masuyacrenixe Co., Oincinnati, Ohio

Wood-Working Machinery,

Such as Woodworth Planing, Tonguelng, and Grooving
son' n l‘nem 1m-

Machines, Danfei's Planers, Richard

g‘ro\'ed Tenon Machinea, Momu%‘uom and Re-

e R AT
43 wrmumﬁ'. nnoo & RICHARDSON,

2% Salls o um Mass,
(8hop formerly oecuylod by % )

EAGLE FOOT LATHES,

With Scroll and Ciroular Haw oh~
monta, alldo Rest, T?oll. Cc‘.{ lllo'glln 1

Engine Lathes, Mctal anors, &0.
Neatest desd, m. lut‘e‘rlor
ges., % S

t
nst?:: 3‘&2{“2% “oz Ig e

¥ & 97 Liberty 8t. Now York.

[‘OR ALL KIP(IN OF MAC l"NBH\'—-Ap%Iy o

. HILLS, 81 Cortlandt 8t., Now York.

MANUFACTURKER OF FIRST CLASS TAIS AND
DIES, Pawtucket, K, 1,

for Furni
ure,

'rh!nllurnl Nhops.

+ Prices reduecd 10 sult (he times,

-

25, 1876.
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APPLETONS'
American Cyelopedia,

|N«nrxunw<

NEW REVISED EDITION
ESNTIRELY REWRITTEN BY THE ABLEST WHITERS
OX EVERY sUNRCT
Printed from New Type, and (st atod with severn
thovsand Engravings and Maps

The work originally published under the title of the
NEW AMEHRICAN CYCLOPADIA was completed in
1, wince which time the wide cireulation whieck 1t has
attalned In all parts of the Unlied Sates, and the signal
developments which bave taken place in every heanch of

science, Hiteratare, and art, have induced the editors and
publishers to snbmit It toan exact and thorough reviston
and 1o lssue 8 Dew edition, entitied

The American Cyelopadia.

Within the Iast ten years the progress of diseo wery In
evory department of knowiedge has made & now work
of referonce an lmperative want

The mw ment of politien] a@airs has kept pace with
the discoveries of selence, and their froitfal application
to the Indusirial and useful arts and the convenlonce
and refinement of social e, Great ware and conse.
quent revolutions have oceurred,
changes of pecullar moment
country, which was at ita hight when the last volume of
the old work sppesred, has happlly heen ended, snd o
new course of commercial and Industrinl activity has
been commenced. Large accessions to our

fnvolving astions)
The eivil war of our vwy

GEOGRAPHICAL KNOWLEDGE

have beets muade by the indofatigable explorers of Africs

The great politioal revolutions of the last decade, with
the natural result of the lagee of time, have brought inte
public view s multitude of new men, Whose sames are In
every ote’ s mouth, and of whose lives every one s ourl.
ous to Know the particulars. Great batiles haye boen
fought and lmportant sieges maintained, of which the
detalls are as yot preserved only in the pewspapers or in
the transient publications of the day, but which ought
now to take thelr place in

PERMANENT AND AUTHENTIC HISTORY.

In preparing the oresent edition for the press, It has
accordingly been the alm of the editors to oring down
the (nformation to the latest possible dates, and to fur-

nish an accurate account of the most recent discoveriem
in science, of every freah production In literature, and
of the newest lnventions in the practics] arts, as well a8
to give s succinet and original record of the progress of

POLITICAL AND HISTORICAL EVENTS,

The work was begun after long and careful prelimisa
labor, and with the most apple resources for earrying |
on to & successful termination.

Nooe of the oruuul stereotype plates bhave been used,
but every page has been

I'RINTED ON NEW TYPE,

forming, In hul a new Cyclopmdia, with the same plu
and compass as its predecessor, but with a far
rccunluy expenditure, and with such fi
t8 cotnposition as have been suggpested
pertence and enlarged knowledge.

THE ILLUSTRATIONS,

ements ln
ougrr ex-

which are Introduced for the first time In the present
edition, have been added not for the sake of pictorial
effect, but to give

ater lucldity and force to the ex-
planations in the te They embrace all branclies of
sclence and of ununl hlﬂory. und depict the most fa~
mous and remarkable features of scenery, architecture
and art, as well as the various processes of mechanios and
manufsctures. Although Intended for lnstruction rather
than embellishiment, 5o palos bave been spared (o inswre

their

ARTISTIC EXCELLENCE,

The cost of thelr execution Is enormous, and It is be-
leved they willind a welcome reception as an sdmire-
b;‘o feature of the Cyclopmdia, and worthy of its high
character.

THE AMERICAN CYCLOP.EDIA I8 NOW COMPLETE
1xt ] octavo volumes, each volume eonnlnln
lt::rxs&: :I::‘ ahﬂly lustrated with several thousand
Wood Engravin -ud with numerous Colored Litho-
graphic Maps, t ¢ wonole costing the pablishers a sum
exceeding
FIVE HUNDRED THOUSAND DOLLARS.

exclusiye of paper, printing, and binding.

PRICE AND STYLE OF SBINDING.

In extra CIotA, Per €0%....coursresnsnssnsasnsernnses 88 00
In Library Leather, per rol...... . 600
In Halr Twurkey Morocco, per vol..
In Hayf Russia, extra gilt, per eol.
In Full Russia, per 00k ooiviansssrnsssssnes
In Full Morocco, antigue, gilt edgex, per rol........m ow

THE BEST CYCLOP.EDIA EVER FUBLISHED,
1 de all others, {4 now offered to the
3!3&12 ::‘n:lk':; m:nm price,less than one centa poge!
ust think !

A SAVING OF TEN CENTS PER DAY,

olggar, or many other pxpenditures for lux~
h‘”c?éﬁﬁili}n oN {:flll '.o tl:.mou L, ::5:{1 tor pﬂo':-
lll::ng :ll;:r% 1‘"“’ o & l{ uJ saved, and »
starehouse of nowledn. n

A UNIVERSAL LIBRARY IN ITSELF,
necured with but lttle effort or sacrifice.

¢ THE AMERICAN CYCLO-
33? I(;l\l"l.wfllom. ote., will be xont
gratis on applieatl

rorsons wishing lo subscribe, can receive the whulo
-e{ 2{ ono thne, OF one or more \"olumr at any mne.
dellvery sulting their conventonce, without any
carringe, by forwarding thelr addres to

0. APPLETON & €O, Pablishers,
540 & 851 BROADWAY, NEW YORK,

on Wood,

Specimen
,{;m. Aln’howln

i;uu | unnoueu. %:-{l:“ot ncum oxpurlenw.
i s"“'""ﬁ" O HROBA R B R0A 8t , New York,

‘I the World

Steel Gasg:‘m S,

. b y subatitute
.s':.e:-m.. 7 :..é Al

tor

il

3200 ‘Powén e 0 %mv M
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The Cnmnlels Practical Machinist
“I'\::: In one ulun;:.luno .
|m-::‘l:::mm ”u.::.l' Practical and Scten-
INDUSTRIAL PUBLIBIEES, BOOKSELLESS AnD IMPponTRs.
810 WALNUT STREKTY, l’hlh!i_el_yhl}
ASPECIALTY of HEAVY PRESSURES,
THE NORWALK IRON WORKS CO.,
SovTe

NOVEMBER 2§, 1876.]
rdening -M Irmwdnﬂhmu
it of h-ooho- Steam and the Steam Kagine,
HENRY CAREY BAIRD & CO..
FOR ALL PURPOSES.

REVERSIBLE
EN

HOISTING

FOR ALL PURPONESN,
d“?ﬂl"&ub "'u'c:". 16 Foarl lf"x ¥

TRADE ENGINE

Notasloss In o nllu- Perfen,
i» -mllu»bﬁcll Ught parts

Every bn.ln Indicated, uul
Yalve corrected (o give the bu
esl Attainable results

Warranted superior to any
sl porublc Fugine tn the
warket

Mnd for Price List and Ctres

unuuun & Hencuxr~
novE M'va. Co.,

ml \lu Work, Dieills sod Drifl
T
by mall, free of postage.
-] g d o, veal Tree G any one who will
AIR COMPRESSORS

Dayton, Oblo

INDUSTRIA

To MAsUPACTURERS i~ DBullt rxprnnh tu rent—New
ptool walls, with Ampk Water Po
Address, INDU ﬂ‘ldAl. )l.\\l FACTURI

rom and Power in quastities to sult,

L B UILDINC.

Brick Bullding, 300340 feet, 3 stories high, divided by fire-
Rallroad facilftics No. 1.

NG COMPANY, l“l(ﬁ FALLS, Whiteside Co., “h

We will start you in A DUsiness you
oan make $0 a week without capital

M O N EY Agents snpvlyp:,coub:l tt!?;::lrl;‘.” .;x'

DAYTON CAM PUMP,
: 'l'l.:nl! Pumpin the Market
ructed especiall

gine, but derives its moticn from & cam.
speed can be regulated to sult evaporstion.

paratus s speclalty.
g~ Send for Circular.

™ Suith, Vaile & Co,

LeCount's Patent
MACHINISTS® TOOLS.

Reduced Prices.

Set Tron Dogs, 310 2100 ceieeeiecrneiennenenninie : 5.00

A Slecl 2H
.“"

Expanding Mandrels &o. Sen
xp:ulxj. ‘8 L:‘ G OUNT. South Norwalk, Conn,

y l‘or Boiler

An Pompiog water at 28° F. No Dead Cen-
Steam Valve is a plain Slide Valve,
Id:nllcu to the slide valve of a Steam En-

Fumping Returns from Steam Hesting Ap-

DayTON, Onro,

Dogs, Vice C Inmpu.
d for 1atest Price List to

The Toll-Gate ! Brte tremnt 30 obiects to |

nnd‘ Address, 'llh-umn E. C. ABBEY, Buffalo N.¥

CHLORIDE OF CALCIUM

Fifty lun. lor Sale in Jota to sult.
NSOME 10 Bush St.. San Franclsco, Cal.

WooD &. LIGHT

Machine Co.
WORCESTER, Mass
Manafecture all kinds of

Iron-Working
M

]
including many noveltiea.
Shafing, Palleys, 2.

Send for Circulars.

B8 TN GAMEBSEAS SR K Rl por. ta.

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

CLAY RETORTS, TILES, FIRE BRICKS, &e.
5 Terra Cotia l'\pn of all sizes.

$ WATCHES, Cheapest in the known

world, Sample watch and outfit freato dgenis
For torms addross COULTER & 00,,Chicago

BPA.RB THE CROTON & BAVE THE OONT,

Driven or Tube Wells

turnlnhed to larn consumers of Croton and mﬂ;
WM. D.ANDREWS & BRO. , 414 Water
vbo oontrol the patont for Greon's American Driven' \\ l

‘ROOTS’ HIRCE

BLAST BLOWER.

AWARDED

AT

PARIS AND VIENNA.

- D
SPEED ONLY 100 TO 250 REV. PER M. SAVES
HALF THE POWER REQUIRED FOR FAN.

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

POTTER'S AMERICAN MONTHLY

IN Family Magszing in the
50-000 :l LUNTRATED} Bost un: (?o fos ono yoar for |ur uud sddross . BAGE,

intry, at '( for 1877

#18: 10 coplos for $25; 20 copies for 250, and »
Sabacrib- 5 Jf Potters Bible bnr)rloiu i, quar
e for L0000 Nlustrations, price 3, Kiven to

thé person sending this club. Tor
1877 ((‘IIIH,(H}\V;.'” TER & CcoO.,
ISHAFTS PULLEYSHANGERS
COUPLINGS ETC.

1u stock, and for Balo by
WILLIAM SELLERS & CO,

Philadeiphia, and 79 Liberty 8t., New York.
Price lUsts and p-mphlc ts 0D nmnllu\llun

l'llll:ll( Iphia e,

A MONTM—=AgRenis wanted every-
-urrc Husiness bonorsble and drel
Particulars sont froe. Address

. WORTH & CO.. Bt Louls. Me.

Wil prove

AGENTHE' PROFITS per wook
\ )7 6O &5 1‘-.11' (L850, Newartloles are Just pat-
entod. Hamples sont froe to all, - Addross
W, 11, CHIDESTIEIR, 918 Fulton Bt., Now York,

X l(I’W PROPELLERS, THEIIU BHAKFTS AND
Pendrod, M, E. An
it ndyan=
rlon ||»ul|u Con-

f'l.:.: :AM) RICAN BUPFL K- Patont m rew Machinos, &o.,

b)) FITTINGS Hamilton W.
able trostive, nlmhln nn sresont practioo
:?w‘l‘"“‘ defeots. {.1 !

uued In Ne I-INllhl
MENT, 10 b bad st this ofice, and of All DOWA Ag0D

or sale at il
specisl

"r EGAR HOW MADE IN
IN v« 10 HOURS trom
Clder, Wine or hur‘lunn uvllnuul using drugs, Namo pa~

¥ N pringooid, M. O

BARNES
Foot Power
MACHINERY.

e $ ()] mm—

'l() INVALUADLE MACHINES

for Mechanlics and Amatours,
Also huu! Woods and Designs
Semd for page Mustrated Cata-
logue Free

W, ¥, & JOIN DARNKS,
o 4 ROOKronn

J Winnebago Co., ||l.

o Is, IAJ'.BTY BOIB;I;:UY

O J u;um. & 00,
No. 348 Blumm\'A\ xw JONRK

A(IIINPI(\ Ol’ l\ll'll()\'l!() R’l‘\'l P'l I’OR
making SHINGLES, HEADING, and STAVES;
Ao GUAGE LATHES for TURNING HNANDLEN, Sole
makors of l.wu Pat, lihlngh and Heading «.-m“M.
uhllu‘ Iuhlrru \UI(&(() Lookport,
all wtylos

Bendnnrd Mﬂnng Machines e
Universal Milling Machinos Irum umul.‘.n,. Rraer.
Ilnnlun ﬁ‘.‘:""‘n ul(AlNA wo

M. M )., 1681 MUK 8t

Scientific Jmerican,

349
I. CARSON,

General Agent.

JOHN C. M0OSS, D,

Superintendent,

L. SMITH HOBART,

Fresident,

RELIEF PLATES IN HARD TYPE METAL
For Printing

All Kinds of Pictorial Illustrations

In Books, Newspapers, and Catalogues.

These plates are an excellent substitute for wood cuts, belng used in precisely the
same way, giving equally good results for much less money.

ELECTROTYPES AND STEREOTYPES

are msade from them in the usual manner.
We offer special advantages to

Manufacturers and Inventors,

ns our mechanical work is of the best quality and rapidly executed.
Our plates are used satisfactorily in the SCIENTIFIC AMERICAN and the SCI.
ENTIFIC AMERICAN SUPPLEMENT, and by Manufacturers and Publishers in all

parts of the country. o
TR P Y.

We work direct only from Prints or properly prepared Pen and Ink Drawings,
Any other copy may be furnished, such as Photographs, Pencil Sketches, or the articles
themselves, in which cases we have drawings made in the best manner by our own trained
draughtsmen. Photographs, taken in the ordinary way, are suitable, and they may be of
any size. e make the plates larger or smaller as desired.

We are glad to have customers prepare their own Pen Drawings, and append one
or two

DIRECTIONS TO ARTISTS:

The most important requisite in Drawings for our use is that every line shall be
perfectly black,

The paper or drawing board must be white and smooth.

For fine work drawings should be made double the seale of the plate desired,

Carefully observing these main points, the artist has the utmost freedom in his choice
of styles of drawing,

For further information and fine samples of our work, send stamp for current num -
ber of our illustrated Quarterly Circwlar.

Please say where you saw this.

PHOTO-ENGRAVING
67 Park Place, New Y ork.

CELEBRATED FOOT LATHES The HOADLE Y

: :‘m“ ;:,o'ﬂrﬂ “.lck |'~|n d ,.":l"\' PORTABLE STEAM ENGINE
ol Lathes, Bma andan ‘ower -
% ors for Motal, Small Gear Uuttors, LAL Aun\ert:L\‘lL QUT-OFF REGULA
Bllde-ronts, Ball Machine for Lathos, ANGED VALV S
Foot Sorol) Saws, Hgbt and heavy,
Foot Clreular Sawa. Just the ar-
ticles for Amateurs or Artisans,
thnly recommendod. Sond for I
m-nlmeu ) Alnh\lpl
I BALDWIN, raconia N, ll

STEAM ENGINES FOR SALE

B, @3

THE BEST ¥ MOST ECONOMICAL ENGINE MADE
Thed.C. NDA I.EY co LAWRENCE MASF

P

I offer the followlng very superior Todd & Raffert hu
P:\f;‘t.g;‘l:m,n;"mlg ‘mlucr‘d prices: u(;qu't 18x ‘ e J()llN ll ICIIITLK'IIONO.’.‘ lhchln. l
on
ane 7x18, one $x10 o0 loge, u:e le 109%!,"-0!0‘3!‘:: n:i't. _u R m“" 0L

double holsting; a1l fArst olass and entirely now Invostigate the merits of

various alzes and kinds of Boflors. l will alwo h\mlnl\ A[‘ENTS A\ r«kl bofare de?e::l l;l;:: “m";:l'\::'

é-.mmuuom and estimatos for all kKinds of ropo and bag- r fwork nr this fall -nd ' mer 0 CON-
hinery. Send for umnpu\n cl;culu-nd price | bination for this season surpasses enlofun

()
melu 8L, Now ork.ot Patarson, N.J, “"m “x%l. gi'.'l'y"("fé"& Q:: :s»{bl'l"::'l 1N T‘Y




m’m;.----...'l.ﬂl
Enmgravings may Aead adrertsements ol uonuunu
per lne. by meceurement, ar the letter prese. Ad.
reriisemenis must de reorived af pudlication ofce ar
early as Friday morning o appear in next (rrue.

TUBE CLEANERS "”"""%{.h";f

TIONAL STERL 1 Tune I"Lnln Co., 814 E.$thSt., N

$17,40 fqr .—\‘ow Novelties,
%‘hro.ot Pack: ", &o.
‘.‘&'a'f'.'.'.‘ NAT. NOV. 00, Chestnut 2t., Philad. Pa.

0 LEASE—AIL tho lofts and part of the first
goorand basement corer Center,Canal, and Walker
Sta.. now occupied as & Billiard anhu:h)ry and Sales
Room, I‘nnrr rolahed, If desired.  Light on all sidos,
Ope of the best locations In New York for Manufac-
turing, sud central for & Sales Warchouso. For further
nlomnnan lvrly to office Scientific American.

Water Wheels. =

More than lonr timos u

“ o - ln diam. under
boads from 1 o280 1. See.
comiul for every purpose,
Large new pamphlet, the @
Boest ever published, con-
talning over X fine tlustra-
tiots, sent free to parties,
Interested (n water power,

LEFFEL & CO..
3, O., & 109 Lib-
e York Clty.

Scientific Imericwn,

OLD ROLL[D

The fact that thum lhlﬂln' tas 13 per cent grestor
strength, & Aner fintsh, and Is truer to gage, than an
other o use, renders it undoubtedly the most cconomion!.
We are also the sole manufacturers of the Cx
oou.ls'iml‘u' L‘\wrl.luo“’md 'l“'n‘.l"ﬁ:-“”'lv
oto,, of the most approved siyles oo it
appilcation to TONK

od
K8 & LAUGIHLING,
mmrvﬂ. md udlm A\rnlou Plttsburgh, Pa.
WK, Canal Street, () o 11, and Milwaukio, Wie.
- stocks 5 of this s e 18 store and or s
&LLKR DANA FITZ, Boston, lm
AOR & 0 Chamhars nr

0. "

LY.

HE CBNTK\NIAI. IN'I'I-'NVATI()NAI. R‘
HIBITION OF 15%.—The full History and Progross
lhe Exhibition. maps of the grounds. engravings of
e bull dlnn. news and accounts of all the most notable

Keﬂl “\cnvul in the SCIENTIFIC AMERI-
CAN SUPPLEMENT #5 Tor the year; single co-
ples 10 cts. To be bad

at this m‘hrn and of all news agents,
AII mc b.ck nnmben from the commencement on Jan-
Those who desire to possces &
com lete wlondld fllustrated Recond of the Centen-
&xao-mon nhould have the BCIENTIFIC AMERI-
CAN BEPPLEMEN

nl'("s IMPROVED 73
PATENT ELEVATOR BUCKET,

For Brewers, Flour Mills, l-r-ln
Elevators, Sugar Hetiners, &c.
These buckets are made of the best ehar-
coal stamping lron, and are warranted to
outwear six of the **old style buckets,**

The cost Is about the same, Address
T. F. ROWLAND, Brookiyn, l., D, N. Y

HE CHEAPEST AND BEST U mm.m‘ .\\D
YACHT ENGINES in the market. 4x6, $165; 5x6,
$150; 6x6, $A0; 6x7, $21. Send for Clrcular to

POST & CO., Cincinnati, umn

PATENT SCROLL

SAWS.

Our specialty Is ‘gmn Band Saws. Over 3N N
chines In wse. SUFERIOR TO ALL AND LESS PRICE
CORDESMAN, EGAN & CO.,

Cor. 2nd & Central Ave., Clocinnst!, 0.

THE

Bigelow Engine,

The Cheapest and Best Portable
Engine offered to the Public.

Prlce. l Horse Power.

i e SR

“- - ™

-

“ig - -

Price of Statiol
W

%nd for Tllustrated Circular
d Price List.

an
H. B. BIGELOW & CO.

New Haven, Conn.

[ESTABLISHED 1846.)

Mum & Co.'sPatent Offices.

The Oldest Agency tor Sollciting Patents 1o the
United Mintes,

THIRTY YEARS' EXPERIENCE.

MORE PATENTS bavo been secured through this
sguncy, st home and abrosd, than through soy other in
the world.

They employ ss thelr asal & corps of the most ex-
perienced men &y iners, specificstion writars, and
Araftamen that can be found, many of whom have been
selected from the ranks of the Patent Office.

SIXTY THOUSAND inventors have avalled them-
seives of Munn & Co.'s services In examining thelr in-
ventions and procuriog thelr patents,

MUNN & CO., In conneotion with the publication of
the SCIENTIFIC AMERICAN, continue Lo examine in-
ventions, confer with Inventors, propare drawings, spo-
cifestions, and asigunmenta, attend to fling applications
ol the Patent Oice, paylng the government fees, and
walch each case stop by step while pending before the ex-
aminer, Thia is done through their branch office, corner
¥ and Tth stroets, Waahington. They slso propare and
fle caveats, procure deslgn patenta, trademarks, and re-
Issues, attend to rejoctod cases (propared by the inventor
or other stlorneys), procurs copyrighta, sttend to loter-
ferences, give written opinions on matters of infringe-
mant, furnish copies of patents, and, fu fact, sttend o
eyvery branch of patent business both in this and in for
elgn countries,

A spocial notics i made In the BOIENTIFIC AMKRI-
CAN of all lnventions pstented through this agency,with
the natne and residonce of the patentes. Patents are of-
wen sold, 1o part or whole, Lo persons sttractad to the (o~
ventica vy such notice.

Fatonts obtatoed in Canads, KEngland, France, Belgium,
Germoany, Hoseis, Prusis, Spain, Fortugal, the British
Colonies, and all other countries where patents are
granted, st prices grestly reduced from former rates,
Send for pamphiet pertatning specially 1o foreigu paten bs,
which states the cont, time granted . and the requirements
f or each country.

Coples of Putenis,

Persons desiriog suy patent lasued frow 159 Lo Novem-
per ¥, 1T, can be supplied with omelal coples at res-
sonalile coet, the price depending upon the extent of
Srawings and Jength of specitScations.

Any pstent lmued since November 77, 187, ot which
time the Petent Oce commenced printing the drawings
and spocifications, may be had by remitiing to this of-
taaad |

copy of the clalmns of any patant larued since 18 will

Ot furnishad for 01

Whent ordering coples, plesse 10 remit for the same
ALOYE, and st name of patentes, e of laveation,
sad date of patest,

A pamptlet contalning full directions for oblalning
United BSiates patonts sent free A bandsomsly
bound Neference Book, giit odges, contalne 160 pages
Sud WALy engravings and tables lmportant 10 every pat-
entes and wechanic, and is s vaeful bandbook of ref ¢
enon for everybody. IFrice B centa, malled free.

Address
MUNN & 00,
Fublishen BULKNTIFIO AMERICAN,
37 Park How, N.Y.

ruer of ¥ and T stroew

BRANCH OFFICE~Ce
Waslin

gon, D. C

MPORTANT FORALL CORPORATI()N% AND

MANF'G. CONCERNS. —~Huerk's Watchman's
Time Detector, capable of scourately controlling the
motion of & wat or patrolman at the different sta-
lou ol his heat. Send for rlvrulu

HERK. P. 0. lg: , Boston, Muoss.
Ne B.— sult lim uucr 'Co., of New § ork
was dcclded in my utor. June 10, 1594, Proceedin

have been commeonced against lmbneu-er & Co, forse
ng, conu'u'y 10 the order of the Court. Persons nnln(

clocks infringing on my Patent, will be dealt with sccor -
ding to law.

H.W.JOHNS"PATENT.

BESTO®

MATERIALs. %4

ASBESTOS ROOFINC.
The only reliable substitute for tin, at about ooe half its cost,
fnlwbed with white Pire-Proof Coating, suitable for stecp or
Bt rools. I rolls ready for use. Easily applied by aoy ove,
ASBESTOS PAINTS.

All shades, ready mixed, v body, rich colors, for gea-
ecal purposes . the most durable and economical protective cov-
erings for exposed wood . 1o pails, kegs and

ASBESTOS STEAM-PIPE AND BOILER

COVERINCS.

The ¢ most durable and effective non-condactors In
we—proved superior to all others in U, 8. governmont tlestp—
» perfect insulator for balr felts, rendering them (ndestructible.

ASBESTOS STEAM PACKINC.
Indestroctible, self-lobricating, flat, and roand, all sizes,
Fire-Proof Paints and Coatings, Cements
for Steam-Joints, Acid and Cas Retorts,
Lenky Roofs, &c. Roof Paint,
Sheanthing and Lining Felts.
Asbestos Boards, Paper, Thread, Cloth, &c.

These articles are ready for use, and can be eaxily applied

by any one. for Ssmples, Pamphlets, Price Lists, cta.

H. W. JOHNS, 87 Maiden Lane, N.Y,,
Patentee and Manufacturer, Established 1858,

Pyromoters For showing heat of

Ovens.Hot Blnl!‘!w.

Bofler Flues, Sy, r-auusd 8u~ 01 Stilly, &
HENRY & BULELE éole Mlnuflemrer.
3Brosdwly. New York,

Machinists’ Tools.

Nxw LIJ'IO'ID Prrrnn
Send for nev/ ullllﬁ'lud catal

&e.

Lath en;;,
NEW IIA N MA A("I'U NG ©o.
Haven, Cono.

ROCK DRILLING MACHINES
AIR COMPRESSORS.

MANUFACTUREDBY B0\ eicuRockDriw Co
SEND FOR PAMPHLET FITCHBURG MASS.

Brayton Reaay Motor.

It has no boller, is safe, oconomical, started by any
one in one mlnuu occuples small space, and ‘"oo an
tesdy, reliable power. Address

Penna. Readx Motor Co.,

132 N. Loy Phlludcl.hln. Pa.

ed Dinmond Carbon Points, Indis
Truelng Emery Wheels, Grindstones, Hard
and Paper Calender lelu Drilling. Ilnnlnu.
and sawing stone, CRINRON

TO ELECTRO- !’I'A’:l‘rllhk EWELERS, AND

MAKERS,
BATTERIES, (Mh\lll ALS, AND \urrumw
sels or single,

0
Mouldin;
ssau Bt,, N Y )(

with Books of Instructiop for Nickels
Gold, and Sliver l'hlln( THOMAS HALL, Manufsc-
turiog Electriclan, 19 Bromfield Btreet, Boston,
lilustrated Catalogue sent froe,

NON-COMBUSTIBELE STEAM BOILER & PIFE

COVERING

WITHYAIRSPACE” IMPROVEMENT,
BSaves 10 Lo X per cent. (,IlALNllus BIFENCE Co,
¥oot K. 9th Bt.. N. Y. 134 K. 2nd Bt., Bt. Louls, Mo.

M. SELIG .ll:NlOll & 0.
Imporiers of American Maohinery, ‘I’uoll Agricultural
Implements, Wholesale and Export Hardware and Ms-
chinery Merchanta, Eat'd 1888,

LONDON, Evoraxy, nn-i BEELIN, Onxxaxy,

I'Hl(l’

NEWSPAPER FILE.

—_—0—

Koch Patent I’Ilr for sreserving Bewspapers
mAGAIInes, ADd paIn hletd, has boen reo ently tmproved
3 w‘rc reduced ulwn!—n L0 the BOIRNTIFIO AN~
AN Apd BOIENTIFIO AMERICAX SUFFLENENT can ba
pited for the | u' price of §1 % by wall, or ‘ 25 st the
..t"n of this 8. Hoavy board nlau nacription
Y RCIENTIFI MERIC AN 1o glilt, he«nmy for
overy one who wishes Lo preserve the paper,

MUNN & CO,,

The

Publishers BaiesTINig AMERIOAN.

The Scientific American

REFERENGE BOOK |

A Bound Book olm Pages, for 25c¢,

On recelpt of 3 conia, we nnd by mall, post patd, »
copy of a handsome 1ittle bound volume enfitied the Bet-
ENTIFIO AMERIOAN [lerunexcox DBook, contalning 14
|~-nr- Hastrated with engravings, and '-mnlng one of
e choapost and n.ost yaluable BOOKN of condensed re-
ference ever printed, Among Its contents are:

1, The Census of the United States, by States,

Territories, and Counties, in fullsbowing also the area

of the soveral Statles

2. Table ot (kruunllon-.—"hn-ln the prinetpal oo
cupations of the ¢ 1o of the United Siates, and the
number of crmn gaged lneach oo rupqllun Com-
pliod from the Iast Census,

Toble of Oities having over 10,000 inbhabitants—~Com.

(-Il--d frotn the isst Census,
3, Patent l.-w- of the United States In fall
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mall, from SCIENTIFIO AMERIOAN Offloe, on recelpt
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THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORELD,

THIRTY-SECOND YEAR.

VOLUME XXXVL—NEW SERIES.

The publishers of the SOCTENTIFIC AMERICAN
beg 10 nnnounce that on the first day of Jaouary,
1877, & now volume commences. It will continue
to be the alm of the publishers to render the con~
tents of the new volume more attractive and use-
ful than aoy of its predecessors.

To the Mechanio and Manufacturer.

No person engaged in any of the mechanical pur-
suits should think of doing without the Screx.
TIr10 AMERICAN. Every number contains from
six to ton engravings of new machines and inven-
tiona whioh cannot be found in any other publica-
tion,

The BCIENTIFIC AMERICAN s devotod to the
{nwerests of Popular Sclence, the Mechanio Arts,
Manufaoctures,Inventions, Agrculture,Commerce
and the industrial pursuits generally; and it is val-
uable and Instructive not only in the Workshop
and Manufactory, but also in the Household, the
Library, and the Reading Room. Eaoch volumo
oontains hundreds of Notes, Recelpts, and Suggoes~
tions and Advice, by Practical Writers, for Work-
ing Men and Employers, in all the yarious arta.

TERMS OF SUBSCRIFITION,

Ono 0opy of the SCIENTIFIC AMEIICAN will be
sont for one year, 52 numbers, POSTAGE PRE-
PAILD, to any subscriber in the United States or
Canada, on recelptof three dollars and twenty cents
by tho publishers.

Ome &etra copy of tho SOTENTIFIO AMERICAN will
bo supplied gratis for every olub of fve subwcribers
at $3.90 cach; or gix coples for $16.50 without oxtra
copy. Postage frec.

The Sclentific American Supplement.

A weokly paper, uniform in sise with the Screx-
TIFI0 AMEIICAN, but & distinot publiontion. It
contains working drawings of englnoering works,
and elaborate treatises on overy branoh of Science
and Mochanics, by eminent writers, at home and
abrosd. An {llustrated cover protects the hand-
somely printed shoets, Price, $5.00 per annum.

copy 0f the SCIESTIFIO AMEIICAN Surruesoesr will
be seat for one® year, postage propald, to any sub.
scriber in the United States or Canada, on recedpt
of scven Duollars by the publishers.

Tho safest way to remit is by Postal-Order,
Draft, or Express. Monoy carefully placed inside
of envelopes, securely sealod, and ocarofully ad-
dressed, soldom goos astray; but it is at the sen-
der's risk. Address all lotters and make all or
ders, drafts, etc., payable to

MUNN & CO.,

37 PARK ROW, NEW YORK
HE “Sclentific Amorioan™ s nlod 'ﬂl
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