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A SINGULAR COLLISION,

The engraving on this page, selected from the pages of
the Radlroad Gasette, was made from a photograph taken on
the spot, and Is therefore s correct ropresentation of the
soene. It has been stated that the manngers of the road on
which the accident occurred pald n lurge sum of money for
the negative, with a view to provoent the olrculation of coplos
and publication of the picture ; but one copy at least escapod
their vigilance, nnd the result is bofore our readers, Our
contemporary, like ourselves, is unaware of the locality of
the aceident, all particulars having been earefully kept from
the publie; but the € 3443 on the stock car way be s clue as
to the rolling stock composing one of the trains, although
the interchange of railway cars is so frequent as to make it |
difficult to determine on which line such an aceident actual
Iy oconrred.  The traing were cortainly not passenger trains,
ns both englues are freight locomotives; and if happily no
one was killed or injured, the railroad authorities might be
able to eonceal from the public the singular catastrophe,

Of the violence of the collislon, there can be nodoubt ; and
it doubtless ocourred on a straight plece of line, or one or
both of the engines would have been thrown from the track
Iaterally. The interlocking of the driving wheels, the rup
ture of the side bars, the complote and clean division of one |
cylinder longitudinally (leaving one half attached to the cy- |
linder head in which the piston rod I8 at rest), together with |
the upheaval of probably 60 tuns dead weight, show the tre- |
mendous force with which the leviathans must have met,
and the speed at which they must have been running, to
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cause such utter destruction when they were suddenly | that, by setting these up as becomes necessary, a tight fiten

brought to rest, Perhaps someof our readers will give fur- | sues

ther details of the occurrence, and tell us on what road it Making 180 revolutions at 80 1ba. of steam, the inventor
happened. rates the engine we saw—which occupies a floor space of but
— - I8 inches square, and hax x piston area of 15 square inches

THE GALLAHUE ROTARY ENGINE, —at 12 horse power. We can state that the machinery

worked smoothly and without jar or pound, and that, whe

We have recently “had oceasion to examine the ope
mtlon of n new rotary ongine devised by Mr. A. . | therstanding still or working, there was no evidence of steam
Gallahue, applivd to the propulsion of a launch some thir being wasted by blowing through
ty feot in length, The construction of the machine, brief- | and sharply apparent, and the manipulation of the engine,

ly deseribed, includes two hollow oylinders whose sur. | whether reversing, going shead, or holding, was effected

The exhaust was clearly

facos run in contnet with each other, and the shaftsof with fncility
which are connected by oxterior gear wheels, In the pe-| 7The inventor informs us that in smooth water a speed of
riphories of these eylindors are pistons (two in each eylinder) | OVer twelve milesan hour has been maintained. Under pro
which are set out against the side of the shell by interior [ per conditions, we think that the engine would be found well
bolts and nute,  T'o these lnst the steam hos no necoss,  In | suited for bont propulsion, sy well as wherever light power
each cylinder, at the extromities of the dinmeter, porpendi is required. For further particulars the reasder may address
cular to that joining the pistons, nre made transverse grooves, Mesars, A, C, Gallahoe & Co., Morrisanis Station, New York
o that in passing the point of tangeney the piston of eylin city For prices, see advertisement on another column of

der No. 1 enters the groove in eylinder No, 2, and vice ver thiv issue
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Selenfum Experiments,

sd. It will be observed that there are no sliding abutments,
and that the points where wear may be expected are at the
edges of the pistons and st the ends of the eylinder. Inthe
first instance, said edges are hardened, and the wear is taken | placed in the exhoaust tube of o Sprengel pump and the air
up by leaf springs, inside the cylinders, provided with set | exhuusted, the selenium becomes electrically conductive in
serews. At one end the eylinders abut directly aguinst the | the course of ninety hours. The seleniom is then found to

R, J. Moss has discovered that, when a bar of selenium is

{ head. Between their other ends and the opposite head are | be covered with a delicate film of mercury, from the globule

placed two disks, between which is fibrons packing. Set [ contained in the pump; and the conductivity is ascribed to
= ! e .
screws, passing through the head, act on the outer disk, so | this film,

A REMARKABLE RAILWAY ACCIDENT

e e




R e e e e~ e )

NO, 87 PARK ROW, NEW YORK.

0. D, MUNN, A. E. BEACH.
TERMS FOR THE SOIENTIFIC AMERICAN.

U116 COPY, ONe FOAE, POSARS INCIUARA, . .0\uiviiiiiiiiiiiariiiniiinaieinns 83 20
Oae copy, slx months, postage IOlded. ..o 160
Club Rates.

Ten coplos, one year, oach §2 0, postago fncluded......

Over ton coples, same rate eack, postage Included. .
EF" Toe postage Is payabie in sdy by the p
criber then recelves the paper free of charge.
Nore, —Persons subscribing will please to give thelr full names, and Post
Ofice and State address, plalnly written, In case of changing residence
sale former address, as well s give the sew one. No changes oas be mado
anless the former address Is given.
Scientific American Supplement.
A distipet paper from the SCIENTIFIC ANERICAN, but of tho same sixe,

and tho sub-

Single Coples . ..... v
The safest way to remit Is by draft, postal order, or reglstored letter,
Address MUNN & Co., 57 Park Bow, N. Y.

T Subsoriptions received and single coples of either paper sold by all
the news agents.,
VOLUME XXXV., No. 1. [NEWw Senrtes.] Zhirty-first Year.

NEW YORK, SATURDAY, JULY 1, 1876.

Contents,
(Tllustratod articies are marked with an asterisk.)
mm:oaum 3 »

.......
eERuleuEcaalEcSaa=an

THE SCIENTIFIC AMERICAN SUPPLEMENT.
Vol. ll.. No. 1.
For the Week ending July 1, 1876,
: TABLE OF CONTENTS.
« THE INTERNATIONAL EXHIDITION O N
T‘ & ¥ 1IN, 3 wl“- o g‘o“ﬂ'c‘?%"ﬂ

—Iaterior of s Pavillon, 1 -
iniod ity Lot & it e e g O
—First Engine in 7=

A g g e

0., Flewing & Son, Goldle & joch;

. 8.

Loom.
1. EXG AND MECHANICS, 3
TR 8. Treaton, § Rreres ATl MSaFRrias cCrank She of
el d.é“«l.—(‘mmﬂoiot erionn Bociery of Choh
Fﬂu-.—.% of e — M?“M“' o'I:t';l’l

of
ongravi ~The

ng
Ral) 3
ater Sapply for Towns and by . Dxra.
163 .l:,o :’m.-;!n lew !m:tl:‘:?:"iﬁu
1 Sgure. nl‘mu'.lmn. e N it

n. CITY., LIGHT, HEAT, BTC Kue;nc U
T . . - seion without
Ty el of "'lc fAgures. ~New Hays of (:u:hu.—
- . ."c by lw—o-::.vJ. : n&u- of Mo-
’cm Atoma, of uetion, Ments) Phenomens N
tare y.~F y .~Klectric Light

s Turner's Prizes.— 'u:-l' ~The m.cty
mm«t’:’m.-g:wl (hl‘ll.o.lﬂm':
Prize o n‘n' agy.—Large Foaltry ~~The Opossum.

= The Sclentific American Supplement
Mu:-: lsened weeXly: every numbe -
aq-. «m%m... “ﬁvgu ..1’.';#‘-‘.2'1‘:.':1.
arme () g . pald
10 Sabetrivers .Mnﬂ-'.nmu. B0id by &i) Dews déeters through:
COMBINED RATES ~The Scimwriric AxExican and SaEsTIFIC AMEn-

g".- '.l'n.b't’nu m«lwm:w.wmwnb.
-

HCAN BUBMCRIBERS WHO WISE TO TAK rLe-
HEXT .~ A 1 the Sor IFIC AMERICAN may ﬂ:an';m::y tUme
or pars seat to him, by remitting Lo us

A pa
woen (he Smount m-u;‘ :‘1'4 the SCiENTIFIG A MENI-
L1 .

MUNN & 0O, Pontisnens,

S ¥ Pork Bow, New York,
the UPFLEMENT from He commencement, J
subscriptions date Wilh Xo. | Guless Gtherwiss or

"-'f:-m"-c"»':-'m‘-'i"“ number 6f the SUPFLENEST sent 1o any

Newesraren and other publishers 'will_l-r;

supplied wiﬁ:

eloctrotypes of the Centennial Balldings and most of the |

other engravings which appear in the SorENTIFIC AMERIOAX
and BUPPLEMEST, on very cheap terms. For prices addreas
the publishers, and indicate at the same time what engrav.
ings are desired, and the date of the issue In which they

appeared,

Scientific American,

NEW INVESTIGATIONS ON THE EARTH'S HEAT.

The theory ordinarily accepted ns sccounting for tho
creation and present coudition of the earth iy based on nebu-
lar hypothesis, and assumes that the globe, at one time gus-
eous, subsequently became molten, and is in that state now,
with the exception of a comparatively thin crust, estimated
to be about to be about 00 miles in thickness. Our know-
ledge of the interior condition of the earth, however, is
muinly speculative ; and the strongest support to the above
thoory is met with in the increase of temporature noted on
desconding into mines and like excavations, This increase is
estimnted to be nbout 100° per mile ; 8o that, supposing it to
continue through n distunce of but 100 miles, or . part of
the onrth’s radius, & temperature of no less thun 10,000°
Fah. must exist at that depth below us. Such a temperature
would liquefy all solid substances with which we are ne
quainted, and vaporise many solid elements,  On the other
hand, it may questioned whether the effoct of the immenso
pressure on the earth's interior, due to the action of the im-
prisoned vapors and to the superincumbent weight, must
not suffice to remove the limits of the solid crust far below
the above estimate; so that liquefaction may begin only at a
distance of several hundred miles from the surface, and
there may be still sufficient viscosity in a lurge part of the
remaining interior portion to prevent free movement of the
liquid nucleus,

We have said that our knowledge is but speculative, and
its principal confirmation is found in the fact that, wher-
ever excavations have been made, the increaso of temperature
noted is met with, From this, however, it follows that, if
the interior of the globe is in a state of fusion, the relutive
distances necessary to descend in orderto produce like aug-
mentations of heat must be comparatively less as the cen-
ter of the earth is approached. The heat coming from tho
interior, transmits itself by conduction while traversing
spheres more and more vast; and supposing the conducti-
bility of the muss to be uniform, the temperature of the ex-
terior, layers of the globe should diminish in proportion ns
their volume augments.

Recent investigations by Professor Mohr, of Bonne, at
the deepest well in the world, have adduced results alto-
gether at variance with the preconceived estimates referred
to above, and which, if hereafter substantiated in other lo-
calities, will tend to throw grave doubts on the igneous

3 |theory of the earth. The well in question is located at

Speremberg, near Berlin, Prussia, and has been sunk to a
depth of 4,000 feet. The thermometric record is as follows .

i (B&nmr w1 N';a
700 feet 15-654° —_—
900 17840 1007

1,100 * 19-043° 1:047°
1,300 * 21 939 0°097°
1500 283°850° 00462
1700 * 25824 0806°
1900 * 27-315¢ 0-846°
2,100 « 28:000° 0-705°
3890 ¢ 36:766* 0:608°

The third column decreases in arithmetical proportion,
showing for ench descent of 100 feet equal differences of
0:050° or g @ Rénumur, equal to 0°11° Fah. Applying this
ratio to the depths below 700 feet, and between 2,100 and
3,300 feet, Professor Mohr forms a table as follows :

Depth ln%n: ‘por Depth lnum g:r
100 to 200 feet 1:85° 1,500 to 1,700 0-806°
200 % 300 1-80° 1.700 “ 1,900 (0-846*
300 400 * 1:25+ 100 “ 2,100 0795+
400 * 500 1+20° 2,100 “ 2,300 0745°
500« 600 ¢ 1:15¢ 2,800 « 2,500 00695+
600 * 700 + 110 2500 * 2300 0645+
700 ¢ 900 * 14003 2,900 “* 3900 0585+
900 “ 1,100 145 2900 * 3,100 545°
1,100 “ 1,800 * 0007 3,100 * 3.300 0-495°
1800 “ 1,500 0.946 4,300 “ 3,390 0445

Continuing this, the suthor finally determines that, at a
depth of 5,170 feet, there will be no farther increase of tem-
peratare, and that the heat indicated at that distance will be
true to the centerof the earth. Obviously also this temper-
ature will not very greatly excoed that marked by the ther.
mometor at 3,300 feot, or 85-750° Réanmur, equaling 114:701°
Fah.; so that, according to these observations, the highest in.
ternal heat of the globe falls below that of boiling water,

revew s
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WORKING MEN'S HOMES --SIR SYDNEY WATERLOW'S
LONDON ENTERPRISE.

The problem of providing healthy and comfortable homes
for the working classos Is one with which students of social
scionce have largoly dealt in Europe, and one which, cre
very long, must in this country demand earnest and thought.
ful consideration. It Is an undeniable fact that, so long as
working men are compelled to live in the vicinity of squalor
Lor filth, or are crowded into tenements where every sanitary
| precaation I8 neglected, their condition, both moral and
| physical, must suffer ; and the legitimate result is the injury
| and depreciation of the class in whose well-being the pros-
| perity of the community in great measure depends. For

economical reasons, If none other, socioty cannot afford this

undermining of its foundation; and hence it follows that,
| philanthropy aside, it Is to the interest of all 1o keep the
| subject agitated untll some amelioration of the present state
{of affairs Is nccomplished.

Rellef from the overcrowded tenement is, perhaps, no-
| where more noeded than in New York. Rapid transit, when
guined, will do much towards improving mattors by opening
{cheap homes in the suburbs ; but even then an immense
| number of people will still be obliged to live in the heart of
{the city. For them, and for their brethren in other popu.
lllnln localities, ns woll as for working men in factory towns,

[JuLy 1, 1370,

—

provided, the epidemics which yearly affliot the denlzons of
tenemonts, and are due most froquently to foul and Impure
wir, may be pxlmmm], Nor can we hope to mnterinlly de.
erease the number of the Intemperate so long as tho attrae.
tions of the bar room are sot off against cheerless and com
fortless homes,

There are two ways of accomplishing the required end,
namely, either the workmen may codperate or capitzlists
can promote the matter as an investment. Both plans have
been successfully tried in England. It is certain that to
wait for philanthropy to do the work is not wise. On one
hand, philanthropists like George Peabody, or Peter Cooper,
or Baroness Coutts are fow and far between ; and on the
other, a majority of working men possess a feeling of inde.
pendence to which the notion of accepting any benefit say-
oring of charity s especially repellent. Experience has
ghown that the working muan will prefer poor and even un
healthy quarters to the best accommoduations, so long as the
latter savor of the almshouse in disguise. While such
schemes are necessarily based on philanthropy, that fact is
best kept in the background, and the project should be put
on & dollars and cents basis, which precludes the ideaof obli
gation.

Now us to the two practical ways: The practice of codp-
eration has been a favorite one among English working men
for many years, and it has worked marvelous results. It is
based on the sound policy of cash payments. and dividing
the profits of trade among members. Land and building
societies are two of its forms. A working man desiring «
house joins a society, who effect the lease for him. Instead
of paying his lundlord, he pays 4 certain subscription and
interest to the society; and when his subseriptions are paid
up, the association buys the house and conveys it to him.
Those who do not purchase houses receive u dividend and
honus on their ghares, The Permanent Building Society, of
Leeds, England, has furnished healthy tenements for about
two hundred families. There are also towns and villages in
Lancashire where very large sums have been saved. In
Burnley, the Building Society, of 6,600 investors, in one year
saved $300,000. This society has assisted in hundreds of
cases by advancing money on mortguges, which are repaid
by easy instalments. It will be seen that these societies aid
men to keep themselves by saving money to buy their own
homes; and when it is considered that no such wages, even
proportionately to cost of living, are pald in England as
American workmen receive, the results show wonderfully
the advantage of the habits of thrift thus promoted.

Passing to the second plan, this is also divisible. It may
be carried out by individual employers for the benefit of
their employees, or by corporations for the benefit of the
whole working class in genersl. The former would be the
course in manufacturing villages and towns, the latter in
great cities like New York. We can best exemplify the
working of both by example, In South Lancashire, the cot-
ton spinning mills of the Messrs. Ashworth have been in
operation for some seventy years, Owning a large tract in
the vicinity, the proprictors have built complete villages
The cottages nre of stone, two stories, and very comfortably
arranged. Thoe rentuls are at fair prices, Themen are paid
regularly, and they in turn as regularly pay their rent.
Schools are provided. In a word, so .well organized and
controlled is the great establishment that crime wnd misery
are practically unknown. Drinking shops are abolished,
there has never been a case of theft in the place, and great
numbers of the men have become owners of their own
houses. At Saltaire, whero the vast wool-spinning works
of Sir Titus Salt are located, 760 houses are rented by the
work people. Each house is separate inull its appointments,
has every sanitary convenience, and the rent is within the
operative’s means. There are no drinking houses ; but in
their place are public laundries, baths of ull kKinds,libraries,
schools, reading rooms, and, in fuct, Saltaire is as near Uto-
pia as the most enthusiastic social reformer might hope.

Somuch for single-handed work. (Gireat as are its results,
they are exceeded by those achieved by the Industrinl Dwel-
lings Company in London. Here is a corporation based on &
philanthropic foundation, but conducted on business prinei-
ples, which render its working a model for future emulation.
Some fourteen years ago Sir Sydney H. Waterlow (who, by
the way, is now in this country, serving as chairman of the
English jury on the Paper and Stationery Department of the
Centennial, and to whom we are indebted for the following
facts) erected at his own expense n block of dwellings in the
heart of London, provided them with every convenience, and
rented them to about 80 families at sums sufficient to yield
a fair retarn on the outlay. So satisfactory were the results
that a company was formed, with & capital of §250,000, to
erect more buildings on & similar plan, The capital las from
time to time been increased, and at present the total re-
sources are about 5,000,000, The income is 11 per cent on
the cost of the property; and for the past five yoars, there
has been a large surplus profit aftor paylng 8 per cont divi
dends. There are now 1,006 tenements in occupation, se
commodating 6,750 people; others are in progress, and the
present eapital will provide 2,700 tenements,to necommoda
12,115 people. MO &

The buildings are of brick, oroamented with
artificial stone, made on the spot by the com
Portland cement and coke breoze, This s
Iy molded into tasteful forms, and is !
The tonements, which are entirely separate,
two to four or five rooms; and overy one, wh
small, contains a compact little kitchen fitted -
boiler, clothes chest, and sink, and is provided
danceof water. The closets are dotached from tl

improved homes are urgently neoded; and until the same are

and aro soparately ventilated. There isulso a neat )

sl aaw
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verages 50 cents per week per room. A
. costs §5.75. In other words,for about the
ame or & little less money than it costs in this city to hire a
M‘hﬁj ¥, orin a building in which, in nine cnses
ut ganitary lnws are ignored, the working man muy
| , comfortable home : better, it appears, in
] ‘respects than the French flats which rent here at from
$300 to §750 per year, for a suite of rooms.
flect of the above project has been a marked im-
ovement in the moral, physical, and social condition of
the working people who have availed thomselves of the ad
vantages offered, and o groatly diminished sick and denth
rate, as compared with London generally, It also has served
toshow how & work of genuine philanthropy and charity
may be accomplished without Impairing the self-respect of
the heneficinries, and may at the same time, afford a fair in-
terest to the invester
—_———_ttr—

e THE FARMER'S FOES.

The terrible pests which have wronght such ruin on the
agricalture of whole districtsof this country haveappeared;
and they have commenced their detestable industry with
undiminished vigor. A correspondent in Towa says: ‘“ Po.
tato bugs are more numerons this year than they were last;”
one in New Jersey reports: **Our State is particalarly in-
fosted with potato bugs;” and similar accounts from Penn-
sylvania, Virginia, New York, and Massachusetts have been
published in the columns of our contemporaries.

Professor Riley, State entomologist of Missouri, in his

valuable report for 1875, states that, although the beetles
were very numerous last spring, they became comparatively
soarce and harmless, and did not become multiplied till the
third brood had developed, by which time the crop was suf-
ficiently matured to be out of danger. He reports that a
beetle (lebia atriventris,black-bellied lebia), half an inch long,
has besn seen to destroy the potato beetles in Maryland, and
the common crow has been observed to devour them, and
‘even to dig them out of the ground whither they had retired
to hibernate,
_ Among artificial remedies and preventives, Paris green
seems to maintain its lead, and some new facts as to its
uso have recently been published. The poison ean be cheap-
1y manufuactured as follows, but much danger will be avoided
and trouble saved by buying it already prepared of dealers.
Dissolve 2 1bs. sulphate of copper in 1 gallon hot water, in a
stone jar. In another jar put 1 1b. white arsenic and 2 1bs.
pearlash in 44 1bs. hot water, and stir till dissolved. Mix
when needed in the proportion of 1 part of the former to 5
of the latter. Use with a sprinkler. Professor Riley states
that the potatoes themselves show no trace of injury from
arsenical poisoning ; and he quotes Professor Kedzie to the
effect that the soil is uninjured by the use of Paris green.
Even water from the soil will not become poisonous unless
the Paris green is used in excess of the requirements of in-
secticidal purposes.

The locusts are now commencing business, and giving, by
their numbers and activity, some indication of the prospects
of thesenson. Our readers are familiar with the doleful
history of this plague, and of the devastation of large sec-
tions of Kansas, Missouri, Iowa, Nebraska, and other States
by it. Professor Riley’s observation of the nature and
habits of the locust is laborious and careful ; but the reme-
dies yet discovered seem to be much out of proportion to
the extent of the disaster. Destroying the eggs by shallow
plowing, burning the unfledged young, cutting off the march
of the adult insects by digging ditches, catching them in
nets and seines, and burning sulphur seem to be useless
against foes which oceupy the land, not by counties merely,
but by whole States, and which are as the snowflakes for
multitude, and multiply with great rapidity. ‘‘Every
bushel of locust eggs destroyed is equivalent to 100 acres of
corn saved,” says Professor Riley. The encouragement of

game birds and sparrows is recommended, and the distin-
guished scientist believes that this will be found to be one
of the best means of checking the increase of the species ;
but he justly adds that national means of averting the evil
must be used, if anything can be done at all.  To this end,
our legislators may wall address themselves ; and the diffa-
sion of sound practical knowledge on this subject is a work
which Congress might take up in perfect assurance that it
¢ould not be more usefully employed.

B -
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A MISAPPLIED TESTIMONIAL.

One of those erratic geniuses with which every editor is
more or less familiar, through his persistent seeking to ven-
tilate absurd theories in our public journals, recently ad
vertised a lecture in this city, on ** Magic Reciprocals, a
Mathematical Revolution.” The announcement in the daily
newspapers stated that the discourse was to be given at the
request of a number of our best known citizens, headed by
Mr. Peter Cooper and Mr. Willinm Cullen Bryant; and at
the door of the hall, u printed copy of the very flattering invi-
tation, with signatures appended, was handed to every comer,
While it is, of course, possible to doubt the authenticity of
the document, the fact nevertheless remnins that the state.
ment that the lecture was asked for by these gentlemen
was paraded in the papers repeatedly without eliciting con
tradiction from them. The result was that a goodly sudi-
ence, including several scientific men, gathered to hear
about the supposed discovery. Instead, they listened to a
jumble of utterly absurd mathematical nssumptions and
misstatements, mixed with metaphysics nnd a notion of the

3

Scientific American,

the assertion that a point 14 the reciprocal of a straight
line: supported by not o shadow of logical reasoning, but by
n series of elaborate drawings In colored inks of right lines,
forming figures somewhat ananlogous to the multifarious
curyves produced by the geometrical chuck used in engray-
ing bank notoe plates,

While no one can dispute the right of anybody to be-
lieve and to promulgate any mathematical nonsense thut
may please him, many, we think, will, like ourselves, regret
the support, tacit or open, perhaps unwittingly, afforded by
the signery of the invitation, If these gentlemen did sppend
their names, they have simply asked public confidence in a
theory which a moment’s examination must have shown
them was ridiculous ; if they did not, then & word of con-
tradiction from any of them would have exhibited matters
in their trae light. Some of these gentlemen, who have
done valuable service toward the spread of scientific know-
ledge, will, we think, agree with us in the view that their
countenance of such proceedings, whatever their private
opinion may be regarding the inventor, is to be deplored,
since it tends to bring the cause of Sclence into disrepute
throngh conveying to people the idea that false and un-
founded theories have been regarded by the learned as of
genuine scientific importance. At the same time, the effect
also is to place the charlatan or visionary enthusiast on a
level, in the minds of many, with those emiment scholars
who have aided so greatly to disseminate useful information
through the medium of the popular scientific lectare. It
would be better if the indiscriminate giving of laudatory
testimonials could be confined where the practice belongs,
among the venders of quack nostrums. Nothing is more
certain than that, as regards mechanical inventions, reports
of actusl results through use alone are valuable; while true
scientific discovery speaks for itself, and is superior to any
one’s opinion.

B U ——
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THE CENTENNIAL EXPOSITION.
A material change in the programme of the agricultural
display has been made through the decision of the authori-
ties that there shall be no competitive field trials of farm
implements. As these trials have been announced in the
prospectuses of the Exposition for the past two years, and
as many exhibitors have made special preparations to under-
go the tests, it certainly seems rather late in the day to
abandon them now. The reason given is that such experi-
ments, while they may demonstrate the excellent working
of the apparatus, afford no idea of relative durability, a very
important consideration to the user. It should be under-
stood, however, that only the competition is ruled out. An
exhibition of threshers and separators in operation at
Schenck’s Station, fourteen miles from Philadelphia, is now
in progress, and on June 26 grass was to be cut, and on July
5 the wheat will be ready for reaping.
The attendance at the Exposition has been large latterly,
and sufficient, if maintained, to secure its financial success.
An unfortunate dissension arose a short time ago (but no long-
er exists,as we are informed), between the Centennial Commis-
sion and the Board of Finance, involving a conflict of the au-
thorities, mainly regarding financial matters. Both boards
have done good service, and it is greatly to be hoped that the
organization and management may not devote to useless dis-
putes the energy which has thus far contributed so greatly
to the success of the enterprise.
THE BELGIAN EXHIBIT
in Machinery Hall is well calculated to excite general sur-
prise at its extent when the small size of the country is con-
sidered, but is not, on the whole, to be wondered at when
we recal the rapid progress in every industrial pursuit made
by the Belgian people. A pair of Corliss engines built by P.
Van Den Kerchere, of Ghent, are remarkable for admirable
design and workmanship, and are considered by many en.
gineers to be in some respects snperior to the great Corliss
machine itself. The largest apparatus exhibited is one for
boring and tubing mine shafts and wells below the water
level. Special interest attaches to the various railway ex-
hibits, as the railroads of the country are among its largest
sources of revenue. The different specimens of rails ex-
hibited are of an improved pattern, and some are so ar-
ranged as to do away with the wooden sleepers common in
this country, There are also new varieties of the street car
rails, and new designs fer holding such tracks in place.
Next comes a large number of different sized railway buf-
fers and springs, made of forged iron and used on railway
cars to deaden the force of concussion. There are also num.
erous specimens of car couplings and wheels, Among the
general machinery are two spinning machines with speci-
mens of products, and a lift and force pamp having s continu-
ous piston motion, raising water to any hight. There are, be.
sides, specimens of connecting rods for engines, the process
of bellied turning, an interesting model of a system of ma.
chinery for the utilization of greasy waste, from rallronds,
from suds of wool scouring, residue of palm oil, ete,

JAPAN
We have already alluded in some detail to the fine Japan.
ese display in the Main Building. The agrioultural exhib-
it bears the same marks of completeness and sdmirable se.
lection, All the various process of silk culture, from the
hatching of the eggs to the production of the silk, are fully
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Darwinian theory apparently imbibed from some misin- ‘ bumboo baskets for separating the parts of leaves of differ-
formed religious newspaper. The gist of the theory was | ont welght, and the knives used In cutting them from the

branches, together with the chopsticks for handling the
worms, n8 the perspiration from the fingers is considered in-
jurious to them, A very fine series of mulberry leaves and
modes shows the process of cultivation in different solls;
also specimens of insects injurious to the trees are also ox-
hibited. 1In fine, the visitor has only to use his eyes to
[ learn an immense amount of interesting informsation regard-
| ing the great silk industry of the Japanese empire

Tea culture 13 illustrated by disgrams, showing modes of
cultivation of the plant and specimens of the teas, together
| with examples of the method of packing. The manner in
| which the Jupanese woods are displayed is especially good.
| Each particular variety, of the hundred or more exhibited, is
| shown both dressed and in a rough state, and beside it are
} placed portions of the bark and & few leaves from the free.
| Each specimen is distinetly labeled with its name, an im.
| provement which would greatly facilitate inspection if it
' could be earried out through sll departments of the Exposi-

tion,

If any one is curious to know something of Japanese food,
'he will find displays of cured fish and hams, pickled fruits,
| snuces, and bottles of mineral waters. Some of the sauces
! which take the place of the omnipresent Worcestershire or
| eatsup are produced from a variety of curious ingredients.
Soy is made of fermented wheat and beans mixed with table
salt; another, called nagaoks, is made of clean pounded
barley, wheat, and soja hispida (a kind of bean), malted, with
salt. These substances are brewed together, kept for about
three years, and are then ready for use.

Bamboo is 50 extensively used in Japan that the large ex-
tent of the exhibit might well have been expected. From
hugh poles, thick enough to form supports to a house and
20 feet in length, down o0 the most delicate wicker work
and nets, the useful reed is presanted in every conceivable
form. A separate section is devoted to the display of skells,
skins of fishes, horns, and feathers of various kinds: anoth-
er is filled with barks and dye stuffs, another with s beanti-
fully arranged collection of cereals. In fact, the Japanese
display is surpassingly good ; and if the visitor undertakes
to study the resources of any one country as evidenced in
the Centennial, he can devote himself to the examination
of none with more pleasure and profit than to those of Ja-
pan.

IRON AND STEEL WIRE.

The visitor need not expect to find all the metal exhibits
in Machinery Hall, although presumably this department is
the proper place for them. Some of the finest are in the
Maein Building. The Washburn and Moen Wire Works, of
‘Worcester, have erected a huge column 12 feet high, built
of coils of clean new wire, each coil being of immense
length. One shown to us weighs 525 Ibs., and is over a
mile long,and is made from American pig iron without weld
or joint. The same concern exhibit ramrod wire in great
bunches, a column of glistening broom wire, scores of coils
of pin wire, steel furniture wire, belt hook wire, telegraph
wire, clothes line wire, and whole heaps of wire for general
purposes. Certainly few can realize to how many different
ends wire is applied. Here, for example, is the fine steel
material nsed in pianos, another variety for making wire
gauze window screens. and a new invention for tying hay
bales in lien of the wooden withes now employed.

A magnificent specimen of forging is exhibited by Phil-
lips, Nimick & Co., of Pittsburgh. Interspersed with saws
and saw steel of all shapes, tastefully arranged upon the
walls, are immense bars of iron, bent cold into knots as if by
the hand of some giant. There are a great wrought iron ex-
pansion joint for water pipe, rolled in two half circles and
welded so as to resist a tremendous pressure, Sligo Spec-
ial, or 88§, plates that have withstood pressures of 77,000 Ibs.
per square inch, and the Sligo fire box, 106 inches in diame-
ter, having 064,000 1bs. tensile strength. Near by, in the dis-
play of Hussey, Wells & Co., of Pittsburgh, is a homogen-
eous crucible steel boiler plate of 76,000 Ibs. tensile
strength. Beside it is an axle which has had five blows sl
ternately, first on one side and then on the other, by a drop
hammer weighing 1,600 1bs., falling 25 feet. The metal is
bent slightly, but not broken.

Stove Making In Canada,

The American Stove Manufacturers’ Union held a meet-
ing in Philadelphia on June 15 last, and the first business
attended to was the appointment of a committee on patent
laws. The subject of patent protection has recently been
brought before the notice of the Union by the alltg-cd pi-
racy of American designs by Canadian makers. General
Rathbone informed the meeting that he saw in the Main
Building of the Centenninl Exposition, in the Canadian de-
partment, a stove of his own pattern, another of a pattern
belonging to the firm which the President, Mr. Jewett, re-
presonted, and many other standard American works. He
said that stoves were sent to Canada, and casts made of the
patterns, which the Canadian manufacturers obtained letters
patent for and sold as their own designs: and not only that,
but they had the effrontery to send the same pattern to the
Contenninl Exhibition to obtain premiums for originality of
design. Ho hoped the matter would be brought to the atten-
tlon of the Centennial authorities, and such measures taken
as would prevent the Canadians from receiving rewards for

explained by models, charts, ete., from the government office |
for experimental silkworm breeding at Tokio. Here are |
shown the large hampers made of bamboo and used in car. |
ryving the mulberry leaves from the field to the place of
rearing; also the boxes used for keeping the leaves fresh for

designs and articles which did not now and never did be-
long to thom. President Jowett held thut it was a swin-
dle upon the public.  Mr. Spear hed suffered in the same
manner, It was agreed that the committee on patent laws

two or three days for the young worms. Then come the

draw the attention of Congress to the nocessi for a treaty
with Canada of & reciprocal ‘ 4
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We illustrate horewith a new construction of boiler fur-
nace, the object of which is to save the loss of heat due to
waste through grate bars, through imperfoect combustion of
axygen with the gases evolved, and through the frequent
admission of cold air into the fire chamber. The manu(ac-
turers claim that double the number of cabic feet of air is
toquired by nataral draft to produce combustion that is ne-
cessary when a forced blast s used, because the needful
amount of oxygen can be more perfectly combined with the
gases at & point in the fornace where combustion is possi-
ble. Thus the heat ondinarily expended in elovating the
tomperature of the surplus air admitted is saved. This is
done as follows: All the “ir admitted to the fire is conveyed
from the fan, shown in the rear,
through pipes; A A, along the fire
bed to thy airtight fire chamber,
D, and under the grato. It thence
passes up through the improved
grate bars to the fuel, and is also
forced back throngh the smull pipes,
B B, to the cross porforated pipes,
©C, distributing the heated oxygen
at proper points under the boiler,
to unite with and assist in burn-
ing the escaping gases, The airis
obviously heated before it entors
the fire, the heat of the cinders,
clinkers, and refuseof the furnace
being utilized for this purpose, by
pushing the hitherto unused mate-
rial over the bridge wall and into
the pit back of bridge wall, where
it assists in heating the pipoes, A,
and,when cool, can be withdrawn at
the door shown. It will be ob.
served that thero are noash pit
doors to be opened, and that there
is no necessity of throwing open
furnace doors to chock combustion,
that end being easily effected by stopping the air blast. Thus
the furnace is protected from the injurious effects of sudden
changes of temperature.  On the improved grate, wo are in-
formed, all dust, shavings, tan bark, and other refuse will
barn s well as the best lamp coal. Besides thus producing
ceonomy, through the air arriving at the point of combus.
tion already heated to the proper temperature by heat oth-
erwise wasted, the general construction is such as to insure
a cool and pleasant fire room, a condition hardly possible so
long as fires are cleaned and hauled through the furnace
doors. This furnace can be casily applied to boilers already
set.

A large number of commendatory testimonials are sub-
mitted, showing that from twenty to thirty per cen: of fuel
is directly saved by the invention. For further particulars
relative to sale of patent, address the manufacturers, Messrs.,
U. B. Stribling & Co., Madison, Ind.

MOMILLAN'S SELF-REGULATING GAS BURNER,

It has been demonstrated by experiment, by M. Lemoine,
that, in order 10 obtain the greatest amount of gas light at
least cost, the following rules should be remembered: 1. A good
burner will produce four times the amount of light that a

poor one will, the quantity of gas burnt being equal. 2.
The intensity of the light increases with, but in & greater
ratio than, the size of the slit. 3. The Increase of Humina
ting power varios with the decrease of pressure. 4
should be Lurnt at the lowest possible pressare. 5. The
pressure should rmaln constant; and 6, the pipen should
be large enough for the amount of gax earried through them

In the new gas burner, illostrated herewith, it is elnimed
that the conditions stated in rules 4 an

The gas

d 5 above given are

fully realized, and uniformity of flow and economy in the |

consumption of gan are combined with a simple, chenp, and

darable constraction. The engravings represent the devics |

in full size, both exteriorly, Fig. 1, and in soction, Fig, 2
The base section, A, forma a cylindrieal chamber into whick
the lower coneave part of the tip section, B, is hormetically
secured. C s a flexible disphragm of leather or other uul;
able material, which s interposed and fastened betwesn the
sections ; this supports centrally the stem of a valve, D,

which opens and eloses from be’ow the entrance aparture of

Scientific American.

the gas, according to the pressuro of the latter on the dia-
phragm. The dinmeter of the chamber, in A, is larger than
that of the diaphragm, so that, concentric with the din-
phragm, there is an annular channel into which the gas
flows through suitable apertures, as indicated by the arrows,
The gas then passes by the inclinod channels in the upper
sootion to the delivery tube, and is there fed to the tip atany
position of the upper section, without necessitating any spe-
clal adjustmont of the same to the gas-conveying channels,
as the communieation is established as soon as the sections
aro united.  The flow is thus evenly maintained and is inde-
pendent of the pressure below the valve. The regulating
attachment may be kept within small compass, so as to be
of ornamental appearance, and may be used to support the

STRIBLING'S HOT BLAST BOILER FURNACE.

usual glass globe. The pressure at the tip of these burners
when in use is stated to be about twe tenths of an inch wa-
ter pressure. It gives full flame with only five tenths pres-
sure on the supply pipe, and will do no more with a pressure
of thirty inches. Testimonials are submitted, showing in
one instance a saving of twenty-six per cent of gas burnt
in a period of eight months.

Patented through the Scientific American Patent Agency
by D. D. McMillan, Janunry 26, 1875. For further particu-
lars address E. H. McMillan, La Crosse, Wis.

- —eetre—
SCENES AT.THE CENTENNIAL.

The extent and variety of the Centennial show afford
many interesting and characteristic scenes to the observant
visitor. In the upper part of the engraving on our follow-
ing page is shown one of theentrances with the crowd con-
gregated thereat. The entrance to the Grand Plaza, from
Belmont and Elm avenues, is next shown, and a view of one
of the stations on the narrow gage railrond that runs all
round the grounds, affording much. economy of time and la-
bor, is also given.

The lower part of the picture is occupied by a view of a
number of the principal buildings erected by the different
States for the accommodation of their commissioners and
delegations, which we have described so recently that any
lengthy details of the structures which are represented in the
engraving will not be necessary. The view represented was
made from a point near the English government building,
looking in an easterly direction along what is known as
State avenue, on which most of these buildings are situated.
The New York building, shown on the left hand of our pie-
ture, is a showy and convenient structure, with ample piazza
room. The Governor's room, office, and the ladies' apart-
ments are handsomely furnished and hung with paintings.
Massachusetts has erected the building next in the line; it
is somewhat oldfashioned in style, but thoroughly commo-
dious in design and arrangement. The Connecticut build-
ing stands next; and though small, it is large enough for
| the purposes for which it is intended. New Hampshire has
n plain square structure fifty by fifty-five feet, situated cast
of Connecticut cottage ; beyond it are the headquartors of
Wisconsin and Illinois. Indiana comes next, with a build.
ing of striking appearance. A little further to the eastward
we come to one of the most substantial structures of the
Btate group, that of Ohle. It is bullt of dressed stone from
the quarries of that State.

| The engraving is selected from the pages of Harpers
| Weekly.
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! Window Ventlintion,

A writer in the London Sanitary Record gives the follow.
ing instructions for making a cheap window ventilator :
Take two pieces of board a quarter of an inch thick, one inch
wide, and as long as the lower bar of the window ; three
narrow pieces half an inch thick and one and s half inches
long, one end being cut with the bevel of the window stool

| Nuil these pisces across one of the long slats, one at each
ond and one In the middle, placing the short sido of ench
[ ploce even with the lower edgo of the slat.  Nail the other
alat on the opposite side of these short pioces, bringing the
upper edge of the slat even with the square ond of the short
pleces, Thin will make a compaound bar with half an Inch
betwoen the slnts, and one sla half an inch higher than the
other when the whole s tursed upon its edge.  Place the
wholo under the lower windew sash, with the highor slat
on the outslde, The alr can then pass under the outer
| fat, betweon the two slats, and enter the room over the op

[JuLy 1, 1876.

of the inside slat, having an upward motion which will
canse it to mingle rapidly with the warm nir of |.h;, room
and thus prevent any sonsible draft, By thus raising the
s space will be loft between the top of the lower

lower sash,
sash and the bottom of the upper sash, through which an-
other thin layer of air may enter the room at some distance
from the layer at the bottom of the window. The air must
also enter with an upward current, causing it to speedily
mix with the hot air in the upper portion of the room. This
arrangement is especially adapted to secure safe window
ventilation in bedrooms,
=) e et r— e
Look to your Ice Ponds,

There is & prevalent notion that ico purifies itsell by the
process of freezing., This is not
based on trustworthy scientific ob.
sorvation, and, indeed, Is not true,
In the recent annual report of the
State Board of Health of Massachu.
setts are given the details of an out.
break of intestinal disorder, clearly
attributable to the contamination of
impure ice. The malady broke ont
Inst summer in one of the principsl
hotels at Rye Beach, N. H., and,
while not attended with fatal of.
fects, extended to a large number
of people. After long and unavail-
ing search, the cause of the trouble
was found in the pond whence the
ice used in the hotel had, the winter
before,beon taken. The outlet where.
by the body of water emptied it
self had hecome obstructed, so that
the water wns rendered nearly stag-
nant. At the lower end where the
feeding brook entered. and over a
space 500 foot long by 150 wide, had
accumulated a homogencons mass
of putrescent matter, composed of
marsh mud and decomposing sawdust. This foul matter,
held in suspension in the water, was conveyed by currents
and winds to every part of the pond, and an analysis of the
melted iceshowed it to be heavily charged with such impu-
rities, Itis obvious, from this, that the same care given
to wells and other sources of drinking water should be giv.
en to the bodies of water from which the usual ice supply
is gathered.

A NOVEL CULTIVATOR.

Mr. James C. Stone, of Leavenworth, Kansas, has patent-
ed, through the Scientific American Patent Agency, May 2,
1876, a new cultivator, which pulverizes the soil and cuts up
woeods by means of a scries of circular saws. These are at.
tached and driven in the simple manner represented in our
engraving. On the drive wheel, A, are formed toothed gear
wheels, E, which mesh the teeth of small gear wheels, F,
attached to the saw shaft. The latter rotates i3 bearings on
arms, H, which ride upon the journals of the axle at the in-
ner ends of the hubs of the wheels, A, so as to keep the
wheels, F,in gear with the wheels, E, however much the
shaft may be raised. The saws are placed upon the shaft at :
a distance apart of three and a half inches, as may be de-

sired, or as the character of the land to be opemted upen
may roquire.  To the centor of the bail, attachod to the saw 2

shaft,in pivoted the end of ascrow, K, which passes up through El
# hand nut, L, swiveled 1o n bracket, attached 1o the frame,
s that, by turning the sald hand nut, the saws may be ad.
justed to entor the ground 1o any desired depth, or may Lo

rainod from the ground. The axle is suitably bent to sccom
modate the saws,

— -

Tur Belfast gingor ale, which has for the last fow summens
booome quite n popular boverage, may be made as follows

Powdored double refined sugar, 16 ozs, ; bicarbonste of soda,
4 om. s cltrie weld, 44 o, : concentrated essence of (lllll
14 0mn: camenco of cayenne 4 drachms: essenco of lemon, 40
drops.  The sods, acid, and sugar must be earefully dried
m|mrnlwly. al‘ ® tomperature not exceeding 120%: and
sugar bofore drying must be thoroughl ornted

the ossences, to which a small qlllnnﬁ‘u z‘w cion

ing may be added. This forms a powder, a ﬂm .

ful of which will make u tumblerful of the drink
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IMPROVED SAFETY BRIDGE FOR RAILROAD CARS,

The Invention herewith Hlustrated in a gang plank and
guard ralling, deslgned for connocting ear platforms, #o that
traln omployees and passengors can pass from car to oar
without danger while the same are in motion.  The gunrds
may be folded into s narrow compass o as 1o be out of the
way when the ears are uncoupled.

The gang plank, Fig. 1, Is hinged to an end picce which
is rigidly sooured to one platform, and is provided with fixed
upright posts suitably connected to the
platform railing. A pivotod guard rail
oxtends nlong each side of the plank to
movable upright posts, A, and s con-
structod In the form of laxy tongs, the
folding of which ia permitted through
the lower ends playing in slots in the
post, aw shown in Fig, 2, The movable
posts, A are strapped to the platform rail-
Ing, and are provided with guide rods,
B, to which the gang plank is connected
by swinging emnk arms, C, shown in
Fig. 9. Thesoarins havesliding sleoyes
at their point of connection to the rods,
B, w0 that the guands adjust thomselves
to the varying length of the platform
during the motion of the train. They
produce, when the gang plank is swung
up, during the coupling or uncoupling
of the cars, the simultaneous folding of
the guard rail, and also the opening out
of the same when the plank is lowered.
Tho ralling may be applied loosely to the
platform or hinged to the fixed posts of
the Intter, so as to be swung sidewise
The device is equally well adapted to the
gang planks of steamboats.

Patented through the Scientific Amer.
\can Patent Agency, May 16, 1876. For
further particulars address the inventor,
Captain L. F, Frazee, 194 Grand street
Jersey City, N. J.

Captain Frazee will be rememberad by many of our rea-
ders as the genial and popular captain of one of the steam-
boats that used to ply between New York and Long Branch.

et il

Dyelng with Artificial Allzarin,

Forster proposes to add a fatty acid to the color, in order
to produce upon cotton with artificinl alizarin a red resemb
ling Turkey red. He mordants with alumina, and dyes in
an alizarin bath containing soap, neutralized with sulphuric
acid. The mixture of alizarin and fatty acid, which sepa-
rates out in fine flakes, dyes the tissues readily, and gives
bright and solid colors—red, rose, and purple.

—_— .t r——
A NOVEL DEVICE FOR SEWING ON BUTTONS,

We illustrate herewith a vory ingenious little attachment
designed to render the sewing machine available for the
sewing on of any kind of button. The device is simple and
easily made and operated. In brief, it gives to the sewing
machine a new capability, and for this reason will doubtles '
meet a ready welcome

\

It is obvious that, in order to give a button the NACOSKAT s
movement under the needlo so that the Intter can puss back.
ward and forward from hole to hole, a different feed motion
from that usnally found in sowing machines is needed. And
moreover, such motion muast be adjustable sccording 1o llu'-
distance between the holes in the button. This seems to be
neatly accomplished in the present device

A, Fig. 1, is an arm sttached to the needle bar of the ma.-
chine and jointed to the bar, B, which is pivoted to the in.
clined standard shown. Cis the clamp for holding the work
and vibrates freely on the pivot, D, Fig. 2. B .
parts of the clamp is a bar, E, the pointed end of which pro-
trudes into the opening in which isa cam, F, secured in a

Seientific Amevican,

[JuLy 1, 1876.

ghaft which is attachied to the bar, B At each descont of the
neodle bar the eam, I, Is carried baokward, o that one or
the other of its roar projections strikes the angles of the
elamp plate, Fig. 2, and so turns its pointed forward end to
cithor hand. When the needlo bar rises tho arm, A, swingn
the bar, B, forward, and the eam is carried in the same di
rection, so that it aots alternately first on one alde and then
on tho othor of the angle plece, K. This obviounly vibrates

Between the !

the elamp and work nnder the neadle,  The plece, F, ean bo

N A T T

shown, 80 as to regulate the throw of the clamp according to
the distances between the holes of the buttons. The attach-
ment can be adapted for use on any sewing machine, and is
also suited for sewing on hooks and eyes, buckles, ete.

Patented through the Scientific Americin Patent Agency,
April 4, 1876. For further particulars address the inventor,
Mr. J. W. Fries, Salem, Forsyth county, N. C.

-l
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The Aquarium In New York Cirty.

New York city is at last to have an aquarium. The sub-
ject of providing this most valuable means of study has
been discussed repeatedly for the last ten years, and we, in
common with others, have frequently advocated the estab.
lishment of a finny menagerie in Central Park. There is a
probability of an aquarium being built in our great pleasure
ground sometime in future; but before that collection is
fairly begun, w= doubtless will see finished the work recent
ly started by private enterprise. The nearest approach to
a large aquarinm New York ever possessed was due to Mr.
P. T. Barnum, who exhibited a number of tanks containing
rare fish and o white whale (which some skeptics declared
was of india rubber)in hisold musenm, which stood where the
Herald building now is located. It is worthy of remark
that to Mr. W. C, Coup, Mr. Barnum's former executive of-
ficer, is due the incoption and undertaking of the present
enterprise,

Work is already well advanced on the building, which is
located on the plot of ground recently occupied by the Col.
osseum, at the corner of Broadway and 35th street. The
edifice, says the Ameorican Architect, will be one story in
hight, of brick, with large sash lights at the sides ; and one
immense skylight will form the roof. The tanks will be
placed at a distance of three feot from the side walls, giv-

‘| ing room for a passage, to accommodate pipes, and also to fa-

cilitate the passage of attendants. Light for the tanks will
come from above, the spectator looking through a plate
gloss front. The sides of the tank are to be composed of
slabs of slate, while rockwork will slant up at the rear.
There will be a storage reservoir of a hundred thousand gal-
lons, where a supply of salt water will be kept. This water
will be conyveyed from the river in barrels, and kept from
stagnation by aeration, for which purpose air pumps worked
by engines will be provided. The middle of the floor will
be occupied by large tanks, built partly above and partly
below the surface of the ground, These great tanks will be
reserved for the white whale, sharks, and other large figh,
Small tanks will be placed at convenient points; and when
in running order, the establishment will be able to accom-
modate all clesses of fresh and salt water fish.

Mr., Coup recently succeeded in capturing two white
whales alive, in arctic waters, and in transporting them
safely to a tank prepared for them in his building. Both,
however, committed suicide in their endeavors to break
through their narrow quarters, cutting themsolyes so severe.
! 1y, on projecting edges, that they bled to death,

i ———ttr—— -

Origin of Fiber In Puddled Iron.
i The grain or absence of fiber is generally produced by the
fusibility of the manganiferous or alkaline scorim, by the
ibof(n('n'u)f carburetted or phosphuaretted iron when heated,
| and by the high temperature at which the puddling is con-
{ducted; the fiber, on the other hand, results from the spar-
ing fusibility of partially peroxidized scorim, and from the

comparatively low temperature of the puddling.—AM. H. Le
Chatellior d

|

FRAZEE'S SAFETY BRIDGE FOR RAILROAD CARS.
shifted along the plate and adjusted by the clamp screw |

Historieal Setontific Relles,

A romarkably interesting exhibition of scientific apparatus
I8 now opon \n'h'ulllh Kensington, London, The enterprise
was organizoed under government nusplees, and Ix Interna
tlonal.,  The colleotion ineludes not only apparntus for sol
ontifie rosoarch and for the tenching of science, hut also any

objects fn any way connected with these, The end of the
display In instraetion and not advertisoment, so that there is
no competition and nothing in the shape of nwards, Papers
will, however, bo read, descriptive of
the articles oxhibited.

The most interesting part of the col
lootion is that which includes modes
and apparatus which are historical. Pro
hinbly no such gathering of the results
of the initial conceptions of some of
the greatest discoveries and inventions
n the world has ever before taken place,
\Among these are Bramah's original hy-.
draulic press, the Comet, Puffing Bil.
ly, and Rocket engines; Newcomen's
original model of his engine, a large
collection of Watt’s models, an unfin.
ished steam cylinder made by Papin
(1699), Sterling’s model of his air en.
gine, a link motion made by W, Howe
in 1842, Symington’s engine made for
Dr. Miller in 1788(the first engine used
for steam navigation), the original mo-
del of the Eddystone lighthouse, and
a bar Iatheof Watt's. Still more in.
teresting are the original apparatus
with which Faraday obtained the mag.
neto-electric spark ; the original air
pump and Magdeburg hemispheres of
Otto Von Guericke, portions of the
traces by which the horses were at-
tached to one of the hemispheres being
still left ; also a stereoscope made by its
inventor, Sir David Brewster, a *“ thun
der house " made by Priestley, Galileo's telescope and several
other of his instruments, Sir Francis Drake’s astrolabe, the
apparatus used by Joule in ascertaining the mechanical equi.
valent of heat, Black’s pneumatic trough, a quadrant belong-
ing to Tycho Brahe, a telescope by Huyghens, Babbage's cal-
culating machine, Whitworth’s original gages, the original
Wheatstone bridges, and Armstrong’s hydro-electric machine.
There are hundreds of other exhibits, all connected with
some great scientific achievement

-

New Sulphate of Potassa.

The composition of this salt is: Sulphuric acid (80,)
44°9; potassa (KO0), 506 ; water (HO), 4°6. The formula
SO;KO0 + $HO would require: Sulphuric acid, 43'7; potassa,
51°3; water, 5:0.—N. J. Ogier.

T

ALMOND'S IMPROVED DRILL CHUCK,

We illustrate herewith a new and simple drill chuck, so

constructed that the juws have a large amount of bearing
surface,and hence will
keep true for a long

Fl. il period, that no dirt

j- can enter the working
parts, and that there
is a direct connection
between the jaws and
the machine spindle,
s0 that the parts be-
come, it is claimed, as
one piece,

The body of the
chuck, A, Fig. 1, is
turned of 1§-inch steel
and is pierced with
three guideways to
receive the jaws, B.
These are made of
Stub's best wire,
hardened at the grip-
ping ends, and with
the temper drawn toa
blue at the part where
the screw thread is
cat. The thread en-
gages with a corres-
ponding thread in the
embracing nut, ¢
made and applied in
halves as shown in
Fig. 2. Asthecurves
are alike, the jawsare
prevented from turn-
ing on their own axes,
although they are free
to move endwise and towards the center, when the nut is re.
volved. The nut is hardened to n temper corresponding to
the threaded part of the jows. Thelatter have aslight twist,
8o that the tendency of the drjll in the work acts to tighten
their edges on the tool rather than to loosen them. The de-
vice, asa whole, is durable, compact,and cheap ; and since all
its parts are cylindrical and produced in the lathe, they may
be easily duplicated.

Patented by Mr, T.R. Almond, February 8, 1876. For fur-
ther particulars address the agent, J. M. Montgomery, 105
Fulton sireot, New York city. See advertisement in anoth-

or column,
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o NEST-BUILDING FISHES,
mﬂm form one of the most remarkable of all
spocios of fishes, owing to their capability of living for s
long time out of water, & power which has formed in them
somo curions habits. The anabas scandens, or climbing
porch, of India, has beon known to live for six days out of

its appropriate element; and some will sometimes quit the
‘water and wander over the land, s far from any stroam or
pond that they wero formerly supposed to have dropped
from the olouds, The German naturalist Daldorff states

that he onco saw one of this species which had climbed o
- ) tof five feot; but this s stated by other ob-

Scientific Jmerican,

7

retired, and bogan to wash his face. I had expectod, of
course, that the polson of the scorpion would have killed
the mouse, but he didn't seom a bit the worse for it.  When
I examined him the next morning, he was quite lively and
woll; and had nearly eaten up the whole of the scorplon for
his breakfast. Of courso I rowarded the mouse for his
plucky conduct by giving him wome milk, and by letting
him go in » place where it was not likely the eat would
find him.

“Scorplons are Inhabltants of hot climates; they live
among stones, logs of wood, ote,, in such places, in fact, oy
those Inhubited In England by wood lice and centipedes, ete,

roo ton

“ervors to bo an impossibility,  This power is due to the po-
ullar stracture of the pharyngenl
bonos, which, in a eavity In the base
of the skull, are dilated into volumi-
nous famine, forming colls in which
a supply of water may be carried for

the purpose of keeping the gills
moint,

But the gourami’s instinct is more
poculiar than that of any other mem.-
hor of the tribe. By their united la-
hors, the male and female construct
n weoll bullt nest, in which the ova
are deposited, and which protects the
young fry from the thousand enemies
by whom infantile fish are pursued
and tormented.

The body of the gourami is of a
brownish color, varied with some
golden tints on its sides ; the belly is
of a silvery brown. The conforma-
tion of the fish is high from its belly
to back, and the body is narrow; the
head is short, the mouth small and
protractile. The scales are large and
round. The fish is properly herbi-
vorous, but will eat insects and earth
worms; and it is so voracious that,
says M. Dabry de Thiersant, the cre:
oles of the Muuritius call it the hog of the river.

The gourami, like most other anabatida, is found through-
out the East Indies, and is a valuable food fish of delicious
flavor, resembling that of the European carp.

Many attempts have been made by the French to acclima-
tize it on this continent, especially in Cayenne ; but little
success has been met with. In Algiers, other attempts have
been made, and greater encouragement followed. At the
Cape of Good Hope and in Australia, the experiments were
entirely successful.

Our engraving of the gourami and its nest is selected from
the pages of La Nature.

THE SCORPIONS OF EGYPT,

That indefatigable naturalist, Mr, Frank Buckland, has
recently published the following account of a fight between
# mouse and a scorpion, the illustration (representing the
thick of the combat) having been drawn on the spot by a
spectator:

“In February, 1868, I received a box by post containing
two live scorpions, kindlly presented to me by my friend,
the late lamented J. Keast Lord, who had eaught them un-
der a stone at Heliopolis, in Egypt. Wishing to test the
power of the scorpion’s sting, I got a glass
globe and turned in one of the scorpions, A
mouse having bLeen caught in the trap, 1
thought I might just as well let the scorpion
try his powers upon it as the cat. I there-

fore shook the mouse into the glass with the
scorpion, The scorpion, an average-sized one,
immediately resisted the affront; and the
mouse, who had never evidently seen a scor-
pion before, did not know whether he was
his friend or his enemy. Not liking the con.
tinued jumpings of the mouse, the scorpion
twisted and began brandishing about his
sting. The mouse shortly crossed his path, 3
The scorpion instantly lunged his sting into
him. 7This challenge woke up the mouse,

who began to jump up and down like a jack

in the box. When he became quiet, the scor.
pion again attacked the enemy, with his
claws extended like the pictures of the scor.
pion in the zodiac. He made another shot at
the mouse, but missed him. I then called
“Time! to give both combatants a rest,
When the mouse had got his wind, I stirred -
up the scorpion once more, and, as ‘ the fan-

ey’ say, ‘he came up smiling,’ The mouse A
during the interval had evidently made up
his mind that he would have to fight, and not
strike his colors to a scorpion as he would
to n ocat. When, therefore, the scorpion came within
roge, the mouse gave a squeak and bit him on the
huek ; the scorpion at the same moment planted his sting
well botween the mouse’s ears on the top of his head (see
ongraving), ‘The scorpion then tried to retreat, but could
not, for one claw had got entangled in the fur of the mouse,
The mouse and scorpion then closed, and rolled over each
othor like two eats fighting, the scorpion continually stab.
bing the mouse with his sting, his tail going with the veloci.
ty of u needlo in a sewing machine. ‘When the scorpion got
tired, the mouse got hold of his tail with his teoth and gave
it & sharp nip. The mouse seized the opportunity, and im-

Naphtha, Benzine, and Gasoline,

The distinetion between the three abovenamed articles,
which exists only in degree of their specific gravity, isclear-
Iy set forth in The Grocer as follows :

S Among the chief products of petrolenm, which enter
largely into every-day trade, and about which very little Is
known even by those who handle them, are naphtha, | enzine,
and gasoline, all of which are the first results of the distil.
lution of petroleum. The applieation of the three namos in
oftentimes confused, though there Is & practical difference
botween the products, which may be easily determined by
the gimple use of an hydrometer, The first result of petro-

They are said to attain the length of twelve inches in Bata.

e —-g -

THE GOURAMI (OSPHRONEMUS OLFAX).

via ; and along the Giold Coast, T have heard (but hardly be-
lieve it) they are found as big as a good sized lobster ; the ge-
neral size is about three inches long. It not unfrequently
happens that scorpions are bronght to England in timber
ships, ete.. and 1 have received more than one scorpion thus
brought over,”
— ——eetr— -
Lily Culture.

Much non-success in the cultivation of lilies arises from
working in too much fresh manure, which has come in con-
tact with the bulbs and caused them to decay. If the fol-
lowing treatment is given them, but little fear of failure
need be apprehended : In the fall, after the stems are ri-
pened off 'or killed down with frost, 1ift all the bulbs; and if
the soil is of a lonmy nature, procure some fresh muck (the
most preferable being that in which the native lily luxu.
rintes) and shake all roots or weeds, etc., out of it ; then put
a good covering of it on the bed, also a good manuring of
well decayed manure, and trench the bed about 18 inches
deep, keeping the manure well to the bottom of the trench,
s0 that most of it shall be below the base of the bulbs, in-
corporating at the same time the peat or muck well with the

soil. After the trenching is done, level the bed on the sur-

FIGHT BETWEEN A SCORPION AND A MOUSE,

faco, and plant the bulbs in rows, abont one foot apart for
small bulbs, lnrger ones further, and about the samoe dis.
tance in the rows, putting them into the ground from six to
oight inches deop,  Bofore severe frosts set in, cover with n
good protection of rough horse manure orany such matorinl,
which will help to koep them from *getting too much frost.
In the spring, bofore the bulbs start, remove the covering
and they will come up strong and vigorous, When planting
the bulbs, surround each ono with a good handful of river
gand, —Cultivator and Country Gentleman.

et —

To remove groease stains from silk hats, use first turpen.

medintely bit off two of the scorpion’s side legs. Ha then

tine and then aleohol.

S e S

loum distillation shows a gravity of 90°, and the di*tillation
from that down to 80° gives what
15 known as, gasoline, which Is used
almost exclusively in patent gas ma
chines for the manufacture of burning
gas, a very fine light being obtalned
from its use, It ix also employed as o
carbonizer of cosl gas, and, when pro.
perly applied at the meter, and with
improved burners, it adds gresatly to
the richness of the flame. The gay
compnnies nse gasoline ss an admix-
ture for their product, in which case it
becomes an adulterant, because of the
imperfect means employed in its nse,

The distillation from about 74° down
to 68° isx termed benzine, which is
Inrgely used by painters as a substi
tute for spirits of turpentine; the lat-
ter, being more oily, produces a much
heavier paint, giving a better finish
and being much more durable, but
benzine is a quick dryer, and, being
cheap, is especially adapted to rapid
and low-priced work. The scouring
establishments also use very large
quantities of this product, and it is
deodorized and sold in small bottles,
under various names, for removing
grease from clothing and similar purposes. When first ta-
ken from the still it is highly odorous, and that disagree-
able feature is only removed by means of re-distillatior and
treatment with sulphuric acid. The goods that are bottled
and retailed in that way frequently have some fragrant per-
fume added to counteract the pungent odor, which cannot be
entirely removed from the benzine by any manner of treat-
ment. Benzine is sometimes used for burning, but is ex-
ceedingly dangerous, and should never be employed for that
purpose.

The heavier gravity product of the still, ranging from 62°
to 65°, is termed naphtha, and is the lowest distillation un-
mixed with oil, which distils over at about 62°. Naphtha
is used in the manufacture of varnish, oil cloths, and patent
leathers. It is also largely employed in connection with in.
dia rubber, of which it is the only perfect solvent, being
vastly superior to spirits of turpentine. We have shown in
this brief space the proper gravity of these different pro.
ducts, and persons who have occasion to use any of them can
easily protect themselves against impositions by applying
the hydrometer test to which we have already alluded.

The finer burning oils are made from distillation ranging
from 51° down to 43°. Most of the high test oils show a
gravity of about 47° to 45°, bat this is too
heavy for a very fine free-burning oil, and
the finest product made has a gravity test
of 50° and a fire test of 150° Fah. This
gives a perfect light, and may be used with
absolute safety, The low priced kerosene
oils, tes ing down as low as 116° Fah., and
under, and of 46° to 45°, are being super.
seded by the better grades; and the good
results are shown in the very rare reports
of injury to life or limb from the use of an
article which, because of its impurity and
danger was, a fow years ago, very general.
Iy condemned."

Cleaning Silk,

The following mode of cleaning silk
garments hns boen successfully tested, The
garment must first be ripped and dusted.
Have n large flat board; over it spread an
old sheet,  Take half a cup ox gall, half a
cup ammonia, and half a pint tepid soft
wiater. Sponge the silk with this on both
sides, especially the solled spots. Having
finished sponging, roll it on a round stick
like a broom handle, being eareful not to
have any wrinkles. Silk thus washed, and
thoroughly dried, noeds no ironing and has
o luster liko new silk. Not only silk bat
morino, bardge, or any woolen goods, may be thus treated
with tho best results
et 4 @ PGP

For the benefit of people who, ke n large proportion of
the inhabitants of this eity, reside in localitios where disa-
greeable odors from slanghterhouses, oil works, or bone
bolling establishments are prevalent, we heve tried various
fumigating compounds,such as pastilles, ete., in order to de-
termine which best overcomes such stenches. We find none
so efficacions as simplo burnt coffee.  Grind the roasted ber-
ries moderately fine, moisten the powder slightly, and throw
1 oz or 50 on a pan of hot conls, The odor scems to remain
in a room even when the windows are opened

I
|
b
H
[




"l b
_’."".'Z'.':.
n ¥
o 2 T e—
L
1 ;ﬁawm many years accepted as an indisputable

@%mmmmwmpr in roality

" makes  sorles of shallow eavities, the tops betwoen tho cav-

STt bearing. The finer the scraper, the
m%\m of cavities, and therefors the greater
SEONSRC N ng spots : so that a finely fitted pair of
s the number of bearing spots ; so tad

e Wk "“‘ the of closely dot
sutiite’ At surfaces combined with adjacent scraper
bﬂ(h; 5 ?W' l:,'h‘. had no bearing. The depth of a majority of
these marks is undoubtedly very slight , bat any one who has

" for length of time is aware that,
used a surface plate for any
while after a timo most of the scraper mark s become effaced,
yet many of them remaln, demonstrating that some of them
were than others: and this is sure to be case, no
matter how carefally the scraping be performed, because
the scraper is not at all times equally sharp, and hence cuts
deeper at some timos than at others. : The difference may, it
is true, be vory slight, bat still it exists, and is a detriment
1o the amount of its extent. Scraped sarface plates may be
made 5o nearly trao that a plate, say 12x8 inches, will lift 2
It per inch on a small surface applied to a large ooe, or the
two plates of the size mentioned will have between them »
vacaum of about 4 1b. per inch of area when one completely
covers the area of the other, and of about 1} Ibs. per inch
when oae surface only covers one half of the other: while,
when one surface covers one third of the other, the vacuum
will be increased to about 13 1bs. per square inch of the sur-
face in contact. It must, however, be a well scraped sur-
face to give resalts of such a standard of excellence.

In the early days of the mechanic's art, surface plates were
finished by grinding them together with fine emery; this,
however, was found objectionable, in that the softer parts
of the iron would grind away more quickly; and as no
mathod of overcoming this defect was discovered, the prac-
tice of seraping was introduced, and it has held its own to
this day as the most perfect method of obtaining a trae sur-
face, notwithstanding that it produces simply an area of
fine hills and hollows. These hills and hollows may be
sensibly leveled by well rubbing the plates together, it is
true ; but cast iron, of which it is found most desirable to
make sarface plates, wears under such conditions, so that n
very hard skin is formed upon the contacting high spots,
and they finally get very bright and so hard that it is im-
practicabile to wear away the high places. 1f a plate of cast
jron, after having been finished, is well rabbed upon a
wrought iron or brass true surface, the high spots upon the
cast iron will abrade much more rapidly, but still not suf-
ficently to render it practicable to abrade the surface so as
to efface the scraper marks, and still keap the surface
plates practically true.

Surface plates of wronght iron may be scraped true, and
then rabbed together antil the seraper marks are very near-
1y all effaced ; but sach plates are very subject to wear, and
consequently soon get out of true. Scraped surface plates
of cast jron have therefore, hitherto, been the only ones
made. Some three weeks ago, howevear, & mechanical cor-
respondent of the SCIENTIFIC AMERICAN wrote to the edi-
tors a letter enquiring what were the specific objections to
getting up surface plates with files and emery paper; and
the enquiry was handed to me to answer in the columns of
*“ Answers to Correspondents.” The first impulse was to
reply that trae work conld not be produced by the use of
files and emery cloth or paper. Upon farther consideration,
however, the conclusion was reached that it was practicable
to make, with such tools, surface plates superior to those
produced by the scraping process. Having then in my
possession & new surface plate made at the Freeland tool
works, which plate was one of a pair exhibited st the Amer-
ican Institute Fair in 1873, and having also the mate to the
above, which had been in use for some time, and was deep
Iy scratched all over and indentad in several places by care-
less use, 1 took the latter and smooth-filed it all over
until the indentations and scratches were effaced, and then
commenced the truing, using the new plate to test with.

When the marks showed that the plate under operation bore
about equally all over, a superfine smooth file was used un.
til the previous file marks were obliterated, and the test
marks again showed about evenly in all parts of the plate.

Here it may bo well to observe that it is not to be supposed
that the flat surfaces of thess files were used indiscriminate.

ly upon the surface under operation. Each file was chalked

before belng applied 10 the work, and then a fow light
stroke of the file were made ; after which the teeth of the file
were closely examined for the dark spots, which spots indi.
cated which teeth stood the highest. Then only such parts
of the file wero used as showed the teeth in the middle of
the width of the file to be cutting, and which were catting
withoat any action of the toeth beyond them after passing

&0 arem of teeth which wors not catting. By this means |

could s place the file that the cutting teeth had contact

with the part of the surface roquiring to be filed, and yet
be asnared that no other partof the file was doing execution.

A: H‘Iuch ":nhnt file,of the finest cut, was the nextone nsed

A dead smooth not being at hand. The advantage o e

Stubs’ dead smoo'h would hiave consisted in u.:g s:.,;..:!":;,,';

other doad smootl; files are made harder than the superfine

dead smooths of Grobet, which Iatter, applied upon =
cast iron surface, soon lose thelr grip, boeause they are not

made sufficiently hard for such duty. 3

the truest cut files I have evor handled, and suited my pur.

pose admirably. After having, with the Grobe ﬁi-,- of.
faced all the marks mats hy the superfine smooth fi ;

Thr" Are, huu aver,

le, and

Seientific American.

fitted the plates until the marks showed evenly all over.
No. 1 French emory paper was applied, first lengthwise and
then crosswise of the plate. The paper was wrapped, in
not more than two folds, around the filo, which was done to
preserve the edges of the plate from becoming vounded from
the action of the emery paper, Care was also taken not to
rub the emery paper too much upon the edges of the plate,
for fear of rounding them ; because rounding these edges
would have rendored it impracticable to have finished them
without seratching the surfaces, for the following reasons:
No matter how much care is oxercisod, two plates having
vory smooth surfaces cannot bo put together by placing one
on .top of the other, and then worked without seratehing
their surfaces ; because the very dust in the air will be suf-
ficlent, upon such fine faces, to deeply score them. The pro-
per way is to clean the face under operation with an old
linen rag, and the test plate with a piece of rag about two
inches square that has had two drops of oil put on it. After
cleaning them, the palm of the hand should be passed all
over the test plate, and then it must be wiped with a pilece
of clean rag and again applied to the test plate, this process
being repeated several times, so that the amount of ofl upon
the test plate shall be barely sufficient to tarnish it. Then
we pass the hand over the plate under operation to remove
any particles of dust, and apply the test plate, putting it on
one corner of the other, balancing it until its surface is lev.
el with the other (the two faces contacting over about an
inch of area); and then, while pressing the faces together,
we slide the top plate horizontally over the lower one.
Then, if the edges of both plates are true and sharp, they
will remove from the surfaces of both plates those parti-
cles of dust which would slide under & rounded edge, and
get between the surfaces and seratch them. Our next oper-
ation is to move the test plate upon the lower one, back-
wards and forwards as well as sideways, until the marking
spots which were at first dark have become bright through
abrasion. The emery-papering process is to be continued
until the file marks are effaced all over the plate ; while at
the same time the test surface plate marks are distributed
evenly all over, that is to say, in spots of about equal area
and at equal distances apart.
The next procedure is to find & means to apply the emery,
cloth to the high spots, where the test plate marks showed
withont touching the unmarked spaces between them, which
is to be accomplished by wrapping small pieces of No. 1 French
omery paper around a small piece of round wood, of about
4 inch in diameter, the sharp corner being chamfered off for
n distance of about § inch. The emery paper should not
make more than two complete circles of covering around
the wood, and should be brought to bear upon the plate at
the chamfered edge of the wood. To prevent the emery pa-
per from catting in lines, it is moved in circles, say § inch
diameter, and pressed firmly upon the plate upon the bright
marking spots. By this motion, I find the emery paper is
less liable to cut out the softer parts of the grain of the
iron; while at the same time, another advantage is gained
in the fact that, the surface of emery paper in contact with
the plate being less than $ square inch, it cuts very freely at
first, but becomes glazed very rapidly. and polished after the
first few strokes, an action which renders necessary a fre-
quent moving of the paper upon the wood but isin every
way desirable. After the whole of the marks left by the
test have been operated upon in this manner, care being
taken to operate more freely on those spots where the test
marks were the heaviest, the process is continued with No.
1 French emery paper, and subsequently with numbers 00,
000,and 0000, commencing by using the 0 grade upon a file
and rubbing it lengthwise and crosswise of the plate, and
finishing by the piece of wood and circular motion, Grade
00 is first applied in very short strokes of the file, taking
care that the paper near the end of the file only is used, so
that it can be brought to bear upon the required spots only,
the finishing being performed as before. During the use of
the 000 and 0000 emery paper, the test plate is not supplied
with any lubricant whatever, but is kept bright and elean
and rabbed until the marking upon the plate under opera.
tion has a shining area only; until at last it becomes im:
possible to detect that the test plate bore any harder on one
place than another, the vacuum between the two being but
little greater than that obtained between two finely soraped
surfaces. A fine film of oil is then to be placed upon the
test plate, which is then freely applied in order to give it a
better bearing if posaible, This objoct was, in the first case,
only partially suceessful, however, since it was too tedions,
After some little conslderation I determined to pass n plece
of fine oilstone over the surface; and selecting a ploce with
an unusaally fine grain, I filed Its surface fiat and boeveled
off one edge to a brond bevel ; then taking a separate pioce
of cast iron, I wore the bevel and the face of the ollstone
true, and applied first the flat face of the ollstone to my sur-
face plate.  Bat [ found that it had no effect whatever, al.
though applied with considerable pressure. The beveled
edge of the stone was then applied, and it had the effeet of
slightly dulling the polished surface, Upon again applying
the test plate, 1 found the vacoum was inereased ; but the
surface did not work quite so evenly, and 0000 emery paper
moved in eirclos was sgain brought into requisition, with
the result that the vacuym beeame so groat that It was only
with great difficulty that the upper plate could be moved
horizontally upon the lower one, that is, providing that thoy
were put togother as before deseribed.  If, howover, they
were put together without being pressed one to the olhrr.,
the film of air between them would eause the upper one to
glide about like & plece of ice placed upon smooth ice.

It now became & problom as 1o how to finally finish the
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aver, there being apparently no high or low spots ; and yet
the color of the metal appeared slightly varied in places,
notwithstanding that the surface was bright and smooth to 8
high degree. Continuous rubbing of the plates together way
at first tried, but without apparent effect, since the bearing
soomed equal sll over. The plates were then put together,
allowing a film of air to be between them, and one plate to,
as it were, flont upon the other; the top one was then
touched sufficiently to set it in motion, in all directions; and
if any one part of the plate was found to nct as a conter of
motion more frequently than the others, out of a test of
about twenty motions, that part was very lightly touched
with worn emery paper of the 0000 grade.

The result thus obtained is as follows : The plates in
question are 12 by 8§ inches ; and placed one fairly over the
other, it takes 200 Ibs, to pull them apart vertically and
about 150 1bs. to move one horizontally upon the other, A
small piece of cast iron surfaced on an area of 7 inches will
maintain on either of the plates a vacuum of 5 Ibs, per inch
of area,

These plates are now in the Machinery Hall of the Cen,
tonnial, and may be seen in the space ocoupied by the Pas
nam Machine Compnny.

For the benefit of those who may desire to make a surface
plate, it may be as well to here describe the method by which
it may be obtained.  First, then, the plates should be pro.
vided on the back with three resting points, two being at
one end (one near each corner of the plate) and the other
being at the opposite end and in the middle of the width of
the plate. By this arrangement, the plate will lie on the
boneh resting at all times on three points, without rocking,
even though the surface of the bench be uneven : which plan
will protect the plate from the deflection due to its own
weight. Between these resting points, there should be ribs
to support the plate and to prevent still further deflection,
In the Whitworth plates, these ribs ran straight from each
resting point to the others, thus forming a triangle, and cross
ribs are also introduced. The plates, three in number,
which we will designate as Nos. 1, 2, and 3, should be
planed first on the three resting feet, and then on the edges
and lastly on the faces. Nos. 1 and 2 are first fitted together
and then No. 2 is fitted to No. 3. Now it is obvious that, in
fitting No. 1 to No. 2, we have had nothing to guide us as o
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making either surface true. One plate may bear upon two
diagonal corners only, while the other may bear upon all
four corners or all round the edges. In this case, we know
that the one bearing upon two corners only is atwist, but
the other may be hollow, or both may be hollow. Still we
have no alternative but to fit them together. We may, it is
true, test both surfaces with a straight edge, which must be
used as follows: It should be wiped quite clean and placed
upon the surface plate in various positions, as lengthwise,
crosswise, and across the cornors of the plate; and while in
each position, we must take hold of one end, and, without
placing any vertical pressure upon it, move it laterally back
and forth a little, say about two inches, to see,whers it takes
a fulcrum on the surface of the plate. If the center of its
movement is at the center of the surface pa.a,.,u."‘ the sar-
face of the plate is rounded, or highest in the middle. If it
moves on the plate, first most at one end and then most
at the other, the surface is hollow; while If it moves
with an irregular and shufling movement, it denotes
that the surface is as truo as the straight edge will test.
Plates 1 and 2 having been fitted togother, we take No. 2and
fit it to No. 8, not operating upon No. 2 nt all. We next wke
No. 3, and try itto No. 1. Nowif 8and 1, when tried to-
gother, show each other to be rounded, it is proof that No. 1
is rounding to half tho amount of difference between it and
No. #, as shown in our engraving, from which it will be ob.
served that the two nearest together faces of Nos. 1 and 2
may fit togother, one being rounded snd the other hollow.
No. 2 may be taken as » gage whereby to fit No. 8, their sar-
faces being made to fit perfectly. But if we take No. 3, and
apply it to No. 1, they will disagree to twice the amount
that No. 1 varies from o true, flat surface. Wo
Nos. 1 and 8 togothor, taking, as noarly as we can i
equal amount off each of them; and then taking
recommence and fit No, 2 to No. 1, No. 8 to No.
Iy No. I:‘lo No. 1, taking half the amount of differ i
tween them, off each; and we then repeat the whole opera-

Hon until all threo plates applied hdhuhhﬂd‘:’ltﬁ -

other perfoctly,

-
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HEreaTED applications to copper or hmqg -

surface. The marking appeared as a continuous glaze all

washes of dilute acetic acld and exposure to
monla will give a very antique.-looking ‘!ﬂ




' Convention at Philadelphia,

vontion of the Ameriean Society of
w in session in the Judges' Hall st the
¢ opened on the 18th of June, Mr, G,
Cork, vnnldlng. Among the papers
ne by Mr, T, G. Ellis, of Hartford, on the

¢ of Mﬂﬂn‘ in which he reviewed
% selonce over the past century.  All the facts
ﬂlll have been fully noted by us in the

o lnnlulon to ooonomy in bridge bullding, My,
‘architect of the Main Exhibition Building, read a pa-
the character of the engineoring work, thorein giving
, w for the adoption of the plan selocted, The pecu-
g mhﬂlﬂlthuhthothmoworkoln o
ble. “The long iron supports carry the dead weight, and the
trusses resist tho side pressure. A good tost of its stability
~wis made in Fobruary last, when o wind having a pressuro
~ of 18 1bs, por square foot caused no percoptible vibration,
The amount of iron used was 8,840,000 1bs. The fron, flat,
~ angle, and round, moasuros 141 miles in longth and if mado
- Into n cubie block, it would measure 25 foet 104 inches on
‘each edge. There is 1 square foot of glass for each 4 square
- foot of surface covered.  Mr. Pettit also deseribed the gener-
~al plan of installation of exhibits; and Mr. Schwartamany,
{ of Memorinl Hall, explained his construction of
Mdlﬂoo. Complete abstracts of all papers read will ap-
.win the SCIENTIFIO AMERICAN SUPFLEMENT.

Seientific dmerican,

9

————

boon many attempts to utilize the high temporature of the
sun's converged rays.  Huge mirrors have boen built to melt
rofractory substances. Kricsson has devised n solar engine,
and probably the lutest Invention of the kind is M. Mou-
chot's solar boilor, whero the steam generator I8 placed in
the focus of u coneave rofloctor.—Eps.
e —
Tuw Seientific Farmer soys that the best way to prevent
overheating of compost is to pack the surfaco down solidly,
by simply treading npon the heap with the feet (after pul-
verlzation), or, still better, to spread a little earth over the
phle, taking eare to pack it somewhat. Either method tends
to exclude air, and thus provents too rapid oxidation.

NEW BOOKS AND PUBLICATIONS,

Bresests o PUysioan MANIrULATION. By Edward C. Plekering,
Thayer Profossor of Physics In the Massachusetts Institute of
Technology. Part 1L Price $& New York clty: Hurd and
Houghton, 13 Astor Plaoe. G

Professor B, O, Plokering's first volume was recelved with general favor.

He has naw larvely extended tho scope of the work, and has Introduced

alijecta not usunlly Idered to bolong to the d In of pure phystes, The

new volame contalns an admiralile chapter on mechanieal engineoring, in-
oluding dotalls of bollers, stoain pipes, aod Indleator diagrama, as well as
artielos on speed and friction of shafting, belta, and pulloys, The friction
brako and tr Issdan dy tor are fully explainod : and some valua-

Dl methods of testing specds of piston rods, shafts, anad fy whoels, which

are, we belleve, ontirely new, are described and (llustrated. The appara.

tus employed In the growing sclonce of meteorology cccuples one of the
most Interosfing chapters in the book; and the section headed ** Practical

Astronomy '’ contatns a clear deseription of the fnatruments in common

use for nautioal and atellar observation. Tables af squares, cubes, powers,

logarithma, tangents, and sloes, and of the properties of metals, Hquids,

Ranon, and yapors, are addod In appendices,with full explanations, The de-

lcﬂmlnn of & good physieal lnboratory and o 1st of teal experiments for

1 ' use completo the work, The laboratory deseribed (s that under

o Correspondence.

) The Locust Pest,
1o the Editor of the Scientific American :
The facts mentioned by your correspondent J. F. Dun-
woody, of Louisiann, Mo, ,are interesting, and, for one, I am
always glad to got such exceptional facts; but they do not
Invalidate the othor facts recorded by me in the article on
locust prospects from which you condensed in a recent num-
ber, That locust oggs are destroyed by excessive moisturo,
and especinlly by alternately soasking and drying, I have
abundantly proved by experiment; and I do not doubt the
correctness of tho observations of the Minnesota Commis-
sion. My conclusions as to locust injuries in 1876 are also
most thoroughly substantinted by the experience of the past
two months, which, considering the contrary opinions very
generally entertnined and promulgated last winter, is very
strong proof of the correctness of the statements upon which
my opinions were based. It is not improbable that eggs in
# tenncious slough bottom, continuously covered with water
for months, would suffer less than those alternately soaked
and dried in a porous soil, on the same principle that vege-
tation under like conditions would rot sooner in the latter
case ; and if Mr. Dunwoody were to state the circumstances
uttending the fact he mentions with more explicitness, so
that we could know the nature of the slough bottom, and
feel confident that the locusts observed subsequently to
its drying up actually hatched there from eggs laid before
it was overflowed, we should without doubt find that his'ob-
servation admits of an explanation in harmony with the
opinions which he thinks it invalidates,

As to freezing, the eggs, as I have shown in my own writ-
ings, will withstand with impunity almost any amount of
it, and the young locusts may also be frozen in solid ice and
yetlive; but the fact nevertheless remains, and is supported
by such extensive experience as not to be gainsaid, that,
when the young of the Rocky Mountain species prematurely
hatch in fall or during mild winter weather, they are subse-
quently destroyed by continued severe freezing, or by con-
tinued freezing and thawing.

St. Louis, Mo.

C. V. RiLey.

Remarkable Example of Spontancous Combustion.
To the Editor of the Scientific Ameyican ;

A singular instance of spontaneous ignition took place in
my house some time ago. On entering the house about noon,
I detected the smell of something burning. An immedi-
ate search was made, and upon entering the parlor I noticed
smoke rising from a center table that was placed near a
south window. I stepped up to the table and noticed some
pieces of cotton goods on fire, which I smothered out with
my hand. Alongside of the goods that were on fire lay a
stereoscopic instrument that was exposed to the direct rays
of the hot noonday sun. It so huppencd that such was the
position of the two lenses that they caused o burning focus
on the goods and set it on fire. Had we been absent till an
hour later,the fire would have extended itself, to the destrue-
tion of the house and all that was in it,

Round Mount, Texas. G. P, HACHENBERG, M. I'.

[Accidental fires produced by lenses have frequently come
to our notice. The glass globes filled with water and used
1o contain gold fish will converge the sun’s rays to a focus
of sufficiont intensity to ignite light materials, and have
thus started incipient conflagrations. The heavy glass bulls-
eyes sometimes used for dead lights in ships have also pro.
duced similar effects; and we once called attention to s re-
markable case where a bulb of glass, formed in a large sheet
and due to a defect in the

~—

usod as & window panein a store,
manufacture, proved the means of setting fire to objects
displayed inside. Druggists’ show globes of colored water
also form powerful lenses, and we once knew of an enter-
prising apothecary who employed them as a cheap source of
hoat for his distilling appsratus. Of course there have

the ehinrge of tho writer, In which about 100 stadents are In-lructcd overy

year, We cordlally commond the work to all hers of sl

ax ono which they should study themselves and place In the hands of thelr

puplls,

HANDBOOK OF Brectiuosl, DIAGRAMS AND CONNECTIONS. By
Charles H. Davis and Frank B. Rae. Price $1.50. New York
city : The Graphic Company, Park place.

The suthors of this work are employees of the Weatern Unlon Telegraph
Company in this elty ; and by thelr Jolnt Inbor, they have produced a book of
tho highost value to the telegraph profession. It contalns engravings of all
tho Intr (slngle, d 4 0to,), reluys, batteries, ete., In ordinary
unt, with well written and dotallod doseriptions.  The historleal portions of
the hook are especlally commendable for thelr accuracy, and for thelr fali-
noms Lo the many claimants to the credit of originating the telegraph and fts
detatls, who are frequently o numerous and so contradictory as to bewllder
the reader.  Thirty plates and s map of the world showlingz all the telegraph
cables In existence are added, all belng executed by photolithography, in the
bost style of the art. Tho work is one of the most complete and useful hand-
books we have seen for some time. )

Tuy INFLUENOR OF THE BLUE RAY OF THE SUNLIGHT AXD OF THE
Brur Coror o Tk SKY, IN DEVELOPING ANIMAL AND VEGE-
TANLE Live, 810, 08 [lusteated by the Experiments of Gene-
ral A, J, Pleasonton und others. Philadelphin, Pa.: Claxton,
Remson, and Haffelfinger.

A good deseription of the purport and matter of this remarkable work

appears In an articlo on p. 358 of our volume XXXIV. We bave little to add

to the description there published,exeept that the book (tself Is more eccen~
tric than we could have belleved, unless guided by & perusal of its contents.

The Incidents of the cure of rheumatism In a mule by putting panes of blue

and colorless glass in the transom window of 1ts stable, the cure of 4 woman

suffering froma plication of undescribed disorders by a simllar applica-
tion, the cure of spinal discase by use of a bath of blue light, and many
similar cases cited by the author, remove this book beyond the sphere of
legitimate criticism, and place It among the many melancholy burlesques of
sclence and Inductive inv 1 by the publication of which certaln

Authors are nOw trying (o obtaln notoriety.

PRACTICAL TREATISE OX THE CONSTRUCTION OF IRON Hignway
BRInGEs, with a Short Essay on the Application of the Princi-
ple of the Lever to the Analysis of Strains. By Alfred M.
Boller, A. M., Civil Engineer. Price $250. Neow York city:
John Wiley & Sons, 15 Astor Place.

Toe author states In his preface that he Intends this work for the use of
town committees; and he has succeeded In producing a work that will be
useful 1o any zuch bodles having to provide for the construction of bridges.
The points to be regarded In designing an efficient structure are enumerated
and fully described; and the author's cautious advice reganding spocifica-
tions and contracts will, if followed, relieve local authorities from much
responsibility as to the secarity of the work. Thebook s likely to dissemi~
nate some practical knowledge of great value and Importance.

Tue CENTESNIAL NEWSPAPER ExHIBITION, in Falrmount Park,
Philadelphia. New York city: George P. Rowell & Co,, Park
Row.

The publishers of this volume own the well known extensive sdvertising
sgency In this city, and the admirable display of American newspaper lite.
rature at the Centennlal is due to thelr zeal and enterprise. A description
of the very large and varied exhibit of our newspapers and the statistics of
American journallsm will be found in this handbook, which should be read
by every visitor to the Centennlal Exhibition, who will find in the Newspe-
per Bullding one of the most attractive displays to bhe found in the whole
show,

CoeMISTRY, THEORETICAL, PRACTICAL, AND ANALYTIOAL, a8 Ap-
plied to Arts and Manufadtures. Parts V. to X. Phlladelphia,
Pa. : J. B. Lippincott & Co,, 715 Market street.

The publication of this work was announced when the firsl four numbers
resached us; and the subsoquent ones need no comment, belng printed o sl
larly bandsome style, with the same obharacteristics, We must, however,
ARaIn protest agalnst the concealment of the names of the compliers.
Twenty dollars Is too much to pay for a book which does not establish its
suthenticity and accuracy by giving Information as to {ta authorship,
PHINCIFLES OF APPROXIMATE COMPUTATIONS. By Joseph J. Skin-

ner, C. B, Instructor in Mathematics in the Sheflield Sclentifio
School of Yale College. New York clty : Henry Holt & Co.

This treatise (s Kely to prove of eapecial value In solving those numerous
problems which Involve repeating aecimals, as well those (n which oceur
measurements with instruments capable of giving only a limited degres of
preeiston, These diloultios are doalt with by the author In s very practl-
cal manner; and his method prodoces results which are lttleo at varianee
with those obtained by continued ealculation,

THE AMERICAN SYSTEM, GERMAN, A Record of Professor O. C.
Schacfler's High School Test Course. Philadelphis, Pa:
Charles, Brother, & Co,

This book is the record of & vast amount of Information, lmparted to the
pupils of the Philadeiphia Contral High School, In six leasons of & minutes
each. Although published without any evident order or arrangement, it
contains several excollent foatures, among which may be mentioned the
construction of German sentences, the explanations of gender and Pelase,
and & qualnt lecture on ** The Fullosophy of the English Language,'*

Prace Lists oF GOODS MANUFACTURED IN THE HIRMINGUAM Dis.
Tuior, ExGLaxp, Part . London, England : Published by the

Proprietors of “ Iron," 12 Fetter Lane,

HIGn MAsONRY DAms. By John B MoMaster, C. E., Author of
“Iiridge and Tunnel Centors.” Price # cents. Now York
oty : . Van Nostrand, 23 Hroadway and 27 Warren streot.

A practioal and valuable Hitle trestise, befng So. 2 of Mr. Van Now-
trand's Belence Berlos,

BEVENTH ANNUAL HEFORT OF YiE STATE BOAND OF HEALTI OF MARA
CUUSETTA, Just published, (& replete with useful Information. Most of the
wgisiative publieations or the Old Bay State are so; but this cannot be mid
uf many statisilonl reports tued by sote other States,or of a great number
which are authorized snd published by approval of Congress. We are In-
debtod L the $ate Board of Hesith, each year, for sn early copy of thelr
report, from which we are cnabled 10 extract much aseful {nformation for
aur readers, The document bYefore us leaves no branch of the sabject of

It | hed; and the statistics, especially thoss affecting
populnllun and mortality, are suficlent to convinee any one of the nations
fmportance of the eompulsory observance of health regulationa. The re-
port, moreoyer, furtishes to other Btate and eity bosrds an excellent mode
for the preparation of such volumes, and & guide for the Investigation of
the subjoota, which it would be well for them to follow.

DZGHIOIS or 'rn OOUB‘!'

Supreme Court of the United States.
PATENT ENANBS PEXCILS, —JOSEPH RECKENDORFER, APFEL ANT, £4,
ENEMMARD FARER,

Appeal from the Clrenit Court of the United States for the Southern Dis-
. oweitin Iy delfvered this opluion af the Con
Mr. JusTio N ve e oplnlon o o
This In Ilbllll”'ll lmfn adecres of an United States umm Court for the

aomlnem strict of Now York, dismissing the bill of eamplaint !zlch
wis filed to reatrain the Inmnnmoul by the respondent of eertaln let
pnunl. and for an acooun damages
nc(loud
A8, And WAs 0X-
lendrd for a_further term of seven yun arch, N2,
The mlnvln‘ parts of the specification uo as follows
s groove » plece of pﬂsrn
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** Thoe recoptacle for the eraser or other article is formed In the bead,
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lead {8 not cumbrous nor clnmyl; but can readily held between the fin-
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otm:wgcompo«.:l- m’?:uumh:l.onm
sheath e a receptacio eraser,
or ocber;lnun sal:ln. a8 shown ':.. o
L ) e w Camr tape
head toward its eutof(aevb:leot-’wucc:

of lu Jength, sabstantially ssshown described."’
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Recent American and foreign _i’,a't;uts.m

NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPFROVED CAR COUPLING.
Wiltort H. Farrls, Troy Station, Tenn.—When the oars are run
together, the projeoting end of & bar strikes against the end of the
opposite drmwhoad, which causes bars to throw the link forward,
#0 a8 to drop over the pin of the advancing dmwhead.  As the link
drops Into place, It strikes a pin and throws a pivoted block down,
and the coupling Is comploted.

IMPROVED WATCII KEY.

John 8. Birch, Now York city.~The ossentinl feature of this
watok key lsa contrivance by which adjustable cone-shaped Jows,
for fitting parts of different sizes, are made to open by bolng thrust

PR | sutof the end of n tubular case by a spirally grooved rovolving

tube. Thoy are closed on the post to hold it for turning by a gontlo
endwise pressure on the onse.  Another feature of tho Invention
is & friction contrivance to prevent the torsional netion of the case

- | on the cono==haped Jaws from working them loose on the post.

IMPROVED LEATHER-ROLLING MACHINE,
John Bright, Stoneham, Pa.—This Is an fmproyed machine for
rolling sole leather, which Includes several novel features (n me-
ohanioal construction, mainly intended to render it stmple, poweor-
ful, easily operated, and to enable it to pass over thick places in
the leathor without any jar to the foot lever.

IMPROVED CIGARETTE MACHINE.
Joseph Marengo and Aloxandre Marengo, Montreal, Canada.—
This invention consists In combining, with an adjustable roll, end-
o pair of rolls armnged on
arms, one rigid and the other hinged, the former provided with a
stop, and the latter with a regulating screw. By this means, the

approximation of the rolls is definitely gaged, according to the size

of cigar that is being made.

IMPROVED EXPANDING WELL CURB,

Aloxander A. Peck, Hammond, Wis.—This consists of an ex-
panding curb, to be used for cement-lining wells, constructed with
a sectional shell of vertical planks and shoet metal plates for lap-
ping the joints, and with adjustable arms and expanding rims
The latter are coupled to a center shaft by which the sholl Is ex-
panded and contracted, and also shifted along as the work pro-
Rresses,

IMPROVED ELEVATOR,

Jacob Meyer, Hollowayville, TIL.—To each arm of a brnoed cross-
ploce, at the to) of a post, are attached pulleys, over which pass
ropes which lead to shafts provided with ratchet wheelsand cranks,
and secured to the side of the post. To the other ends of the ropes
are attached hooks, to receive the eyes of the bails, two of which
are connected with the ends of each rope. For maising a hay rack,
the four ends of the two bails are connected, and the rack s rised
by turning the crank. For raising a wagon body. a rectangular
frame is attached with the four ends of the two bails. To the frame
are pivoted four rods, the lower ends of which connect with the
ends of the crossbars of the wagon body. By opemting the crank
shaft, the wagon body may all be raised together, and without dis-
armnging any of its parts.

IMPROVED CAR FOR ONE-RATL RATLWAY.

David B. James, Visalia, Cal.—This invention consists of one line
of broad-faced wheels In the center to carry the load, and small
gulde wheels to run each side of the rail on vertical axles project-
ing down from the car. These wheels serve to keep the carrying
wheels on the track and to prevent the cars from overturning, and
are made to grip the rail. The wheels are connected with a plat-
form which just clears the mail, and the car is mounted on pivots
arranged in the line of the wheels and supported on the platform,
50 that the load is balanced on the wheels, and the center of grav-
ity is lowered. The gulde wheels running against the sides of the
ralls move from and toward the mails, and are provided with
springs to keep them in contact. The cssential advantage claimed
for this contrivance Is the economy in the cost of the track that it
affords, one rail only being required and that being of wood,

IMPROVED RATCHET STOF FOR WATCHES, ETC.

James D. McAnlls, Beaver Falls, Pa.—This i mainly designod as
u substitute for the spring pawls for ratohet whools In mmobinery
in which strong springs have to be retained st one tooth of the
whool, 80 that the tooth click fs lable to break and got worn, It
consists of a mtehet wheel, in combination with one or more small
pinlons that slide in » r 1 and toothed encircling frame, and
allow the turning of the mtchets In one direction, while stopping
thom positively in the opposite dircotion.

IMPROVED RAILROAD JOINT.

Richard O, Koefe, Omaha, Neb.—This Inventor proposes to use a
short section of a mil between the rall ends when they sepa-
mte by contraction, In order to tighten the Joint. Duplicate bolt
holes are made in the Naliplate for shifting the fastening bolts,
s may be required by the shifting of the holes In the mils,

———t——
NEW HOUSEHOLD INVENTIONS.

IMPROVED WINDOW-SIHUTTER OPENER,

John . Day, New York eity.—This Is a contrivance for opening
firoproof shutters from the outsideo of the bullding In oase of fire
and the like, Tt consists of a spring slide bolt and hasp for fasten-
Ing the shutters, contrived so that the hasp will hook on the bolt to
fasten. The bolt may be dmwn back by hand to unfasten the shut-
tors from the foside. Also it can be dmwn back from the outside
of the bullding by a hand lever, with whioh It connecta by rods and
levers. Any desired number of fasteners are all connocted to ono

lever, so that they can be opened. The lovor Is armnged in u look-
up oane,

IMPROVED ELASTIC BLOCK POR SPLITTING KINDLING WoOOD,

John C. Hubbs, New York city.—The object of this invention is
o furnish & block for splitting kindling wood, s0 constructed that
wood may bo split upon it while standing upon the floor without
Injuring the floor or farring the room, and which, when not in use
Ax nosplitting blook, may bo used as a seat. The invention consists
in a splitting block formed of two blooks, with Interposed springs,
Kulde pins, and flexible steips, and in the comblination of n cover
with the splitting blook to form & soat. Tho splitting is done up-
on the topof the block, and the Jar of the blow Is recolved by the
springs, so that the floor will not be Jarred or Injured.

IMPFROVED CULINARY VESSEL
Duniel J. Esser, Mauoh Chunk, Pa.—The Inventor states that this
vessel Is adapted to cook ina porfeotly odorless and Inolonsive
manoer. It consists of & sectional vessol with central bottom open-

n
® are of the opinion, that for the reasons glven nefther fhe patent of Lip

Ing, closed top, and bottom supports, adapted to place different
sires of conking vessols and brollors within the same

—
orfér can be sustatned, and that the IMPROVED ROCKING CHALL,
from so much of the opinion of the majority of the Martin Schrenkeison, New York city.—The otiject of this inven-
tion Is to improve the construction of the rocking chair for which
e | l0ttery patent were issued to Charles Brada, October 20, 1574, to
countornot the tendency of said chair to lean forward, This Is
done by roar springs arranged to counterbalance the front springs,
the two sets of springs belng cofled in opposite directions.

IMPROVED BIRD CAGE,

John D. Holns, Now York oity.—Thiz improved cage Is intended
for mating two or more formale birds with one male, and consists of
close partitions, dividing it Into two or more compartments, Those
partitions are provided with a pussago and o sliding door, to be
apenod at will for allowing the male bird to pass ont of one eom-
partmoent into another when one female has gone on hor nost. The
partitions are made to rise and be supported u little above tho try
in the bottom, for drawing it out for cleaning.

IMPROVED COMBINED IRONING BOARD AND TARLE

Jamoea A. Geraghty, Newnrk, N. J.—This device Is so constructed
that,when the froning board is required for use, it may be securely
connected with and supported from tho table, and, when not re-
quired for use, can be placed beneath the top of anid table, 8o as to
be entirely out of the way.

IMPROVED EASH HOLDER.

Henry Powelson, New Brunswick, N. J.—This is a combination of
two rods and a cone-pointed screw with the sash and casing of &
window. The sorew Is Inserted between the Inner ends of the bars,
#o that, by turning the sald serew (nward, it forces the latter out

ward, prosing thelr ontor ends against the casing, and thus looking
the sash In place.

IMPROVED HOT AR FURNACE.

David Boyd, New York city.~By this invention, the hoat is di
vided into two longitudinal compartments, one of which contains
the pipes and flues that carry off the smoke and heated products of
combustion, and tho other compartmoent contains the fire pot and
heating parts of the furnnoe, thus making two separte radintors.
Each chamber is properly supplied with alr to be heated, so that
the whole capacity of both is utilized.

IMPROVED WASH BOILER.
Emmor M. Mallett, Westville, Mich.—In using the washer, when
the steam begins to form, it forces the water up through the tubes
to be discharged upon the clothes. The water passesdown through
the clothes, through the holes in the false bottom, through chan-
nels formed by plates to the bottom of the boiler, to be again
foreed up through the pipes, and be discharged upon the clothes.

IMPROVED WASHING MACHINE.
William Bymaster, Jamestown, Ind.—In using the machine, the
clothes to be washed are placed npon a stationury rubber, and a
suffiolent quantity of sonp and water are put in. The movable
rubber is lowered upon the clothes, and the cover Is seoured in
place. The operator then grasps a cross bar in his hands, and turns
the rubber back and forth, which washes the clothes thoroughly.

IMPROVED BACK SUPPORT FOR BATH TURBS
Emlil F. W. Eisenmunn, New York city.~This consists of a back
support, attached to laternl woebbing suspendod by straps from side
rods of the tub, the support being adjustable along the supporting
rods by stop pins.

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED GUIDE FOR SAWING MACHINES,

Harrison P.Taylor, Frunklin A. Perdue, and Jeremiah M, Pordus
Minoerva, Ohio.~This is a guide for sawing machines, planers, eto.,
which may be adjusted to vary the width, the bevel, or the taper
of the work, without the use of a rule, square, line, or gage.

IMPROVED LADIES' WORK TABLE.

L. Prances Woodward, Woodstock, Vt.—This table has separate
places for the various articles used for ladies’ work, so fhat they
may be at all times conveniently accessible. It is made of such a
hight as to be convenlent for the seamstress while sitting upon a
low sewing chair, and light, so that it can be readily carried from
place to place.

o IMPROVED SCHOOL DESK.

David L Stagg, New York clty.—This fsan improved folding desk
which shall be so constructed that tho desk board may be turned
into a vertical position, or turnod over to e against the front of
tho desk.

IMPROVED VELOCIFEDE

Earl A. Wheeler, Sharon, Pa.—This inveation consists in driving

onrry pawls on the wheels, and rotate thesame In a forward direc
tion,
—— et § P-P— - —————

IMPROVED BAG HOLDER.
John T. Brown, Morrisville, Va., and Joseph Colbert, Frodericks
burg, Va.—This invention consists of a hopper provided with hooks
for the attachment of the bag and sliding upon the front surfaces

tho lower clip. The upper portions of the doteats form
by moans of which thelr points are released from the teoth and
the hopper mised or lowered. The uprights arefixed to a base
ploce, upon which the bag rests while belng filled.

IMIPROVED TERRET PPAD,

John . Basigor, Harrisonville, Mo.~This Is made of a sorow
sookot for a terrot ring, with a recess for retalning the layer of the
back band, Thoere is also & base plate, with extension lugs, for be-
Ing riveted or scrowed to the back band. The device Is adapted for
animals used for hoavy work. =

IMPROVED MUSICAL TOPr.

spin, allowing the musioal box to play. When the Impartes
by the act of spinning the top Is exhausted, and the top stops, the
stop mechanism resumes (s duty, and the musio coases,  The In.
ventor states that bells or chimes may be used in place of the

IMPROVED TOBACCOLCURING APPARATUS.

John B. Smith, Milton, N, (.—~Tho tobacoo leaves are st
wires which are passod through the stems as the loaves are
eorod. Whon full the wires are attached to framos T
loaded, are placed with thelr ends botween gulde studs of the
bouse, and holsted up to the position where thoy are to
tng by sultablo tackle, aud are socured by aross pleces,
Nolontly driod, the frames aro lot down and the loave

from the wires.

tonguod plate of steol commonly used (n musionl boxes, s




hotnertion,  If the Notice ex-
OMW and a Half per Line

3 . ' tnnd Industeinl Maohin-
P Domostie U, 1AL Allon & Co., N.Y .

“Bolt Porging Machines und Power Hum-

‘%%mnu Q0. Manchester, N. If,
Wrenohes (06 peenline cormers.  Prices

. Greene, Twoed & Co, 18 Mark Place, N, Y,

arfoot Stave Jointur—Patonted Sept, 28, 1876,
‘ %*ﬁhu. or un Royalty. Hun?p!cﬁ'nohlnu
turnished.  Address 1V, Barkor, Kilaworth, Me.

per oent oxten powor In steam engines, or an
waving In fuol, gaweantood by applying the l: 8.

&

25
“equal L X
Condonner, T, Sault,Gon, Bog't,Gen'l Agt., N.Hay. Ot.

Send for Clronlur and Samplo of Whoat. for the
et whoat eleaning, soouring, soparating, most durablo

and oAKIONt running machine now In usoe.
Roluud, Franols & Co,, Reading, Pu.

L wish tho nddress of o pacty who will n
Roaction Eonglue, sometimes ealled **Sword :i‘:gfnl’u’."
¥ Julion Ravenel, Chiarleston, 8. €,

Buxter Stoam Engino—For Tlustrated Pamph-
16k, Adress Won. D T b g

Address

Russell, Prost., 15 Park Flaco, N, Y.

Iaxter Steam Engines, Machinery Hall, U, 8. €
Exhibitlon—in motion, i chiarke of Wih. D, Titk-
soll, Pres.—Section D.10,Col, 74, Oftlov, 15 Park PL,N. Y.

Hill's Patont Diveot-Acting Steam Drop Hammer
Will bo {llustrated shortly in the Sclontide Amorioan.
Address Hill & Williams, Quiney, 11, tor clroular,

* Double-Entry Book-Keeping Simplitled”—The
stmplest and most practionl book on tho subject, Cloth,
#1. Boards, 15 ots. Sent post pald. Catalogue free.
D, B. w-gane;a Co., 420 Walnut St,, Pulladelphia,

For Sale—35 In.th rt. Luthe, $400; 2244 in. 12 £t do.,
$250; 20 In. 1L, Stover do., §218; 18 n. 8 1, do., #1505 15
m. Tt now do., $900; 134 In, 64 f6. do, & Chuok, §18;
163 In, 63 £t Ao, 8140, Shearman, 45 Cortland 8t, N.Y.

For Sule—Bran new Engines, with gov'n, heater,

‘pump & wneols §x10, §15; Sx1d, $300; 10x15, §675; Bran
new Bollor, 8 H.P., $300; ¢ M. P, 1803 4 1L B, 180,
Shearman, o Cortlandt 8t., Now York.

For Sale—State und County Rights of Patent on
A ficst olnss Wash Holler. Works splendidly. Address
Frank Mackll, Jonesboro®, Unlon Co., 11

Wanted—Manufuoturers of Isinglass Boxes to
addross B. Frank Weyman, Plttsburgh, Pa,

Patentoos—desiring light articles manufactured
n Steel, Gray or Malleable fron, and Brass, address
Welles Speclalty Works, Clleago, I,

Best Belt-Pulleys—A. B. Cook & Co., Erle, Pa.

Centennial Exhibition, Philadelphin.—Examine
the Allen Governors, Machinery Hall, D, 9; Par, 71,

Machine-cut brass gear wheels, for models, &c.
List free. D, Gilbert & Son, 212 Chester St., Phila., Pa.

Rubber Hydrant Hose, Hose Pipes and Coup-
lings, best quality. Send for Prices to Balley, Farrell
& Co., Pittsburgh, Pa,
~ “Dead Stroke” Power Hammers—recently great-
1y tmproved, inereasing cost over 10 per cont,  Frices re-
duced over 20 per cent.  Hull & Belden Co., Danbury,Ct,

Driving Belts made to order, to accomplish work
required. Sond full particulars for pricesto C. W. Arny,
48 North Third St.. Philadelphta, Pa.

Power & Foot Presses & all Fruit-can Tools. Fer-
1 rid N.J. & C. 25, Mchy. Hall ,Cent'l.

Linen Hose for Factories—1, 134, 2, & 2)¢ inch.
Atlowestrates. Greene, Tweed & Co., 18 Park Place N.Y.

Johnson's Universal Lathe Chuck—Awarded the
highest Premium by the Franklin Institute of Phila., for
** Durabllity, Fir and adaptation to variety of
work.'" Lambertvillc Iron Works, Lambertville, N. J.

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

For Sale—24 In. x24 ft. Lathe, with Chuck; two

1510, Lathes ; one 7 f1,.x24 fo. Planer; two S In. Shapers.
E. P. Bullard, 48 Beekman St., New York.

The French Files of Limet & Co. have the en;
t Seaio

dorsement of wmany of the

Ameorica. Notlce samples In Machinery Hall, French De-

partment, Centennlal Exposition. Homer Foot & Co.,
Sale Agents, 2 Platt St., New York.

Trade Muarks in Bogland.—By a recent amend-
ment of the English laws respecting Trade Marks, citi-

zens of the United States may obtaln protection in
Grest Britaln as readily as i this country, and at about
the same cost. All the necessary papers prepared at
(s OMice. For farther Information address Munn &
Co.. 37 Park Row, New York city.

Shingles and Heading Sawing Machine. Sce ad-

vertisement of Trevor & Co., Lockport, N. Y.

Solid Emery Vulcanite Wheels—The Solld Orig-

ual Emery Wheel—other kinds Lnitations and lnferfor.
Caution.—Our name s stamped in full on all our best
Standard Belting, Packing, and Hose. Buy that only.
The b Vst 1s the cheapeat. 3 :
{ng Company, $ and 38 Park Row, New York.
| Castings, from one Ib. to five thousand Ibs.
lnmblc for strength and durabflity. Ctrculars froe.
Plttaburgl Steel Casting Co., Pittsburgh, Pa,

For best Presses, Dies, and Fruit Can Tools, 13liss

& Willlams, cor. of Plymouth and Jay, Brooklyn, N. Y.

For Solid Wrought-iron Beams, ete., 8e0 wdver-
usemont, Address Unfon Iron Mills, Pltesourgh, Pa.,

or Hthograph, &,

Hotohlklss & Ball,
and workers of slieot motal.
vo order, Job work sollelted,

Maoriden, Conn,, Foundrymen

For Solid Bmoery Whoeels und Muchinery, send to

the Unlon Stane Co., Boaton, Mass., for clreular,

srossod und Jucks, new and sccond
o P Y 'nllnhlnu and Buting

nand. Lathow and Maohinery for VP ) !
Metals. ¥, Lyon, 410 Grand Street, Now York.

Spinning Rings of u Hupurlm‘lellly.—\\'hll.hm.

ville Spinniog Hog Co., Whitinayille, Mass,
For best Bolt Cuttor, at groatly rud_u(:ull prices,
address H. B. Brown & Co., Now Haven, Conn,
Diamond Tools—J. Dickinson, 4 Nussar
Pemples und Ollcans.  Druper Hopedale, Muss.
Hamilton Rubber Works, Tronton, VJ;:?;";::::-
facturors of 8 pavement Howse, and uny wlae, al ; o
og, Packing, Car Bprings, and [tubber for Mechanica
nso. Send for price st

New York Belting and Pack-

Fine Gray Iron Castings

1 8t., N. Y.

Scientific

mericun,

11
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Hotehklss Afr Speing Forge Hummer, best in the
market, Pricoslow. D, Frisbie & Co,, New Haven,Ct.

Patent Seroll und Bund Suws, best and ohenpest
1o use. Cordesmiun, Kgan & Co.. Clueinnutd, Olfo,

M. Jo G oenn ghve w gloss to writing ink by

dissolving nlttlo vofined sugar fo ftJ. W. iscon.

fusing bross and bronze.  The former Is made
with zino, the Inttar with tin, The article on mun=

guness bronge, p. 489, yol 34, 18 perfectly correot.

=, W. T, will find particulars of & fast rallwny
tealn In this country on p. 803, vol. 84 Mr. Bro-
nel's 18 milos afh hour wis done on the Great Wests
orn Rallway, Englund.—W, W. B. will find on pp,
20, S0, 354, vol, 4, n history of the progress of the
past contury.—~A, V. W. can remove ink from
writing papor by the process described on p. 154,
vol. 84 —A. P, ean caleulate the proportions of
gorows-cutting gears by the method described on
P 107, vol 41 Wo M. will find a deseription of
the Gulf weod on p. 91, vol. 8L -G, T, W, will find
no answer to his cannon and car question on p,
200, vol, 82 Axto the relutive specds of the top
und bottom of & wagon wheel, see p. 208, vol, 81—
15 L0 O, will find & deseription of the operation of
0 Ny whool on p. 288, vol. 28,—J. F. 8, will find on
P 820, vol, 33, u description of o battery sulted to
an oleotrie Hght.—G., will find on p. 218, vol. &4, di-
roctions for making polishing staroh for lnundry
wse~ 1% J, R, will find on p. 844, vol. 84, purtiou-
lirs of tho fastest trains on record. —A. 8. oun pre-
pure fulininate of mercury by the formula glyven
on P2, vol. 80,—8. G. AL can mensure high tem-
perntures with a pyrometer, See p. 60, vol. 8§,
E. E. N, will find divections for polishing motals
on p. A% vol, 84, For the best method of polishing
plated work, seo p, 251, vol, 88.—R. W. D, and oth-
ors will find an explanation of the different spoeds
of points ona carriage wheel on p. 208, vol, 81—
F. W. B. and A. L. will find directions for mnking
colored fives on p. 203, vol. 34.—G, D, can purify
water for drinking purposes by the process do-
soribed on p. 895, vol. 82.—0. can lncquer his fine
brass work. Sce p. 242, vol. 34 —W. J. MoL. will
find on p. 878, vol. 24, a description of the use of
the steam plow in this country.—Jf. H. M. will find
on p. 74, vol. 82, a recipe for balloon varnish.—B,
B. R. will find on p. 214, vol. 32, w description of o
boiler injector.—C. M. N. can bleach straw hats
with sulphurous acid. See p. 11, vol, 32.—D, J.T.
will find on p. 348, vol. 34, a desoription of tho
deepest well.—A. A, S. will find on p. 831, vol, 82,
directions for measuring the plece of timber,—E,
A. M will find on p. 180, vol. 26, dircotions for
proportioning cone pulloys,—E, O, R, can find on
p. 186, vol. 84, a recipe for u depilatory.—E D. R.
will find on p. 186, vol. 84, directions for nickel-
plating his brass instruments.—B. F. J. should
consult u physiclan.—W. F. B. does not state what
hig boller covering Is made of.—P. F. E.'s ques-
tion is merely metaphysical.—M. B. can bronze
brass castings by the method described on p. 5l,
vol. 38.—~D.H,,C. W.S.,J.B.H,,C.F., B. L.,W.B.,
R.J., R.N,, E.N., 8. V.N.,M. D., W. K., and others,
whoask us to recommenda books on industrial and
scientific subjects, should address the booksellers
who advertise in our columns, all of whom are
trustworthy firms, for catalogues.

(1) J. H. Jr., asks: 1. To what extent will a
column of mercury expand when contained in a
14 inch pipe, 2 feet long, & gentle heat being ap-
plied 7 A. Mercury expands about 0°018 of its vol-
ume when heated from 82° to 212°. 2. Will mercury,
when confined, expand with great force, like iron
or other metal when slightly heated? A. Yes. 3.
Will mercury injure iron in any way ? A. Under
ordinary conditions, no.

1. When gunpowder is exploded, is it changed
intogas? A. Yes 2. Could a little be exploded
in a strong iron vessel until a great pressure is
obtained, and the gas then be used to drive an en-
gine? A. Such plans have been proposed. Usu-
ally, however, the gunpowder is inimical to con-
finement.

{2) F. C. 8, says: 1. I am running a smull
engine of six horse power, but the boiler is rated
at 12 or 156 horse. How many bushels screenings
ought it to take to run the engine one day? A,
The question §s too indefinite. 2 What Kind of
grate ought we to use for sereenings? A, One
with narrow air spaces. 3. Which is the most eco-
nomical, to keep a thick or thin layer of screen-
ings for the fire? A, That depends somewhat up-
on the dreaft; and any one can readily settle the
muatter for his particular cuse by u fow trials

) E. P. says: I have occasion to use per-
mangunste of potassa solution in staining wood-
work, nod have had some trouble on account of
its affinity for metals. Of what metal shall 1
ke n tank 2 foot by 4 feet, und 8 inches deep, to
contaln permunganuto of potassa solution? A,
In contaot with strong solutions of this salt, nll of
the more common moetils nre geadunlly oxidized
and dissolvod,  Vessols of glass, porcelain, or por-
colninsinod fron may bo employed: or, in caso
these cunnot be obtalned of suiMolent capaoity,
ks or wells mado of beiek, and Hned with largo
s und good coment, could bo mido to serve
YOUr purpose,

) J, ¢ 0, asks: What offuct will kero-
wonoe ofl haye on galvinied fron? A, If tho oll
contialng no froe winersl nolds, 1t will not injure
tho fron. Gulyvanlze your fron on both sidos.

(5) 15, 1L M, says: 1. Lam running b pairg
of stonos, using hard coul soroenings. Wil the
arrangoment work oqually for burning sof't oonl
slnok, tan burk, oto. 7 A, 1t dovs not neocssarily
follow that n furnace glving good results with ro.
fuso gonl will nlso answor for wot tan and suw.
dust, 2 1 got nn intonso hout, but am afeald my
Lollor will not stand 1t s T hiye only 20 foot of

fire grute surfoco.  Would it be better to double
tho grito surfaoe, and keop o thinner fire? A If
you witl sund us u skoteh of your furnnee,we will
be glad to glve our opinlon,  From your necount
you soum o be dolog very well.

(6) 8. H,nsku: ln there nny way of sawing
cnst wtool Durs as lurgo as 6x15 Inches, when hot?
A Bars of steel or fron of any size can be cut off,
wither hot or cold, with n olvcular freiotionsl disk
running ntgreat voloolty, The vim of such nsaw
should tenvel at nbout 20,000 feot por minute.—J.
E. B, of Pa.

(7) W. K. P. nsks: Will you please be kind
onough to glve moe n good recipe for making red
calotum Hghts, such ns ure used on stages, tab-
lonux, ote. 7 A, Place the lght in o suitable lnn-
tern provided with u lnrge condensing lens. The
volor of the rays may thon be varied to sult the
funey by Interposing noar thelr focal polnt pleces
of thing finoly colored glass. The glass employed
for this purpose should be small, well annealed,
of uniform texture, nud as thin as possible,

(8) G. I, W, nslku: If there be a hill three
miles over und one noross tho base, would it tule
uny moro stakes or palings to bulld u fence over
the hilly throe miles, thun to bufld one across the
buse, one mile, if the stakes or palings stund per-
pendicularly ¢ A, No.

() W. B. says: 1. Animal and vegetable
olls will bleach in the spring when we have cool
duys (In the ordinary glass bleaching houses, such
g are familine o all oll manoufacturers, aond
which resemble an ordinary hot house) much
fuster than they will at midsummer, when tho
sun s stronger and the stmosphere hot. Why is
thisso? An ordinary observer would suppose
thut, the bhottor the sun was, the fuster the ofl
would bleach: but this Is not the case,  A. The
bleaching quality of sunlight is chietly confined
to the more refrangible rays of the upperor vio-
let end of tho spectrum, They seem to sct by
virtue of a peculinr reducing or deoxidizing pow-
or; while the heat rays, or those from the lower
or red end of the spectrum, on the contrary,serve
to stimulate oxidation and fermentation. This
lnttor foree Is comparatively slow in its action in
comparison with the activity of the former, and
can therefore only slightly Influence or retard the
final results, 2, Can you tell me the reason why
hothouses and forcing houses for plants are al-
witys ventilated at the top? A, You are mistaken
s to the fact,

(10) R, H.says: In making French musuard,
I have some trouble in bottling the same. After
belng bottled,it ferments and forces the corks out,
and smells badly, What cun I do to prevent this?
AAfter Nlling the bottles, pluce them loosely stop-
pored fo w lnrgoe vessel of water, which gradually
rafse to the bolling polnt. Then remove the
bottles and seal them, It I8 common to allow the
bottles to stand 48 hours befare performing the
above operation.

(11) F. MecA. asks: With what can [ clean
diamonds? A. You fail to state with what the
stones are soiled. Try the following list of sub-
stances in the order named : Water, alcohol,ether,
hot benzole or naphtha, bisulphide of carbon,
dilute acids, dilute alkalies, strong aclds, strong
aufnlles. mechanical friction with putty powder,
rouge, fine emery.

(12) F. J. says: [ wish to have cast a ves-
sel somewhatlike the air chamber of a hydruu-
lic ram, but wider at the bottom, being 73 inches
in dinmeter at base, 194 inches in widest part,and
12 inches high. What is the least thickness it
should have to safely sustain a pressure of 75 to
80 1bs. to the square inch, if made of ordinary cast
iron,and of cast malleable iron? A. It should
not be less than 4 or 3§ of an inch thick, in either
case.

(13) J. C. Jr.asks: 1. How can | make o
cheap soda water fountain for family use? A.
It would be safer for you to purchase one. 2.
What is the composition of sods water? A. The
so-called soda water is simply water that has been
supercharged with carbonic acld gas under pross-
ure. When allowed to escape from under press-
ure, u portion of the dissolved gas escapes into
the alr, causing the effervescence or briskness of
the beverage.

(14) H.S. K. says: In making small un-
chovy casks, the staves are cut with a bilge, and
leak. The brine oozes out through the pores of
the ouk because they are cut with the bllge, Is
there any preparation that will make them tight ¢
A. Itis common to fill the pores of the wood with
hot rosin.  If this does not give satisfaction, try
the following : Make a strong solution of gluo In
hot water and add a sufficlent quantity of tannin
to precipitate all the glue. Wash this precipitate
of tannate of gelatin (rtineial leather) n run-
ning water for some thme, dissolve it In bolling
vinogar, und while hot tlow the interior of the
cask with the Hguid Allow 1t to puetially dey,and
then 1l the cask with clean water, ullow to stand
for sovernl hours, nod finglly remove tho water,
{nvort the cask, and allow to dry.

(15) J. M. M, asks: |, How can I blench
stenrin at one operation? T am at present obligod
Lo molt tho stearin twico (for making cnndles
the fivst melting leaves it o yellow. A. Your
mothod is perhaps one of tho most praction] und
ceonomical, 2, What s the cause of tho yollows=
Igh tint? A, The color {8 due to a moeohanionl
ndmixture of lHguid olofe weld with the orystals
Of tho solid stearlo and margurie nefds.

(16) J, M, H, usks: Hos there ever been
Invonted any means to destroy the dead center
Innn engine? A, Yes. Rotary engines have no
dead oontors,

(I A, L. P. asks: 1, How can the two
rules, published on p, 83, vol, &, und p. 210, vol,
My rolatdng to tho power of small engines, be ro-

conelled? A. The first rule Is for the actual horse
power, and Includes deductions for friction of
pipes, friction of mechanism, condensation, radi-
wtlon, ote. To apply the second rule, the average
stenm pressure, which would not be equal to the
Initin) pressure, must be known.

(18) R. B. says: | am about to orgunize a
fire brigade, each mun to be armed with, among
other things, 6 knotted cord 20 feet long with o
hook on the cnd, o that he can go upon the roof
of & bullding and sustain himself by the hook
and cord from the rdge pole. Can n rope be so
prepured us to be non-combustible, that 18, when
fn use a8 deseribed 7 A, Probably the best thing
you could use would be rope of gnlvanized iron
wire, which Is very strong wnd quite flexible,
Knota cun easily be made nt intervals by weaving
in o single strund of wire with the strands of the
rope, %0 a8 to form the rings called by sallors
Turk's heads. We cannot positively recommend
uny of the various tireproofing solutions when
life depends on thelr eflicacy. Tungstate of soda
In solution {s employed for fireproofing fabrics
but might not prevent chorring, which would
greatly weaken the rope.  You might carry a core
or strund of iron wire through the line, and use
tungstate of soda in addition, the wire belng
strong enough to bear & man’s welght In case the
rope should be burnt through.

(19) BE. 0. says: Cun you tell me how to
treat wood 0 us to make u good plate for an elec-
tricul machine? A. There 18 no good way. Use
glass or ebonlite, ;

(20) H. M. W. soys: 1. In your article on
the apparent €ize of the moon, p. 305, vol. 34, you
suy that u ¥4 inch bole at 28 inches distance would
bring it under an angle of half & degree. What
are we to understand 1° to be at that distance?
A. Nearly % an inch, more correctly (r47 inches.
2, In figuring I tind 1* of a circle 11°46 inches in
diameter to be Y, of an inch, which would make
34 inch ut that distance occupy 2:5°. Am I correct ¥
A. You are correct, and so were we.  Ifa gquarter
inch hole at the distance of 8inches is seen un-
der uan angle of 2:5°, it would at a distance of 28
Inches be seen underan angle of 6x2°5° divided by
28, or (7233 Inch, for which we use (-25 or ¥4 inch,
intending that the hole should slightly surpass
the apparent size of the moon so a8 to allow the
observer to see the edges.

(21 A, B. asks: Does the temperature of
zine and mercuryrise when a current of electri-
city passes through them? A. No.

(22) F. L. M. says: 1. I have made a tele-
graph sounder and wound it with No. 20 (English
gage) wire, 20 feet on each spool. It works well
enough by itself; but when I putit on a line with
other instruments, it fajls. [ think the wire is too
large. What number (American gage) of wire
should I have, and how many feet on each spool?
A. Nos. 20 to 23 are good sizes; but there should
be about 150 or 200 feet. 2. Where can I get full
instructions for making an Induction cofl? AL
See p. 344, vol. 33, and p. 362, vol. 3L

(33) C. S.M. asks: Whar is a birdseye
view? A. Itisa view taken from above the ob-
Ject, and is always a perspective, except when ta-
ken looking directly down.

(24) W. says: | have a building to protect
from lightning, The size of tin roof and comice
isabout 80 x 114 feet, and the house is about 35
feet from a canal, about 80 feet wide and many
miles long. Will a rod of ordinary construction,
with the Jower end of it in the water of the canal
or in the wet mud at the bottom of it, have a suf-
ficient contact to give full protection? If not,
what do you recommond? A, It should be under-
stood that all conductors offer some resistance to
the passage of electricity, and that a current di-
vides among several conductors In proportion to
thelr conducting powers. The materials of a
bullding are to some extent conductonrs, conse-
quently, unless the resistance of the rod and its
connections with the carth are almost infinitely
less than that of the bullding, some of the charge
will pass by way of the latter. As s gencral thing
the ordinary rod offers sufficiently long resist-
ance or is u good conductor; but the carth con-
nections in nine cases out of ton are faulty. Water
Is u better conductor than damp carth, to be sure;
but the fuct that an equal volume of water or
of carth offers very many times greater resistance
than metals secms to be overlooked. In order to
reduce the resistance at the junction of the rod
with the carth, the atter must have great surface
contuot with the former, und this is only offected
by using exceedingly large wetallic terminals for
the rods.  Thestatement of requiremonts referred
to 18 not, in the maly, extravagant.

(25) M. S. 8. asks: 1. Have the poles of
the carth the same tompemture? A, It is sup-
posed so. 2. Have they the same length of night
und day ¥ AL Yes, whon the sun is on the equator.
4. How near to tho poles does the land extend 2 A,
Thnt hus not yet beon deterlowd,

(206) G, BT asks: Why does the moon go
further north and south than the sun? A, Be-
cnuse the woon's orbit minelined 5% % to the eclip-
tlo, whioh onuses hor to go north of the equator
25 4 and ulso the same distance gouth, white
tho sun goes only 24% 2597,

(27) Do I asks: 1. Whnt pressure ought o
botler 18 fnohes long und of 6 fnohes dinmeter,
mnde of & fuch copper, to stand per square fuch,
i bound with hoops of same metal, % inch wide
i S inohes apurt ¥ AL It would be safe to oarry
from 76 to 80 1bs, 2, What size ought the eylinder
to bo o proportion to this boller?  A. Dinmeter
A4 x 136 Inehod stroke, & What should be the di
wmotar of the fly wheelr A, Makoe It 4 or 5 inohes.

What is tho easiest mothod of cleaning old files?
A Uso w wire soratoh brush,

(28) D. I, nsks: How muach steam will it
ko to 1t 4,000 1bha, off n 8% fuch pipe, insido di-

wmotor ¥ AL Divido 2,000 by tho wrea of the pipe
whioh glyes noarly 25 squire inohes,




N. G. asks: How much pressure of
steam to the square inch will a tin can, that holds
1 quart and is made of medium quality tin, carry

with safety? A. Do not exceed a pressure of 10

F.B. R : In an argument as to
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Door hanger, W. G, Colltne ........ Raftway switoh stand, J. 1. Alnaworth,

Also (nquirfos nnd answors from the following ¢
WMo A =D M= 8 =W, J, =), O, D~J, L 1
b ), AL AL BT MM WL, WP W

NP, Wo=W, AR =P E A ~C R,

Drfil; doubie bitted, W, 1. Yarborough. .
Dretlling machine, roek, J, . Wartog
Dustor, feathor, 8. M, Hibbard
Ear ring, W. P, Yooman
Bfootor, steam, W, Ebbitt,.

allway track crosing, Gray of af
Hake, horse hay, G. M. L,
Refrigerator barrel, 11 (
Register, hot alr, Seavey & Storer

HINTS T0 CORRESPONDENTS,

| orrespondents whose Inquiries full to appoar
should ropeat them.  If not then publishod, they

mny concludo
doclines them,
always bo givon.

Registering apparatus, J, 5. Killott
Regeulator, deafe, W, I Gorrdah |,
Rextnous substanoy, W. I, Junnoey
Rovolyer, 8, Forehand
Rope, baling, G, D, Jowett ..
Sad fron holder, 8, 0. Ward .,
Sash bulanoe, Fowler & Adam, ...
Kash fastonor, K, Stannard

Elovator, M, E, & 0.1, Doxtor
Engine, hydraniie, W, Smith, ..
Eogine, pumplong, B, W, Kottgon,
Engino, steam, €, Duooker
Euglue valve gear, Sulzer & Ernat,,
Evaporating pan, 8, S, Connor
Explosiye compound, C. G. Blorkman

that, for good roasons, the Editor
The address of the writer should

Boquirios relating to patents, or to the patonta-
bility of nvontions, assignments, ete., will not bo
published here.  All such questions, whon (nitinls
only are glvon, are thrown (nto the waste baskot,
a1t would fill badf of our paper to print thom all;
put wo gonomlly take pleasure inansworing briofly

by mall, if the writer's address is givon.

Fauncet, I'. Bkelly. . 5
Fence, barbed fron, K, Sims
Fertillzer, A, W,
Fifth wheel for vehicles, P, La Relle
Fire extingulshoer, J. Block
Fire kindigr, B Bieknell
Flagstaff holder, A. Koolsel, ,

Baw, Jig, W. L. Winne ...

Saw tooth, Insertible, T, 8. Disston
Sawing machine, G, Lee
Seales, weolghing, 8. L, Mlumb,
Sclssors gage, K. Wigkine
Berew nuts, tapping, 8. L, Wormley (r).

Hundreds of Inquiries analogous to the following
dre sont: * Who makes an ash felt covering for
steam bollers?  Who mnkes steam traps?  Whose
{s the best thoodolite? Why do not muakers of
malleable glass advertise in the SCIENTIFIO ANER-
1WANT" Al such personal inquiries are printed,

as will be observod, In the column of “ Businoss

Floor, tesselated, &, P, Groocook,,
Flue cleaner, Hobbs & Johnston ..,
Furnace grate, W. J. Smith
Furnaces, spark arrester, ete., for, I, Pindar ...,
Gas distributor, J. R. Shirley
Gas englne, A, De Blsschiop. .
Gas Axtare, J, MocHenry
Gas lighter, automatic, K. Vogel.

Serew-threading maching, 8. L, Worsley.
Horew, wood, C. D. Rogors
Serubber, foor, ¥. A, Balch. ..
Secding machine, W, G, Harn
Separator, graln, J. I', Scott
Separator, gralu, J. J, West, |
Sowing bird, J. W. MeDermort
Sewing machines, cam for, L. T. Jones ..

and Porsonal,” which is specially set apart for
that purpose, subject to the charge mentioned

at the head of that column. Almost any desired
{nformation oan in this way be expeditionsly ob-

tained.

condensing engines, sy to 212* at least.  We no-
ticed in your deseription of “ Maxim's engine,”
May & 1578, that you uphold A.'s view of the case.
Plense tell us if that is the true theory. A, An
engine jacketed with exhaust steam would have
some advantage over anotber in which the cylin-
der was exposed to the air; at the same time, as
Jong s the temperature of the interforof the cyl-
inder is greater than that of the exhaust steam,

(OFFICIAL]

Gias motor engine, N. A. Otto
G regulator, G, W, Hambright, ...
Gas stoves, oven for, J. R, Shirley..
Generator, lamp steam, H. Pritz ..,
Ginder, metallic, J. L. Nostrand..
Governor, speed, J. M. King
Grain binder, H. M. Bridenthall, Jr
Graln hulling machine, J. A. A. Buchbolz
Gmin welgher, J. T. Carmony

Sheet metal cap, . H. Cowey
Shoe fastening, W, J. Viu
Shoe tips, making, J. A, Stockwell,,
Show casc, F. L. Stouffer
Sifeer, Sour and meal, ¥, G. Ford
Skate,J. Drucklied............

Skate, J. Lovatt (r)
Skates, ankie support for, J. Druckileb, .
Skate, W. J. Montgomery

INDEX OF INVENTIONS

you wnicn

Letters Patent of the United States were

Slate frame attachment, ¥, Arst, .
Sled, harvesting, R, B, McKinney.
Spark arrester, A. Mitchell
Spoons, making, L, 5. White,
Spring, door, J. K. Glifllan,

Grape vinesupport, Z, F. Mahorney. .
Grate, W. H. Lotz,
Guns, dart foralr. A. W, Gifford,
Halr erimper, W. F. Drew

Grantod in the Week Ending,

May 30, 1876,

Hammer, drop, F. H. Richards
Harness, J. L. White
Harness clamp, J. McCormick..
Harvester, J. . Elward (r) ...

Square, try, J. E. Bonin
Stalr cover fastentng, A, Holbrook
Steamer, cullnary, C. M. Newell...

AND EACH BEARING THAT DATE.

[Those marked (r) are P

Steeriog apparatus, F. Gould....

theaction described by B. must take piace to some

(83) H A. S asks: 1. Of what size ehould
oedar logs be for an squeduct, if bored witha 2
fnch hole, to sustain & pressure of 10 feet of wa-
ter? A. From4to Sinches In diameter. 2. How
thick should wrought fron pipe be for the same
purpose? A. About & of an inch.

(88) E. E. C. nsks: What pressure of gas
would be required to throw the oll from a well
1,060 feet deep, 4 Inohes in diameter? A, A press-
ure per square inoh equal to the welght of a col-
umn of oll with 1 Inch cross section and 1,060
feet high, with a slight addition to overcome fric- | Bale tie, J. L. Randolph..

(34) J. J. R. says: I have an ordinary fur-
nace in the basement of o three story house. The
furnace bus a sheet {ron cover which becomes hot
und radiates in the cellar. Could I choek the m-

Alr or stench trap, C. W, Garland..
Alarm, burglar, J, H. P, Inslee.
Amalgamator, L. Hinekley......
Animal weaning bit, MeGeeetal........

Annunciator, electrie, Axthelm & Pease,
Annunclator, electric, A. S, Wetmore,

Auricle, J. M. Bateh
Bale tie, J. . Sayder..

(35) 3. E. T. asks: What is the horse power | Bed frame. adjustment, W. J. Myers.
of = stream of water 10 foet deep and 10 foet wide, | Bed lodnge, W. E. Buser.............
acting on an improved turbine under the most fa- | Bed lounge, J. Hoey (r)...

Bodstesd, sofa, J. Refeh...........
vorable circumstanoces About "
vy WP OMBOK | oditead. wirbrots, - X, Hotatan:

the full effect of the water. Bedstead, wardrobe, J. W. Post..

(36) T. W, says: We steam our handles, | ey, door, J. M. Hinehey
which are made of ashwood, but find that a grest | Biliard tables, lghting, H. C. Hayt.
many split and break In bending: §s there any | Bird cage, G. F. J. Colburn._.....
preparstion we can put into the water to make | Bird cage, G. Gliather.......
the wood soften o it will not break? A. We
think not. Good bending apparatus, thorough
steaming, together with st least s fair quality of
‘wood, will generally insure success,

(37) H. M. asks: 1. Can you tell me of an | Beok-stabbing machine, Hickok & C

wm“m.m Boot and shoe heel, J. W, Jones.....
for the working parts of models? A. Type metal, Boot spring shank, 8, ', Littiefield,
composedof lead and antimony, will answer for | Botte stopper, M. 1. Hinden......
many purposes. 2. What §s the melting point of
copper? A. About 2500° Fah,

Al what speed must I runan emery wheel 3
inches In diameter? A, At from 3,000 to 3,600 rev-

(38) M. M. H. aske: Will as much water
fall into & vessel at an angle of 45* or 8, driven
Z:M-Mm perpendiculariy ¥

(39) F. C. R asks: 1. Will a horizontal
boiler %34 feet long by I inches dlameter be large
enough to furnish steam for an osclllating enging
24 Inches lametor by 4 Inches stroke, making
0 revolations per minute? A, It is rather too
small. 2. Would such a boller, of black sheot
iron, earry 40 or % Ibs. of stoam with safety 7
Thickness of fron is J;
carry sbout 40 Ibe., If well bullt.

MINERALS, BTC.—~S8pecimens have been re
eelved from the following correspondents and
examined, with the results stated :

A H. D. P~Tho gas s probably carburetted hy-
drogen.  The water contalos & large peroentago
This might bo recovered
by evaporstion.—W. J, C.—~Your specimens have
Minemls should be sent In & sopo-
rato package, abeled with the name and address
of the sender.— W, W, K.~ It s magnesium lHme-
stone~E E H. It s & vardety of white pipe

Bird cage, O. W, Taft.,
Bolt, Robinson & Ferrie........

Bone black, revivifylag, J. Gandolfo..

of chloride of sodium,

COMMUNICATIONS RECEIVED,

The Editor of the SOIRsTIFIC AMENWICAN Wo-
knowledges, with much pleasure, the receipt of
original papers and conteibutions upon the follow-

On Crime and (s Cause,
On the Potato Dug.
On » Check Mark., Hy H. 8,

On the Barosoope,
On Propelling Ships,
On the Glacial Period

On Flax Growing In the West,

Harvester, J. H. Elward .
Harvester, A. T. Nord

Stench trap, E. F. Mutehine ... ..

A complete copy of any patent In the annexed list,

Including both the specifications and drawings, will be
furnishod from this office for one dollar. Ia ordering.

Stove, hesting, W. D, Bartlett ..
Stove pipe damper, J. H. Rhamy (

Harvester rake, D. H. Kime. ...
Heater, steam, A. Van Hom (1)..
Hedge, plashed, D. M. Kirkbride...

please state the number and date of the patent desired,
and remit to Munn &Co. . 57 Park Row, New York city.

Auger, carth, C, W, Twigg.......oovvne

Bale tie wire, besding, H. W, X
Barrels, protector In tapping, B, Brown,

Stoves, oven for gax, J. R, Shirley.

Hemp and flax brake, L. E. Burdin
Hook fastening, suspension, W. H. Haines.
Horse boot, H, B, Cook

Suspenders, end fastening for, J. H. Marfey.....
Table, tronlng, N. Clark. ...
Teeth, artificlal, W. £, Hall .,
Telegraphs, duplex, T. A. Edison.
Thill coupling, H. Dick
Tlles, making fooring, G, A. Stanbery.

Howe goods, H. G. Hubbard ...........
Hydrant, J. T. Davis,......

e 38 .

Tool, compound, M. Young.........
Tool, blank, hand, L.T, Richardson

Insect powder gun, C. B. Dickinson
d, F.G. Niedringh

Japan or varaish, base for, W. P. Jenney
Key holé guard, La Blanc & St. Plerre..
Knife rackand rest, A. B. Byrkit, ..

Trunk corner clamp, E. A, G. Roulstone (1)
Trunks, tray bolt for, G. Croueh .. ........
Truss, spermatic, H. A, Stephenson....

o AR

Bolt for trunks, tray, G. Crouch .

Book case, revolving, J. J. Crandall

Bottle stopper, I'. Miles, ...
Box for bottles, J. Matthews, .
Dridal bit, B, Lillenthal, ...,
Broom, Kellogg & Bunker,........

Bucket and cooker, dinner, ¥, Zugg
Bockle, A. B, Bhaw (F)....ooiniinninn
Buckie, L. A Sprague.......coonn
Bulldlugs, metal cover for, Belt & Perkine
Darners, shade for gas, W, ¥, Boanell, Jr.

Canlater, W T, Bherer (f).....cuues
Car axio lubrieator, J, M, MoDonald. ,
Car Lrake, J, Dlanshan, .........o.000
Car coupling, X. Darrow
Car coupling, I, Howson, ..
Car coupling, J. W, Jones, .,
Car conpling, W, K, Leonard
Car coupling, 4. ¥, Roehm. .,
Car couplivg, I, O, Wernor
Car coupling tigh Wo D

Car dumping, D, Manuol..,....,....
Car hoating apparstus, ¥, A, Ml
Car starter, Moschcowits & Jasper, ...
Car trucks, shifting, . H. Ramsoy...
Carwhieel mllway, I, N, Allen (r)...
Carpet stroteber, J. 8. lngbam. ...
Carpet stroteher, M. W. Knox.....
Carriage step, O, ). Gould (r),.....
Cartridgs, A Tt s
Chialr, reelining. J. W MeDonoegh

Turning and planing tool, metal, T. T. Lingard.. 585,190
Umbrella, G. & O, Lioh. ...
Urn, tea and coffee, A, B, Stapler..

Valve, governor, E. §

Valve, stoam, J. L, Agnew .,
Valve, steam, R. T, Crane..
Valve stems, ote,, turning, Crane &
Valve, throttle, Beal & Andrews,

Latch, door, O. H. Glibert. ......oo.vue ieres
Leathor-creasing machine, J. I, Stetson.
L0000, BB, BRI W ez aneronsansarvessonndne
Mall bags, attaching tags to, G. I, Fayman,

Marker, land. J. Augspungor. Vehicle spring, 1. W, Mead.

Moeat cutter, J. Hughes .
Mechanical movement, Jordan of al..
Mechanical movement, M. G. Mosher.
Mechanical movement, H. Olsen. ..

Mower, lawn, J. C. & C. J. Sturgeon.
Mowing machive, €. B. Martin
Musie leaf turners, C. P, Brown .
Nall extractor, M. H, Frank,
Nall sorow, J. GObbels .
Nutlock, M. A. Spafford,
Nutloek, I. Van Kurab. . . o.oovavararnins
Of), resinons sabstance from, W. I*. Jeaney......
Organ stock, planing metal, 8, C, Symonds ...

Organ stop action, reed, J. Florey
Organ stop action, H. Smith
Organ treadle, sdjustable, J. 8. Hoblnson .
Organs, sub bass for reed, B, K, Letton

Watchman ‘s time tndicator, J. A,
Westher strip, T, G, Plate. ...
Wedges, making, J. 1
Windmill, C, C, Harris......o00

Wrench, E. HLKnlght oo
Wrench, spanner, A, ¥, BKIIDOT. . .oooveriennaen. . 11608

DESIGNS PATENTED.

9,012 —Nass RuLier. —E. O. Frink, Indlanspolis, Ind,
9,013, ~STAIR PLaves. —W. . Gould, Montrose, N. J,
54 ~Maron Sare. A, Iske, Lancaster, Pa.

2005, —Kora Frame, ~C. Thaeh, New York city.

9,316, Provune Fraxe. <, J. Brown, Troy, N. H.
9,817, ~PrxoiL Case.~J. Dicker, Nowark, N. J.

9,818, —~Fax. 1. Maloney, Georgetown, D, C.

9,819, —S1ove.~G, W, Nobertson, Peekakill, N. ¥.
9,20, ~PAnron Srove,~W, W, Stanard, Duffalo, N. ¥
9,221, 9,022 ~CAnrErs. ~T. J, Stoarns, Boston, Mass.
9,529, —Vank.—J . H, Whitehouse, Brooklyn, N. ¥,

{A copy of any one of the above patents may be had by
remitting ono dollar 1o MUNX & Co., #7 Park Row, Now

Packing, sabestos, J. 5. Rosenthal
Pall and sleve, ssh, F. G, Ford,
Pall, milk, M. G. Blinn
Pan, baker's, W. I. Harrix,
Pau, baking, L. K, Brown,
Pan ahield, B, Haoek. . oo
Papor mill boed plate, W, K. Taylor
Phioto-chromio prints, produeing, L. Vidal
Mano aetlon, J. W. Holmos
Pletire gxhibitar, pocket, O, 1. Thompso
Pil-conting machine, U, C, Neor, ..o beserit
Pipos, ote,, costing for, . MeCabe
Maner-reyersing motion,C, Van Haangon.
Planor prossure roll, J. I', Barnham, ..
Pianter, corn, G, Lambert
Manters, check rowoer for corn, J. I, Gale,
Mow, G, J, Overshiner
Plow, Parker & Downlng
Plow, W._ H. satton_.....

maoldboards, annealing, Nabeock

SCHEDULE OF PATENT FEES,

Onmﬁ%:‘ut........................ we
On fling each applioation for » Patent (17 years).
On appeal to REstniners nCblef..... .ooinssressieenee 1O
On appeal 16 Commislonst of Patents. ... ..o S0
8 AEPIIOSLION 100 OISR, . «.oovnvsreesrnnsasssisiassa BB

Chalr sents, shaping, A. P, Jobnson. .......

Ohimpney eowl, I'. J. Dambach
Churn, Frank & Kissling

Mow moldboard. treatibent of , J. 8, Rabinson. .,
Mow point, W. H. Trissler
Plaw, sulky, J. Warwiok

B TORIN). ..occaceansersB10
On applieation for Destgn (T Foan). .. ooiimunminsd ¥

acialmer
On an application for Design

Clsterne, waterfitering, 8. E, !lmhn .

Clamp, Jolner's, G. A. Nsumaun
Clasp, aarmant, 8. M. Allen, ...

Fress, copylog, G. U
Pross, cotton, 5. H, Gllman, ...,
Pross, power, B, G, Martin

On application for Doslgn (M JORM) i SO0

Clay wheels, spersting, W. A. & T, )’.'llh

Nlothes poander, B, R, $wan

Clothes sprinkier, Ballow & Woerd
Coftee polian, U, 1. Nichols

Coflew pot, U, Vanderboek

Conub, bark, J. W. Vielochmann (r)
Compam, mariner’'s, 8, Heat . :
Conneeting rod, extenstion, A. G, Lall....
Cotton eleaner, sond, W, L, Crowson
Caltivator, tooth, J. Mitehell
Cuspadore, J,. Pland. .

Privy vaults, cloaning, O. M. Youle. ..
Propeller, steertng, ¥F. J. Ashburn
Palley bloek, 0. J. Herseg.,....
Pulley, expansion, Shakiee & Nopt
Fulp from wood, producing. J. T, Av
Pamp sttschment, 8, J. Adans
Pump, ehain, B, A, Vao Sant
Pomp, double-aoting fores, G, W. Nooper..
PFunching and shearing wetal, 1 8, Van Win
adistor, steam, J. O, Copa (F)
adiator, steam, J, K. Rood. ... ..

Dead contors, overeaoming, T, L. Hubbard. ..

Dental hentor, L. W, Clark.........
Mgger, potato, A, Itighy

Hallway gnte, K. I*, Spahn
Hallway rall Jolnt, C, Barker "
Maliway switel, J. M. Duekiey, oo v RN
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Solid Steel Cutters for
inds of Varlety Moulders
fade 10 order, and warranted
by the

B, ¢, M '( HINERY CO.

e . samp for our new and revised Catalogue and
Thos P, Porter, Ex<iov. Ky Gen'l Munnger, } ILTERED l UBRI( AT”\{ \(',)P“”_ " \ ( ll l \ l .\ l l "(’ I‘h o | PHICE Hat (ith edition, Jus lssued) 10
P 5 3 " 4 C )\ / GEO. W, READ §
POSITIVELY NO PONTFONEMENT! FURdew N‘s'wv roR BeL. OF 47 GALS T Dl i L A N ! 19810 100 Lowe M., f00 b and s ine B ), ¥
100,000 ! X on Dogs, 0%, w ER
s firind sk b igses swangiiav . g
Qe (irand Cash (i 300,000 o g % (5K . FOREIGN PATENTS
e (i Cunh Gir | 0,000 ron { | Clastipe, Die Dogs, Clamp Dogs, Vies Clamps, AND
g e 3,000 (B BPIRAL SPRINGS. B Iug Mandrols &c. Bend for lalost Price List 1o 4
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be had sl this ofice and st all Nows

100 Cash Gifin of 00 vae u 008 | for working. inciuding liarde: nik and Tempariag. Prics )l Od('-l ]‘:llf-'.'illl‘s. There 18 no doubt that our Centennial Kiposition wil

00 0,00 lvr..nn . nlun-) o ROLENTIFIO AMERIOAN SUPFLY
p AtIract Lo our shores wuititodes of represestative people

60,000 | xxxt No. 3. 1o

188 fask e o '?.::r::E BB | LA, tomun e Wt tene osracagef ihe ok THE CENTENNIAL,
b
b

Caw (-l'll “:

10,000 I.l His ot 120,000 | Stores throughout the country
» “s Ll

. o Cuthiplete seta of from all parts of the warld, and they will take home with
Total, 11,136 Gifts, All Cash 650,000 | - C astin gs | thom many of cur best Lprovements o tatroduce fnto
RICE OF TICKETS P 4 thelr own manufactures
P 5 x 3 - for waking smal) A% esushal Gat
wole toketa, $12; Halves, 86; Quarters, §3; 9 Tickets, Mo eats Kugtoe 0 unussal oppartunity will be affered for selllng o
: bore

s 30, siroke, price M

Tiokels, P2 “\ TiekKets, S50 w4y Tiekets, lul | A ) AL cul thase people such '“r"‘““""h & have been secured on
: s Novs : Gear Whoels and | #00d Ameriean lnventions In the respective coustrics
| Parts of Mo Soiall Tools snd Matariale ’ 3
o ( 1.1‘ ancilimen, Hon Alvin  Duvkll, late OF EVERY DESCRIPTION. Tilustrated ¢ g all W . from which these visitars comme

ot gue ¥
¢ Justice of Keotucky, and other -lxl-uwui-w-l ; GOUDNOW & WIGHTMAN. 23HCornhill, Noston, Mase At the reduced prices for which patents are obtalned
eltlanns, together with such disinterested WISODE s

. l
[k "1t l l l \ l t’t - = S : abroad, our people will lose & chance not likely to voeur
the tieknt holders present may designate, will superts (Jo ‘ 0 o h l“ l ";)‘. Tl”S MUSTACHE produced by the wse | o0 they do 0ot avall thamastves of the pportanity

tend the drawing of Dyse's Beand KLixin, witoous

\
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K ayor of Frankfort, the entire |TRON & WOOD WORKING MACHINERY “"'f"
!
!

!
,:":1" ey B g oy Ao ,",'. :("{;'.',“ " l.'.'l-m\ -l...l..x'- ; HANGENS, PULLEYS, COUPLINGS, BELTING, &«¢ “ I\.\"x\":'.‘n'..:'x :l'rl-lw';‘l’u{l‘n'u"l‘\‘.‘-‘l’lwl:I.“:.\“(“I'n"";: :'. :.lul';“" "I’:'l"llll"lu“-'m o Ropngcohit aregg o e .
..,;,;’, : ,';,' ) ",. Y 4 ] "/.]{' TRIBUTION l“::lvu;‘ .l”' A P > ¢ ) m....m.lu ! .'..; gue i;:x Price List | E OMITR & L Rer e r.-um.:. l-‘-m.n.:v'.‘r patonts ready to nogotiate during the
cumnmunications ders ) 3 an k. :
i o Rl sl e o o e, | cpert Ao et e TANITR GO 2 sob mry | PATEVEROUNHS SCCHTIMO SOUNICR WAAKS: | For Sostof piete i the ikt somares snd s
Genr n-l. Munmnger .I r.nnl-lun. Ky, WHEELS AN l.. U :':: .\' '. ". ’: f"ll \,“ .‘:'\;".”.\.\' “'\ o | natt, O ud for Clreslars ’ contaluing full In;\:'m:l,l:l:'. DU S ey P

- cam Ln me ' e MPROVED CEMENT PIPE MACHINERY Address MUNN & 00,
Oalllhueu thtl; (Jmnl ‘3! 4 PINE BLIND SLATS FYOR/| | forn ovel or lub-Julnt pipe—turnished,

™ ) > YAWED WHITH
’ .,.n ¥, Botler and Fogls o -'-" "' \-;- Dry,cholon, & choap, Accesaibleto N ¥ . Kaal- | aiid use of s ed under patents establishod by U, Pk Now, New Yorg
! : ) Bale—OThle beaten, M. D RATHBUN & SO§ . furtber lnformation, spply to Caugny | DRANCH Orvion, cor, ¥ and Tth Sa.
» .' — e Washlogton, D, ©
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Send forC1r ALLG Rkt Morrisanis, 5.}
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m'm.--....-"...lu“.
P cents n line,
Angravings may Asad adrertirements al Ihe same rote
wer line, By magruremenl, ae the jetter press. Ad-
rertisemenis must b receired al publication afice ur
“ﬂMmu.u{c_'hmlw. .

SCHLENKER'S

Stationary-Die and Revolving-Die

Bolt Cutters.

THE BEST AND CHEAPEST MADE,

HOWARD IRON !glll.

‘ wlo, N. Y.
g Send for Catalogue. &

roor 1.u-um—m‘!;,m‘—.u:h, !'P.!e'?.’."‘mﬁ"_u

QTANDARD SOROLL BODK, Just_out, hay 20
dosigna and tdeas Inn\uulvt to all l'\mu‘n. ol

| \ i St Do aeon to be spprecia.
}im ‘%"r&y': . 'i Lo e 'm\h\nrv or p'a niem'

ted, Sxaine At 5“
led on rocelpt of priov by
m #:?R\“!.(ltl.r; Namau 8L, N.'\p.
1*6&':'1&37 TANNATE OF SODA DOILER
% a!s'&‘,“&.“?«'»{z‘ fis & 00., Madison, Ind.
¥ Send for book on Boller lnemull_mf,i

Forges,
FOR YOUR SHOP.

Send 3. stamp for catalogue 1o EMIIRE PORTABLE
FORGE CO., Troy, N, Y. S
DOWN TO $8.00.

« Danbury'* Drill Chock—the *‘old reliable,”"

nL': lﬂmfg?:lo'l"“"‘tnllntel._h'-ﬂrrnllh-

ened I T eonl. Always bost—now Dest and Cheapest.,

All Hardware aod Hu‘clnrn Ftores sell them.  The

HULL & HELDEN CO., Manufactarery, Danbury, Conn.

WIRE ROPE

Address JOHN A. BOERLING'S SONS, Manufactur-
ers, Treston. N. J., or 117 Liberty Si., New York.
Wheels and Rope for conveylog power long distances.
Sead for Circslar,

7 ELOCIPEDE CARRIAGES, OF LIGHT CON-

stroctios, . Worked Emu cranks ;
M‘“ﬁ tresdies. (justraled in SCIENTIFIC AME-
RICAN SUPPLEMENT No. 5. To be had at this office
and of all news agests. Price 10 centa.

[ESTABLISHED 1846.]

Mum & Co.’s Patent Offies.

The Oldcst Agency for Soliciting Patents {o the | S. Th

United States.
THIRTY YEARS' EXPERIENCE.

MORE PATENTS bhave been secured through this
agency, at howme and abroad, than through any other In
the world.

They employ =s thelr assfstants & corps of the most ex-
P 4 men as exami pecification writers, and
draftamen that can be found, many of whom have been
solected from the ranks of the Patent Otice,

SIXTY THOUSAND inventors have svalled them-
selves of Monn & Co.'s sorvices In examioing thelr in-
ventions and proouring thelr pstonta,

MUNN & CO,, In fon with the publication of
the SCIENTIFIC AMERICAN, continne to examine in-
ventions, confer with Inventors, prepare drawings, spe-
cifications, snd sssignments, atiénd w filing applications
in the Patent Office, psying the government fees, and
watch each case ¥1ep by step while pending before the ex-
aminer, This is done through thelr branch office, corner
Fand Uh streets, Washington. They also prepare and
file caveats, procure design patents, trademarks, and re-
Issues, sttend to rejected cases (prepared by the tnventor
Or other attorueys), procure copyrights, sitend o Inter-
ferences, give written opinions on matters of infringe-
ment, furnish coples of patenta, aod, in fact, sttend to
every branch of patent busoess both in this and in for-
elgn countries.

A special notice 1s made in the SCIENTIFIC AMERI-
CAN of all inventions patented through this agency ,with
the name snd residence of the pstentee, Patents are of-
ten sold, Lo part or whole, Lo persons sttracted to the {n-
vention by sueh notice.

Fatents obtalned fn Canads, England, France, Belglum,
Germany, Russla, Promis, Spain, Portugal, the British
Colonles, and all other countries where patents are
granted, st prices greatly reducod from former rutes.
Sead for paophlet pertalaing specially to forelgn patents,
wihidch atates the cost, tine granted ,snd the requirements

or each country.

Coples of Putents,

Persons deaslring any patent lssued from 15% to Novem-
ber 3%, 1867, can be supplied with official coples at rea-
sonable cost, the price depending upon the extent of
drawings and length of specifications.

Any patent lssued since November 77, 1567, at which
tme the Fatent Oco commenced printing the drawings
sod specifications, way be had by remitting to this of-
fice §1.

A copy of the clatins of any patent Issued since 1530 will
be furnished for §1.

When ordering coples, ploase to remit for the same s
above, and stste name of patentos, title of Invention,
sod date of patent,

A pamphilet contalning the lsws and full directions for
obtaining United Btates patents sent free, A hand-
somely bound Ecference Book, gilt odgos, contains 140
pagos and many engravings aud tables linportant to overy
putentes and mochianic, xnd s  useful handhook of rofs
erence for everybody., Price @ centa, malled free,

Addremss
MUNN & CO,,
Fablishers SCIENTIFIC AMERICAN,
347 Park Row, N, Y.
Braxce Orrios—Lorger ¥ nnd 7th Bireets, Wash-
Kton, D. C.

: Scientific

American,

[JuLy 1, 1876.

THE HEALD & SISCO
Patent Centrifugal Pumps.

) TA L.
Pr Prigigont o Now Drieans: O "a'c?nnu}._ud Now
ark. 't Nedal or ! Award,’

Amertoan [natitute, %3
Perfect satlsfaction gaarantesd . The ehoapest stmpl eot,
strongest, most effiolent and lar Putnp In wse, for
empt Dry-docks, Ceffer da #ic., and fur_use 16
hrm "‘f-nnnln.nnd Pantaries, BTEAM PLUMPS
very low for Wrecking, b tug, Irvigsting, ete. 1o
trated pamphlet, Nearly | 00 references to sctual
customers, ™ e Aret class teatimony Address
HUEALD, SIRCO & 0O,  Baldwinaville, N. ¥

) {

and Shaped Diamond Carbon Polnts, Indispensanie for
Truefog Fmery Wheels, drindstones, Hardened Hteol
and Papor Calender [tollors, Driliing, Maning, Moulding
and sawing stone, J. DICKINRON, 64 Nassan 8t,, N. Y,

Todd & Rafferty Machine Co.

MANUFACTURERS OF
The oolabrmied Greens Variable Cut:Off Engine, Lowae's
Patent Tubular and Flyge Dollers, Plain Nll-."v Vilve bt
1onary, Holating, and Portable Englues,  Bollers of all
kinds, Stoam Pumps, MU Gearing, N\ltl!uu‘hc‘_ ik,
Tow Oakum, Bagging ,Rope, Flax,and Homp .I-vhlmvry.
Agents Tor the New Hlaven Munnnrluﬂnr Co.'s Maohin-
15t Tools, for Judson's Governors and Stop Valves,
Sturtevant  Blowers, and Differential Pulley: Blocks.
WAREROOMS, 88 LIDERTY STHEET,NE YORK,
WONKS, PATERAON, NEW JEREEY
" DAMPER " T AND LEVER
REGULATORS OAUE COCKS.
MURRILL & KEIZER, 41 Holllday St., E‘_'i

The Seientific American

REFERENCE BOOK.

A Bound Book of 144 Pages, for 25c¢.

On receipt of 25 conta, wo send by mall, post patd, a
copy of a handsome little bound volume entitied the Sci-
ESTIFIC AMERIOAY RerErpxce Doox, contalning 184
peges Hlusirated with engravings, and forming one of
the cheapest and most valuable books of condensed re-
ference ever printed. Among tx contents are:

1, The Censos of the Unitod Siates, by States,
Territories, and Countien, in fuilishowing also the srea
of the several States,

2. Table of Occupntions. -Showing the principal oc-
cupations of the people of the United States, and the
number of persons chgaged In cach occupation. Cotmn-
plied from the last Censis
Tudle of Oities having over 10,000 Inhabditants—Com-
plled from the last Census,

3. The Patent Laws of the United States in full.
With Directions How to Obtain Patents, Official Rales,
Costs. ete.; Forma for Applieations for Patents and
Caveata: Forms for Amignments, In whole and part;
Licences: State, Town, County, and Sho ts; Di-
w’ccﬂo[n: Ho:p'l? "t..‘lmd“fcr‘?d Sell Inventions ; General
cipies a) cable 1o Infringements; Synopsis of the
Patent Laws of I‘ur\-l‘n.’('guuldn (m{nr&udum

Prioes—Sxhd, 01,00 fxl, 02.95: 12x] &, 85,50 Jex2, 12
el $16.00 ; 30x2, $19,00; 2xN, 62, ALl other slzes at pro
| portionate prices Fast cutling, free from glazing, they
Are tho beal Sotld Emery Wheels, Give dlam. of holes
In your order for wheels.” Emgry Grinders unequalied b
any in the world.  Address AMERICAN TWIST DRUL

'§ HOUSTON
W.

URBI
ATTERWI:;EEI.

WWMPORTANY TMPROVEMEMTAY
LND TOR WEW CIRCUMAR,

\“.“‘R\\.\.k HOUSTON
AROMN WORNKS.
BrLO\Y, WISCONSIN.

NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

WERM AR SPACE?Y IMPROVEMENT,
Baven 10 o W per cent, CHALMERS SPENCE CO,,
Yoot K, mh e, N, Y. 1190 N, 3nd 8t,, 5t. Louls, Mo,

W. C.| DUYCKI!\JCK,
IMronTEn, MANUFACTUNER, AND DEALEN IN
Railway, Machinists’,and En

gineers' Supplies.

50 and 52 JOHN NTHREET,
F. 0. Box 4101, NEW YORK

 Niagara
SteamPumpWorks

EsTARLIANED 182,

CHARLES B. HARDICK,
No. 23 Adnmnws Stroeet,
BROOKLYN, N. Y.

M. SELIG JUNIOR, & CO.
Importers of Awmerican Machlnery, 'Touh. A‘r‘culmnl
Implements, Wholesale and Export Hardware and Ma-
chinery Merchants, Est'd 186, *5 Queen Victoria 5t

LONDON, E. C., Exoraxp,

Portland and Keene's Cement.

From the best London Manufacturers. For sale by
JAMES BRAND, &5 Deckman St., New York,
A Practical Treatise on Cement furnlsbed for 25 cents.

TTIHHITFJ VROUGHT

IRON
~= BraAmS & GIRDERS

'I‘BE UNION IRON MILLS, Piusburgh, Pa—

The attention of Engineers and Architects is called
to our improved Wronght-iron Beams and Girders (pat-
ented), In which the compound welds between the stem
and ganges, which have proved so objectionable fn the old
mode of manufacturing,are entirely svolded. Weare pre-
sared to furnlsh’all -uf AL terms aa favorable as can be
obtained elsewhere. For descriptive lith « address
Carnegle Brothiers & Co., Unfon Iron Mills, Pittaburgh, Ps.

Rights of Employers and Employees in P to In-
ventions; State Lawa concorning Patents, :

4. United States Trado Mark Registration, show-
ng the Trado Mark Law in fu 1y wﬂ'& ?)‘ln‘gaom: for
Registeriug Trade Murks, Costw, oto,

3. United States € Labe
toll,  With Direct oo ey Lox lay i,

6. The ncipnl Mochanical Movements. De-
S and astrateld by 180 small dlaxrame, Of great
value to Inventors and Designers of Mechaniym,

7. Geometry, as Applied to Practical Parposes. With
{llustrations,

e Modern Steam Engine.—~With engraving,
shiowing all the parts, names, otc,, and a drief history
of the Invention and Progress of Steam Power.

9. Horwe Power,~Simple and plaln rules for Caleu-
lating the Horse Fower of Steam Engines and Streams
of Water,

10 nots.~Presentl engravings of 4 different
kfn}n‘o!ohope Kuoots, :Tth expl‘mﬁon- s to tylog.

11, Tables of Welghts an Mra-urc-.—Tro
l\’cum; A.po(hccarln'w‘vuimx 2volrm:’po » or Comz

mercial Welght; French We Ighta; United St ites Stand-

ard; D { 0| ud ) 0i Cuble Measure;
l.lanld feasure ; ¥rench Square Measure: French

Cuble, or Eolld Measure; Measuring Land by Welght,

with cnﬁn\'inn of asoction of the Enulllh. and & sec~

ton of the French rule, of equal length,

12, Yaluable ‘l‘nb{pu :

(1) Table of the Veloelty and Fores of the Wind.

(2) Table of the Speelne Gravity and Welght per Cu-
ble ootand Cublc inch, of the principal substancesused
2 S abie of the 1 -C

($) e of the Heat-Conducting Power of varlous
Metals and other Sollds and quuld-f

() Table of the Mineral Constituents absorbed or
removed from the Soll, per acre, by different crops.

{3) Table of Steam Pressures and Temperatures,

(6) Table of the Effects of Heat upon various bodies,
melting points, etc,

13. Miscellaneous Information.—Foree of Expan-
sion by Heat: small Steamboats, pro) rdlmenﬂou‘:.:f
engines, bollers, propellers, bo-&: ncubation, Tem-
persture of ; To Make Tracing Faper; Constituents of
various Substances; Friction, how produced, and Rules
for Calculation: Specific Heat Explained; Specific
Gravity of Liquids, Solids, Alr, and Gases: Gunpow-
der—FPressure, Heat, and Horse Power of ; Copying Ink,
to Make; Heat, 1ts mechanical equivalent explained ;
Molecules of Matter, sizeand motion explained; Light-
ning and Lightalng Rods—valuable information ; Value
of Dralnage Explalned; Amount of Power at present
Yieldod from Cual by best Englnes; Bound—its veloeity
and nctlon; Liguid"Glues, KHecipes; Valueof Drains;
Properties of Chiarooal; llluhl of Wavea; Speed of
Elootrie Bpark, te, ; Yaluable Reolpes,

,Tho SCIEXTIFIC AMERICAN REFERENCE BOOK,

Price nnl{ 25 ounta, may be had of News Agents (o all

e

parts of the country, and of the undersigned. Se
mall on receipt of tho proe. gued. Sent by

price,

MUNN & CO., Publishers,

Sclentific Amerionn Oflice,
37 Park Row, New York

HE CENTENNIAL INTERNATIONAL EX-
HIBITION OF 1576, ~The full History and Progress
o %m Exhibition, maps of the grounds. engravings of
the bufldings, nows and accounts of all the most notable
objoots, ar« give n *I&IKXT C AMERI-
C BHW mll'h" the year; single co-
ples 10 cts, To ‘in" o Jand of all news agents.
All the back numbers, from the commencement on Jan

uary 1, 1579, can be had hose who desire to possess o
complete and splendid Tllustrated Record of the Centen-
nisl Exposition, should bave the SCIENTIFIC AMERI-
CAN SUPPLEMENT.

ub“}‘oc Ro with the Improved White Asbestos
¢lr e Proot (.‘uﬁﬂr‘.'fur aeop orngt Roofs in all climates.
sbostos Root Conting, for old Leaky Roofs.
shoston Cempnt, for ropairing Leaks on Roofs.
n'-u t, for Tin Roofs, Irorwork, &c.
honton f r& all colors—for structural purposes.
Asbeston 'l‘f r{'of(!onmmfor wood work, &c.

» d
Asbeston N En‘m "nc “., flat f:dggn':‘{l i‘ll wizes.
8 rdi elts, Vormin-Proof Lining, &c.
These articles ure ready for use, and can casily ap-
plied by any one. Send for Pamphiets, Price Lists, &c.
W.JOHNS, 87 Maiden Lane N.Y.,

Established 1558,

P atenteo and Manufacturer.

WHIPPLE'S
Patent Door Knob.

Awnrded a Bronze Medal at tho American Instituto Fatr
for 1594, The Jud enﬁg: ** We consider this method of
1 "

VOMPRESSED AIR MOTIVE POWER.—For
J_particulars of the most (-
for S ‘ll-:.\'TlFIl," .\)‘I F.lllll:'A".'\c':}' ',',',f",':‘;;“:;f]'}." JPZ';:?‘:
-m’!.f. containing & engravings of the ** Compressed

Al Locomotives now In us 3
Works, with dimensions, ete, tha e e

PERFEOT
NEWSPAPER FILE.

The Koch Patent ¥

for presery
magnzines, sand pamphieta, has hoon l!‘i’(“‘l‘l!i‘)‘-nl’l'ﬂ,:g.\.’:’f
wnd price reduced,  Bubsoribers 1o the BOIENTIFIO A~
KIICAN and BOXENTIFIO AMKNIOAN BUPPLEMENT can be
suppliod for the low price of §1,580 by mull, or $1,25 at the
r.,lx e ul.gl‘nu_ papor,  Hoavy bhoard uld:"r, nacription
BUIENTIFIO AMERICAN,'" In glit, Nocossary for
every one whio wishes to presarye the papor,

Address
MUNN & CO,,

Publishers Bomesrivio AMERICAN,

"EAGLE FOOT LATHES,

With Boroll and Clreular Baw Attach-
menta, Slide Rest, Tools, &c. ; also Small
Buogine Lathes, Motal Hand Mlaners, &c.
Noeatest deslgos, superior fnlsh, i.ow
Prices. Our new Ustaloguo describes
those and every Lol necessary for the A~
Mlour or Artizan, Bend for l’l
WM., L, CHABK & GO,

W & VT Liberty St. New York.

ing DOOR KNO! great lmprovement over any-
thing yet invented for the purpose, as it obyistes the use
of slde scrows and wasliers, and can be regulated to suit
any thickness of Doors.'* Send for Circular. G
THE PARKER & WHIPPLE COMPANY,
West Meriden, Conn.. or 97 Chambers St., N. Y.

Machinists’ Tools.

New and IMrnoved PATTERNS.
Bend for new Hlustrated catalo,

Lathes, Planers, ﬁ;‘ins. &e.

NEW HAVEN MANUFAOCTURING 00,
~ New H C

Haven, Conn.
CACEVNI0,

e LOWAN I'YAed sud B ENT,
Do Your Own Printing!
Pross for eards, Labels, eavelopes, sha,
Larger sises for |nrger work,
Pusinoss Men do thelr printing aod sdvertis
Ang, save and Increase trade. and
b tn teur Prin . Tha Girls o0
Kreal fun sad money st s

Et[n "gii( Sietaring. fend two for full oata
Pregs

e TR O Conx.

PORTLAND CEMENT

| MENT

Diamond Solid Emery Wheels. 'The Tanite Co.,

STROUDSBURGC, PA.
EMERY WHEELS & GRINDERS

AHICAGO on WESTERN HEAD QUARTERS
. "Tor Tanlte Cols Emery Wheels, Ql-'rhnlln.
ake St

nehinery, &o. C.C, CHAMPLIN, &
Tanite Wheols delivered free of frelght (n any part
of the Weat, on recaipt of list price In sdvance

LUREW PROPELLERS, THEIR SHAFTS AND
\ FITTINGE, Hy Hamilton W, § red, M, E. An
able trentt howlng the present practice, Its adyan
tages and a4 o With I‘fuvrt ,'rh @ 10 ganta, Con
tnued In No. 4 of BCIENTIFIC AMERICAN SUPPLE
T0 be hind ot this office, and of all news agenis

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

W. B, FRANKLIN, V. Pres't. ). M. ALLEN, Pres't
I, B, PIERCE, Sy,

Mill Furnishing Worlks
are the largest 1o the United State? They make Burr
Millstones, Portable Mills, Smut Machines, Packers, Mill
Picks, Water Wheels, Pulleys and Gearing, specially
adapted to Bour milis. Send for Catal 0.

J.T.NOYE & SON, Buffalo, N. Y.

RON DRIDGE BUILDING—A complote de-
scription, with dimensions, working drawings, sod
wrl;wrll\ os of Girard Avenue Bridee, Fhiladeiphis, Fa.
/ith foundstions of plers. Ten cogreviogs. Price %
centa,  Coptained fn Nos, 1, 2, and 4 of SUIENTIFIC
AMERICAN SUFPLEMENT, 10 cents per copy. To be
had at this oMee, and of all nows agents,

OLD ROLLED

SHAFTING.

The fact that this shafting bhas 35 per cent groster
strength, & Aner fnlh, and is troer to gape, than as
other In use, rendors it andoubtedly the most econ .
We are also the sole manufactarers of the URLENEATED
Cortixs' Par, CovrLina, and furnish Fulleys, Hangers,
ete, . of the most approved styles. Price lst malied on
lwl‘ullun 0 JONES & LAUGHLINS,

TYLMM!. nd and 3rd Avenues, Pltadargh,
190 8, Canal Street, Chicago, 1.
EF Stocks of this shafting In store and for sale by
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IMPROVED UNIVERSAL MILLING MACHINE,

The universal milling machine has long been known as
one of the most useful of machines, on account of its ndapta-
tion to produce a large rangoe of work in the making of small
tools. It is rendily applied to the execution of the endless
variety of small jobs which, without it, have to be done, in
every machine shop, by hand labor. The size of milling ma.
chines heretofore made has been switable for the work upon
twist drills, mills with spiral or straight teeth, the cutting
of small gears, grooving, slotting, and all ordinury ope-
rations of milling upon tools usually employed on sewing
machine work and other light machinery, and also by gun
makers.

The machine represented in the engra.
ving is of a larger size and has important
additions to enlarge its range of work. It
is provided with an adjustable center for
supporting the end of the arbor carrying
the catters or mills. By the use of gear-
in r upon the head of the machine, it is ca
pable of making very heavy cuts. The
anti-friction form of spindle and boxes are
retained, and both spindle and boxes are of
cast steel, hardened and ground. All the
motions for producing ungles, spirals, and
bevels in use upon the smaller machine are
applied to this larger size. The apparatus
is especially designed for use by engine and
locomotive builders, and upon a heavy
class of machine tools.

Further information can be obtained by
addressiog the makers, Brown & Sharps
Manufacturing Company, Providence, R.1.
The machine itself may be seen in the Cen-
tenninl Exposition, in Machinery Hall,
where it is located near the'large Corliss
engine.

-
New Test for Nitrie Acid in Water.
Nitric acid is one of the few acids all the

neutral salts of which are soluble in water,
rendering it impossible to precipitate it as
we do sulphuric and other acids. A large
number of tests have been proposed, and
several are in use, a very delicate one be-
ing brucine, to which it imparts an intense
red color. Professor A. Vogel, of Munich,
employs gold leaf, which dissolves in the
aqua regia formed on adding hydrochloric
acid. If 1-2 cubic inches of water be mixed
with hydrochloric acid and golf leaf, and
evaporated, & large percentage of nitrates
is indicated by the gold leaf growing
smaller, and the solution turning vellow

If the quantity of nitrates is small, the gold

is detected by chloride of tin; and even

when very little gold has been dissolved, s

light red

standing,
no sulphuric acid is employed,

precipitate will be noticed on
The advantage of this is that
this
frequently contains nitric acid and other

us

oxides of nitrogen, which make the reae
tion doubtful

— SO
The Hog Bou

The above is the name of u simple device invented by the

iwer===A Novel and Userul Invention,

New York, to induce hogs
to move, from the cars in which they are transported, into
the yard.

cattle yard men at West Albany,

l'ly*, asa ru]". are not of ace nmnw«lu!ln;: lll«)-"

sitions ; and when it comes to prevailing upon a car load of

them to move along upon & narrow gangway, the first ones
that start upon the plank are apt to decline to proceod fur

ther, nnd s0 block the egress of the rest.  This necessitaton
an astonishing amount of patience and beating, besides un
limited strong language, and of course often delays a cattle
time,

train for some The new invention for persunding the

animal to pass on iy the hog bouncer, made by bringing one !
end of the gangway plank to a firm support ; then under the
other end, two double car springs are placed. A powoerful |
Before the |

ear door is opened, the platform is carried down so as to'|

lever und u spring cateh completo the deviee

Compress the springs by the lever, and the cateh is hooked ‘

P
The hogs are then sllowed to pass along the platform, and

80 long an they move along properly, the plank is undis
turbed: bat a won as & crowd congregates and voeiforously
objects to golug further, the eatch is sprung One end of
the platform Mes about threo feet upward, and the regalt in
& showor of Living porkers, shot over the heads and upon the
soft bodies of the drove They are seldom Injured, but
vastly astonished ; and it is needless to add that the block- |
Ade s at once dispelled I'he drovers find this device, ridic ‘

ulous as it is, very useful in saving time and trouble, espe- | The Clematis,

cially when, as often is the case, large numbers of cattle trains |

are arriving and leaving,
S ———eqer—

Few plants, of late years, have received more attention
than the clematis for out-of-door decoration, and few are
U. §. Revenue Marine Service.Requirements of | better adapted for cultivating as elimbers in cool greenhouses,
Candidates as Engineers, [ for covering some unsightly objeet in the pleasure grounds,

The following recent orders of the Secretary of the Treasu- | for training on a trellis, and for training up the posts of the
ry may be useful to persons who desire to secure places as ‘I veranda., The gorgeous flowers of most of the varieties are
really very sttractive the colors of the different kinds being

engmeers on board of revenue vessels : !
No person will be originally appointed to a higher grade | white, blue, pink, and purple, The flowers of the native
one, ¢, oirginiana, are small and inconspicuous, of a greenish

than second assistant engineer, nor until he shall have
color. (. pitalba, or traveler's joy, is one of the most ram-

pussed a physical and professionnl examination, The phy-
sical examination shall precede the professional; and if ol pant growers in cultivation, and useful for covering quickly
uny large screen or trellis. Its flowers,

however, are small and unattractive, From
Chinn and Japan have been introduced the
most showy kinds we have, and from which
have rnised most of the excellent
varieties now to be found in our gardens. Of
these, ¢. lanuginosa is the type. From e.
potens, a white-flowering one, hiave also been
raised some fine varieties.

The soil most suitable for the clematis is a
well enriched, deep, open loam. There isno
use in planting in poor soil, and expecting
During their season of vigorous
growth, they luxuriate in plenty of liguid
manure. Attend regularly to the training of
the young shoots, us they soon get entangled
into such a mass that it is almost impossible
to separate them. A beautiful position for
training them is on some large rock in some
open exposure, where they generally bloom
freely, and form an inviting object. The
propagation of the herbaceous kinds is ac-
complished by dividing the roots just as they
The climbing kinds are
generally propagated from layers and cat.
tings, although, for the purpose of giving
more strength to weak varieties, and to
produce plants quickly, budding and grafting
are resorted to, using for a stoek e, HAammuia
a native of Europe, from which have been
raised some good of
well firmed young wood root must freely,

been

BUCCeSs,

commence 1o grow,

varieties. Cuttings
especially if taken from plants growing in a
greenhouse. They should be inserted in
sand on the benches, or in pots, and get a
good, brisk bottom heat, when they will
if potted and grown in a
renial temperature for a short time. then

s00n root, and,

placed where they can receive more air, and
k""[l in & cool house for the first Year, will
make excollent plants for putting out of

doors the second n

‘\
that
year's growth by cutting about half through
the shoot

year Layering is

formed upon well ripened shoots of

just under a bud, and slitting an
inch or two along

then pegging into a pot

filled with some porous soil.

As soon as
well rooted, sepamte from the parent plant,
If the
layor should not be well rooted in the fall,

and treat as describod for cuttings.

cut off the shoot and insert as a cutting,

UNIVERSAL MILLING MACHINE,

giving n gentle heat, when it will soon emit

roots from the cut portion
candidate be condemned physically, he will not be examined

be

sidered ax giving nssurance of appointment, as the department

’ri : 3
Pruning should be performed with caution on the climb-

further The passing of an examination must not con-

ing varieties which produce flowers on last year's young
wood; endeavor always to presorve ns much as possible of

roserves the r»,'hl to select persons of the highest attain. |1t

Sueh kinds as produce lowers on young wood of same
year should have all weak shoots thinned out, and buds

that will produce good st rong shoots encouraged. — Cwltivator
and ('-'I:I:Il’_y Gentleman.,

ments. in ease there should be more eandidates than vacancles.

A candidate for an appointment os econd assistant engi- |

;
neer must not be less than twenty-one nor more than thirty |
he must be of good moral character and cor

ho

months in a steam engine manufactory, or else have sorvd

yoars of ago BN —

must have worked not less than elghteen Demund and Supply in Invention.

rect habits ;

An Intoresting oxnmple of the effect of the demand of a
mechanioal product in seouring o supply is illustrated by
recent Inventor’s oxperionce in his endeavors to procure M.N'I
springs of groat sise and power. Tt appears that an English
inventor haw heen notlvely engagod for some time in the con
| I l ‘hll‘llt'”lil\ OF n tramway car, to be run by the motive power
explain thetr nses and mechanlonl operation, the manner of | exorted by steel sn s ) Y \ } o

: 1\ earlior ¢ \iu-rimnuhl\ |\|l“rL | o'\n-:\ll‘li ‘;:ull:.r\l:'h(‘"“v r"h“l o
! ' } ; o by indefatigable per
severance, induced the wpring makers to astonish themsel ves
by their productions A band of steel has been rolled,
which, when tempered into o spring, will give a draft of
3,000 1bs Another single band of steel has boen rolled,
i hln\'ing n width of 4 inches, and a length of 184 feot, In
’ tho application of this spring power, the services of station
{ary engines will be needed to wind them up, and thore must
neods be a decided loss by friction ;
ply whother the galn by the
sot the loss nbove indicated

N

not less than that period as wn engineer on bonrd a steameor |
provided with a condensing engine and muse produce fay
oruble teatimoninls from the direotor or hend engineor as to
ig ability ; he must be able to deseribe and skoteh all the
different parts of the marine stenm engine and bollers, and

putting them in operation, rogulnting their action, and
gunrding ngalnst dangor
He must be well acquainted with arithmetie radimentary

mochanies, write a falr legible hand, and have some know

lodgeo of the chomistry of combustion and corrosion.

Candidates who exhibit the highest degree of practieal ex
perience and prod ssional skill will be given the preference,
both in admission and promotion

Any person producing falso certifieate of age, (im....[’l

and the problem is sl
sorvice, or charsoter, or making o false statement to & board :

of examination, will be dropped Immediately

Llenrparswa Haykowa

LILJHOUTERKA apu XY
- -
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PRACTICAL APPLICATIONS OF
The uses of the spectroscope muy at present be divided

into elght olasses.  Tho first use in the observation of the
Juminons colored lines o the spectra of flames, which lines,
as it is woll known, sppear in sets or systems, osch sub

stance producing « set of lines, peculiar to itself and not
appertaining 1o any other substance : so that by this means
many of the component elements of & substance may be de

termined by direct obwarvation, without the necessity of go

ing through the laborious process of chemical analysis,
Another sdvantage Is that the minutest quantity of materi

al Is sufficient for this method : & quantity so small that it
would not suffice for & chemical test made in the ordinary
way, ovon If assisted by the microscope

The second process is effectod by enclosing the substance
10 be examined In n gaseons or vaporous condition in n glans
tube, rarefying the gus or vapor, and illuminating it by the
passage of an eleotric spark.  Then special lines will ap

pear, which differ, in seme instances, from the lines produced
by the sume substance In o flome, and this by reason of the
highor temporature: the loeal tempersture of the atom
when exposod to the elootrlo carrent being the highest we
ean produce. The carrent doos not heat up the tube, be

cause its quantity of heat is too small, notwithstanding that
it s of great Intensgity. It is ovident that any substances
ensdly volatilized, or gasos, are adapted to this method of in.
vestigation,

The third class of spoctroscope observations is especially
ndapted to wolids, and consists in observing the spectrum of
the electrie spark passing between electrodes of the mate.
rinl to be Investigated. Thus the spark passing betweea two
copper electrodes will show the copper line, between iron
electrodes the iron lines, ete. The spectrum seen in this way
will also be affected by the spectrum of the atmosphere, gas,
or vapor between the electrodes, through which the electric
spark forces a passage,

A fourth class of observations may be made with the
abovemethod, using not the spectroscope, but a micrascope
with a spectroscopic eyopiece. The easiest way to submit
the material under investigation to this test is to reduce the
metal 1o the state of thin foil or plate, cutout a few pointed
strips, and attach them to an ordinary giuss slide, with the
points & distance of } of aninch or less apart ; then connect
them with the poles of a small induction coil, and bring the
space between the metallic points into the field and focus of
the instrument. Then apply the spectroscopic eyepiece, let
the carrent pass, and the peculiar spectrum of the metal
will be seen,

A fifth use of the spectroscope is by attaching the spec-
troscopic eyepiece to the telescope in place of the micro.
scope: this constitutes one of the most important uses of
the spectroscope, and has given rise toa new branch of sci-
ence, astronomical chemistry; snd by its means we hayve been
nble to determine the chemical constitution of the sun,
stars, and comets, and also of the atmosphere of most of
the planets.

A sixth use of the spectroscope consists in the observa

tion of the absorption spectra, when the light forming a
complets spectrum is made to pass through a coiored trans-
parent medium. A colored glass or a colored liguid is in
fact a kind of filter, which lets rays only of u certain color
pass, and obstructs all the others. White light consisting
of all rays of light, us is proved by its analysis by the
spectroycope, we can change it into red by removing all the
orange, yellow, green, blue, and violet rays, and this is what
a purely red glass ora red liquid accomplishes; we can

i change it also into blue by removing all the red, orange,

yellow, green, and violet rays, and this is what a purely blue
gluss effects.  If, however, we test different colored media in

- | this way with the speotroscope, we find that there are very

few pure colors, as most of them will not extinguish all the
colors different from their own: thus, for instance, indigo,
which is blue, will not extinguish all the red, and its color
therefore contains red in its composition. Red blood will
not extinguish the blue, but only & portion of the green,
forming two broad bands in that part of the spectrum,called
the blood bands, These bands are so characteristic of blood,
belonging to no other substance whatsoever, that they serve
as the basis for legal evidence as to whether suspected spots
are blood or not. Some substances, like chlorophyllin, the
green coloring matter of leaves, produce a series of such ab-
sorption bands in different parts of the spectrum, quite self-
characteristic and distinguishing them from all other sul-
stances of apparently the same color.

As n seventh cluss of observations, we may consider the
nbsorption bands produced by colored gases and vapors, such
ns nitricoxide (especinlly when heated),. chlorine, bromine
vapor, lodine wvapor, ete., all of which produce peculinr
absorption spectra.

Finally wo may ndd an eighth cluss of observations, that
of opuquoe substances visible by reflected light, Obserya-
tions of this class are in many instances best made by the
microscope armed with a spectroscopic eyeplecs ; and such
observations are best made in direct sunlight. When the
sun shines on n piece of white paper placed under the spec-

1676, can b supplind ; sabseriptions dato with No. | unleas otherwise or- | tro-microscope, the complete spectrum will be seen; but

a
wnn- cortn of any desired number of the SUPFLEMENT sent o any
on receipt of 10 conta.

and SUPPLEMENT, on very cheap terms.

appenred,

if on the paper u colored spot be present, and this be
brought into the field, at once absorption bands will appear,

- : —————= | which will of course differ, not only for substances of every
Newsraren and othor publishers will be supplied with

electrotypes of the Contenninl Bulldings and most of the
other engravings which appear in the BCIENTIFIC AMERIOAN
For prices addrons
the publishers, and indicate at the same time what engrav.
ings are desired, and the dute of the lwsue in which they

color, but alwo for substances of the same color, if they be
composed of difforent ingredients, A useful application of
this property was recently made by Dr. P, H. Vander
Weyde, and was mentioned by us on page 208 of our volume
XXXIV, Dr. Vandor Weyde wius n witness in s case before
tho courts, Involving sn smount of nearly $100,000, which

depended on the question whether the signature certifying o

check was genuine or not. One of the arguments brought
forward to show that the signature was forged was that the
bluo ink with whioh it was written was of a kind different
from that used at the bank where the check was cluimed to
have boon cortified. Fortunately the different kinds of blue
used for inks can easily be distingnished, one from the
othoer, by spectroscople analysis, Indigo will nl.m.r.h the
whole spoctrum except the blue and red ; blue verdigris wlull
absorb all excopt the blue and green . perman «nt blue will
loave, bosides the blue, part of the violet visible ; Prussian
blue will absorb all except the blue. The spectra are of
course modified and even disturbed by the enlargement of
the conrse fbers of the paper on which the writing is done ;
and the spectral colors are, in some spots, darker or more
intense, in others paler and almost colorless ; but after care
ful comparisan with the spectra of various inks, the peculiar
absorption of the Prussian blue is seen to be s0 characteris.
tie that no doubt was laft but that the ink used for the check
in question wasof the sume kind as that used for other
checks noknowledgod to be gonuine. The researches de.
woribed of course ennnot settlo a matter of the kind in dis.
pute, and are not elaimed to do so, All that was intended
was to disprove the allegation of the defonse that the inks
were different ; and this it did most effectunlly, notwith-
standing that the spectroscope could not show that the ink
of the different signatures proceeded from the same ink-
wtand.

— A ——
WHY ARE WE RIGHT-HANDED!

There Iv, in Sir Charles Boll's Bridgwater treatise, a
quaintly-worded pussage in which the author endeavors to
deal with the reason why we normally use the right hand in
preference to the left. After a surfeit of Haeckel and Dar-
win: after, as must be the case when one attempts to keep
en rapport with modern scientific thought, becoming fairly
imbued with the notion that distinet creative acts never
took place, and that the fire mist and the primal germ are
our legitimate ancestors in unbroken line: there is something
positively refreshing to turn back to earlier writings, and
there to find a material theory contemptuously dismissed in
order that the author may anchor his faith to the idea that
man was created right-handed by Divine intention. He says
that *‘the preference of the right hand is not the effect
of habit, but is a natural provision, and is bestowed for a
very obvious purpose “; but what that purpose is he fails to
make clear, except inferentially in the statement that
** there ought to be no hesitation which hand is to be used
or which foot is to be put forward ; nor is there, in fact, any
such indecision.” Any one who has ever witnessed the
amusing spectacle of a squad of raw recruits learning the
goose step will be disposed to combat this last assertion.
It requires longer teaching than would be imagined to im-
press upon the embryo soldier that the left foot is first to be
moved. Bxperience goes clearly to show, besides, that the
average individual steps off indiscriminately with either foot;
and hence the selection of the left foot, merely to secure uni-
formity in the military files, has been made, though the very
fact again is curiously at variance with the above author's
intimation that a heaven-implanted instinet teaches us to
put the right foot forward.

‘We have mentioned Bell’s treatise, not, however, for the
gake of the theory which he maintains, but for the one which
he rejects in a few brief lines, ‘It is affirmed,” he says,
““that the trunk of the artery going to the right arm passes
‘off from the heart so as to admit the blood directly and more
forcibly into the small vessels of the arm. This is assign.
ing a couse which is unequal to the effect,” he ndds; and pro-
bably supposing that no other causes would ever be combined
therewith to bring it up to equality,he curtly pronounces ita
““ participation in the common error of seeking in the me.
chanism the cause of phenomens which have & deeper
source,” said source being supernatural. For the man who
discovered the functions of motion and sensation pertaining
to the brain and spinal marrow: who located the sensory
nerves, and those which form the wonderful telegraph com-
manded by the will, and who showed that the nerves of the
different senses are connected with distinet portions of the
brain, so implicit a belief in the active interference of an
Unknown Power with humun mechanics is indeed strange.
It is to this faith, however, thut must be ascribed this neg-
lect to prosccute the investigations which, very recently car
ried through by n French physician,Dr Fleury, of Bordoaus,
have adduced facts showing that our natural impulse to use
the members on the right side of the body is clearly traces-
ble to probably physiological causes.

Dr. Fleury, after exmmining un immense number of human
encephala, asserts that the left anterior lobe is o little lur
ger than the right one. Again he shows that, by examining
u large number of people, there is an unequal supply of

trunk, which only exists on the right of the ureh of tho nor
ta, produces, by a difference in termination, an inequality
in the waves of red blood which travel from right to loft.
Moreover, the diameters of the subclavian arterd ‘onch
side are different, that on the right being noticeably
The loft lobe of the brain, therefore, being more
hematosed than the right, becomes stronger; and )
intersection of the nervous fiber, it commands the right
side of the body, it ix obvious that that side will be more
readily controlled. This furnishes one reason for
tural preference for the right hand, and anoth
the incrensed supply of blood from the subels
The augmentation of blood we have already seen’
above ; but the reason for it is here ascribed to t
size of the artery, and not to any diroctness :
the hoart. Dr. Fleury hus ourried his investigations

blood to the two sides of the body. The brachio-cephalic




ion in connection with the patent
its first stage of settlement by the
Benedict, U. 8. Circuit Court, this city,
‘whicn we publish in another column.
gives many interesting particulars con-
wontion, sustains the patent of Nelson W,
, and awards to him the honors of priority.
, unless hereafter reversed by the Supreme
United States, brings all drive wells heretofore
own without the consent of Green, his assigns or
ats, within the category of infringements. The number
1s now in use, not authorized by the original patentee,
ry large; consequently the aggregate amount of royal-
 be collected by the owners must be great.  Wo have
said that the total sum was over two millions of

Green patent has heretofore been resisted on the
~ ground that the invention was insufficient to support & pat-
~ent, as it only consisted in running a tube down into s pool
of water and applying a pump, which was an old idea, in
common use long prior to the grant of the patent. Another
reason for resistance was the alleged prior invention of By-
ron Mudge, who was one of Green’s assistants in the early
trials of the improvement. Judge Benedict holds that these
-and all the other alleged grounds of opposition to Green's
The early history of the drive well is interesting and in-
structive. It appears from Judge Benedict's decision that
Nelson W. Green, the inventor, was the Colonel of the
Seventy-Sixth Regiment, which he had formed, then—
1861-62—stationed at Cortland, N. Y. Rumors were cur-
rent that the rebels intended to carry out a general system
for killing off the Union troops by poisoning all the wells
as fast as the men advanced. It was to defeat this nefari-
“ous project that Colonel Green invented the drive well,
which he immediately tried in his own camp grounds, with
complete success, From this beginning the invention has
spread not only over this country, but throughout the world;
and the war departments of nearly all governments now at-
tuch to their military branches special corps and wagons to
convey and operate tho American drive wells wherever their
armies move. One of the witnesses stated that one hundred
and fifty thousand of these wells were in operation in New
York State alone. Over o hundred and fifty patents have
been granted for improvements. The drive well ranks al-
most next to the sewing machine in point of utility as « do-
mestic apparatus.  In thousands of localities it is only ne-
cessary to drive, with a mallet, 2 tube down through the
kitchen floor into the ground, in orderto command an abun
dant supply of pure water ; thus the dwelling, the barn, and
other parts of oue's premises may be quickly and cheaply
supplied. We have scen one of these wells inserted and fin-
ished, and animals drinking from the water it supplied, all
within half an hour from the time the operator began his
b work.
Modern improvements, as all must admit, are highly use-
I ful and convenient to society in general; bat it cannot be de-
nied that they are sadly destructiveof the romance and poe-
try that twine about the good oldfashioned ways of doing
things. Take thedrive well, for example. The lad of the
rising generation clacks a squeaky pump handle, bends him-
self double, and sticks his face under arusty spoutin order
to get adrink of water. He knows nothing about the delights
of the bucket, and the original method of water lifting, so
charmingly described half a century agoby Woodworth :
* The old oaken bucket, the fron-bound bucket,
The moss-covered bucket which hung in the well.
How ardent I sefzed it with hands that were glowing,
How quick to the white pebbled bottom It fell,

Then soon with the emblem of truth overflowing,
And dripping with coolness, it roso from tho well.

How sweet from the green mossy brim to recelve It,
As, polsed on the curb, it inclined to my lps;

Nota full blushing goblet could tempt me to leavo it,
Though filled with the nectar that Juplter sips,

The old oaken bucket, the lron-bound bucket,
The moss-covered bucket arose from the well,”

DANGEROUS ARCHITECTURE,

The Chicago Chapter of the American Institute of Archi-
tects has lately found occasion to discipline a well known
member for a violation of professional ethics, Involved in
supplying & couple of contractors with working drawings
of a bullding now in progress, and receiving pay therefor,
when no fees should be received, it appears according o
their decision, other than from the client. We have no de
gire to criticize the architectural code of ethics, the refine
ment of which the above serves well to indicate; but the
question suggests itself as o whether in that codo there is
any provision whereby the architect who builds houses
which, in point of sanitary precautions, are doath traps can
bo culled 10 an sceounting. If not, we submit that it is time
that some check of the kind were devised,  Quite recontly
in this city, wo have soen the heirs of an eminent architoct
sulng the people for $800,000 fees for plans and superin
tending the bullding of an edifice, only partially completed,
which is little more than a uest of airtight boxes, and which
is 00 badly constructed that sanitary experts now insist that
uuproveunmu iu\'nl\’lux hl‘ll’_\' €exXpense, |~'iul|ng almost 1 71 )
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pronounced healthy., Several of our most eminent judges
have been rendered dangerously unwell through holding
court in the rooms, to the great detriment of public busi.
ness.
Architects and plumbers deserve to be gaged by different
rules from other professions and trades, for the reason that
the Iargest part of their work is out of sight; and many =
bad defect may be rendered invisible until it asserts itself
through the fair exterior, We know when a physician
does his work well, and we have n remedy against him for
malpractice. 8o also the law protects us against ignorant or
consclenceless lawyers; but there are few cases where the
owner of property has refused to pay his architect on the
ground that the design is radically bad. The defense that
the proprietor accepted the plan, which the professional gen-
tleman would urge, seems to us a specious one, for it pre-
supposes an expert knowledge in the layman, whose only
object in consulting the architect is to obtain expert assist-
ance. A precisely parallel case would be that of an engin-
eer who should defend himself against a charge of waste or
bad fitting or bad material, in the engine entrusted to him to
build, by saying that his client had selected that type of en-
gine in preference to others submitted,
We are quite aware that there are a great many pains-
taking architects who know the faults of their brethren and
lament them ; but that does no help matters. What we
want is n class of architects who can do something more
than put the confused notions of their clients into tasteful
shapes. It is their business to be sanitary engineers as well
as architects ; and it is time that the fact were generally un-
derstood that it is a worse fault to put abominably designed
drains and ventilating arrangements in a building than to
make the exterior a combination of all known styles, and
the interior richer in hallways than in apartments. Here
are two cases of flagrant malpractice which we take from
the recent report of the Massachusetts Board of Health. A
conspicuous public building, costing nearly £200,000, became
pervaded with a nauseous odor, which grew apace until the
occupation of the edifice was rendered dangerous. Under
the cellar floor were found some square cesspools, into which
various drain pipes entered, and from which a brick drain,
covered with flat stones, led. One of these reservoirs of
filth overflowed and saturated the concrete pavement, so
that the stench remained permanent for a long time after
the cesspool was abolished. What good service the cesspool
served is past comprehension; and the brick drain, in these
days of smooth pipes, evinced the ignorance or cupidity of
the planner. Another architect put a huge brick drain un-
der a building for the length of 200 feet. It was too large
for self-cleaning, and consequently became a prolonged cess-
pool, In addition to this, another reservoir was arranged
outside the building, where the sewage of five hundred per-
sons was allowed to accumulate. And all this in the im-
mediate presence of & good and sufficient sewer,
Now these defects might well have resulted in epidemics
and deaths. Who is answerable? The landlord, we have
heard it recently stated; and even in public journals, ten.
ants have been urged to sue the proprietors for damages
when illness or death occurs in their family through faulty
construction in the house. Legally, the landlord may be re-
sponsible ; but we cannot consider him morally so, certainly,
in such cases as are above cited Would not then, the
Am_rican Institute of Architects do the community a ser-
vice by bringing members who evince ignorance in the mat.
ters we have pointed out to a rigid account! Certainly
there is no code of ethics which will not warrant the stern
censure of men who, by careless or incompetence, not
only bring discredit upon their profession, but imperil the
lives of their fellow beings. It is needless to say that such
censure should be so marked as to resalt in & withdrawal of
publie confidence from the porson disciplined.
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THE CENTENNIAL EXPOSITION.

The judges in group 21, on metal, wood, and steel work-
ing machinery, have nearly comploted thelr work. Out of
600 exhibits in their group, more than 800, it is reported,
will receive bronze medals with written cortificates of excel-
lence,  Attendance at the Exposition now averages from 20,-
000 to 30,000 people a day; but & decrense Is expected dur-
ing the harvesting season, which will be followed by lar.
gor crowds than have yet appeared, during the cool fall
months, It secems roasonably certain that, financially, the
Exposition will make some profit rather than show a defieit,
The hotel and boarding housekeepors of Philadelphis are
not reaping the rich returns so confidently expected. When
the lmmense throng, attracted by the opening day cerewon-
len, visited the city, speculators thought. their opportunity
had come, and pricos were exacted ln sccordance with their
olovated notlons.  When the people dispersed after the cere.
monles, they advertised the condition of affairs; and as a
rosult, those houses which charged oxhorbitantly are now
avolded, Thousands of visitors who intended residing in
the city during their short stay now strain a point to find

accommaodations in the suburbs, or even In New York. It is
reported that the permanent inerosse in Philadelphis does
not now excesd 10,000 peaple, and that dozens of lodging
houses, fitted up near the Centenninl grounds, have been
closed from lnck of bhusiness

Dom Pedro has again vikited the Exposition, and has
made a winute survey of i contents.  The marvelous work

of the Walter press, on which an edition of the New York
Timex s daily printed, is sald to have astonished him more
than all else, The Tunls cas¥, that of the strange musicians
and dancing woman, was recently shut ap by the authori.
ties, because visitors were compelled to purchase s little

& radical change in plan, must be made before it can he

cup of coffes for twoenty-five conts, in order to gain ad-
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mittance. This was considered virtually requiring an ad-
mission fee, which is contrary to the regulations.

It is said that the judges on machine tools are seriously
puzzled to know how to award proper distinctions. The
competition is so remarkably close, and most of the tools are
0 good, that the judges assert that nothing but the most
wevero tests will enable them to arrive at impartial conelu-
wions. Some time ago, in an editorial, we deprecated the
habit workmen have got into of nickel-plating their pro-
ductions, and suggested that, for objects exhibited at the
Contennial, it would be much more satisfactory to finish
with the file and seraper. These tools are difficult to han-
dle; but when skillfully managed the results they give speak
very plainly for the ability of the workmen. The Putman
Machine Company, of Fitchburg, Mass., seem to have
adopted this sdvice, and & number of excellent machine
tools are thus finished. Plain surfaces, handles, wheels,
and gearing are all brilliantly finished ; and many an expert
mechanic has been heard to inveigh somewhat contempta-
ously against ** this shiftless habit of nickel plating ™ before
bringing his eyes close to the metal and discovering the vir-
gin surface,

ACCURATE TOOLS.

A prominent feature of the display of the Pratt & Whitney
Company, of Hartford, Conn., is the gages, the accuracy and
fit of which are remarkable. A specimen of the work of the
finely made tools manufactored by the above concern is ex-
hibited in & pistol, which is shown in the condition in which
it left the machines, without having undergone any subse-
quent finishing operation. Both the finish and the fit of
the parts are excellent.

We have already stated that the general arrangement of
the Exposition is such as to render it not easy for the visi.
tor to obtain readily a comprehensive view of any one class
of objects. For this resson it is difficult to realize, until one
has become familiar with the general aspects of the display,
how complete the collection are. Take, for example,

FISI.

To acquire all the available information of an icthyologi-
cal nature, it is necessary to visit almost every department
and section. Scores of fish of various species may be studied
alive in the aquaria of Agricultural Hall, or may be seen
frozen in the refrigerators. Or, if the visitor desires to
study fish more comprehensively, he may, by stepping over
to the Government Building, examine a large series of finely
colored plaster casts of ocean edible, and other fish. Sa-
perb collections of fish, prepared in alcohol, as scientific
specimens, are to be found in the Norwegian and Swedish
sections, and besides these are stuffed fish in endles variety.

If fish as food be the object of an investigation, the visitor
may examine every preparation of it that can be conceived.
France has a remarkable collection of fish preparations,
and, in fact, almost every nation which catches fish has a
representation at the Centennial. Japan forwards smoked
salmon, done up in bags, like hams. China sends powdered
fish, and Norway a similar exhibit of fish meal. From
Oregon comes salmon packed in cans of various sizes and
sorts.

If it be desired to know about the many articles, useful in
arts and industries, derived from fish, the visitor may see
oils obtained from various fishes, isinglass, with sizes and
glues, fish skins tanned to excellent leather, besides scores
of other utilizations, down to delicate fancy work ornaments
made of fish bones and seales.

Fishermen will find tackle, from the heavy surface and
trawl lines used in the cod fisheries down to the delicate
gossamer threads and flies for trout, Then there are the
more important implements used by whalers and others,
such as the common harp , gun harp , lances, and
walrus spears, besides the rakes and tongs ased by oyster-
men. Nets of all kinds, some made of bamboo, some of
whalebone, some even of human hair, may be seen; and with
them all the various traps and pots, rods and reels, artificial
bait, fishing baskets, boats of every conceivable shape, from
kyales up to whaling vessels ; all the inventions for curing
fish, refrigerators, apparatus for drying fish in the sun,
models of smoke houses, all the machinery for producing
fish oil, and for preparing fish guano; may be foundin the
collection.

Should the visitor prefer devoting himself wholly to the
scientific conslderation of fish, hecan look at the Agussiz
collecting tank, and the preserving mixtures, by the sid of
which fine specimons can be brought from faroff lands.
He can soo how Professor Baird models his casts of fish out
ol papier maché and plaster, and also examine the mothods
for drying the skins of fish for scientific use, and even the
photographic instruments employed to take pictures of
fish. Theu there is the subject of fish culture, including the
pans, pails, spawning vats; ana Iater in the season, the
actual habits of the fish during the spawning may be
watched.  Allied closely to the subject of fishes are those of
sponges and seaweed, of pearls and pear! oysters, and of
corals, We have only indicated the extent of the colloction
as a whole,  T'o deseribe the various specimens or the dif.
ferent applinnces would fill a volume ; the above, however,
will sutlice to afford n goneral idea of the time and labor
which a careful exnmination of all the fish of the world, as
gathered in the Centennial buildings, will require, and give
the reader an idea of the task before him If ke visits the
Exhibition with the intention of studying the industries of
this one class of exhibits,

& i
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To make aqua regis, distil together 16 oax. spirit of nlter
and 4 ozs. common salt.  Another way s to mix equal party i
nitric acld and muriatie acld, or nitric acid 2 parts and mo.

riatic acid 1 part.
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very ingenious electric plugger, in which the cirouit can
:ﬁ‘*gﬂﬁ’ or interrapted at will, has been patented
(March 21, by Dr. Allen Spencer, of Columbus, Ohio.
The mallet hand piece, composed of an inner tube, is mounted
inacasing. The wire of the helix isconfined in the handle,
and passes through the butt cap, and connects with the bat-
tery. Armatures, formed of two cylindrical cores of soft
iron, are mounted in the inner tube. The core, D, is fixed,
and the core, F’, movable endwiso. A metallic rod plays
the fixed core; and, by the spring, d, pressing on a
shoulder, is forced slightly beyond the inner end of the core,
D, so that it may be acted upon by the movable
core, E%. A tool holder is attached to the outer
end of the rod, F, for the insertion of different
plugger points. The movable core is pressed
against a collar, a’, by a spiral spring, J’. This
spring surrounds a neck, F’, and bears at one end
upon the collsr, a’, and at theother against & non.
conducting ring. Two posts, H 1, are screwed
into the butt cap, and connected by a crosshead,
H®. A sot screw, IY, projects against a disk, j, of
soft iron, aronnd which, and botween the posts, H
H!, is coiled a thin band spring, J’, of copper.
One end of the spring is connected to the disk be-
neath the plate, and the other end to the post, H.
A collar, K, on the neck of the movable core car-
vies an insulated break, consisting of a rod, K’, of
wood, which acts on a plate spring, i/, secured at
one end in the butt eap, b, by a screw communi-
cating with one end of the helix wire, the other
end of the helix wire being connected with thein.
sulated post, H'. The outer end of the spring, 4’,
abuts against the guide, &, which forms a contact
stop. A cimple circuit break or key, which may
be operated by the mouth, or jreferably by the
foot, is connected with one of the battery wires,
safficient length of wire being employed, as shown,
when ths key is used, to admit of its ready mani.
pulation by the operator. It is composed of two
rabber sides, L L’, connected by a spring, 7, at the
rear, so as to admit of the sides of the key being
pres-ed toward each other st their outer ends.

In operation the armatures, D E’, being mag-
netized, the sliding one, E’, carries down the disk,
j, until the endwise-moving break rod, K, strikes
the spring, 7, breaking the circuit and interrup
ting the current at the same time that the hammer-
like stroke of the moving core upon the shaft, F,
operates the plugger point. The cores being de-
maguetized by the breaking of the circuit, the
moving one is quickly returned by its spring, 7/,
to its normal position, closing the circuit ; and the shaft also,
at the same time, Is protruded beyond the end of the fixed
core, D, retracting the plugger point with it, The above
operation is repeated and continues as long as the break key
closes the circuit. In this way the operator has complete
control over the instrument. The battery is, by preference,
provided with a vibrator to cause the current to pulsate.
The vibrator is shown as mounted in a cylinder, N, sup-
ported upon the battery cover or hox, N/,

When the connections are all made and the vibrator is
started by hand, the motion becomes self-sustaining because
of the impulse given the spool magnet by its attraction to-
ward the disk, R, at every pulsation of the current; and as
the pulsations pass by the wires through the cor-s, D EZ, of

Scientific American,
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foil for dentists that can be absolutely pure, and which, even
whan freshly annealed, does not stick atall or only slightly,
whon rolled up or manipulated. Dr. Richard 8. Williams,
of New York eity, takes thesheot of foil, A, places it upon n
wire gauze, B, and, with the aid of any suitable flnme, cnnsos
n allght deposit of fine carbon upon the surface ‘of the foil,
To prevent the ascending current of heat from the flame from
displacing the foil whoen laid on the gauze, n sheot of micn,
¢, is placed upon it. With a Bunsen gas burner, ns shown at
D, the amount of enrbon to be deposited may be readily rogu-
Inted by stopping up one or more of the air passages, a, of the
burner, The less air admitted, the greater will be the depo.
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SPENCER'S ELECTRO-MAGNETIC DENTAL MALLET.

sit of carbon, and vice cersd. This invention was patented
January 25, 1876,
et ————
Artificial Vanilla made from Wood Tar.

It appears that the series of dyestuffs which may be ob-
tained from tar is by no means exhausted ; while another
large and equally important class of substances, also ob-
tained from tar, is daily increasing: substances not intended
to please the eye, but for the nose and mouth, namely per-
fumes and flavors, The manufacture of salicylic acid from
carbolic or phenic alcohol d the prospect of a cheap
manufacture of great numbers of various flavoring princi-
ples, which had been commenced by the nitro.-benzole or so-
called oil of mirbane, which perfumers use in place of oil of

the mallet, they become magnetized, and the plugger point
strikes its blow. The speed of the pulsations is controlled by
the thambscrew, P’; when the screw is set toward the spring,
P, the vibrations are more rapid, and when set forther off
they become slower. The set screw of the vibrator serves
also to regulate the force of the blow by determining the
instant at which, with reference to the stroke of the mallet,
the circuit shall be broken : whereas the set screw, 1, of the

automatic break, sorves merely to regulate the frequency of
the blows,

bitter almonds.  Soon benzoic acid and oil of wintergreen or
gaultheria were produced, and then many closely related flu-
voring principles ;and now it has been proved that vanilla
flayor can be made artificially from one of the tar products.

According to the German Industrie Blitter, Reimer ro-
ported to the German Chemical Association that he had made
from beechwood tar, first oil of guaincum, and from this va-
nillin, the flavoring principle of the expensive vanilla besn.
He obtained this by searching for a common reaction of the
various phenols or carbolates (the ereosote-like constituents
of all tars) by which different aromatic aldehydes are formed
from each.
= When phenol or carbolic acid is mixed with chloroform
and an excess of & caustic soda solution, and proper time for
reaction is allowed, the unchanged remainder of the chloro-
form must be removed, and replaced by an aeid ; then an
olly aldehyde of malicylic acid will be soparated, which may
be purified by combination with bisulphite of soda, and de-
composed by some diluted acid. Oil of guaincum, treated
in this way, produces (as mentioned) vanillin, which is the
sldehyde of vanillic acid.

Marasse, who soveral years sgo found the oll of guaineum
in the creosote of beechwood tar, observed then that this
body smells agreeably like vanilla, a smell which is also pe-
rrnll-r to guaiscum wood (lignum eita, iron wood) and its re-
#in, out of which the oil of guaincum was first made in 1826
by Unverdorben.

Itisto be expected that, out of the numerous carbolatos st
present known, by applying the reaction discovered by Rel.

WILLIAME METHOD OF MANUFACTURING DENTAL FOIL

Another new invention relating to dental manipulation
Is & means of covering fofl with u coating of earbon 1o ren
der It moro easily worked without becoming adhesive

Heretofore, non.coliesive or soft foil has generally been
made by imperfectly refining, and by leaving tracos 1.1--Alwr,
copper, and iron, which cause it to be somewhat stiff and

Hable to discoloration in the mouth, In order to produce s

mer 1t will become possible to produce artificially many
| other natural flavors, hitherto only obtained in an expensive
| way

—vrro——

A NEW copper paint is made in Paris from porous copper
deposited by the galvanic battery mixed with a varnish,
The solvent of the varnish is benzive. The copper Is very
pure and is ensily pulverized, and, when mixed with the ben-
zine varnish, may be applied to iron, brass, plastor, or wood.

l“' hen mixed with ollw,the copper sequires an sntique groon
un,
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A New Smoke Consumer,

The Pittaburgh Chronicle says: There has recently been
introdaced in Zug's Sable Iron Mills a smoke-consuming ap
paratus, which certainly accomplishes all that can be desired.
It would be hard to conceive anything more simple in its
construction and operation. A one halfl inch steam pipe
runs along the forward wall of the furnace, some 20 inches
above the grate bars. From this transverse pipe project in-
wardly o number of short pipes, terminating in a small ori-
fico. Each of these pipes is surrounded by a sleeve of
lurger pipe, 14 inches in dinmeter. The annular space be-
tween the intorior of the larger and the exterior of the

smaller pipes communicates with a flue, opening

into the outer air at the side of the furnace.
'."“ When n pressure of 20 1bs, per square inch has
canl

beon attained, stenm is turned ioto the smaller
pipe. Its escapo from the orifices acts upon the
airfilled annular space, much as the steam in the
Giffard injector does upon the feed water, and,
drawing it rapidly through the pipe, projects air
and steam into the furnnce. The heat of the fire
decomposes the steam, and at the same time the
earbon-Inden smoke is utterly consumed and con-
verted into a bright, clear flame that lights up the
interior of the furnace. This operation is obsery-
able through a mica door in the rear of the far.
nace, Fixing the eye on the top of the smoke
stack, and noting the moment when steam is
turned into the consumer, the inky torrent of
smoke is first seen rolling skyward. With the
hiss of the escaping steam these clouds are dissi-
pated, like fog before the sun, and in a few sec
onds only a faintly depicted vapor is wreathing up-
ward from the stack. The engineer states that
the decrease in consumption of fuel amounts to 20
per cent since the introduction of the consumer.
The boilers are of the Wiegand pattern.
- =
Setting Mk,

Mr. L. S. Hardin, of Lonisville, Ky., has recent-
ly made a series of experiments regarding the
sotting of milk. He states that deep setting ac-
companied with refrigeration is the best plan.
The milk is placed in cans from 12 to 20 inches
deep and 8 in diameter. These are put ina refri-
gerator box, with a shelf in the top,upon which ice
is placed, and the temperature is reduced below
50°. The milk is skimmed after 36 hours. The
cream is churned at 58" in warm, and at 65° in
cold weather. The butter is said to be of superior
flavor and aroma, uniform in quality, and to keep
well; and a greater weight is obtained from a giv-
en quantity of milk with less labor and less cost than by
other methods

APPARATUS FOR SETTING METAL AXLES,

We illustrate herewith a new apparatas by means of which
the axles of wagons, carrisges, and other similar vehicles
can be straightened or set, should they happen to become
bent ont of shape, without removing them from the body of
the vehicle.

The bar, A, supports two heads, B and B/. The head, B,
is adapted to slide upon the bar, A, and has attached to it a
hinged yoke, C, consisting of three parts, ¢, ¢!, ¢ The part,
¢, is secured at its lower end to the head, B. To the upper
end of said part, ¢, is hinged one ead of the part, ¢!, the un-
per side of which may be curved to conform to the shape of
the upper side of the axle, if desired. To the other end of
the said part, ¢', is hingel the part, ¢'. The head, B, is
adapted to slide upon the bar, A, and is provided with an
aperture or eye by which it can be fitted over the end of the
axle of the vehicle. Between the two heads the bar is en-
larged and provided with o screw thread aperture, which is
fitted with n powerful screw, D, provided with a lever, E, at
one end, by which it may be turned, and having its other end
rounded off to form a proper bearing surface against the axle
while in operation. The operation is as follows: The wheel
is removed from the axle to be straightened, and the bar
placed longitudinally beside said axle in proper position to

bring the ond of the scrow to bear in the required place, The
hoads are then adjusted and secured, the head, B, boing
passed under the body of the vehicle, the hinged yoke \
over the axle and faxtened to the head, and the head, B,

being simply passed up on to the end of theaxle. The serow

Is then put into operation and made to bear upon the axle
antil it assames its proper shape. Patentod Decomber 81,

1876, by Mr. Frederick Bet, of Washington, D, .
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IMPROVED SHAFT COUPLING,

'ﬂnnﬁoxed engravings represent a new shaft coupling, in
which two shaft ends and the sleeve are connectod by longi-
tudinal welge keys alone, these being driven in on opposite
sides of the ends and between the bushings and the sleeve.
Through the center of the hub passes the shaft aperture,
which is enlarged at ench end, asshown. At A, Fig. 1, are

. bushes fitted in and koyed down to the shaft by the keys, B,
which firmly press the shaft against the opposite side of the
hole, where it is secured against revolving in the coupling
by the key, C, Fig. 2. The bushes are preforably located on

opposite sides of the hub, though they may be, if desired,
on the same side.

If the device is to be placed
in a position where much
jarring occurs, the wedge
keys, B, may be prolonged
through the coupling, and
be set up on the nuts on the
ends. The couplingas thus
arranged is especially in.
tended to obviste the use of
bolts, screws,and flat tapored
keys or wedges, so as to be
readily removed by driving
out the keys by means of a
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bells, horns, sirens, guns, and similar sound producers. Al
though of late years, mainly through the development of
electric illumination, it has been possible to construct light-
houses of extraordinary powers, no beacon ever has been
or probably ever will be devised which n heavy fog cannot
render practically inefficient. Truoe, it may be similarly as.
serted that the varying conditions of the atmosphere exer.
cise a potont influence on the transmission of sound, and thus
tend to decrease the value of the sound signal; but the fact
remains novertheless that the latter stands superior to the
light, for, as Tyndall has proved, “even against a moderate |

gale and unfavorable conditions for sound transmission, sig- |
nals may be relied on for sending sound to a distance of two |

st ) (—— A e, EEE
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drift. For coupling fly and
other wheels to shafts (see
Fig. 3) a tight fit is obtained
by boring the hole about one
hundredth of an inch small-
er than the shaft, tho seg-
ment or bushing being bored
in its place in the wheel.
The inventor claims that this
attachment of wheel and
shaft is easily effected, and
the wheel msy be removed
without requiring sledging,
forcing with power screws,
ete. Similarly, steam engine
cranks can be attached to shafts as firmly as by a shrink-
ing fit, while the injurious strain on the metal produced by
the latter is avoided.

Patented through the Scientific American Patent Agency
April 4, 1876. For further particulars relative to rights to
manufacture, ete., address the inventor, Mr. 8. M. Guss,

Reading, Pa.
 eeer—

IMPROVED AUTOMATIC SIGNAL BUOY.

The means in general use for warning vessels approach-
ing coasts, reefs, or shoals are of two kinds, those which
are seen and those which are heard, To the first cluss be-
long lighthouses and buoys ; to the second, fog whistles,

17.1.
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GUSS' SHAFT COUPLING.

or three miles,and, under ordinary conditions of fog, consid-
erably further.” What the lighthouse is to the coast, the
buoy is to the hidden reef or shoal; but, unlike the for-
mer, it is useless save by day. Moreover, while we have
supplemented the lighthouse by the stationary sound signal,
we have devised no parallel invention to supplement the
buoy. The object has been a sounding apparatus and buoy
combined, the former of which will sound under all circum-
stances ; the best we have hitherto done is to fasten a bell
to the buoy or apply a whistle, and have relied on waves to
rock the support and so toll the bell or blow the whistle, the
Iatter by air forced out by the moving water inside. These
devices all become inoperative during a calm; and when

?ﬁ,
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COURTENAY'S AUTOMATIC SIGNAL BUOY.

a heavy fog is likewise preseat, the mariner, aided neither
by sight nor by hearing, perforce must feel his way, as best
he can, by the lead. It is safo to beliove that, had we been
possessed of some efficlent system of sounding buoys, the
Atlantie, the Schiller, the Deutschland, and other ill.fated
vessols, warned from the reefs and shoals, would not have
terminated their voyages in wreck and disaster. There can,
therefore, be no question as tothe importaunce and necessity
of Inventions looking to the perfection of such & system; and
for this reason, for the device which we here illustrate, and
which belongs to that class, the earefal consideration of light.
house boards and similar bodies is bespoken.

Before proceeding to examine the mechanical construction,
a few results of scientific in-
vestigation into the pheno-
mena of sea waves may be
recalled. Waves are of two
classes : those of translation,
and those of oscillation, Or.
dinary sea waves are oscilla-
tory, but become waves of
translation as they enter
shallow water. They are, in
character, cycloidal. The
motion of the water is that
of alternately flowing to and
from & point. Toward the top
of the wave the movement of
particles is in the direction
of the wave; but in the
trough, the movement is in
the opposite direction. Mo-
tion is greatest at the crest
and at the lower portion of
the trough. At half the
hight of the wave there is
no motion.

It has farther been proved
that the depth to which wa-
ter is agitated by waves is
not much greater than the
hight of the wave measured from trough to crest. Accurately,
a wave 10 feet high and 32 feet long would only agitate the
water 6 inches at 10 feet below the surface ; at a depth equal
to the length of the wave, the motion is diminished to 4,
that of the surface. Hence, for practical purposes, we may
consider the depth of motion below the surface to be com-
mensurate with the hight of the wave above.

The highest waves ever measured occur off the Cape of
Good Hope, and reach a total hight, from trough to crest, of
45 feet : that is, 22°5 feet above and the same beneath the
average level, indicated by the dosted line in our engraving.
Ocean waves at a distance from land rarely seem higher
than 20 feet; and it is only where circumstances, in the

-
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‘now been explained to make it clear that, if

& hollow cylindor be immersed in water agitated by waves to
 depth greater than the high

; : ! t of the waves, the water enter.
ing that eylinder will seck not the level of the waves, but

the mean average lovel located at half the hight of the

waves. Consequently, while the heaviest billows may roll
past the eylinder, the surface of the liquid therein will be
nnmoved, and will not riso and fall with the varying depres:
sion or elevation of the sea surface immediately ndjoining:
that is to say, referring to the engraving, let A, Fig. 1,
be the long hollow cylinder which extends in the water to
a depth exceading tho hight of the wave indicated by the
sinuous line. Disrogard the rest of tho drawing, and consld-
er that cylinder as fixed ; then the water level will remain
constant at the point, B, and the lower end of the cylinder
will bo in =till water.  Waves will produce no offect on the
enclosed column of water, But now consider the cylinder
attached, as it is, to the bottom of a float, C, which rests on
the surface of the water and which must rise and fall with
evory undulation. Then we have the conditions of a fixed
immovable column, encompassed by a rising and falling on-
volope: in other wonds, we have s moving cylinder and a
fixed piston, by which we can compress air by wave power.

The tube, A, it will be observed, extends up to the top of

the buoy. There a powerful whistle is placed. Dis a dia-
phragm.in A, between which and the plate on top of the buoy
extend two tubes, E, open above, and having at their lower
extremities ball valves, as shown. A central open tube, F,
leads from diaphragm to whistle, Suppose the apparatus
10 be carried from the position where the diaphragm, D, comes
justabove mean water level, Fig. 1, to the summit of the
wave as in Fig. 2. Then the space between the constant
water level, B, and said disphragm will have been greatly

and air most have been drawn in through the
tubes, E, to fill it, Now as the instrument descends to the
trough of the wave, the diaphmgm must descend upon the
water piston; and the air compressed, being prevented by the
ball valves from escaping through the tubes, E, is driven
out through the central tube, F, and so sounds the whistle.

It is obvious that any disturbance of the surface of the

water must produce this effect. Long low ground swells
must do it as well as short chopping waves ; but, of course,
the higher the waves the longer is each sound given. Thus,
where waves are 8 feet high and average, as they do, Sina
minute, the sounds afforded would be similar in number.
Where they are 20 feet high they run at but 4 per minute,
and there would be but 4 sounds in this period. There will
clearly be a difference in the intervals ; but in all cases the
foree of the blast is the same, since that depends first on the
weight of the buoy and length of the tube. We thus have
a means of determining, mathematiceally, exactly the size
and proportions of the instrument required to produce a
given effect. On one hand, the resistance offered by the
waler piston equals the pressure of a column of water of
similar depth. Knowing the pressure, per square inch, re-
quired 1o blow the whistle, the tube is lengthened in accord-
ance, about 32 feet giving resistance equal to a pressure of
one atmosphere. Now to compress the air, we have the
whole weight of the apparatus applied to the area of the
disphragm. The water in the tabe is the gage of pressure;
for shonld the expansive foree of the air exceed the resist-
ance of the column, the water would, of course, be forced
out at the bottom. Having fixed the desired pressure,
simple calenlation, based on the laws of specific gravity, de-
termines the weight and proportions of the apparatus, as well
s the pressure which may be obtained,

The buoy s fastenod by n sultable anchor and chain off
the reel or shoal, and Is kept from the whirling motion
which might interfere with the proper effect of the waves
by the rudder, G.  Its design is such that it stands vertical
in any wea. By proper anchoring, it may be placed in mid
ocean to mark a Iatitude and longitude point, as well as in
» roadway to warn vessels off bars and sands. It may be
located from 10 to 15 miles from the reef or other danger to
be avoided, so a5 to wurn a ship of her position, and en.
able her to continue her course in safety. It may be used
whenever an undulation of 12 inches in hight exists; so that
practically it is as efficient in rivers, where waves are com-
parstively little more than ripples, ns at wea, where the
highest billows may occur, The sound of the whistle of
& buoy, located near & harbor of this city, has been heard 9
miles to leeward, 3 miles 10 windward, and 6 miles neross
the wind, or everywhore over n rdios of 84 miles. In a
dangerous locality, reefs or sands may be provided with
buoys having whistles tuned to different notes, <o that,
mersly by the locality of the various sounds, the masters of
vessols can recognize thelr powitions. or pllots direet the helm.

The invention seems to us of unususl importance and
valun, 1t s sclentifieally correct in principle, mechanically
simple, and in netion, aatomatic. It remaing for the test of
actunl and continund experiment to demonstrate practieally
ita complete efficiency.

Patented in forelgn countries and in the United States,
through the Belentific American Patent Agency. For fur-
ther information, address the inventor, Mr. J. M. Courtenay,
of Idlewild, Cornwall-on.Hudson, N. Y., or Mr. Jamen Big.
ler, Newburgh, N.Y

Plating Articies with German Miver,

Many unsucoessful sttempts have been made to nickel
small articles by bolling, just as pins, hooks and eyes, oto,,
are silvered or tinned A Nuremberg chemlist, named Dr,
Kayser, has succeeded in coating metals with an alloy re.
pembling German silver, thus giving them s handsome fin.

Scientific Amervican,
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. .nnd making the surface more durable and permanent

than that of tin or silver. He first melts together 1 part cop-
per and 5 parts pure tin—preferably the Australinn, which
has recontly come into commerce, almost absolutely pure,
yeot choaper than Banca tin. The alloy is granulated as us
ual, but too pot fine, and then mixed with water and tartar
as free from lime ns possible, into a paste.  To each 200
parts of the granulated alloy is added 1 purt ignited oxide of
nickel, and the articles are laid in it. After boiling a short
time, they becomo beautifolly silvered.  Some fresh oxide of
nickel must, of course, be ndded from time to time, Bross
and copper articlos can easily be silvered in this manner
without previous preparation ; those of iron must first be
copper-plated. By adding some carbonate of nickel to the
above bath, or to & common white bath, and boiling, n cont-
ing richer in nickel is obtained, and darker, varying in color
from that of platinum to a blue black, according to the
amount of nickel salt addﬁ;- o

-

Infusorial Enrth,
The numerous uses which the silicious remains of the
microgcopic animals, known as diatoms or infusorin, have
found is illustrated by the following list given by Gruene
and Hagemann, the proprictors of the large Gormun mines
at Oberolie and Hutzel :
1. As pure silica in the finest state of division, it is em-
ployed in the manufacture of water glass, water glasssonp,
artificial stone, cements, fatty lute, and ultramarine,
2. Because it is a poor conductor of heat, it is employed
for packing steam and hot air apparatus and pipes, where it
excels every other material in lightness, for isolating fire
boxes and eatching radiant heat by protecting shields filled
with the earth, ete., for filling the space around money safes
and ice chests, for lining and encasing the conduits for
melted metals in founderies, and in Iaboratories ns a sup-
port for heating vessels that break easily.
3. Because of its property of absorbing liquids, in which
it surpasses that of any other material previously known.
it isemployed for rapid filtration, making precipitates solid,
making dynamite and other explosives, and making cheap
colors, because the infusoria take colors like cotton. In sur-
gery it is used for absorptive bandages and supports.
The ability of infusorial earth to take up five times its
own weight of liguid, and to suck it up rapidly withont
becoming fluid, enables it to replace the filter press. It ix
simply necessary to surround the filter with a layer of dry
infusoria, in order to obtain in a very short space of time
the same result that isattained by ordinary filtration in days
or even weeks. Simple drying restores to the infusorial
earth its absorptive power.
4. Owing to its great volume and slight weight, it Is em-
ployed for packing very fragile objects and glass apparatus,
ete,, and mixing with plaster of Paris for making light
casts,
5. Owing to its fineness, it is nsed ns a cheap polish for
glass and metal, and is an excellent materinl for cleaning
greasy vessels and pieces of machinery,

The Civil Englnoors Convention,

The pupers read before this body during its recent ses-
sion in Philadelphia, besides those notled last week, included
one by Mr. Charles McDonald on the general arrangement
and intermedinte spans on the Portage visduct of the Erie
railway, and another by Mr. L. L. Buck, on the erection of
Virragus bridge in Peru, of which brief abstracts cannot be
sutisfactorily mude. Mr, T. G, Ellis, from the committee
appointed to report upon n uniform method of gaging
streams in connection with the observation of the rainfall,
stated that no uniform method would be applicable to
streams of all sizes und ¢haracters.  The committee recom-
mended a permuanent and continuous record of the hights
and discharges of such stréams ns come under observation,
and suggested that members be requested to exert them-
selves to procure the ostablishment of permanent gages : al-
#0 that engineers of cities be requested to keep n record of
the hight of water daily, so that by suitable means the ap-
proximate discharge could be obtained. In this way n vast
nmount of valuable material might be gained, which could
be worked up when occasion demnnded.

Mr. J. J. Croes criticised the Croton waterworks, and as.
serted that the musonry in the aqueducts had not been built
strong enongh to withstand the prossure of water without
being upheld by earth embankments.

Mr, Corthill, chief nsmistant engineer of the Missinsippi
Jetty Works, stated that the shallowest point on the bar is
now 174 feet.  Formerly there was but 9 feet of water nt
average flood tide, for u distance of nearly 8,000 feet, At this
day there is only 200 foet distance betweon the 20 feot of
water inside the bar and the same dopth outside it, and st
many points there is now 30 feot, ‘There has been exca-
vated by the river current thus confined more than 2,000,000
cubic yards of material,

General W, Sooy Smith, chairman of the committee on

tests of Amoriean iron and stes], made & brief roport, urging
the importance and nocessity of securing the necessary ap-
propriation by the government for earrying to completion the
| work already accomplished by the board appointed by the
| government to test fron, steel, and other motals, Aw an in-
|#tance of value of the board to the government itself, as a
| consumer of the metals 1o be tested, the fact was stated that,
in the columns of one government building now In course of
| constraction, and in the beams of another recently bullt,
[ more money has bosn wasted than would be required to de-
| fray the expenses in making tests for a year to come; and this
| waste, in u groater or loss degres, is believed to run through-
out the fron architeoture of the conntry, both public and
private, The metal parts of the buildiogs, public and pri-

vato, are alarmingly waste. The report was accepted, with
& request to the board to prepare an appeal to Congross

Mr. Clemens Herschel, of Boston, submitied a paper com
mendatory of the introduction into the United States of a
metric system of weights and measares, which he support
ed. Mr. Coleman Sellers, of Philadelphin, suggested various
objections to the introduction of the system-—among others
the very large cost entailed by the change, an estimate of this
in the workshops of Sellers & Co. amounting to £150,000.
He remarked that we have already the advantages of the
decimn) system, which the German people did not have, and
other adyvantages, to sceure which the introduction of the
metric system was mainly predicated.  The subject was fin-
ally disposed of by its reference to a committec of five, to
report upon it at the next annual meeting, in November,

A paper, by Mr. Willinm P. Shinn, of Pittsburgh, on rail-
rond accounts and returns, was next read and discussed.
Sundry reports from special committees wore then read,

after which the convention adjoined sine die.
e
The Value of a Trade,

The old story of the uncertainty of riches and the im.
portance of lenrning a trade is brought to mind by the fol-
lowing, which appeared in a recent number of the New
York Ledger: Karl Frostern, the old nailmaker of Luben,
in Silesin, was a jolly, story-telling man, who sang at his
work, and whose busy hammer made merry musie,

Not far awany lived Herr von Koben,a wealthy land owner,
whose only son, when not at school, was wont to come to
the naller’s, where he would sit by the hour and watch the
bright sparks as they flew in showers from the ringing anvil.

* Come, Master Conrad,” said the nailer,one day in a jolly
mood ; ““ why not set the world an example? Show them
that the son of u rich man can learn a trade. Who knows
but that it may profit you one of these days?"”

The youth fell in with the humor of the thing: and pull-
ing off his fine jacket, he donned s leathern apron, and
went to the anvil. He was a bright quick lad, and, when he
had once attempted to make s nail, he had a pride to make
it well; and so it came to pass that ere long he could make
shoe nails as deftly and as well as could old Karl.

Time passed on, and Herr von Koben died, leaving his
great wealth to his son Conrad. A few years thereafter the
armies of Frederick came sweeping throngh Silesia, and
Conrad’s inheritance was lost. In poverty he wandered
away towards the mountains of Bohemia, until he came toa
town where a host of shoemakers were at a stand for wan:
of nails. Shoes were in groat demand for the soldiers, and
s great price was offered for nails. ** Here,"” thought Conrad,
‘“is my opportunity. Let us see how my trade will serve me.”

And he told the shoemakers if they would help him t0 a
shop and a forge, he would make nails for them. They
furnished him what was required, and he went at the work
in earnest. He made better nails than had ever before beon
seen in that section. He took apprentices, nnd enlarged his
shop, and in time Von Koben's nails were demanded on
both sides of the mountains. By slow but sure degrees ho
arose to opulence as a manufacturor, honored and respected
as the founder of his own fortune. And it all came, 08 he
was proud to tell his children in the after years, from his
having learned a trade in his youth,

@orrespondence.

The Vicksburg Cut-ofl,
Tothe Editor of the American:

In your issue of June 17, I find an article over the signa-
ture of C. G, Dahlgren, evidently intended for s correction of
errors in a former number, by some other party; but in
which Major D. has himself fallen into grave errors, which
those who haye read his article will readily perecivo from
reading the following correct statoment of the situations be-
fore and since the cut-off.

Before the cut-off from Young's Point, the Mississippi
river ran a littlo east of southabout four miles, thence noarly
northeast six miles, to the United States Cemetery, thonce
about southwest,half south,to Vicksburg and the landing two
miles: in all, from Young's Point, twelve miles. The river
continues in this last direction about six miles bolow Vicks.
burg, to Brown and Johnson's plantation, thence s little
south of east to Warrenton, sbout three miles. The upper
edge of the cut-off and foot of the island made thereby Is
immedintely opposite the foot of Crawford street, a streot
running east and west from the river, and about the conter
of our city, the wharf, boat, and general steamboat land:
ing belng immediately above, and the Mississippi River Elo-
vator Company’s magnificent elevator, and the landing for
the 8t. Louls, Memphis, and Vicksburg Anchor line of pack-
ots, below it. The island itsolf, made by the cut-off, ix about
ono and one half mileslong. The present distance to Young's
Point by the ent-off ix about seven miles ; henco you will
soo that the distance cut off is about five miles, nearly all of
which Is north of the center of our city, measuring from the
head of the out-off around the islund to Vieksburg, From
tho nbove you will readily seo that Vicksburg has not as yet
suffered anything from the cut-off. 1am not aware of any
steamboat having our clty, going up or down, since
the cut-off, without landing, oxcopt coal tow bonts with
heavy tows; nor do 1 believe that one hus so
damage resulting from the cut-off, if any, will
fects years hence, Indesd many affect to belie
jury will rosult to our city from it, while o
final effects upon Vickaburg, its com: !
the above a place in your colnmns, you will
of justiceto onr city, and oblige a thirty.elg

burger.
Vicksburg, Miss.

———




nd dmul_d -lpobohudy. that is to say,
g frequent. adjustment should be pmvldod

' '- ﬁ.uﬂwﬂhﬁehudmtndthemur

Scientific Qmerican.

21

and in view of the present active competition in producing
cheaply, most mechanies, knowing the difficulty attending
the proper fitting of this style of mandrel, fool more or less
dubious as to the perfection of such lathes until they have
been well tried. Next to a hard steel coned bearing, we
should prefer a eylindrical one of hard brass : that is tosay,

. |» mixture of five parts copper, one part tin, and one quarter

part zinc. The length of the journal should be three times
its dismeter ; the brasses should be made in halves, and ad.
justed so that the faces of the Lrasses are butted when the
cap scrows are tightened home, and the journal is at a neat
working fit in the bearings. It will then be a long time he.
fore the brasses will require letting together for adjustment,
If, however, the joint faces of the brasses are left open, the

—_—

It rcmulnn now to provide, for large work, s means of sup-
porting the hand rest. The handiest is the portable tripod
rest shown in Fig. 47. Thelegs, A A A, are curved 5o as
to got the rest close up to a large chuck. Heavy weights, in
the form of a U, as shown st B BB, may be clamped, by
weans of the set screw, to the legs, to give additional steadi.
ness if required ; but if good spread be given to the legs, so
that they may form an angle of about 60° to the floor (taken

1athe rogress cap screws are apt to slack back, there being no pressure on
“m“hltu&;m lt:.pzdﬁon. ;:; them to retain them in their places. It is an advantage to
“M W still followed by many wood turners, have the mandrel bored nearly through its length, say with.
ot mm hand rest; it is & primitive arrangement, in one inch of the tail pin or screw, whose coned end forms the
but the tightening and loosening of the wedge, E, is found bearing for that end of the mandrel. The size of the hole re.
to take ‘time than screwing up the nut. In Fig. 43, A ferred to should be ns large as is consistent with the strength

»

of the mandrel. This arrangement is shown in Fig, 45. The
nsefulness of this bore or hole is that, when a number of
small pieces require to be turned, a nipping chuck can be
screwed on the mandrel, and a long piece of stuff can be
pushed up the hole, and the projecting end to be operated
upon nipped in the chuck; then, when a piece is finished,
all we have to do is to ndvance our long piece of stuff and
proceed again.

The method ordinarily employed is to drive s plug into
the mandrel, and form the projecting end to the shape re-
quired. By this plan more stuff is lost than is used ; and if
the plug is not well fitted and driven, it loosens while be.
ing operated vpon, to say nothing of the trouble of extract-
ing the stub from the mandrel when the work is cut off.

from the point of the foot to where the leg joins the hab),
the weights may be dispensed with; and at the same time

B X T { Another purpose served by the long bore is that it will form | MOre space will be occupied, so that it may not be pessible at
\ B\ a guide for a boring bar. all times, on sccount of surrounding objects, to get such a
g ' The cone pulleys should be as light as possible for a pow. | broadly spread rest into the position required ; hence & nar.
s 7 rower spread, in conjunction with the weights, is, under such
— condition, the most desirable.
V) We come now to the various chucking contrivances em-

is the hand rest, B B the lathe shears, C the clamp, and D
the nut uwpon the bolt, E, the head of which slides ina
groove running along the foot of the hand rest. It will be
observed that the nut, being beneath the lathe shears, is
somewhat unhandy to get at, and the wrench may not per-
haps at the moment be at hand ; while, in any event, screw-
ing up & nut with & wrench is a slow process. In some cases
there is substituted, for the nut, a wheel with a tapped
hole in its center; but it is still not perfect, because the
workman, in slacking it off, gives the wheel a twist; and
while his attention is absorbedin the intricacy of his work,
the momentum of the rim of the wheel has kept it turning,
»o that it either unscrows itself altogether and falls off, or
runs o far back that it requires handling twice to bring it
home when refastening it. A much better method is now
in mony cases ndopted; it is shown in Fig, 44, in which A A
represents the lathe shears, B the hand rest, Cthe fastening
bolt, D a piece hinged at each end and having through its
center & hole to receive the fastening bolt, and a counter.
sink or recess to receive the nut and prevent it unscrewing.
E represents a hinged plate, and F a lever, having a cam at

its pivoted end. A slot for the fastening bolt to pass through
i provided in the plate, 5 In this arrangement, s very mo-
derute nmount of foree applied to bring up the cam lover
will cause the plate, D, to be pressed down, earrying with it
the nut.  This arrangement is simple, cheap, durable, and
vory handy, and muy bo applied on any existing lathe to the
hand rest, slide rest, or tail stock. There are other simple
nnd useful contrivances devised for the same purposs; but
gonorally spenking, the lathe requires to be designed to ae
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er lathe, Hard wood Is very suitable for them, the manoer
of fastening to the mandrel being shown in Fig. 45. The
cone pulley, A, is bored to fit the mandrel, B, tightly, and
secured at the end to receive the light brass bush, C, which
is keyed to the mandrel and screwed to the pulley. The
reason for making the cone pulley of wood is that, if it were
of iron, and consequently heavy, it would, from its weight
require time to get up to its full speed; and from its mo.
mentum, it would take some little time tostop in both cases,
especially if the work were heavy. The tail stock should,
in addition to the hand wheel, be provided with an arm ; and
a lever, to give rapid motion to the spindle when used for
boring purposes, should be added, the arrangement being
ns illustrated in Fig, 46, in which A represonts the arm or
or fulerum, and B the lever, which ix applied after the
hand wheel is removed. The end of the serew must becat
like n double eye. The long hole or slot in the middle of the
line is to allow for the difference in the direction of the mo.
tion, since the lever moves from its end as a centor, while
the tail stock spindle moves in & straight line. The sup-
porting frames of the lathe need not be very heavy, but
should be well braced to the shears or bed, and screwed fast

I."z'q._ﬁ(?.

ployed by the pattern maker. In Fig. 48, A represents a fork
center, the taper part of which fits into the lathe mandrel in
place of & center, the extreme end, B, being a flat projee-
tion, providing that there is a recess in the mandrel to receive
it, as there should be. But if the Inthe mandrel i= bored up
a great distance, then the extra length which may be given
to the conical part of the fork will cause adhesion sufficient

to drive the work. The broad part is wedge-shaped on the
edge view, the center point, C, being turned conical, similar
to a common center. The centor, O, ncts to keep the work

| true, and a8 o guide in taking the work in and out of the

Inthe, while the prongs, D and E, drive it. This tool, how-
ever, is only to bo depended upon for small work ; for larger
work, center plates are used. They are made of metal and
screwed firmly to the work. Of these centerplates, one has
n slot in it, so that it may be used in conjunction with the
fork; while another has a conieal hole in the center, which
hole is made to fit the back center of the lathe. They may
be made of hard wood, serewed to n small iron face plate;
such plates are made useful for a varlety of purposes. A
pair of such venter plates are shown in Fig. 40, A being that
to receive the back center, and B that for the fork center,
Another driving chuck for small work is shown in Fig. 50

commodate them, und they are not superior In action to the | to the floor. It is not an uncommon thing, when an unusual.
wystem above desoribod. ly large job is being done In the lathe, to brace or shore the | the
o ) ) ' rt, A, having an internal scrow to fit ving scre
e running head of the Iathe requires particular men. | lathe by means of braces pluced botwoon the lathe shoars | on lﬁ:llthn u;\lndﬁ\ and the point, B, l:i‘hend::.m m:
ton. The mandrel should always be of steel, turned true, |and the floor, wall, and celling. Of this arrangement it 1s | intended to serew into the work : which ll“n:rahonld have
hardened, und trued by un emery wheel after the hardening | sufficient to say that it is merely a makoshift, and is only ro. | small hole borsd up it to prevent (espocially in the case °:
process. It should be well fitted to Its bearing; for if it Is | sorted to when the floor is springy. In cases where it is ne- ¥

not, an unplessant jurring noise will be produced when the
Inttor is sot in motion.

Hard steol coned bearings are very dosirable, and will
work perfoctly when properly mude, lasting practically un.
lmpulred for yeurs. They ure, howover, expensive to make;

cessary touse ono lathe for both large and small work, the
countershaft overhead should bo so placed that the belt will
run quarter-cross when the luthe head Is placed across the

owo, in which position thore will be full swing for lurge
brdk from floor to celling.

hard woods) the pressare of the screw from splitting the
work.

———t e
T following imitation shelluo varnish is used by many

furniture manufacturors : Gum sandarae 1 H
13 1bs,; beoaine 3 gallons.  Dissalve by .;:?0:: g




. WICKERSHAM'S FIRE PLACE ARCH un..
The usual support for the brick arch of chimney roplaces
15 » flat iron bar, made either steaight or slightly curved. To
this, the principal objection ix the liability of obstruction to
the passage of the smoke by reason of the thickness of the
brick arch or wall. In order to obviate this,

the inventor of the device herewith illustrated employs an

arch bar of improved construction, and combines therewith
a plate for directing the smoke. The front part of the bar
hias » horizontal flange, A, on its upper edge, which is turned
faward and made sufficiontly wide to support the brickwork
above. Tothe lower edge of the plate, A, is united the back
plate, B, which extends upward and inward at an angle of
about 25°,  Aninwardly projecting foor, C, Fig. 2, on plate,
A, conters recesses in the fireplace jambs, and thus firmly
sacures the arch bar. The ends of the latter, D, also pro-
ject laterally and enter recesses in front of the jambs,

It will be perceived that, by reason of the thin lower edge
of thearch bar, and also the inclination of the back plate
and the smooth surface of the same, no obstruction is of-
fered to the passage of the products of combustion into the
flue. The back plate has also the additional function of turn-
ing any downward-setting current of cold air, and thus cre-
ating & whirl, whichis clsimed to aid'the draft instead of im-
peding it. Another result of the employment of this arch
baris that the back wall, E, of the fireplace may be extend-
od three or four inches higher and at least two inches for-
ward, thus increasing the heating and reflecting surface. In
practice a supplemental flange or plate, F, Fig. 1 (which has
the ssme form and inclination as the back plate, B), is sup-
ported by a tongue pivoted on the latter, while its lower edge
is attached to the framework of the grate. Holes are formed
in the front plate, A, to allow of the escape of heated air
into the flue. The arch bar may be cast in a single piece if
desired. 1t appears well calculated to improve the draft of
chimneys and the heating capacity of grate fireplaces, be-
sides affording some incidental protection to mantels from
the action of smoke and heat.

Patented through the Scientific American Putent Agency,
Mny 9. 1876. For further information address the invenu;t,
Mr.éauc McCown Wickersham, Harrodsburg, Mercer coun-
iy, By.

A NEW AUTOMATIC CAR BRAKE.

Mr. Alfred James, of Seymour, Jackson county, Ind., has

patented (July 6, 1875) an automatic brake for cars, operated

by compressed sir and embodying some novel and imemtlng
mechanical features. Larger drawings than we are here able
o present are necessary to convey a complete idea of its con.
struction, but the annexed disgrams will suffice to give a
general notion of the new points,

Fig. 2.

Under the car is arranged an saxiliary sbaft, C, Fig. 1,
earrying a friction wheel, D, which, by the action of a coiled
spring. is drawn against and rotated by the car axle when
he velicle is in motion. A pitman on the wheel, D, con.

Scientific American,

[JuLy 8, 1876.

noets with the rod, ¢, Fig. 2, which draws in air through the
opening, F, whence a pipe lends to the roof of the car. This
air ix compressed in the annular chamber, G, besido which is
a cylinder, U, in the larger bore of which is a plunger, A,
which acts on & yoke, I, which last connects with the swing

ing frame in which theshaft, C, is mounted. The small bore
of the cylinder, H, hins an adjustable nut, J, and a valve act

od upon by a spring, which valve, when opened, allows ac-
cess of air from cylioder, G, bekind the plunger, A, At M,
Fig. 1, is the brake cylinder, in which are two pistons, mov

levors, 0o,

brakes is regulated by sdjusting the valvein H.  As soon as
pressure is generated in G, the air passes to the brake cylin.
der, M, and shuts the inlet valve there located. Ax soon,
however, as the desired point is excooded, the valve in H
opens, the air enters behind the plunger, &, acts on the yoke,
I, and so pulls the friction wheel out of contact with the
axle, thus stopping further storage of compressed air. Now
when the brakes are to bo applied, the enginecer pulls a cord
s0 as to swing the lever, T, as shown in Fig. 1.
nected to this moves a bell crank on the brake eylinder to
close a discharge valve thereon, By suitable mechanism, the
inlet valve is then opened, the compressed air forees the pis
tons outward, the brakelevers are acted upon, and the brakes
applied. The brakes can be thus thrown into action on noy
single car or any number of cars. No special engine is re.
quired to comproess the air, as the power is obtained by the
advance of the train. The accidental uncoupling of the cars
is sufficient to throw the brakes into action, and injury to
the brake system under one car has no effect on the rest of
the train. The inventor may be addressed as above.

R
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TOLMAN'S IMPROVED LAMP CHIMNEY,

We illustrate herewith another simple patented household
convenience, from whieh no doubt a considerable sum will be
realized. It consists of the ordinary lamp chimney with a
hole through it, by which the necessity of removing the

| same in order to light the wick is avoided. The device is
' shown in full size in Fig. 2, and the chimney attached to the
‘lamp in Fig. 1. The hole hasan eyelet fitted in it, from
| which extends a shank downward, to form a support for the

cover, the stem of which is pivoted. The shank and stem
| are set so as tospring the cover slightly into the aperture,
| which is tightly closed by the convex side of the cover press.
|ing against the eyelet. Simple as this invention may seem

to the general reader, it belongs to that class of patents

which often produce to the inventor much more money than
| greater inventions on less used machines.

Patented through the Scientific American Patent Agency,
May 30, 1876. For further information address the inven.
tor, Mr, Elijah Tolman, Jr., P. O, box 48, Taunton, Bristol
county, Mass.

e ———ettr——
Willlam D, Russcll,

By the death of Mr. Willinm D. Russell, president and
business manager of the Baxter Steam Engine Company,
Newark, N. J., loses one of her most energetic and promi.
nent citizens. On Friday evening, June 16, Mr. Russell re.
turned to his home from Philadelphis, and at about ten
o’clock was taken ill. A physician was st once summoned,
and pronounced his attack one of paralysis. Shortly after
midnight he fell into a stupor, and died in the morning from
affection of the brain. His disease is suppcsed to have been
caused by mental strain, in view of pressing business en-
gagements, and possibly from being overheated while at
Philadelphia. Mr. Russell was for many years engaged in
the rubber business in New York city, but some years since
became a large stockholder in and president of the Baxter

ing in relatively opposite directions 50 as to act on the brake |

The air pressuro at which it is required to operate the |

A rod con. |

' Steam Engine Company. Ho was also interested in the Bax
ter Stoam Canal Company

We have known Mr. Russell for many years, and can st
tost his many good qualities, He was genial and pleasant

in his intercourse with men, and will be missed by a large
number of personal and business acquaintances
il A -
ELLIOTT'S APPARATUS FOR APPLYING CROTON OIL.
Croton oll and other substances possessing similar quall

tiew aro nwed by physicians as counter irritants to subdue
and destroy internal or deoply seated diseases and to induce
or substitate therefor a superficial inflammation. The ex
ternal application of thix medicament is attended with very

.

| beneficial effects; and in order to admit of said application in
an easy and expeditious manner, to avoid unnecessary suf-
T fering to patients, and to insure a proper deposition of the
i irritant, the present device has been contrived. Fig, 1shows
the method of its manipulation, and Fig. 2 its internal con-
struction.

The apparatus consists of a case
or tube containing at one end a re-
servoir for the reception of the ir-
ritant, At the bottom of the case
a roller is pivoted, the whole pe-
riphery of which is studded with
needle points projecting a short
distance from the surface. The
position of the roller within the
case is such that a portion only
of its diameter projects beyond
the lower open end. The irritant
is conveyed to the roller by means
of a peculiarly constructed taper-
ing stopper, the lower portion of
which is contained within a circu-
lar brush, the feather ends of which
rub against the needle points,

The operation of the instrument
is as follows: The croton oil is con-
veyed to the roller by slightly
loosening the taper stopper in its
seat, an application which is great-
Iy facilitated by the double mill-
ing on its flanged head. The oil
runs down the brush, and is even.
ly spread upon the needle points
ns they pass through the brush,
each point being entirely and fresh.
Iy conted with oil at every revolu.
tion of the wheel; thus, as the roll.
or is passed up ordown on thesur-
face upon which the counter irri.
tant is to be applied, no needle
point enters the skin without leaving a deposit;and a pecn-
liar advantage that this mode of applying the oil has over
the ordinary method is that the needle point enters and
leaves the skin at different angles, thus enlarging the hole
at the bottom of the puncture and causing the oil to be de.
posited therein, Another advantage is that, on tender or
particularly painful spots, the roller can be applied with the
utmost delicacy of touch, in a striking contrast to the appli
cation of the pounding instrument now in use.  And lastly,
s large smount of surface can be perfectly, as well as ox.
peditiously, covered or acted upon.

The invention was patented in Canada, February 1, 1870
For further Information address the inventor, Dr. J. W, El-
liott, Box 76, Toronto, Ontario, Canada.

e e
Or-Moulu,

The or-moulu of the brass founder, popularly known as
an imitation of red gold, is extensively used by the French
workmen in metals, It is generally found in combination
with grate and stove work, It is composed of a greater por-
tion of copper and less zinc than ordinary brass, Is cleaned
readily by means of acid, and Is burnished with facility. To
give this material the rich appearance, it is not unfrequent-
ly brightened up after dipping by means of & seratch brush,
the action of which helps to produce a very brilliant gold-
like surface. It is proteoted from tarnish by the application
of lacquer. ’

g
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. IMPROVED MILITARY TELEGRAPH.

We extract from La Natwre the annexed engravings re.
Iating to M. Trouve's new military telegraph, an apparatus
of very ingenlous . It is composed of a cable
containing two wires, w is oxtended between the sta-
tions; and at each of the Ia! i & battery and instrument,
The stations are simply the individuals who work the line,
and instraments and battories are secured to their persons.
The officer on the right, in Fig. 1, is supposed to be estab-
lishing o line. Attached to his belt is a box containing the
battery; and to this is connected the telegraph instrument,
which is about as big as & watch, and which can easily be
carried in the pocket or hooked
to an epaulette. The soldier
shown starting oft with the line

carries on his back, knapsack.
fashion, an apparatus which iy

Scientific Qmerican,
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paid laborers, must boe what Darwin would call an inversion
—in this casoe an hereditary remnant of the original savage
—or elso a survival of slavery in the state. The facts which
the author gives in support of the last view will surprise
many, for it is not generally known, we believe, that actual
alavery oxluuid In Great Britaln up to the beginning of the
present century. In anclont times the Saxons were notorieus
slave dealers, and the Irish were their best customers, After
the Norman conquest the Saxons became slaves themselves;
and it was not until the commencement of the 15th century,
in Henry IV.'s time, that Saxon mechanics were allowed to

put their children to school

represented In detail in Fig, 2,
On the upper part is n large coil
of wire, and below is the batte-
ry in a box. The instrument
during transportation is hooked,
as shown in Fig. 1, to the frame
of the apparatus,

As the soldier advances the
cable unwinds, If, for exam.
ple, ho is a skirmisher sent out
to reconnoitre, he can now trans.
mit intelligence of his discovery
of the enemy, since he has only
to unhook his instrument and
signal.  Each coil carrles about
six tenths of a mile of wire.
Signals can, however, be sent
from any point within this dis-
tance. The cable is insualated,
each conduneting wire being cov
ered with rubber, and both uni-
ted being enveloped in the same
substance. With this safeguard,
the cable can be laid over moist
earth or even through stremms, without its electrical quali-
ties becoming impaired. In laying the line, however, the
soldier is required to select a course as much away from
roads and open country as possible, and to extend his wire
on trees, so that it will be out of the reach of injury. Two
men may, of course, be sent out; so that, when the coil car-
ried by one is exhinusted, the other may attach his cable, and
thus extend the line for several miles,

Fig. 8 represents the telegraph instrument at one half its
natural size. It issimply a case of metal containing an elec-
tro-magnet which, when the current passes, attracts its ar-

TROUVE'S MILITARY TELEGRAPH.—Fig. 2,

matare with an audible click. This amply suffices for send
ing sound signals. The key for transmitting messages mere
ly closes circuit, and is arranged as shown at the upper part

of the case.
——— —— e ———
The Fastost Cable Telography,

On & recent oxcasion, when all the Atlantic cables were
interrupted excopt the Direct, the entire business for two
days was done on this one wire, and the average speed main.
tained for 48 successive hours was 104 words per minute.
The highest speed attained was 18 words per minute. Length
of cable, 2,600 nautical miles,
l'?gﬂlp'l'\‘ ever exccuted on a cable of equal length.
————tr—

A Relle of Slavery In England.

Mr. Ssmnuel Smiles, in his recent excellent little work en-
titled ' Thrift,” devotes a chapter te the consideration of

This is the fastest ocean te.

why it is that Eoglish workmen, earning, ss many do, better
wages than the average class of clerks, are unable to live
thereon. After examining various probable causes, he comes
to the conclusion that the reckless extravagance and indiffer.
ence regarding the future,

TROUVE'S MILITARY TELEGRAPH.

Queen Elizabeth emancipated the last serfs in England,
but the Scottish serfs were not freed until 1799. Before then,
colliers and salters belonged to the soil. They were bought
and sold with it, and their masters simply provided them
with the sustenance n ry to keep them in working con-

dition. They never were required to save for any purpose,
for they had no right to their own savings. The habit of

wome broken leaves of real tobacco in the finished cigar,
which the paper so very neatly holds in form. Besides
this, the paper leaves no residuum other thana pure light
gray or nearly white ash, just like that of the best quality
of tobacco.
————ttr——
The Manufacture of Glucose,

As there is just now much inquiry as to the proeess of
making glucose or grape sugar directly from starch or other
vegotablo matter, the following will be of interest:

Dilute sulphuric acld and the fecula of the potato are the
aetive agonts in the production of grape sugar from starch.
The principal processes are the
following : The boiling of starch
meal with dilute sulphuric acid
is effected on u smaull seale in
leaden pans; but in an extensive
preparation, iron pans are em-
ployed. The requisite quantity
of water is first heated to the
boiling point, and to thisis added
the sulphuric acid diluted with
3 parts by weight of water. The
starch is also brought, by the
addition of water, to a milky con-
sistence. The liquids so pre-
pared are mixed, and the boiling
continued until all the starch is
converted into sugur. An inter-
medinte stage, not usually no-
ticed by the manufacturer, is the
conversion of the starch into dex.
trin, which, in its turn, suffers
conversion into sugar, The en.
tire conversion of the dextrin
into grape sugar cannot be with
certainty ascertained by the io-
dine test, as sometimes a purple.
red tint is produced, while in
others there is no change. The
most reliable test is that with al-
cohol, founded on the well known insolubility of dextrin in
an alcoholic menstruum. If no precipitate is thrown down
there is no dextrin remaining, and the conversion has been
entire. The proportions of materisls are, generally, to 200
Ibs. of starch, 41bs. of ordinary sulphuric acid of 60° Baumé,
and from 80 to 100 gallons of water, The conversion of the
starch and grape sugaris hastened by the addition of a small

improvidence was then formed among the colliers and iron
workers, and it still continues.

Useful Recipes for the Shop, the Houschold, and the
Farm.

A new cement for uniting metallic to non-metallic sub-
stances is composed of thin.made glue mixed to the consist-
ence of thick varnish with wood ashes. The ashes should
be added gradually to the glue during ebullition, with con-
stant stirring, and the cement should be used hot.

A strong mucilage capable of fastening wood or porcelain
and glass together is made of 8 ozs. strong gum arabic solu-
tion, to which a solution of 30 grains sulphate of aluminum
dissolved in § oz. water is added.

Carbolic acid paper, now largely used for packing fresh
meats, in order to preserve them, is prepared by melting 5

brush to the paper.

Care should be exercised in handling earbolic acid, as inl
certain cases it is an active poison. A saturated solution of |
carbolic acid in alcohol, with an equal quantity of water
rubbed into a scrateh on a cat’s nose, has killed the animal
nlmost as promptly as prussic acid would have done,

peculiar to many of the highest |

A method recommended for removing moths from carpets |
‘ is to pour strong alum water on the floor to a distance nf}‘
| half & yard around the edges before tacking down, Then
| occanionally spread dry salt over the carpet before sweeping. |
The best method of producing crystalline surfaces on |
tinned iron and other metals is to immerse the plates for|
| not longer than 10 seconds in a mixture of 8 parts hydro. |
ln'hlnnr and 1 part nitric acid diluted with an equal bulk of |
water. Wash the plates in water after their immersion
.-

= Artiticinl Tobaceo,
!

; Tobacco leaves for the manufactare of Havana clgars are
| now being produced in New York, thanks to the industry of |
| some of her citizons, aided by the progress of chemical sel. |
ence. The material used is a kind of brown wrapping pa ‘
per, made of straw eapeclally for this purpose. The paper, ‘
after coming from the mill, is saturated with the juleo |
pressod from tobacco stems and other offal ; then the sheots |
are rolled through a machine, which gives thom the perfoct
appearance of the tobacco leaf, and the poculinr spots are
printed on them ason ealico, The paper thus propared is espe
clally adapted for wrappers around the clgars, and Is such
an improvement on the nataral tobacco leaf (bolng much
stronger, more economical, and easier of manipulation) that
the Havana cigar makers desire no other wrapping for ol
gars, and import it largely from New York; and no Havana
steamer leaves hore at present without taking out quantities
[of it. These figure up, according to some authorities, to
5,000 reams in one cargo, and occasionally as much as 30,.
000 reams of this artificial tobacco leaf has been exported.
It is stated that this tobacco-tlavored straw paper makes
also s filllng superior to the genuine leaf; and It is im
possible to detect tho delicate film of paper interlapped with

parts stearin at a gentle heat and then stirring in 2 pansl
carbolic acid, and afterwards 5 parts melted paraffin. The |
mass is well stirred until cool, and is then applied with a

!

!
|

quantity of nitric acid. The separation of the sulphuric acid
from the sugar solution is a most important operation, for
the color, purity, and flavor all depend upon success in this
stage of the process. The acid is neutralized with baryta or
lime, with either of which it forms an insoluble salt, deposi.
ted at the bottom of the neutralization vessels, and leaving

TROUVE'S MILITARY TELEGRAPH.-Fig. 3

a clear supernatant sirup. The baryta can be employed as
a carbonate (witherite), and is, without doult, the better
neutralizing agent, sulphate of baryta being very insoluble.
Lime, although ordinarily used, forms with the sulphurie
weid o sulphate (gypsum) that is not perfectly insoluble in
water. It can be employed as marble dust, chalk, or caus.
te lime,  The neutralization is completed in the bolling pan
whilo the sirup is still hot, For every pound of sulphurie
acid so much pulverized marble is required s the varying
strongth of the acld may demand, about pound to pound,
After the addition of the marble powder, and when the ef.
forvescence has subsided, the liquid must be tested with lit.
mus paper, or, better, with tincture of litmus; if the sugar
solution be neutralized when at 26° Banmé density, the fol

lowing ovaporation will concentrate oven the smallest quan.
tity of sulphuric acid which may have remained, sod render
another peutralization necessary. To insure perfect noutra.
lization, it Is useful 10 add an excess of carbonate of baryta
in the proportion of 5 to 10 ozs. to every 10 Ibs. of sulphurie

acld, The evaporation sad purification are similar to those
omployed for other sugars,

Y T——
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and on somo results obtained by the action of wound pulsos
on an apparatus constracted in & similar manuer. Crookes
was 1od to the constraction of hix delicate instrument in the
fallowing mannor: He mado a torsion balnnes consisting of

wir of pith suspended by o fine filament.  Ono half the
I.n:::hofof’:&w mbhlgﬂwd On exposing this appara-
tus 1o rays from different parts of the prismatic spectrum, ho
found that the torsion bilanes moved through spaces propor:
tional to the thormometrie effect produced by the same wren
of rays falling on a thermopile. Representing the motlon
produced by the ultea-red rays by 100, those of the other rays
were ax follows:
Bxtrome Tods ..o os <os 85 BlUS. core e cain. 8
R e o banssassnnessas 18] Indiga, ... Salousio's vsssed- )
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The difienlty of ascertaining facts in Nature, even by the
most careful observers, is well illustrated here by the fact
that Crookes overlooked the circumstance that he was hore
operating with a purely accidental spectrum, the proportion
of whose parts depended entirely on the nature of his prism.
Had he employed the normal or diffraction spectrum pro-
duosd by the passage of light through finely ruled gitter
plates, his results would have been the same as those ob-
tained muny years ago in this country by Dr. Draper.

Crookes found that the bar of the torsion balance was at-
tracted when the apparatus contained air, and repelled
when it was placed in & vacuum: also that the radiation
from & candle on blackened pith was 5 times what it was
on plain pith. From these observations to the construction
of the radiometor was buta short step.  Two fine wires, at
right angles to each other, were provided with little vanes
of mica blackened on one side, and the whole suspended on
a pivot and enclosed in & glass vessel, from which the air
was exhausted by means of a Sprengel pump. When rays
of light fall on this apparatus, the differential action of the
blackened and naturs] surfaces of the vanes gives rise to a
continuous rotation. The rate of this rotation, and hence
the intensity of the esciting cause, was obtained by means
of a small electromagnet placed in the apparatus in such a
manner as to register the number of revolutions by making
« series of dots on a slip of paper.

Professor Mayer then exhibited this very delicate instru-

ment to the meeting,and showed the increase in the yeloeity |

of rotation on bringing it nearer a source of light.
In order to mesasure the repulsion of a blackened surfece
n a vaenum,Crookes employed W. Ritehie’s torsion balance,

deseribed in the *“ Transactions of the Royal Society " of 1830,

This is so arranged that the repulsion of the blackened sur-
face twists a fine glass thread, to which is attached & mirror
projecting a beam of light on nscreen. By means of a screw,
the circumference of which is divided into 360° the glass
thread is turned back again until the beam occupies its origi-
nal position. The amount of torsion is then read off on the
scrow. The extreme delicacy of this instrament may be
apprecinted from the fact that the 1 of a grain produces
a torsion through 10,000 degrees or abont 28 rotations of
the thread. As it is sensitive to 1° of rotation, it is evident
:::n we can thus weigh yolon of tdy=vyyedussof o
(3
A candle at & distance of 6 inches repels 2 square inches
of surface of blackened pith with a foree of 0-001772 grain,
at 12 inches distance with a force of 0-000444 grain. Start-
ing out with the latter figure, and remembering that the
effects are as the reciprocals of the squares of the distances,
we should obtain at 6§ inches a force of 0001776 : which
differs from the result actually obtained by experiment by
only the 15 o400 of a grain. i
After succeeding in constructing so perfect an instrument,
it is not surprising that Crookes should be elated : but it is
1o be regretted that he should express himself as he did in
the following extract from his paper: *“ A eandle 12 inches
off, acting on 2 squure inches of surface, was found equal to
0000444 grainy ; the sun, equaling 1,000 candles st 12 inches
gives a pressure of 0°44000 grain ; that is equal to about 3‘;
grains per square foot, to 2 ewt. per ncre, to 57 tuns por
square mile,or nearly 3,000,000,000 tuns on the exposed wur.
face of the globe—satficient to knock the earth out of jtx
orbit if it came upon itsuddenly.” It is true he immediately
modifies this staternent . but it is liable to be quoted with.
out the following diselaimer: *“ It must be remembered that
our earthis not & lamp-blackened body enclosed in glasy
case, nor is its shape such as to give the maximum surface
with the minimum of weight.”
Still more mischievous however, is the pretention to** welgh
a beam of light.” That it is notlight which causes the rota-
tion in Crookes' radiometer has been conclusively proved
hy Schuster (““Procesdings of the Royal Society," April, 1874),
He mnde o ridiometer having one arm s magnot. When u
strong light fell on this apparatus, it overcame the directlye
force of the magnet, und caused it to rotate in the usnal waY.
Now on floating the instrument in water,and holding o mn;;»
net outside ta keep it stationary in spite of the strong lght
fulling upon it, the bulb began to rotate in & direction oppo-
site to that which the light would have imparted to the
vanes,
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The only plausible explanation hitherto offered of the in.
strument is the following : The viacaum of the Sprengel
pump is not a perfect one ; but in the highly rarefied air

amplitude of swing than in their ordinary condition, there
belng vastly fower In the same space. Henee the currents
set up by the very feoble heat of the rays of light are suffi.
clent to produce & much more intense netion than conld take
place in dense alr,

purticlos, the reaction of which canwes motion ; and the ap
paratuys belng froo to tuen,the
which continues until the offocts on the two surfaces become
oqualized,

To show that the effect was due to heat, Professor Mayer
interposed & glass plate betwoen the apparatus and the dif-
fused lght from n window, The offect was to stop the rota-
tion by eatting off the heat mys, while the light rays prssod
through freely. Rotation was also produced by placing the
hand near the mdiomaoter,

AN ARALOGOUS APPARATUS FOI BOUND.

In the next place, Professor Mayer exhibited an apparatus
constructed by him to produce motion by means of sound
pulses.  Four glass resonntors on cross arms were suspended
by menns of o string,  On sounding un organ pipe in tune
with the resonators, and bringing it opposite the mouth of
one of them, the resonator was repelled and the appuratus
commenced to rotate, This experiment was the more strik-
ing from the fact that,so far from any current of air pro.
ceeding out of the mouth of the organ pipe, the air is actu-
ally sucked in, as may be rendered visible by means of smoke
from a cigar. Thesmoke is carried up the pipe even when
the latter is closed at the top with cotton wool %0 ss to
smother the sound. On substituting disks of cardboard for
the resonators, they were drawn up to the mouth of the or-
gan pipe with considerable force. When fine silica powder
was placed in the resonntors, it was thrown into violent
motion on sounding the pipe.

OBLITERATION OF SONOROUS SENSATIONS,

Professor Mayer next described some interesting experi-
ments, the effect of which will be to modify our present
theories of audition. He took an American clock ticking 4
beats a second and a wateh ticking 5. At a distance of
several feet from the ear, all the ticks of both could be
plainly heard, even those which coincided. On graduslly
moving the watch away from the ear, a point was reached
where the fifth or coincident tick of the watch became in-
audible. A wateh beating 4 times a second was then sub-
stituted and set to gain 30 seconds an hour on the clock.
Coincidence then occurred every 2 minutes. Removing the
watch 24 inches from the ear, its ticks became extingnished
for 9 seconds at a time. ' A
To determine the relative intensities of these ticks, numer-
ous experiments were made on still nights in the country,
and it was found that the ticks of the clock became inaudi.
ble at u distance of 350 feet, and those of the watch at a dis-
tance of 20 feet. The ratio of the squares of these numbers
makes the ticks of the clock about 800 times more intense
than those of the watch. Standing at different distances
from the clock, and holding u slender stick graduated to
inches and tenths against his zygomutic process, the experi.
menter slid a watch along the stick (taking care not to touch
it) until its fifth tick disappeared. The relative intensities
of clock and watch ticks at the same distance being known,
their intensities at the distances in these experiments were
obtained by the law of reciprocal squares. The slightest
noise or breeze renders the experiment impossible.

In the same way one mugical sound may obliterate the
sensation of onehigherthan itself. Toobviate the objection
that this might be due to a change of timbre, Professor
Msayer caused one of the notes to sound periodically by open-
ing and shutting the resonant box of a fork with the hand at
regular intervals, Now on sounding another lower note,
either from a fork or an organ pipe, continuously, its timbre
could only be changed during the sounding intervals of the
other note, and would be restored during the intervals of
silence, if the objection is just. No such effect, however, is
observed. The actual result is that the sound of the fork
becomes more and more feeble, and finally its sensation is en.
tirely lost. If at this point the other sound is stopped, it is
found that the fork is still vibrating and emitting » sound,
which had been completely overpowered by the graver one
of the pipe. The same takes place if a closed organ pipe
of the same pitch is substituted for the fork and its sound is
made intermittent,

Another very romarkable fact is that even a very intense
sound eannotobliterate the sensation of one lower in pitch,
When the ear ceases to perceive the lower sound, it is gen.
erally found, on stopping the higher one, that the lower fork
has entirely censed to vibmte. Numerous experiments have
been mude,through a range of four octaves and on a score of
oars, nlways with the same result.

If nsentenco is read over and over in the sumoe tone of
voico nnd modulution, while an Uty plpe Is sounding, It
soems an if two persons were reading, one with a very grave
voleo (consisting of all the vocal sounds below Ut,) and one
with a high, squoaky, and nasal voice, The intermedinte har.
monles nre obliterated. The fundamentsl tone of most notos
Is percelved as the strongest, because each harmonic Is
diminished by the sum of all below it, while the lowest is
not affected by any of them. On sounding Uts together with
un Uty free rood pipo, the component Uty is pereelved un.
affected in intensity, while all the higher harmonics are ob.
literated oxcept Mi, aud Sol,, which are very distinet. The

deep residual sonnd of o New York fire alarm boll is heard

contained in the bulb, the molecules have a much greater ;
| ropeatedly witnessed in orchestral music the entire obliters

The blackened surfaces become heated |

more than the natursl ones, and consequently repel more |
| relation of distance to the several instruments, they are actoal

motion becomes one of rotation, | 1y paying for his enjoyment instend of thelr own. His position

30m. P. M. On the 81st, Venus rises at 8h. 2lm. A, M.,
and sets at 5h. 20m, P. M.

probably not be noticed after the first week of July
too nearly in range with the sun. }
month Yenus should be looked forin the morni)
passed to the west of the sun, '

pary obgervers. It will be very near Ven

muy possibly be seen just after sunset s

distinetly through all the noises of the street higher than it

is until it diesentirely away. [t seems in these experiments

ax though we had a special sense for the lower sounds
Professor Mayer stated that sinee those discoveries he has

tion of all sounds from the violing by the deeper and more
intense sounds of the wind instruments, while the bass
viols hold their own. From the same canse the clarinets
lose their pecaliar quality and charm. The leader probably
henrd them all : but ax the ears of the audience hold different

ought therofore to be that of an avernge honrer,  The lnws
of orchesteation can only be nerived at by a quantitative de
tormination of the intensities of all musical instruments,
When quantitative analyses of the compound sounds in the
different instraments shsll hnve been made, the composer
will be better able to commuand sueh qualitios of sound ax he
desires to bring out, [t is evident that instruments to be
used in orchestras must be differently constructed from
those designed for nolos or quartotts, and that they must
have their peculiaritios of timbre exoggormtod,

Professor Mayer coneluded by stating that hels at present
ongaged In determining the intensity of sounds elther exist-
ing alone or a8 components of compound notes,

The moeting then adjourned to President Morton's lecture
room to listen to a communication on some fluorescent bodies,

FLUORESUENCE,

Professor Morton began by stating that the property of
lengthening the wave length of light rays, to which fluores-
cence was due, was one inherent in a great range of bodies,
Fluorescence is produced when light rays of one kind are
converted into snother having a longer wave ; when the
rays are lengthened 8o much as 1o exceed the limits of the
spectrum, they are converted into heat. A number of fluor.
easing substances were then exhibited, prodocing effects of
indescribable beauty.

Fluorescine, a substance having little color of its own,
fluoresced with a rich bright green when illuminated with
the electric light passing through blue or violet glass.

Eocene, the tetrabromide of fluorescine, which has natur-
ally a delicate pink color in solution, became dark green
under the same conditions. In this, as in the other solutions
shown, the finorescence produced a very noticeable opacity.

Purpurine,one of the coloring substances made from mad-
der, became very opaque orange yeljow. The tinectorial
power of this and some of the other substances shown is
perfectly marvelous. As much as will lie on the point of &
penknife, dissolved in agallon of water, had to be diluted
again with three or four times as much water to produce »
good effect. Fluorescence enables us here to distinguish
with perfect certainty between the natural produetand ar-
tificial purpurine. A piece of n dressing gown dyed with
madder, having passed the last stage of its usefulness, had
been employed for a long time as a rag to wipe up things in
the laboratory. A bit of this was treated to extract the pur-
purine,and its fluorescence was shown to be perfectly distinet
and characteristic. By thus analyzing a garment dyed with
artificial preparations, we would be enabled to decide with
certainty that itcould not have been manufsctured before
the date of the invention of the artificinl dyestuffs,

Chlorophyll, made by steeping exhausted tea leaves in

aleohol, is o liquid of a very deep green, so deep indeed as

to appear almost black. It fluoresced with a magnificent
erimson,

A solution of bisulpho-bichlor-anthracenic acid, which is
perfectly colorless, flnoresced with a purplish blue.

A dish of nitrate of uranium crystals fluoresced with aln
minous yellow color. )

An extremely beautiful effect was produced by illuminat-
ing a screen on which a large wreath encircling the mono.

gram of the Stevens Institute of Technology was puinted

by means of different fluorescing substances.
President Morton concluded by exhibiting some nhnrp

tion bands, and pointing out how they serve to distingunish
the substances by which they are produced.
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OBSERVATORY OF VAssaR COLLEGE.
The computations and some of the observations in the
following notes are from students in the astronomical de

partment. The times of risings and settings of- planets are
approximate, but sufficiently accurate to enable an ordirary
observer to find the object mentioned.

M. M
Positlons of Plancts for July, 1876,
Mercury. >
On July 1, Mercury rises at 8h. 33m. A. M., and sets at 5h.

S6m. P. M. OnJuly 81, Mercury rises at 4h. 20m. A M.,

and sots at 7h. 6m. P, M. e
Mercury is atits greatest clongation west of the sun on

the Sth, and can then be best seen. It should be looked for
before sunrise, & little soath of the point of sunrise.

Venus. -
On July 1 Venus rises at 6h, 13m. A. M., and sets at 8}

Vonus is becoming less and less conspicuous, and

Mars {8 now very small, and will not be

——— "MJ




th than Venus. Mars rises on the 81st at 5h. 16m. A M.,
g Th. 8tm. P. M. ; it cannot at that time be seen

e 'm’-

July 1, Jupiter rises at 8h. 45m. P. M., and sets at 1h.
) next morning. On July 81, Jupiter rises at 1h.
47m. A. M., and sets at 11h. 35m. P. M.

Jupiteris so well situsted in the first half of the month
; sbservers who have small telescopes (say with two inch
t glasses) can very well obsorve the many changes in the

relative positions of its four moons. As the first satellite,

‘or the one nearest to Jupiter, makes w revolution around
the p'anet in less than ten duys, it goes through all the
changes, passing from east to west bohind the planet, and in
front of the planet from west to east (s seen in a telescope),
‘becoming invisible by transit, by occultation, and by eclipse
in that space of time. This satellite will show these
changes of position botween 7h. 80m. P. M., and midnight
on July 7, 8, 9, 14, 15, 16, 22, 23, 24, 30, and 81.

~ On July 10 the third satellite (which is the largest, but
third in the order of distance) will not be seen until near
10 P. M. (Washington time), being in front of the planet;
on the 28th it will disappear at 10h. 14m. by going into the
shadow of the planet. Young observers may learn much
of this system of bodies by watching their movements, and
may determine periods for themselves.

2 Saturn.

‘OnJuly 1, Saturn rises at 10h. 35m. P. M., and sets at 0h.
21m. the next morning. On July 31, Saturn rises at 8h.
34m. P. M., and sets at Th. 16m. next morning.

‘Saturn can be recognized on July 10 by its nearness to the
moon ; and by reference to the American Nautical Almanae
it will be found that the moon occults (hides by seeming to
pass over it) the planet Saturn on Angust 6, and again on
September 2. *

a Uranus.

Uranus is too nearly in range with the sun to be seen. It
sets at Oh, 41m. P, M., on July 1, and at Th. 48m. P. M. on
the 31st.

Sun Spoits.

We are evidently passing through a minimum period of sun
spots; as from May 26 to the present date, June 19, a period
of 23 days, with a telescope whose object glass measures
two and a half inches, no spots have been found.

NEW BOOKS AND PUBLICATIONS.

TROW'S NEW YORK Crry DIRECTORY, VOL. XC., for the yeur ending
May 1, 1877. H. Wilson, Compiler. Price $5. New York city:
The Trow City Directory Company, 11 University Place.

WILSON'S BUSINESS DIRECTORY, 1876—7. Price $2.50. New York
city: The Trow City Directory Company, 11 University Place.

The pecullarity which distingulshes directories from other books is that
overybody wants to consult them, yot fow wish to buy them. In fact, there
nooms to be u Kind of popular {dea that directories are only magnified sign
poats, to he used as frocly as the signs on the strect corners. This Is one
disadyvantage with which directory publishers are obliged to contend, and
which provents the care and elaboration with which their onerous tasks are
performed from belng recompensed as highly as they merit. The two
volumes above named aro the oldest und best known works of thelr class,
and possoss a degree of acouracy which none other in this, or any other
clty, to our knowledge, possesscs. In tho clty directory, there are 241,167
nawmes, and there are seven ftoms (business, number, ete.) to each name;
yet we are told there s but one error to overy 8,400 {tems. The number of
names above glven showsan inorease over 1ast year of 7,196, and also proves
that the population of New York s steadily growing, notwithstanding the
sssertion to the contrary by some despondent croakers. Allowing that each
name ropresents ive persons—for generally it Is only the name of the head
of the famlily that {s glven—the Increase since last year is 85,950 souls., Not
only fer the counting room and business man & a directory useful, but in
the household such s book of reference Is very convenfent.

THEORY OF BIMULTANEOUS IGNITIONS. By Brevet Brigadier Gene-
ral H, L, Abbot, Major U, 8. Engineers, Printed on the Bat-
tulion Press,

This s o treatise on the best method of securing the simultaneous fgnition
of many fuses distributed throughout the charge of one long mine. The
theory is math tically d rated at length, and a portable machine,
requiring only about four horse power, s described, which will supply an
muagneto-glectric current smmple to meet nearly apy demand {n submarine
blasting on the most extonsive soale. Tho paper has already been referred
to In these columnes, In otr abstract of ossays read at the lust sesslon of the
Awmerican Academy of Sclonces,

Pocker Book o UsSerurl FOIMULA AND MEMORANDA ¥OR CIVIL
AND MECHANICAL ENGINEERS, By Guilford L. Molesworth
New York city : E. & F. N, 8pon, 448 Broomo street.

This {s the elghtecnth edition of the most convenfent engineer's pocket
book extant, It differs from the works of Haswell and Nystrom {n contain-
{ng very much less Information; but ite contents embody just those useful
suggostions and formulm with which svery eoginecer flls up the leaves of
his private note book, It Is of the right size, snd contains fust the facts
which will be convenient to the englneer when ealled to examine ma-
chinery, nnd to make rough ealeulstions; and not knowing exactly what
the reguirements are, ho feols safer if hie has his roles and tables handy.

A TrEATISE ON UNITED STATES PATENTS. Edited by H. & C. How-
son. Philadelphin, Pa. : Portor & Coates.

Thin lsn nostly bound book of 160 pages, and contalns more (nformation
of yaluo Lo patontecs than any work of (s size thut has come to our know-
lodge. It not only defines the natare and scope of patents, but It states what
constitutos nn Invention, and tells the reader to whom patonts are granted,
how an scquired Interest may be lost, ete. But the most important festure
of the book s (te cltations In brief from decisions in the United Statos
Huprome Court on important nod poculiar cases, which gives the book a
connlderable valuo to the ownors and workers of patents, as such informa«
tlon eannot bo had excopt by laborlous search through elaborate Iaw
reports,

HINTS 10 YOUNG ENGINEERS UPON ENTERING THE PROPESSION.
By Josoph W, Wilson, A. 1., B Neow York city: E.& F.N.
Bpon, 48 Broome stroot.,

The suthor, in this Httle pamphblet of 92 duodeclmo pages, has corbined s
good many sonnd practical hints, and plenty of justthe advice which an en-
gloaeriog atudent requires ot the throahold of his profession. It s written
In & plonsant balf amusing style, does not about 1o moral reflections, and,
altogethor, Is an ngroeable and senaible 1ittle work. More of the same Kind
would be wolcomad by students in other professions and trades.

Ounr ROADWAYH, By Viator.," New York city : E. & F. N. Spon,
446 Broome stroot,
A 1tho s who wppond aoopymous names to thelr productions can hardly

Scientific American,

25

expect much deference paid to thelr opintons. The pressnt pamphlet has

some useful Information on pavemonts (o genenil, but appears Lo be strongly

devoted to the (nterests of an English wood-paving concern.

Tie CLERK OF Wonks' Vane Mecum, By George Gordon Hos-
kins, F. R. L. B. A. Now York city: E. & F. N, 8pon, “wo
Broome Street.

A useful volume of practical suggestions for the architeot charged with

the suporvision of a bullding. [t Is of course malnly In accordance with

Eoglish practice and customs, which detract from (ta practical usetulness

to our archi j but it p hints which may be found of interest and

some benent.

DECISIONS OF THE COURTS,

United States Clreult Court==Eastern District of New
York.
TUHE PATEXT DNIVE WELL.—~WILLIAM D, ANDREWS el al, ra. THRODOKE A,
CARMAN .
{In Equity.—DBefore Benedict, J.:—Decided April 24, 1876 )
This is a sult In equity brought by the owners of a pstent lasued to Nelson

W. Green, on May 9, 1971, designated as refssue No. 4,052, fnst Theodore
A. Carman !oru! injunction and damages, because of an infringement of

thelr patent. .
eg: of the clalm may be Nrst constdered, [tis as follows:

* 1 1 clafm as my fnvention, and desire to socure by letters patent, is:
The process of constructing wells by driving or forcing an (nstrument fnto
the ground until 1t Is projected Into the water, without retoving the earth
upward, a1t 15 In boring. substantially as herein described " *

‘ understand this patent to be & patent for a process, and that the element
of novelty in this process consista in the driving of a tube tightly Into the

vl{hout removing the earth upward, to serve ss a well pit, and at-
taching thereto a pump, which process puta to vractical use the new prir-
efple of foreing the water in the water-bearing strataof the earthinto s well
xl , by the use of artificial power applied to create a vacuum in the manfier
esc

—

tof
Under such clrcumatances, it would be going far to say that his sct oF
|u-m'»lllln the use of his process at the camp In Cortland, where his ":":'
meut 'n“h«n in camp, and of ﬂrmldln material wherewith to Cﬂrl;'!(
sich woells for his regiment when it should move into hostile "‘d "’3:
amounted to s dedieation of his invention to puliie use, and worked s
witare of his right to It
; Hut itis Iuld the patent s favalid under the provisions of the aet of 159,

The act of 159, as hss repeatedly been held, has no offect Lo Invalldate &
patent, unless there bo proof of A use of the lavention more than IWo yearn
prior to the appiication for the patent, and that such use was with the Know-
ledge and allowanes of the Inventer, Here there Is no evidonee of nnz u-‘c
or sale af the tnvention by Green. prior to his spplication for & patent.
nor s there any direct proof of knowledge on his part of any such !ao;';r':
sale by others, during that perfod. Thete ls, however, avidence that w H
0 two years prior (o Green's appileatio ome wells ealled driven we :
were sunk Io Cortiand, and, ss it isclatmed, under such a-lrrulmlam‘!’l‘g
publicity snd locality, -110 rnmp'l“lhc {nference that Green knew o "
use of hilsprocess in thelr construction.

It r-nnu‘l be denled that knowledge of the putting dowa of some of thowe
wolls on the part of Green seems highly probable, Still there s :o ml
wvidence of such knowledge, and Groen denles (he knowledge under %
Furtheruore, two witnesses produced by the defense, who also reside In
Cortland. and one of whom was & Justice of tho poace, belng asked as (o
these wells, say that no knowledge of such wells came 1o them, It seems
necessary, therefore, 1o conclude that the existence of those wells was not
10 notorfous as to compel the Inferenen that they were known o Green,

Here 1t may be noticed, also, that wells put down by James Saggett were
under a patent [ssued 1o him March 9, 1564, which pateit was for a combine-
tion of three instruments—an lmugvrfnulrd tube, a pointed plog Lo ase a8
adrill, ands pump. (Haselden ex, Ogden, 3 Fish, Pat. Cas,, 538,) and which
1t i & mistake 10 sappose necessarily Involved the use of the process clalo
by Green. 1t does not, therefore follow that knnwledge of the fact (hat
Sugrett nad put down we'ls fn Cortland necossarfly amoutts 1o notice that
the process of Green was being employed by Saggett. The rale of law be-
g that “proof of knowledge and acquiescence must be heyond all resson-
.bfe doubt, as every presamption 18 the other "I' * (Jones e, Sewnll, §
Fish. Pat. Cas.. ss? gllﬂnm. J., ) Lam of the opiufon that Green Is entitied
to the benefit of the doubt ralsed iy his own osth, and the testimany of the
two Hanters,

Axgaln, It 1s contended that the acknowledged fact that Green
spplication for a patent till January, 1864, between four and five years after
lge date of his Invention, shows an abandonment of the lovention. But,
sy Woodruff, J., *‘lapae of time does Not, per e, constitute atmndon-
ment. It may be a clrcumstance to be considered. The clrcumstances of
the case, other than mere lapee of thne, almost always qlvr complexion to
delay and elther excuse (£ or give It conclusive effoct. statute las -

neous public use, with the knowledge and allowance of the la-

made no

A somewhat different reading of the patent may be adopted, and
ted by authority high In this court upon such a question. Ld
But the view T have expressed (s so nrml{ impre: upon my mind that I
shall rest my decision upon it, and leave the more learned fndnu hefore
whom the patent must rily come to detect my error, atd to uphold or
destroy the patent as being for a method of sinking a well pit by puncturing
Innux of exantluﬂ.

The Interpretation I have thus given to the patent renders [t unoecessary
to pass upon the evidence In the caxe. given to show that, prior to the time
when Green l;;lulmrnu:m have made his Inventioa, well pits had been made by

neturing the earth. .

"w.. Green the man entitled to secure the invention which his patent de-
scribes? The evidence Is convineing that Green first concelved the idea.
explained his fdea to others, and caused the feasibility of his process to be
tested by actual experiment. Comment has been made upon the fact that
the teular tools and devices used In constructing the first wells
made were not rointed out hy Green. But such comment loses {ts force
when it 1s considered that the tools and devices employed In sinking the
shaft form no part of the Invention clatmed by Green.

The invention consists in the method of nutting to s practical use the new
{dea or princivle of Increasing the productive capaclty of a well by forcing
water directly from the earth Into the well pit. artificial power being em-

loyed to create, by the oneration of a pump attached toa tabe driven tight-

into the earth. a vacuum in the tube and the water-bearing stratum Into
which it s projected, whenee follows an In: pressure upon the water
in the earth toward the well pit, and an abundant supply of wateris afforded
to the pump. This concoption was of such a character that when described
there was left nothing to done but to test Its correctosss by an experi-
ment so simple, and {nvolving the means in such eommon use tnat it could
he by any one npon the mere statemont of the idea. 1n the present
instance the process was at the outset put to the test of an experiment con-
ducted near Green's house, in his presence, and under his directions. His
|dea, and his process of putting It nto practical use, then hecame part o
the property of the lml:ue. avallable for the purposes Intended, unless it be

d by the 1

L

Subsequent exneriments are spoken of In the evidence, which may pron—
erly be claimed Green as hix experiments, for they were conducted in
pursuance of his fons by those sctine at the time under his orders.

Furthermore, It should be remarked [n this connection that, when Green
first stated his fdea and described s process there, were two points of
doubdt. one whether farce conld be ealled Into operation by the creation of
the vacunm sufficient to overcome the resistance of the soll, and afford a
supnly of water to the pump: the other, whether practically a tube conld
drr:ea 10 8 water ng stratum of the earth under varfous conditions of
soil. always exclnding, of course rock formarions,

The general atility of the (nvention depended principally upon the result
of tests apnlied tn the Iatter of these polnts of doubt. A wide ranze of
subsequent experiment might, therefore, well be allowed for such an Inven-
tion, notwith - tanding the efrcumstance that the first experiment nroved
that the principle was sound, and coula be usefully applied In some clreum-

stances.

Upon thishranch of the case, the contention has been whether Green was
the Inventor, or Byron Mudge, the person who. under the direction of
Green. conducted the earlv experiments: and a patent {ssued to Mudge,Oc-
tober 24, 1865, (s set up In the answer.  The defendant does not, however,
clafm nnder Modge's patenc. or under any patent. o fact. thereis no nat-
ant to Mudge, nx hisoriginal natent was surrendered :and npon his applica-
tion for n relssue, n case of Interference between him and Green was de-
elared, whioh, after a severe contest unon s large amonnt of testimony. ard
after careful nrgnment, was decided In favor of Green. No patent to
Mudge I8 therofore in this case, nor {8 Mudge ealled as a witness,

But the defendant contends, as he may rightfuliv do. that the evidence
shows .\Inrlfo to be the Inventor, and not Green. I cannotfind upon the evi-
dence that this defense (s xustained; on the contrary, It appears quite clear-
1y that the inventor was Green,

A patent to James Sugzett {8 also £er un.  That, however, 18 not a patent
for a process, hut a combination which does not {nvolve the use of Green's
proacss. and to which Green makes no claim,

The whole question of nrior use may at this nlace be disposed of . *

Tt Is. of course, true that. oriorto Green's invention, water had been
pumped from a hole in the ground, and from a small hole, Doubtless. it is
also truo that, In some such case, where a oumn had been Inserfed in a
smmil hole, for the purnose of ralsing therefrom the water found therein,
the principle of Green's Invention mav at times have boen called Into ope~
ration. No such ease I8 here proved ; ont If snch fact were proved, Green's
right to a patent wounld not tnereby ha defeated. A chanee operation of a
onrincinla unrecognized by any one at the time, and from which no informa-
tion of 1t oxistence. and no knowledee of & methnd of {ts emnlovment 18
derived by any one, if nroved to have ocenrred. will not be sufficient to de-
feat tha elaim of him who first dlsaovers the prineinle, and, by putting it to
a practical and intellfgent use, first makes {t ava‘lable to man,

An bearine unon the avestion whether the fdea claimed to have been con-
coived by Green, and to have been puf to ipracticalinge hv him fn his nro-
coss, hnd boefore that been known and apnhiad, it shonld also be noticed
that, while the advantages of the nracess olalmea hy Green are many and
obvious. and although since the date elafmed for his invention numerons
patents have beon (ssued—somae 15, T think the evidence shows—for instru-
menta to ba used (n putting down the tubesof such weolls. no application for
Any Auch patent anpears to have baon made hefore that time; moroaver, the
Invention, whaon (£ was snnounced by Graan. was roceived as a novelty, and
sinen then un oxtonsive businessof constructing driven wells has snranginto
existenco—na hualness of snch fmnortancaithat the number of driven walls
since conntructed (s commuted by hundreds of thousands. In thix State
alone the nomber i stated by a witnessto he 150,000 and upward. The chanee
fn tho art of woll makine which the evidenca discloses, of (tself, zoes far
to nrove novelty., TIndeed, when it (s considered that the methods in nse for
ohtalning n supply of water from the earth are matters of comman knowl-
edeo. and thut & ‘well fka thing of evervday nes, evervwhers, roforence
may ho made to the commoan knowledge of mankind fo show that it has not
RIWAvA boan understond that a sunnly of water may be ohtained In almost
anv nlace by afmply driving down tight in the earth 'a tieht tobe and attach-
fng tharafo apumn, Even now, {t s donbtlessa new thing to manv. to he
to)d that If ap ardinary well from which the water 18 drawn by a pumn bo
nlled np with dirt, and the dirt packed tightly around the pump, the produc-
tiveness of the well will he thoreby Inereased., B

My onnoluslon upon this hranch of the caso, therefore, 18 thet the inven-
ton of Groon hax notbean shown to have hasn antieinatod. and {8 properly
clatmod by Groan as a new and useful (nvantion made by him,

T eomoe now to constderthe question of dedieation and almndonment.,
which I8 presented by the evidence hore, and (8 & quostion as fmportant as
anv ralnod In the case,

It {s contended that Green, at the timoof his Invention. dedieated {1t to
tha publio, and also that he abandoned 1t as not worthy to be patented.

HINTORY OF THE DEIVE WHELL AND ITS INVENTON.

The law nertinent to this branch of the inguire I8 tha sw In foree nelor to
Jannary, 188, By the patent aot of 1890, jx woll ke by the Rovised Statutes,
nll rlehts proviously acantred wore nrevervod,  The law governine hore 1%
to bo found. therefars, In the aofs of 1894 and of 128, a8 thore AEAtHEos have
heen Internretod and apniled by the eonrta,  The facts roalled apan as show.
fng n dedication of hisinventfon by Groon are that e permitted o weoll
made hv ils process at the fafr gronnds In Cortland, whers the Seventv-
slxth Now Vork Regiment, of whioh ho was eolonel, was then stationed, to
be tnera publiely waod, and that he areanged for oraviding fabes to hn fnkon
with hikreglment whon (Eahould move. In arder (0 sunniy (E with watoer
whan (n hoatila Joealitfes,  That thaae facis da not amaount to n dodlont'on,
Lthink In nialn,  The oceantan which ealled forth this Invontion was the
ramOr that the rebols wero Intending to polsan the wells (n places whors the
Onfon army mieht aome, and the renovt that «ome nart of the Talan army
had haen compeliad to gnrrander for tha want of water.  Thore wassiune
nonnd to ho s nocesalty for some form of well that wonld be (leht, (o oro-
vent the nossiblifey af nolson. and that aonld e sanstruetad autekly, ohonn-
1v.and onslly, 4o an to ho avatlablo for n mavine aemy,  Tador tha presanen
of this sunpased necosaity, Grann aanoatved the tdoea of hin well, and also
deviaed the method he whieh that (dan eould Be put to prastionl nae.

Onee conenivad, a very stmnlo axnarlment wanld tast tha saundness of the
posftion he had taken and maintatned, (n disousalons had rosnect ing his
x!nn.ulm:‘ l'l v’\:n:‘n;\ulhl'«i v'v; :nr;-o w»’vnr vrm':\"hn SATED (nfathe nif of & wall

v using A tube driven tightlv Into the earth fo J
vaouim therain by a pnmp attashod, E8 WAl R SRAAMEIRS
This exneriment, as the evidansaahaws, wias made under the direation of
Greon, and in pnrsuancs of tha directions he had glyan, at or neasr his honas
in Conrtiand,. The Arst oxnarimont wias o siacoss (n thin, that (0 aroved the
npossihility of abiaining o sunplv of watar by this prooess: but of aaurse (¢
could not nrova that a tnba could he Aviven Anwn toa watar-hearing sten-
tam 0 all looalitiay with the ahoeapnass and AIApateh neoeasary to render
the proanss ana of ganeral ntiliey . 16 was nataral, tharafors, o sunnose
that, hafora the nracass annld ha daslarad 14 ha satistactory, athir axparis
menta in athar and AlTarant lnoalfttay shonld ha made,  Wa ennld, by Inw,
use hisinvantian far this mienasa and poarmit (4o he usod for two Yoars
without forfelting hiv right to a patent

ventor, & bar when it exceods two years, but it thie absence of thatand of
any other colorable circumstances we know of no mere period of tme which
ought, per a<, 1o deprive an lnventor of his patent.’” ~ (iussell and Erwin
ex. Mallory, 5 Fiah. Pat, Cas,, 6i1.)

In the present {nstance the cireamstances attending the delsy are unusual;
and as | consider them sufliclont ta excuse s delay which certalnly must be
deemed extraordinsary, a statement of these ClrCUmMances secms neces-

BATY.

I premise the statement by repeating that upon the evidence there s no
roopm to doubt the fact that urg:n At the time of his inventfon claimed to
have made a valoable discovery, and to have invented & new process. Fur-
thermore, that he then declared an intention to secure his process by pat-
entand expressed his bellef that large profits would acerue to him therefrom,
At that time, Green, who had been 1y educated at West Polnt, was en-
gaged {n organizing a reglment at Cortland. his residence, and was expec-
ting soon to take part in the war of the rebellion.  Within s few days after
his invention. in the discharge of what secmed to him to be his duty, he felt
compelled to shoot one of the captains of his reglment named MceNett, The
shot was not mortal but Infllet serfous Injury. In the then state of the
pugilc mind this ocession gave rise to lotense public excitement, out of
which sprang & controversy of extraordinary bitierness, nvolving numer-
ous persons and continuing several years, e effect upon Green was d
astrous {n the extreme. He was saspended from his eommand, then tried
by a court of Inquiry at Albany, and reinstated In command, His regiment,
after having, {t (s sald, required the protection of a battery to save it from
violence at the hands of evil-disposed people of the county, removed to
Washington, where Green was relleved from his cotamand, and then dls-
missed the service, and subjected to military charges,

Hewas, (n addition, harnssed by civil sults brought to charge him with
personal Habjlity forarticies used by his regiment. He was also arrested,
and then {ndicted for the shooting of MeNett, and after repeated gootpone-
mentsof the trial, effected because of the excited state of the public mind,
was tried In 1566, and. the jury having df ed. was discharged.

During this period he alio hecame involved in church diiculties arising
out of the -hontlnr of McNett, was expelled from the ehurch, and compelied
to ap to the Bishop, and ailso became Involved In Htlgation with the pas-
tor of his church.

efforts during this perfod to socure a reversal of the order dismissin,
him from the service were constant and assorbing, and were attended wi
such anxicty of mind as to give rise to the charge that he was (nsane. This
state of things continued up to 1566, during which period he was of necessit
aften absent from Cortland, at Albany and at Washington: and be devot
his entire time to the controversy in which he had become Involved, aban-
doning all other occupation, and exhausting all his means,
of these circumatances was such that he became d raged and despon-
dent, and was, In fact, driven near to madness. The extraondinary nstore
of the circumstances in which the man was placed during these years Is fuily
proved by many witnesses of character.

These clrcumstances certalnly give complexion to his omission to secure
his Invention by patent, and serve to furnish a proper excuse for such omis-

sfon.

In rd 1o a man so circumstanced. §t wounld hardly be safe, In face of
his tive oath to the contrary, to {nfer an intention toabandon an tnven—
tion which evidently he always considered of great importance. This con-
clusion Is strengthened by the uncontroverted fact that when in November,
185, Green saw b{ an advertisement In the paper that driven wells were be—
ing put down, although he was adrised by counsel defending himon the in-
dictment. not toapply for a patent, as he would thereby increase the num-
ber of his enemles, and prejudice him on the trial of the indictmen:t then
about to come on, nevertheless he did then, and {n opposition to the advice
of his counsel. file his sp&l‘lut!ou and assert his right o the Invention.

Ico clude, therefore, t, upon the facts of this case, jtmust be held that
the defendant has not produced that full measure of actasl proof which Is
necessary to sustain the defense of abandonmest. *

As to the question of infringement, 1 do not understand that It s dls
ted ; at any rate, 1t 1S clearly proved. There must therefore be & decree Tor
the It in accord with the ;;r of the bill.

[Geo.rfe Gifrord, Milo Goodrick. B. F. acy, and J. C. Clayton. for
complainants.

W. D, Skipman, 8. L. Warner, and §. 4. Bobdinson, for defendant.)

Pt
United States Clreult Court=-=District of Massachu-
setis,
PATENT SHEEP-SHEARING MACHINE, —WILLIAM EANLE, JE., #f al rs. CHANLES
F. HARLOW ef al.

[In Equity.—Before Shepley, J.—Decided October term, 157, o wit:
April 4, 1876.)

The question presented {n this case s mainly one of infringement,
complainants are the owners of the
Adonfram 1. Fullam, Decembers, 157
in deviees for shearing sheep, *

In a sheep-sho ring device where power Is omploved to operate the cut-
ters, {t1s immaterial what Kind of power Is employed when the two separate
«tie\'llccl are operated in the same way to produce substantially the same ef-

oct.

The patent of Fullam, December 28, 1573, {8 not limited to an engine ope-
rated by the expansive force of steam, by any falr construction of the spe-
cification or clalms. In this patent, as well a8 In the Hamblton sod Harlow
patent of September 1, 1864 (er:l‘lxloycd by defendants), a power s gencrated
at a source of supply at & dest polnt, and {s transmitted throuﬁh a ftexi-

rtable handie,

The
tont relssued to them as assignoes of
for s new and useful fuprovement

ble tube, o as to boavallable to actuate an engine in the
which converts that power at any other pointatthe will of the oporator.
perec for complainant,
[ George £ Belton, for complainants.
James E. Maynadier, for defendant, |

Recent Dmerican and Loreign Patents.

NEW CHEMICAL AND MISCELLANEQUS INVENTIONS,

IMPROVED DOLL HEAD,

Carl Wiegand, Now York city.—~This consists of a doll head that
I8 molded of seotions made of interlor layers of paper or pastes
bourd und outer layers of muslin, that are joined by a pasto ol
suitable consistence.

IMPROVED PAINTERS' SCAFFOLD CHALR.

John R Crockett, Flatonia, Tex.—The Invention consists of a
sentrold made In the shape of o chair, with mechanism to ratse and
lowor by o suspension ropo that is carried over suftable friotion
pulloys of the chalr frame,

IMPROVED BEAM SCALE.

Juoob J, Hopper, New York city.—This s an improved hoam
senlo for welgh masters, oo wagons, and other purposes, by which
tho wolght s not required to hoe placed upon and detached from
tho beam for each weighing, [t consists of o beam seale, in whioh
tho beam Is mado of U shape, with the suspension fulerum ot the
upper shorter leg, the welght belng hung below the fuleriim and
sliding nlong the lower extended leg. )

IMI'ROVED SHOE LAST.

Robort Taylor, New York oity.—This consists of an oblique joint
in tho last at tho shank nnd under the (nstep plece, so contrived
thast tho howl oan bo detached from the ball portion and taken out
readlly. Tho last can thus be removed from the shoo without

strotohing the hoel of the lattor over the hea) of the last, by whioh
the hool s often torn, and the shank is froquently broken:




! FOR PURIFYING EXIAUST STREAM,
ollnston Hights, Mass—This inyention
 condonser, Into which the exhaust steam is
entrance pipe, and browght {nto contaot with a
or with a suftablo filtering mutorial, to be me-
o frapiot of the ofl globulos with said

IMPROVED PIROCESS OF PRESERVING FOOD. B
Konnard Knott, Chioago, 11.—No effieient and oconomicnl meth-
ol of prosorving frosh meat, on shipboard, hite been herotofore de-

visod and como (nto use,  Tho patentoe hns, however, discovered
that It may bo prosorved indofinitely, under the conditionsof tem-
peraturo and molsturo o which o ship's cargo (8 ordinarily subjoc-
tod. Tho moat to bo preserved 18 first deprived of 1ts animal heat
{n & tomporature onsiderably above the freoaing point, and then
subjected to & tomporature bolow that point, until it is frozen
wolld, In this condition it {s placed fn a ciso which is then closely
soalod, both these operations of packing nnd sealing being per-
formed fn tho sme tomperaturs to which the meat was last sub-
Jocted. Tho meat case fs pluoed in: the center of the outer case,
made suficlontly largo to leave o considerable space between
thom on all sides.  Thisspace is filled with densely packed, fine,
wheaten fleur and the cover of the outer case then applied and
‘socured. Tho flour, is 8 most excellont non-conductor, and, after
sorving as such so long as the meat is required to be preserved, 1s
n candition to be utilized in making bread, ote., the same as if it
had been packed soparately from the meat.

IMPROVED GLOVE FASTENING.

Frank G. Farnham, Hawley, Pa.—This relates to the hasp-staple
and spring-key contrivance for fastening gloves on which a pat-
ent was granted to same inventor February 8, 1876. It consists in
& cam-shaped arrangement wheroby the key is maintained in the
position for keeping the fastening intact; also of adevice to make
the pivot of a couple of points of the foundation plate of the sta-
ple, and a simple method of fastening the two prongs of tho spring
key together at the open end. Thereisalsoa stretching plato at-
tached to the inside of the gloye by the rivets which attach the

staples.
DMPROVED METHOD OF MAKING ICE,

Bernard Hoppenyan, Hanooek, Mich.~This invontor suggosts a
novel plan for making feo in solid blooks. During very cold wea-
ther he sprinkles water on sheets of paper propared with resin and
tallow, in order to prevent thelr sdhorence to the fce, These sheets
aro used as partitions, and the 1ee is thus formod and packed in bo-
tween thom.

IMPROVED CARTRUCK BOX.

John M. Brosius, Richmond, Va.—This invention consists in ox-
tending out the lower end of the upper section of the nxle boxand
making this extension detachable so as to furnish convenient ao-
cess to tho space within and allow the brass to bereplaced. An in-
clined spout 18 also applied to one side of the box, and an excision
made in the side face of the brass, to allow the lubricant to bo
poured into the box, so as easily to reack the packing. Shouldered
standards are aiso employed in the corners of the box to support
the brass above the bottom and allow ample space for the packing.
There are other improvements, all calculated to render the box
betteradapted to its purpose.

IMPROVED BURIAL CASE.

Joseph B, Morray and Robert J, Morray, New Burnside, Il ox-
oocutors of James B. Morray, deceased.—~The top portion of this
burial case is formed of glass and the lower part of coment, the
two belng hermetically jolned by tongue and groove and cement
Joints, also flanges and bolts, The case §s particularly designed
for use within a monumental cement case, and the body of the
deceased can be seen through the glass top of tho inner case.

- IMPROVED POCKETBOOR FASTENINGS.

Louis Prahar, New York city.~Two Inventions. The first con-
sists in the combination of a flanged plate, baving a notch formed
in the flange at {1s rear end, and a lateh provided with a neck atits
rear end to fit into the sald notch to pivot the said lateh in place.
The object of the second device is to lessen the cost of manufac-
tare of pockethook fasteners, and at the same time furnish u fast-
ener not lable to get out of order. The rear purt of the base plato
has a recess to receive an arm on the upper plate.  The flange of
the base plate also has an arm which passes through a short slot
formed in the first arm. and thus hinges the two plates together.

IMPROVED ADDING FENCIL.

Jobn J, White, Palladelphia, Pa.—In this adding pencil a pointer
is made to turn & grooved revolving cylinder, and move an index
along & scale on the case containing the cylinder. This records
thervon the number to be added by pressing the polnter upward
in the casea distance corresponding 10 the number to be added to

the record.  The invention Includes several novel and ingenious

IMFROVED LIFE BOAT,

James F. Cosgro, Santa Clara, Cul.—This consists of decks con-
trived In hall-circular form, and fitted so that they can be readily
closed over the cabins of the boat, to protect the occupants from
storms and the boat from filling, Thero lsalso a hollow keol, of
sheet motal, which flls with water and muterially sasists in keep-
Ing the boat upright.

IMPROYVED BRICK KILX.

Jerome Brookar, Zanesville, O.—This inveution consists in the
improvement of brick kilas by a pecullar mode of combining fur-
naces and chimneys with long, short, and cross flues; 8o that tho
operation of the kiln can be regulated and controlled better than
s commonly arranged.

IMPROVED PORTFOLIO,

John Quenzer, New York city, nnd Charlos Quonzer, Brooklyn,
N. Y.~Tbis portfolio 15 so constructed us to enuble sehool ehildren
10 earry their books, slates, ete., in o safo and vonvenlent manner,
and may be opened out for uss as & writing dodk without fts be

in
necessary Lo remove the books and other artiolos, .

IMFROVED CAMF LOUNGE,

Anson Tottingham, Pittatield, Mass,—This {s o knock-down framo
with n canyas web stretohed from head to foot, over burs of ditfor-
oot hights, to elevate the head for a pillow. The wob s fustened
o the crom burs by two straps attached to the canvis

IMYROVED FOOT MEASUNE

Francis B, Bmith, New York city.~This consists of a ve
sdjustable hoel rost, ln combination with a foot plate, h:'x;‘llriz
s a sliding moasuro and tapeé measure to tako the monsures of the
foot, the sald clovating hool rest bolng to adjust the foot more
poarly fn the position It oocuples In the shoe. Tapes for tuking
tho LOROsSVOrss mossuro uro connected to turning studs to ouable
them to bo shiftod readily w measuro ovor any part of the foot,
The studs bave o dotachable pin, 6 be omployed for fuste nipg a
shoet of paper under the sole of the 1001, 1o be used as & record of
the measures, and 4 kind of chart by which wo gago the

measuros
£ tae last.

Srientific Americun.

IMPROVED PEN RACK.
Willinm B, Thomns, Ford's Store, Md.—This device Includes
pen rack and pen safo, Thoe pen rack I8 supported upon a hracket
formed of n bent motal rod, and constituting a fixed attachmoent
of the desk; and tho pon safo {san open-ended tube, hingoed to sald
rod, in such manner as adapts 16 to be turned thereon to oxposo
{t2 onds for the insertion or removul of u pen. The yack recclves
and supports the pon while the owner or oceupunt of the desk
froquently requires it for use; butat othor times, as when lenving
his desk ot the ond of the day, It 18 placed in the tube for safoty.

IMPROVED ENVELOPE,
Lewis P. Hays, Donogal, Pa.~This Inventor makes o muargin on
tho right hand of the envelope to recelve the stamp and cnablo it
to be cancelled by pencilling without Injury to tho letter, the
two thicknesses of paper forming the margln bolng ppated together
80 08 to provent the contents of tho lettor from entering between
thom, Thoe extended margin s also designed to facllitate the open-
ing of theletter by tearing off the ond.

IMPROVED ASPERSORIUM,

Rev. James J, Dunn, Meadyillo, Pa~This (s an lmproved asper-
sorium or prinkler, for holy water In Catholle ohurohes, which
miy also be applied to bottles containing holy wator, Thosprink-
ler is always rondy for use during servico, and does not rogquire n
soparnte vessel containing the holy wator, and a spocinl attendant
for the same. It consists of 0 vesorvolr, which I8 nttached to the
handle of the aspersorium, and provided with a neck, tube, und
perfornted head for sprinkling,

IMPROVED BOOT TREI,

Jumes H, Sampson, Pavls, Canado.—This conslsts of o levor and
anadjusting sorew on the wodgo plece, to be used in eombinntion
with tho front plece and n sories of baok pleces of differont sizes,
contrived for trecing the ankle or center and foot pleco.

_— e
NEW TEXTILE MACHINERY,

IMPROVED HOSE GOODS,

Honry G. Hubbard, Middletown,Conn., nssignor to Russell Man-
ufacturing Company, of same place,~This consists in an improved
hoso goods, of threo or more plies, in which ono or more of tho
fnnoer plies are without warp threads, This is olnlmed to give the
wool thronds of all the plies to resist the expansion steain upon tho
hose, producing a fabrio lghter than when mado in the usunl
Wiy,
IMPROVED CLOTH-NAPPING MACHINE,

Marolene H. Whitcomb, Holyoke, Mass.—~This is a mochine for
napping cloth, combining on one frame the wire or eard nappoer
and the teasel oylinder. The object §8 to huve the strongth of the
wire or card clothing for broaking or tearing up the fibers of
strong, heavy goods, for which the power of the teasel s not sufli-
clent, nnd to have the teasels for finishing the nap, for which they
are superior to the card,

-t O
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NEW AGRICULTURAL INVENTIONS,

IMPROVED CHURN,

Alonzo L. Starkey, Elwood, Ind., assignor to himselt and George
M. Oversheimer, of same p'ace.~The novel feature consists of two
sots of paddles revolving in opposite directions, the faces of one
set belng inclined so as to gather the lguld toward the centor, and
those of the other set to throw it back, thus producing conflicting
currents.

IMPROVED COMBINED HARROW AND CULTIVATOR.

Harlin Butner, Duncan’s Bridge, Mo.—This machine is adapted
for cultivating corn or other crops planted in rows or drills. It is
50 constructed as to loosen and pulverise the soil and destroy the
grass and weeds, and at the same time to open a furrow between
the rows to drain off the water.

IMPROVED REAPER AND HARVESTER.

Willlam Clawater, Liberty Pole, Wis.—The object of this inven-
tion is to furnish reapers and harvesters so constructed that they
may be used elthor side forward, so that they may be drawn across
the ficld, making a right-hand cut, and drawn back, making u left
hand cut, without detaching the horses.

IMPROVED FENCE-BUILDING MACHINE.

Thomas J, Tally, Rockfort, Texns.—This Is a portable machine
comwprising a plle-driving apparatus, with an attachment for mak-
ing the holes and driving in the posts, also & boring attachment
for deep holes, and wire drums for carrying und delivering wires
for the wire fence or telegraph wires,

IMPROVED CHEESE VAT,

Solomon Howe and Andrew Hill, Wegatchie, N. Y.—This consigts
ina lever and roller attached to the legs and front end of a cheese
vat for ralsing and lowering the end by turning the lover, o as to
bring the rollers down and lift the vat off the legs. The vats have
to be ralsed in this manner for wheying off, and other purposes.

IMPROVED DITCHING MACIHINE,

Charles Skinner and Willlam B, McClure, Eau Claire, Wis.—This
Invention conslsts of a kind of adjustable scoop at the forward part
of the framework of a two-wheoled truck, to be drawn along for
cutting the ditch. It has an endless elovator at the rear of tho
scoop to recelve the slice of earth nnd raise it up to a platform on
which there fs a kind of moldboard 80 arcanged as to shoot the
slioo off obliquely upon the bank at one end of the ditch. The ma-
chino is worked by a rope and capstan,

IMITIOVED GRAIN DAG.

Henry Reddon, New York clty, asslgnor to himself and John E.
Walsh, of sumoe placo,~In order to sooure the mouths of grain and
other biugs In such 0 way that the mouths cannot gape or leak, and
which will nvold the neoossity of sowing overy time they are filled,
this Inventor proposes n novel combination of strings with tho
mouth of the bag wnd withn funnol-shapoed tabe,

IMEPROVED  MOTH TIRAP.

John R. Stephens, Lono Star, Miss.—Tho moths pass through en-
trance tubes into n vessel with 1d or cap, They are then nttrnoted

Into u lighted box of tho onp.  Thoy are thus caged and removed
with the box for bolng killod.

IMPROVED COMBINED FORK AND RAKRE,

Ernest L. Gobhuredt, Milford, Pa.~Tho moechanioal vonstruotion
of this devico Is such that (¢ way be roadily ndjusted for use ns o
hay fork, o manuro fork, nnd o rako. It s strong and sorviconbly
in olther eapacity,

IMPROVED FERTILIZER,

Alexandor W, lowland, Wilson, N, C.~This Invontion consists of
ao {mproved chomion) fortilizer, deslgnod to bo used In tho pluoo
of gunno. Itis vomposed of wood ashos (3 bualiol), cotton sood @
bushiels), kioh surfnoo oarth (20 bushols), stable manure 20 bushels),
salphate of magnosla (5 1ba.), sulphate of ommonta 30 1bs.), nitrate
of soda (10 Ibe), ground plaster (33 1be ) pure dissolved bono (118
Iba), prepared in the mannes set forth (o the spooification and in or

about the proportions indlcated, the amount thus prosoribed belng
applicable to about five sores of land.

[JuLy 8, 1876.

IMPROVED HARVESTER,

Androw T. Nord, Fremont, Nobruska.—The oljoct of this Inven-
tlon 18 to provide n now and fmproved construotion of harvestor,
designed to adapt the fmplement to o more genornl and oxtondod
use, It consists in tho peculiny construction of the feamoework and
ndjustmonts of the operating mechanism wheraby tho muaching s
adapted to boe vsed either ns o header for cutting off the heads of
the grain, or as a harvester for cutting off both heads and stalks
nnd for these different uges Is readily convertible nt will.

IMPROVED CORN AND COTTON CUTTER AND SCRAPER.

Istine K. Harrlson, Rodney, Miss.—This Invention is an improyve-
ment in fmplements designed forscraping or cuttiog awny the sides
ol vorn and cotton rows or ridges, nnd consists in a curved or bent
blade adapted to be applied to an ordinary plow and to be adjusted
in position to cut away more or less of the ridge, and to be detached
whon required, in order to allow the plow to be used for other
PUrposis,

IMPROVED HULLER AND CLEANER.

Jacob K, Gibson, Bryansville, Pa.—~This invention consists in ro-
tating o shaft provided with rows of triturators, shaped like saw
blades, within a perforated or glotted eylinder that s inclined and
has o reciprocating or movable bottom as well as a sliding grate :
algo in providiog the huller spout with n fan that throws a cross
blast to complete the cleaning of the grain as it is discharged and
passes into o receptacle prepared for it

IMPROVED PLOW,

Willinm I. Gossett and James P. Stark, Liberty, Ténn.—A bull-
tongue plow is here adapted for use as a turn plow In gravelly
lund and upon hill sides, By moving the lever, aither moldboard
muy bo projected, and, by suftable devices, may be held in any po-
sitlon Into which they may be adjusted.

IMPROVED BUSH-CUTTING IMPLEMENT.

Ollver Plekering, Needhnam, Mass.—This is an implement for cut-
ting bushes, which is so constructed that it will not slip over the
bushes without cutting them. It may be used as o hoeorasa
soythe, und will allow the knlves to be readily removed and sharp-
ened, when required.

IMPROVED DEVICE FOR FEEDING SALT TO CATTLE.

Mathins Winterscheid and Bernard Schultes, Mendota, I1.—This
invention consists of & table with stationary top receptacle for the
salt, und a conieal revolving salt distributor that is adjustable to
greater or less distance from the bottom rim of the receptacle, and
provided with radial feed channels.

IMPROVED FARM GATE.

Androw J. Grady, Pecatonica, 11.—The bars are pivoted to end
posts, to allow them to swing up and down. A latch is pivoted at
one end to the lowest rail of the gate, while the other end works in
notches on the post. This lateh is provided with a side stud on
which works a lever, thus enabling the gate to be raised in front
nnd unlatehed simultaneously by lifting the free end of the lever.
In order that the gate may be held at varying hight, the top strap
is pivoted to the upper end of the posts, and to a stud working in
8lots of tho second rail. The bottom strap is attached to an eye
that slides on a pintle, the two straps being connected by the piv-
oted bar,

—_————t———
NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPROVED MILLSTONE DRESSER.

Augustine Defor, Eton, Minn.—This is a contrivance for working
the pick by a crank mechanism, and foeding it along at the same
time in the line of the crack being mude by the pick. There s
also a device for shifting the pick along from crack to erack, and
one for adjusting the pick handle to regulate the force ef the
blows.

IMPROVED WATCIHMEN'S TIME RECORDER,

Augustus A. Cone, Staunton, Va.—This Invention consists of
the connection of one or more spurs of the maln pinion of a clock
train, of a forked spring and rod that govern a aliding cylinder,
which communicates by a side nperature with the mouths of an
entrance and exit tube. Through this a ball, thrown in by the
watchman at the proper time, is conveyed to a receptacle In the
clock cage. The device may be attached to any clock atsmall
Ccost. ,

IMPROVED DUMPING BOX.

Joel W. Hintt, Towa Falls, Towa.—The box is rocked from its
horizontal to a dumping position, for discharging tho cosl by a
hand lever that is rigidly attached to a cog wheel which gears with
arack. Suitable stop springs lock on pins of the box to retain the
same In horizontal position for Alling,

IMPROVED PFADDLE WHEEL.

Edward Brast and John Boger, Powhatan, Ohio.—This (nvention
proposes to connect the buckets and arms of a water wheel cen-
trally by a yoke, angle plate, and double angle block. This affords
n strong construction.

IMRROVED FLUE OAF,

Henry MeMillen and Willlam L, Rydman, Lima, Ohlo.~This in-
vention consists of u plaster of Paris fluo cap, provided with loop-
shapod wire springs 10 retain it In the flue thimble. Tho ends of
the wire composing cach spring nre fixed ina blook of wood em-
bedded In the plaster of Parls, while the polat of the loop bonds
outward and rests arainst the inoer surfnee of the thimble, where
it {s held fiecmly in place by tho wire being colled on vach side of
the bend. A flange around tho oap rests against the outer surfnco
of tho wall,

IMPROVED GIINDING MILL,

Lowls 1. MeDonald, Wythoville, Va.~This invention (s an fm-
provement in the class of mills whoso bures or grinding stayes nvo
placed vertioal upon horizontal shafts. Tho mill s adapted for
grinding shelled vorn or corn o tho vary for ermcking or grinding
wheat and other gralns, and also for orashing and grinding plastor
and ganes, The improyvemonts rolate partionlarly to the construes
tlon of the breaking or crushing devioes, in connoeotion with verti-
cal burrs; to the manner of seouring the conloal orusher to the
time preventing its rotation : nlso to the form and mannor of vi-
brating tho shoo.

IMPROVED MILL FEEDEIR, A T

John D. Mines, Moffatt’s Crook, Va.~Tho funnel, by whioh the
graln is disoharged immodiatoly Into tho syo of the runner, p |
through a leathor holder, so that (t {8 protectod trom Injury by
oontaot with tho balanco fron of tho stone, Tho holder {8 :
ndjustablo on tho balunoo fron, to onable 1he funnol to Ho Aot ut i
preator or less inclinution to the axts of the runnor. Tho fmproy
ment also ralates to connecting tho funnel to the mi
rotating it by moans of a kouokls jolut, =

IMPROVED PRINTING I'RESS,

Edward T. Dockum, Now York olty, assignor
Thomns Dockum, of same placa~Thls (nveation
bent at right angles, plvoted to tho framo by a singlo
having four arms, projeoting 18 tho form of the r X,

,.

upon its upper end to rocelve the ﬂm'- A
Plated.

runner; to the means of adjusting the bod stuve, and ot tho same
ot vie
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J.P. H. will find full particulars of the
: malleable glass on p. 402, vol. 32, and p. 2, vol. 32,
uts and ‘ Mtn- —H. L. 0. will findd a good recipe for pasto blaok-

H oY

ing on p. 159, vol. 31.—L, H, W. will find directions
for blenching boeswax chomically on p. 209, vol,
81.—-D. M. K. enn mend hig rubber Yoot ball by the
method desoribed on p. 28, vol, 30.—R. A. I ean
proserve naturl flowers by the process described
0N p. 24, vol. 28.-T. J. should waterproof his

tor | DOMSe covers by the process describedon p. 347,

in fuel, or munt of
hiumnt-ﬂnt umn

Condenasr.
'!.llﬂl.oqumum r, Gen. Agt. .men-.cu

l’almoﬂlnt Ooo Horse Power Steam

n . with Tubular Boller, only $1%0. Ward

; , 84 Falton St., New York.
I&WM Portable and Stationary

m:«:‘- unios Harris, Titusville, Pa.

Patterns with Metal-
Seneca Falls, N. Y.

—Lotter yi
lliw.!llﬂ'-

tmmzmﬂcauhn."
l!l.. Address F. G. High, Kansas City, Mo.

oss Relleved—No Medicine. Book free.
Madison, Ind.

For Bale-25 H.P. Hor'l Tub. Boiler, $150; 2x4
m-u 1L.P. Portable Engine, $28; No. 10 Steam
Mlﬂt 11n, Giffard Injector, new, §20. Shearman,

45 Cortlandr Strect, New York.

Automutio or lloohﬂnlnl Milkers—Paten-
100k or Manuafacturcrs will please address, with particu.
lars, J. B, Miller, Box 190, Jeffersonville, Ind.

Johuson's Universal Lathe Chuck—Awarded the

higtiest Promium by the Franklin Institate of Phila., for
S Dumbllity, Firmoess, and adaptation to variety of
work,'" Lawbortville Iron Works, Lambertville, N. J.

Hil's Patent Direot-Acting Steam Drop Hammer
‘will bo Nlostrated shortly in the Scientiic American.
Address Hill & Willlams, Quiney, I11,, for cirenlar.

* Double-Entry Book-Keeping Simplifed”—The
slmplest and most practieal book on the subject. Cloth,
&1, Boards, 75 ots. Sent post pald, Catalogue free.
D. B, Waggener & Co,, 420 Walnut St., Philadelphin.

Patonteos—desiring light articles manufactured
n Stoel, Gray or Malleablo Iron, and Brass, address
Welles Specialty Works, Chicago, 111,

Best Bolt-Pulloys—A. B. Cook & Co., Erie, Pa.

Centenniul Exhibition, Phﬂndelphlu.——l-:mmlnc
the Allen Governors, Machinery Hall, D. 9, Par. 71.

Machine-out brass gear wheels, for models, &o.
List free. D, Gllhors & Son, 914 Chester St., Phila., Pa

Rubber Hydrant Hose, Hose Pipes and Coup-
1ings, best quality, Send for Prices to Balloy, Farrell
& Co., Pittaburgh, Pa.

Safety and Economy—Eclipse Sectional Steam
Boiler. FirstClassreferences. Lambertville Iron Works,
Lambertville, N. J.

“Dead Stroke” Power Hammers—recently great-
1y lmproved, increasing cost over 10 per cent. Pricesre-
duced over 20 per cent.  Hull & Belden Co., Danbury,Ct,

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

Power& Foot Presses & all Fruit-can Tools. Fer-
Wks,, Bridgeton, N.J. & C. 27, Mchy. Hall,Cent'].

Leather and Rubber Belting, Packing and Hose.
Greene, Tweed & Co., 18 Park Place. New York.

Hand Fire Engines, Lift and Force Pumps for
fire and all other parposes. Address Rumsey & Co..
Seneca Falls, N. Y., U.S. A,

See Boult’s Paneling, Moulding, and Dovetailing
Machine at Centennial, B. 8-55. Send for pamphlet and
sample of work. B. C. Mach'y Co., Battle Creek, Mich.

Walrus Leather and Walrus Leather Wheels for
polishing. Greene, Tweed & Co., 13 Park Place. N. V.

For Sale—24 in. x24 ft. Lathe, with Chuck; two
131n. Lathes ; one 7 t.x2! in. Planer; two 8 In. Shapers.
E. P. Ballard, 45 Beekman St., New York.

The French Files of Limet & Co. have the en-
dorsement of many of the ieading msachine makers of
America. Notice samples in Machinery Hall, French De-
partment, Centennlal Exposition. Homer Foot & Co.,
Sale Agents, 22 Platt St., New York.

Trade Marks in England.—By a recent amend-
meat of the English laws respecting Trade Marks, citi-
zens of the United States msy obtain protection in
Great Britaln as readily as fn this country, and at about
the same cost. All the necessary papers prepared at
this Ofice. For further Information address Munn &
Co.. ¥ Park Row, New York city.

Shingles and Heading Sawing Machine. See ad-
vertlsemwent of Trevor & Co., Lockport, N. Y.

Solld Emery Vulcanite Wheels—The Solid Orig-
pal Emery Wheel—other kinds finftations and inferfor.
Caution.—Our name Is stamped fn fall on all our best
Standard Belting, Packing, and Hose. Buy that only.
The b u( i# the cheapest. New York Beiting and Pack-
fog Complny. 7 and 55 Park Row, New York.

Steel Castings, from one lb. to five thousand Ibs.
Invaluable for streogth and durability. Clrculars free,
Pittsburgh Steel Casting Co., Pittshurgh, Pa.

For best Presses, Dies, and Fruit Can Tools, Bliss
& Williams, cor. of Plymouth and Jay, Brookiyn, N, Y.

For Solid Wrought-iron Beams, cte., sce adver-
tisement, Address Union Iron Mille, Plttsourgh, Pa.,
or lithograph, &c.

Hotchkiss & Ball, Meriden, Conn., Foundrymen
snd workers of sbeet metal. Fine Gray Iron Castings
to order. Job wark solicited.

For Solid Emery Wheels and Machinery, send to
the Unlon Stone Co., Boston, Mass., for circular.

Hydmullc Presses and Jacks, new and second
nsod. Lathes and Machinery for Pollshing and Baming
Metals, E, Lyon, 4% Grand Street. New York.

Spinning Rings of a Superior Quality,—Whitins-
ville Spinnloe Ring Co., Whitinsville, Mass.

Dinmond Tools—J. Dickinson, 64 Nassau St., N. Y,

volL.31.—D. C. will ind a recipe for a waterproof
varnish for pletures on p. 11, vol. 31.—J. D. T. and
mapy others, who ask how to obtain enginoers’
certificates in New York clty, showtd apply at pc~
lice headquarters—M. will find a description of
the glacler theory on p. 80, vol. 81.—I. 8. can nickel
plate his show case trimmings. See p. 235, vol. 3.
~J. R. MoN. can make purple and red Ink by using
tho recipes given on p. 815, vol, 3%.—F. 0, X, will
find directions for kalsomining outdoor work on
p- 13% vol. 34 For crystallizing with alum, see p.
127,vol. 26.—R. A. L. will find directions for mount-
ing chromos on p. 91, vol. 31.—L. will find recipes
for colored fires on p. 165, vol. 26L.—L. W. 8 will
find directions for case-hardening set scrows on
P22, vol. 31.—J. H. D. will find directions for
skeletonizing leaves on p. 1563% vol. §1.—-C. W,
should use aquarium cement in the joints of his
tanks. See p. 8, vol. 31.—T. O'B. will find a re-
cipe for hair dye on p 138 vol. 27.—R.S. P, will
find a resipe for a silver-plating fluid on p. 260,
vol. 31 —O. H. P. should know that a circle con-
tajns a larger area than can be enclosed by aline, of
similar length to its cireumference, In any other
form —W. W. B, will find sn account of the in-
ventions of the past century on pp. 330, 338 352,
vol. 3.—F. W. F. can romove grease spots from
clothing by using reetified spirits of naphtha.—S.
R. S. will find a description of the Solvay soda
process on p. 44, vol 34.—B. X. will find direc-
tions for making transfer paper for manifold
writing on p. 383, vol. 31.—T. & B. will find direc-
tions for lining casks with a waterproof, taste-
less compound on p. 11, vol. 3f. This also an-
swers H. C. B—W. A. W. will find an answer to
his query asto friction of water in pipes on p.
250, vol. 3&.—R. V. L. D. will find directions for
building a shell boat in the SCIENTIFIC AMERICAN
SUPPLEMENT, vol. 1.—J. B. O. C. and others will
find a recipe for mucilage on p. 202, vol. SL—W. .
will find a recipe for aquarium cement on p. 80,
vol. 31.—C. E. W. will find a recipe for Babbitt
metal on p. 122, vol. 28.—L. R. can clean his dirty
oil by the method described on p. 408, vol. 3+.—F.
R. W. can mold rubber in his fron joint by the
process described on p. 285, vol. 20.—R. G. B. will
find full directions for making a telescope on p. 11,
vol. 1, SCIENTIFIC AMERICAN SUPPLEMENT.—F. &8,
will find directions for bleaching hair on p. 380,
vol. 24—EB.G. B, W. .M, R.J. W, . K, B, R. §,,
and others wh* ik us to recommenda books on in-
dustrial and scientific subjects, should address the
booksellers who advertise in our enlumns, all of
whom are trustworthy firms, for catalogues.

(1) T. L. F. says: 1. Please give mea plain
mode of calculating port openings, exhaust, eto.,
of small steam cylinders. A. The ports should
be so proportioned that the velocity of the steam
will not exceed 100 feet per second. Hence, if
you multiply the area of the piston in square inch-
es by the piston speed in feet per minute, and di-
vide by 8,000, the quotient will be the minimum
portarea. 2. Is Mr. David Shive's way of caleu-
lating the horse power of an engine one which
can berelied on? A. The rule is a close approxi-
mation. You have not, in your Instance, applied
it properly. 3. T am using a small engine for driv-
ing 8 or 10 lathes, and occasionally a small circu-
lar saw, for about2 or 3 hours. I have to drive a
lerze fan. My boiler Is 8 feet high and of 80 inches
grate surface; cylinder 8 15 inches long and of 54
inches bore; engine runs at 130 revolutions per
minute, which gives no power to spare under 756
or 81 1bs. steam. After throwing the fan off, we
have far more power than Is required, running
full speed with 250r 80 1bs. steam. Would {t not
pay to build a small eylinder, say 5 by 8 inches,
running at 200 revolutions, to use when not using
the fan? A. Your engine s¢ems to be performing
very well, and we scarcely think the proposed
change is essential,

(2) A. B. C. asks: What are the proper
proportionate sizes of condenser and alr pump to
obtain & vacuum of 24 inches under the following
conditions? Small engine, say from 8 inches diam-
eter by 10 inches stroke; slide valve cutting off ot
Vo 10 % of the stroke. Steam pressure in boiler
70 to 80 1bs., and piston speed 500 feet per minute,
Heat of injection water 00°. Air pump to be
double acting. Plunger with rubber valves,
worked with crank on forward end of shaft
What should be the size of injection pipe? A.
You should proportion the apparatus so that the
amount of injection water will be from 22to 20
times the volume of the condensed steam.

(3) C. U. E. says: From the following you
will see that friction decreases with the diameter
of shaft. See p. 283, vol.34. R=pressure on Jour-
nal, and e=cociliclent of friction. Then friction
=F=¢ R; the space described i3 the elrcumferonce
of shaft=2 7 r; and the mechanical effect lost by
friction i8s A=c R2 7 r; now If the shaft makesn
revolutions per minute, the mechanionl effect ox-

pended per second I8 equal to L=2

7 |13
xne r:lrl(ﬁnr Rr.

n
XeRr— =
L]

Therefore the friotion

increases with pressure, number of revolutions,
and dismeter, A. According to the query, the
veloelty was to remain constant, so that, as the di-
ameter of the journal was Increased, the number
of revolutions was to be diminished In proper
proportion; and the mechanical effect lost by frio-

Temples and Ollcans. Draper, Hopedale, Mass,

tion would be unchanged.

(4) A L ll enye: 1, ITam lnnldlnp a mull ] mixture of 3 parts copper, 1 part tin, and 1 part

upright steam engine, the eylinder being 134 x % |
inohes. How Jarge a iy wheol should I have? A.
From 2} to 8§ inches in diamoeter. 2. Which (s the
simplost way of constructing a feed pump for the
boller? A. A plunger pump would probably be
the simplest. 3, The boller 183 inches In diame-
tor und 7 inches high, having 13 tubes In it. I« It
largo enough to keep the engine on asteady run?
A. No. It s mther too small,

(5) W, F. W, asks: Why is it that saw fil.
Ings obtained by sharpening a saw, thrown into a
fire In small quantities, will flash like powder?
A. Bocause thoy are suddenly beated and con-
sumed

Why s 1t that, If you multiply all of the numer-
als except 8 and 0 by u multiplier produced by mul-
tiplying tho figure 0 by 2, all the figures in the
answer will be 25, and likewise, If you multiply by
0 x 8 the answer will be all 35, and 50 on 7 Thus:

1215579 12345670 12345079
18 2 51
LR BAT5S 12345679
12345670 24001858 w7053
222223 e HOPTITAED

AL It is detormined by oxperiment. Thus, it bav-
Ing been found that 11L11L,111+9=12345070, the
rest follows,

Plouse glve me u good composition for imita-
tion marble, that can be shaped into molds before
gotting hard? A, See p. 105, vol. 27.

() W. C. F.says: | am manufscturing a
clagss of work thet may be cast in a chill, and
would thus be uniform In slze, and save lathe
work: but when thus cast the pleces cannot be
drilled. Hy what process can I anneal the cast-
ings 8o they may be drillod? A, Make them red
hot, and cover them with quicklime,

(7) A. A, A says: Inm about to construct
a magneto-clectrical maching like that represent-
ed on p. 100, vol, 34, of the SCIENTIFIC AMERICAN.
I have o permanent magnet which measures from
the two ends to the bend 13 Inches, and betwoeen
the two ends 13¢ Inches, and from the outside
across the two ends 334 inches, and it will Uft more
than its own welght. I want toknow what length
and thickness the ends of the soft fron magnet
should have, 50 as to correspond with the perma-
nent magnet, and also the kind, length, and num-
ber of wire. A. Make the iron cores for the
electro-magnet about 1§ inch long and 4§ or %
in diameter. Use 150 or 200 fect of No 23 copper
wire in ecach coil. Cover the irom with paper,
and wind on that.

(8) L. K. Y. asks: Will you plense tell me

zine.

(15) L. W. R. says: 1. I sm trying 1o elec-
troplate with sllver and gold some small articles
of Britannia metal, composed of tin and anti-
mony, with two £ quart Smee batterfes; but the
solution seon gets out of order and will not work.
Deposition takes place very slowly, and some-
times will only go on a part of the work, and the
metal will then scale off the work. A. Rinse the
objects ina fresh solution of esustic soda or potas-
sa.and transfer at once to the plating solution. The
latter seems to contain too much cyanide. The
free oyanide should be equal to about half the
welght of silver in solution. When It Is more, it
s apt to dissolve sllyer off from both anode and
objects. 2. What ought the strength of gold and
silver solutions to be, according to the hydrome-
ter, for plating Britannia metal us above de-
scribed 7 A. The proportion of about 2 or 8 oza.
of silver to the gullon is a good working strength.
3. Will gold and silver coin do to make the solu-
tions, and also for anodes ? A, Coin is sometimes
nused, but It s better to use pure metals,

(16) W. H. 8, asks: How will brass pack-
ing rings do In an engine? A. Do not use them.
Cast iron plston rings are the best.

(17) E. H. S, asks: 1. Is it possible to send
four or more messages over the same wire with-
out confounding the signals? A. Yes. 2, How
are the recelving and trunsmitting instruments
constructed? A. Several ways have been de-
vised, but we belleve the detalls of the system
now used by theWestern Unfon company have not
been published. A description of Gray’s harm-
onic telegraph will be found on p. ¥, No. 8, Scr-
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1. Can you explain why the blood gives off only
such of its constituents to the various organs or
parts of the body as are needed by them, as for
instance, lime to the bones, phosphorus to the
braio, ete.? A, It s generally believed that each
orgunie substance in the body has the power of
nssimilation of its own kind of matter only. 2.
Would an excessive drain upon any organ of the
body In a healthy person cause an appetite for
food which would contain a large percentage of
the material which Is being destroyed? A. Most
likely.

(18) I. A.nsks: 1. How are the positive
and negative wires fastened in a Leclanché bat-
tery? A. The wire leading from the zinc may be
fastened by soldering : the other is sometimes
baked in with the curbon, or it may be secured to
the carbon with a clamp. 2. Why does the bi-
chromate of potassa solution in a battery turn
dark green ufter a short time'suse? A, Because

how I can make a Britannia dip? Silver pl s
use a dip by the above name. Before putting a
picce of Britannia metal in the silver solution
they dip the piece in the Britannia dip. A. Brit-
annia metal shouid be rinsed in & fresh solution of
caustic soda or potash, and then transferred at
once to the silvering solution.

(9) M. R. says: I have so changed the snlu-
tion in a five oup(‘ullnud that the offspring
seoms to have somo of the chmcterlsﬂs of fric-
tional and induced electricity, direct from the
battery. By placing a plece of graphite from a
lead penell in contact with a piece of carbon, and
putting them in eircuit (the pencil connected with
the positive poic) heat is produced in the lead suf-
ficient to inflame an ordinary friction mateh. Is
this an unusual degree of heat to be produced di-
rect from a battery of this number of cups or of
the density form ¥ A. No.

(10 B. 8. S. says: Please give mea recipe
for coatlnw wooden troughs for batteries, that
will withstand the alkall. A, The following is
much used in batteries: In 12 parts benzole dis-
solve 1 part {ndin rubber, and to the soluton add
20 parts powdered shellae, heating the mixture
cautiously over fire.  Apply with o brush.

(11) P. F. W. asks: 1. Can an engine with
a4 foot drive wheel make 60 miles an hour? A.
It is vossible. 2. Can an engine with a & foot
wheel make 75 miles an hour? A, Yes, so far as
the sizo of the wheel is concorned. 8. What is the
nscortained or supposed maximum of speod at-
tainable by 4, 5 and 6 foot drive whoel engines,
rospectively? A, The ascertained maximum is
about 60 miles un hour, Tho supposed {5 an un-
known quantity.,

(12) G. S. N. nsks: I have a 2 x 0 inches
oylinder engine, with fiy wheel 15 inches in dlam-
eter and 244 Inches face, making 150 to 200 rovolu-
tions por minute, with steam at 5 1bs, The cone
onmy lathe hus four changes of speed, being 6,
W, 44, and 34 Inches (o diameter.  What size of
wheol should T use on a shaft to drive my lathe at
the proper number of revolutions? A. Lot tho
countershaft of the lathe make 180 revolutions
per minute.

(12) G. W, F. asks: 1. What is the meas-
ure of o gugo as upplied to saws? A, A gugo, no-
cording to Subs' stundard, is no particular part
of an inch. Guges from No. 1to No. 20 vary from
g to the g purt of un inch.  No.1lsabout }§,
No. 8, 44, No. 10, 4, No. 16, 4. 2 What should bo
tho gage of a'22 inch shingle saw? A, About No.
11 at center and 4 to 16 at the rim. 4 What
should it cut per revolution, running st 1,700 rovo-
lutions por minute? A. About M of an {nobh or
more, according to the hardness of timber, 4.
What width of belt will be required to run it?
A. Abouté inches. 6. What size of saw pulloy
should beused? A, About 7 inches. 6 Could ft
be safely run at 2,000 revolutions per minute if
thick at center? A, Yes—J. B, B, of Pa.

(14) A, B, says: I have s pump on a tug-
boat worked with crank and fy wheel. Bore of
steam cylinder is 4 Inches, stroke 8 inches; bore
of pump barrel is2 inches, Pressure of stonm Is
85 Ibs. to the square inch. What would be bost
for u plunger? I have been using rubber, but It
will not last more than two woeks. A, Uso u

the chemieal reaction exhausts the solution. 3. I
have a battery trowgh made of wood, with 8 cells
infit. The cells are 5 inches high and £ inches
long, by 2 inches wide. T propose to make 18 por-
ous plates of yellow ocher, powdered charcoal,
and fine sand; they are to be § Inches high, 2 inch-
es wide, and 1§ inch thick. I shall place them two
in each cell, so that there will be a space of 1 inch
on each side to receive coke and manganese, and
I shall have the zinc in between the plates, and
bhave the plates cemented fast to the partitions.
The zinc plates are to be 5 inches high, 2 inches
wide, and 3§ inch thick. Will it work? A. The
arrangement will probably not work satisfactor-
ily. You had better get the regular porous cells
from some dealer in electrical apparatus. You
can have them made of any desired shape.

(19) F. A. asks: 1. Through howlo g a
carbonic acid vacuum tobe would a 4§ inch spark
from an induction cofl pass? A. Try the experi-
ment if you have the opportunity. 2. How far
from the tube could the time of night be seen
bya watch? A. Try it for yourself. 3. What
length of platinum wire, No. S§or 40, would three
bichromate of potassa cells heat red hot? A,
Probably about a foot.

(20) J. D. O. says: Enclosed find specimen
of wire of which [ bave some 1,600 feet. I intend
using it in making an induction coil, for medical
purposes. What size and what length of wire
would be the best for making the primary or in-
ner coil? AL About 100 fect of No. 20 will do. 2.
What should be the length of the induction cofl?
A. Five orsix inches. 3. Is the wire to be wound
like thread upon a spool, and are both coils to be
wound in the same manner? A. Yes, butit does
notmatter whether the direction of winding is
the same in both colls. 4. What do you think of
the way of colling the wire shown ig your paper,
P34, vol. 337 Would it be practically advan-
tageous in my case for such a compamtively
small coll? A, No. & Is there any necessity for
{nsulating materfal to separate the loner and
outer colls? A Yes. 6. What is the difference in
quantity, intensity, ote., between an electro-mag-
not of given longth (say 3 inches) composed of 4
lnyers of insulated wire, with another magnet
twice ns long composed of the same length of
wire, the number of layers being of course near-
Iy one half ¢ Tho size of the wire and the battery
power of course s tho same in both instances.
Would not No. 1 exceed In intensity, and No, 2
excoed In quantity? A, The terms are hardly
applicable to magnets. No. 1 would be the
strongostprovided the current were not sufliciont~
Iy powerful to maguotize it to saturation,

MiNenrALS, RTC.—Specimens have been re-
ceived from the following correspondents and
examined, with the resalus stated :

J. Ho Po—Nos. L2 and 3 ure ditferent varieties of
mica schist, No. 4 Is a chlorite schist. Not valu-
able.~G. P. H—The black Is hornblende rock.
The red is granite contalning a potassa felspar.
Hoth contaln s small percentage of fron, but not
sufficlent for extraotion.~G. B. LIt does not
contain fertilfzers, and is valuable for building
purposes. R, W, C.—It is sulphurot of ron—I. H,
M5 and G, Q. R.'s spocimens have not Mtﬁ

celved,
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LI | 0 ~Suawl Fannio, -C, 0, Landenberger, Philadel-

Boller circalation device, B. S. Koll .............. 175,244 | Ore concentrutor, G, Glun ees IR0 phia, Pa. pllod oﬂ-

i Bolt, door, T. Hoesly ... 2~ 17,00 | Orv pulverieer. W, Rriickner 1. | 9.0 —Foo Cors, O, L. Mercer, Washington, D, C. ‘iw {.‘ps 87

f Bolz-thrrading die, L. W -x-.cx-dx senneeeees 175,451 | Organ pedalatiackment, B. L. Boomer........... 17,057 | 9,29, 9,30 —Canrers.~0 W, Pigeott. New York ofty

: Balts, making strap, Lewis & Oliver ()., 7156 | Oyster-dredgiog machine, FLF. Ward ............ 195,408 | 4501 —Stoves. ~A, Hickmond, Brookiyn, Conn, .

: Bote Wack, revivifying, J. Gasndolfo. - 135, 2% | Pall cover, chamber, C, Kol . ... craveeeeee TN 9,30 —ALRUN Covems, —A. Liebenroth, College Point, Sto'w Cha”mzi’m
Bone biack, preparing, O. Lago.. coaee 1515 | Pall milk, H. M. Tingley.... cwrnbabesavssrss s 178,50 N. Y. on

l Root counter stifener, G. W. 8impson o DRI ITRINE D, B. Brelnlg..c.cccccciiineraransssosssrannns IR, 064 | .80 9.5 —Iwkarann Sorrorts.—~H. J. Miller, New . .

' Boot lating 0ol W. M. & D. G, House........... 175482 | Pantaloons, 1. Gibbons. .. .. .1 York efty. Qua;rr';n'ng .Machﬂw,

, Boat solen, ete,, making, G. V. Shefeld.......... 179,555 Paper bag machine, O. W, Stow, R LR T

i Boot-erimpfhe torm, 1. A. Kobinson. . 19,30 | Paper box machine, M. Young. . Ct,am | [A copy of any one of the above patents may ho had by

i Boot soles sad uppers, aniting, E. Drake, (r) .15

Paper cutter, reciprocsting, T. I, l"N'! 10,008 | REIGAS O0e Gl §6 Mk & D0, 4 X il
Pavemeont, conerete, J. M. Snook - I York d_(" e ————

Penctls and penholders, dipplng, B llllrnllul ™2 i wmm OF PATENT FEES.

T2 | Pewsary, 0. OMto

Prosk, dust. J W, Howard, ..., - e
: Baress, wardrobe, snd -uh-'.xnd. F.G. Sanford 1

Barser, pas, W_ ¥, Bonnell, Jr

ol I8 L Oneach Covent. .. .......ooivnvsnssnne 10

1) Barner, gas, | W, Shaler - A2 | Puotograpliic plate, Po‘r)lt Lehnen cevevine 1T | On each Trade mark v
i CNts, Sixing pongs, C. 0. Brommer 1,04 | Pler, compontte, C. E. HI cessrasrrerneecs TTyE3 | On fiing each application for s Patent (11 years)
I Calendar, ersser, penell, ete, J. H. White 190,553 | Pios, making ...‘.xm, F.T. Baldwin corees 1207 | On tsuing esch originel Patent.

Cem dlide, Tlunghtaliag & Riviter Y%, 40 | Prpe coupling, K. A. Leland ceeneeese 199,000 | On appeal to Examiners-in-Chief.

Can, dealing, J. A. Rebineon..... - 19,30 | Pige coupling, W. A. Lickiss cosveneeecee VI35 | On sppeal to Commissioner of Patents

Can, shiget matal, G. 11, Chinnock . S.252 | Pipe alr vale, water, Stacy & Carroll ceen 179,25 | On application for Relsus, . ...,

Can, sheet metal, A. Prrpente 1, Plstol, spring sir, A. C. Carey 90 e | o e g T A

: .
Carbrake. C. 0O, Senithy 19,28 | On fling & Disciaimer

1T 650 | Platol, spring str, B M. Quackenbush ~ wn
i Car beake, B, ¥. Mewant ] Fistnag ot sed g “t;'”m” ash ets ::f':; ::::n.lvk[::rll-;:!'l-ln: l:o-lc:l‘(n'nn)
Car eoupting., €. O, Mabeock .2 ™, PP on for Design (5 yoars,

t Planing knife scales, machine for, A, If, North. . 195 22
| Planter, corn, J. Clarridge

Planter, eorn, Sapp, Clay, & Frost
. Flanter, cotton seed, J. Clarridge
AR Mow, J. N Manroe

Pocket for wearingapparel, R, Gibbhons
LR Posket, malety LT, Green

: Car oom & O. W Johsson

i Car conpling. K. Wehber

Carwhee! snnenling pit, G W Mooers

Car window, maliwsy, J. L. Joyee
Carriage curtaln Hgbt, G, L, ¢ randa)

‘ Carvisg machine, Doane & Thomas
Coment, tank for sephalitie, O, M. Warren
Chalre, Bat rack for, Nolts of of

i Chickes coop, brending. T. N, Bogers T | reas
Chmrn, F. Se 102 | rre
| Churn, 4. A, Sen 3
-

| Clamp.

On spplioation for Deslgn (14 years)

"\dvmmmmu

Inside Page, onch lnsertion - - - 35 conts n line,
Back Page, onch lnsertion - - - $1L.00 » line.
Engracvings may Aead adeertisements ol the same rote
per line, by measurement, a¢ the lelter pross.  Adver-
tHaenents must be revelrad at peblication qfice as varly

as Friday morning to ‘U'M" N nedd lsane,

wr, Bplak & Masos " ‘)') FAN¢ \Jd ”“Th.;.'n“{'" -Il? name, 10, \P‘

H Claw bar. M. B O : olor, J. T, & K. €, Braen s LD s, SERR. 2 ‘\' - WARDWELL PA

L Cotks and T Jlatantop. . A. Leland LN L)) . vihrsting, J. Yorgle ot ) \ “lﬂ!|A’“"(’I"=|l'l";..:' :hk:'wnl' 'ﬁ‘\’ mu OmlNO m“ lm v“‘w
Coften mill, T. 1. Gaddie o Adama AND DIMENSIONS IN ALL or
Coffee pot, G, W, Hubdard : ] J. Batman
Coller, roiling, D. W_ Hoghes “w LW, Palmer

AIANI FACTURERS AND PATINTI!! bav. QUARRIES,
wenful articles, saitable for the )

w rade =
i acslying Slas mabiaciare aed inrs ‘&T-ﬁ STEAM STONE CUTTER €0, RUTLAND, VT
ress |*
5. O0sborn. . 17 am | Small semples may be sent, samme (0 be Petur relred MOLE PROFRIETORS AND MANUFACTURKRS,

ne platform, 6. Brown
' v | flrsping marhines, tapering bars for

Oatton opener, beater far, " Whiteheosd

lu Uondenser, ejector, J. FV. Guthrie 1.0
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Scientific Aumerican.

HOIST mlSIBLE

FOR ALL PURPOSEN.

10, durable, and effective
umf'uuw ) wwu'vo..m mm B N.Y

PATENT

"OLD ROLLED|
SHAFTING.

o t thin shafting has O per cent greator

:}\mr finish, and s truor to gnge, than -n(y
Iy the most o

rors of tho CRLENRATED

The
srongth,
ov‘lwr In ule rendors It

the #olo manuf
AT. COUPLING, And

l)‘l

eu\“ ol‘uth: 'xgou npnmrod 518
catlo
app

i
NES & LAUGHL
2nd and 3rd Avenues, t‘mnbumh. Pa.
£ cﬂﬂ “mmﬂf:ﬁk and for sale by
s » »!
LR, DANA, & FITZ Boston, Mas
oﬁ{‘ Lk Cita '( Chambers Bt

Milwaukeo, V

4. Stuby Flles Tools & Steel, |-

)hchlnma‘ ¥Fino Toola. Jewolors' and

Engrayvers' ﬁupl!mv Lathes, Chuoks,

Reamers, Morse

nd -null 'l'ooll of all kinds,

ractical workmen. Hu-

Ewery  Paper, Grobet's

Swiss Flles, Dracket Saws, ote, Agent

for the Almond Drill nck Hest and
chenpml ln the market.

.00
i}“lon 'l?.‘.l\t!tw“ ork.

10 the cxxnlnu. and
roturn from wy point in
the Unlon. This comes

withia the grasp of every

mdlhhpcxr'hom sufficlent enter-

pﬂnww‘nﬂ - ralsing a amall club
subscribers 10 THX ILLOSTRATED WREELY.

SQA sour address on posta ) card for clronlan,
lu'. !hod 1 three cent Stamps I specimen

10 doslrod,  Addross
cg.\s ‘Ll'CMl & CO,, 14 Warren St,, Now York

ACTORIES TO LET,AT HAVERSTRAW,N.Y .,

on Hudson River, —Two lurge Brick Fuctorion, re-
spectively 8 storfes, S0, with extension 1 story #ixas,
and 3 stories Wx33; abundant water power in each; tur-
bine tnd overshot wheels; Rallroad and Steamboat Com-
municatfon with New York. For particulars, address
JOHN PECK. Haverstraw, N. Y.: or upply at rallroad
otice, 81 Broadway, where photosnphs and full descrip-.
(Ion may be bhad.

Wood-Working Machinery,
Such 85 Woodworth Planing, Tonguelng, and Grooving
Machines, Danlei’s Planers, llthnrdnon s Patont 1m-
proved Tenon Machines, .\lurtl-ln{ Moulding, and Re-
ul"r \ln\ih\n?. Anu \\oml Working \llchlm-ry gene-
m anufactur
b 'n'nrun\ RUGG & RICHARDSON,
25 Sallsbu ury Street, W on't-lcr Mass,
l‘hopfurmerly occupied by R. BALL & 00.)

OYFUL News for Boys and mrl- 2y
o) Young and Old!!! A NEW IN-
VENTION just patented for them !

Fret Sawing, Scroll Sawing,
Turnivg, Bo nz.Drillinx.hrlm -
ing, Po fisnin All on one Cab
uet Lathe, on “ hccln.
" rlc« from 25 to #%0. For I'nmkhln
addro EPHRAIM BROV
Lovrrll Mnss,

GEO.W.READ & CO.,

STEAM BAND SAW
AND YENEER CUTTING MILL,
18 to 200 LEWIS ST., foot 5th and 6th Sta., E. N.
Always on hand, FULL STOCK of SEASONED

Hard-Wood Lumber

AND CHOICE FIGURED VENEERS.
The LARGEST STOCK ! The GREATEST
VARIETY ! The Lowest Prices !

fr‘ Enclose Stamp for Catalogue and Price-L1
Jrders by mall promptly and falthfully executed

L
', Y

Small Tools of nll Kinda; also (.).J\lt WHEELS, parta
of MODE and materials of all kinds, Castings of
Nmall |J|Ihr- Engines, Slide Hests, ote, Catalogues froo

GOODNOW & WIGH l MAN, & Cornhill, Boston, Mass
E'XXLERS.
The very best In the United Statos are those of the old

snd wollk
SWHEE

wn

t, MADDEN & CLEMSONY

brand, They w had from dealers everywhers; or,

In large qua’ tities, direct from the manufacturers
MADDEN & COCKAY \P FILE CO,,

Send fo, Price-list Middletown, N. Y.

FRICTI00f Q1S %R S:
FRIGTIONTIOISTING ENGINES,

‘smiummﬂ | AND FRICTION [DFHISBIE &0
PECIALTY .PULLEYs‘NLw HA\

|

INDIA RUBBER,

For Inventors and the Trade, made into any pattern at
short notice, ¥. H, HOLTOX, 8 Gold 8t,, Now York
Established In 150

FOREIGN PATENTS

THE CENTENNIAL.

Thers (s o doubt that our Centennial Exposition wil
steract 10 our shores multitudes of representative people
from all parts of the world, snd they will take home with
of our best fmprovements to Introduce Int

thetn many
thelr owo manufactures

Al unususl opportunity will be offored for selling to
those people such forolgn patants as have been secured on
good American Invantions In the respeotive
from whieh theso

countries

visitars eome

AL e reducod prices for which patents are obitained
abroad, our people will lose & chisnce not Hkely to ooeur
SEaln, If they do not avall themselves of the opportunity
of securing thelr Inventions 1n forelgn coutitries st ouce
A0 88 L0 bave thelr patents ready to pegotiate during the
coming » D

For oost of patents (o the different countries and the

conditions on which they are granted, sand for pamphles

oontaluiog fall Information

Addross MUNN & 0O,

1 Poark Bow, Now York
Puancw Orrics, cor. F and 7t s

Washiogton., . ¢

AT EXTREMELY l.(l\\' PRICES: 12,000 1bs,
willen buokm Hammor.
N Nonll Hoating Furnaces tor Anthracite Coal,
Iron Anvils vach welghing 20 1w, and' over
21wo slulnnllv Holt Cuttors, cuts & In. to 1% ln bolts.
chines, 1 Rotary Nut Tapping Machine, ¥ Spindles.
hults, 1 Punehing Machine, punc
through 1 In, lron, 1 Punching M
lmn-'hr- 180:16 In, hole through % in, lron, 1 Plate
Alllgator Shear, cuta 1o 34 n. rods, 2 Rotary 11
ndfu-mlnlc 1 Link Boring Machine, bed & 1t
o X in. bolts 1 Bolt Heading Machine,

CEORCE PLAOE

STEAM ENGINES FOR SALE.

1 offer the following very superior Todd & Rafferty En-
nes for sale at greatly reduced prices: One 18x8s, one
AX18 (sawrnill), one 13x14, one 11x3 (. one 1003, one 9x%,
one 716, one 5x10 on legs, one Sxi2, portable one 8xi6,
double holsting; all first class and entirely new. Also
various sizes and kinds of Boflers. 1. will also furnish

‘n‘clncal!um and estimates for all Kinds of rope and bag-
K n‘ m:cmm-r) Send lurdcchrlp(l\r clrcularand price.
Dr. A. W, Chaso, author of Dr.

Chuo\ famous lept-. oto. Deowaro
A \Vl'.l'.l\ m Am'nu ()ld .k \ oung. Male & Fe-

% mwale, in tlwlrlocnllz Terms & OUTFIT FREE.
Addroas l' 0. VICKERY & CO.,  Augusta, Me.

m lhrcln)’

TODD,
b cw \nrk or Paterson, N.J.

NAS!S Family FPhyslolan uud

SIODND l!cil"l’ B00K (s the only Now
o( a reprint of the old book in imita

tion of tho genuine new book here

announced: Sells at sight.  Agents

wanted. Sample Coples Two Dollars

Addross CHASE PUBLISHIND COMPANY,
— Tﬂ“lo. Ohio, Sola Publishers,

ATENT DOUBLE ECCENTRIC CORNICE HRAKK.
Mnnuuc(urfd by THOMAS & ROBINSON, Cincin-
Send for Clroulars.

astl,

ARE THE CROTON & SAVE THE COST.

Driven or Tube Wells

furnished to lnrm' consumers of Croton and Rldgewood
Water ANDREWS & BRO,, 414 Waterst, N. Y.
who Lonlrol mc nnlom fanrccn s American Driven Well.

ing & Matching.

Monldlng Re nw ng, and Tenoning \lnchlnel Scroll
General Wood- Working M, nery.
JOHNB. n(th.\’L‘k S SONS § Matt ln N X.

Send for Catalogue, Liberty BN

city.

IG PAY to sell our RUBBER PRINTING STaMrs. —
Terms free. TAYLOR & CO., Cleveland O.

INE TOOLS OF ALL KINDS—Foot Lathes,

Scroll Saws, Twist Drills, Taps and Dies. Send
6 cents n stamps for 1llustrated Catalogue and Su lf.ple-
ment, ‘ild’u.h‘i().\ & TYLER, 16 German St. Iti-
more, Md.

A MONTH—AReN(S WALICA evern
where. Business honorable and drm
rlu: Puuculm sen' free. Address

"‘{TH &CO., Su lou‘- Io-

\\ln hole through 816
hine, clica ¥
Shears, recelves blades 3 in. l”“t and will shear X In
NS, In

long, with two hieads
hoeads X 1o,

l2l cm:mbora & 103 Reado Sts., New York.

Second Hand Machmery

Ferrls & Miles Steam Hammor,
Keverborutory Furnace with botler attachied, conuected with 3,000 Ihs,
12 Round Opon Hearth Forges (Wrought lron)
1 Ollver with two Hammers.

11,000 1bs, Ferris o
Hammer,

11 Wrought |
1 Boment 4 In, Bolt Cutter ]
1 Die Dressing Machine, 2 Double Nut Tapping Ma
1 \In.:l: spindle Cluteh Bolt Cutter, cuts & In, 1o X 1n
iron 1 Panching Machine, punchoes 1 in, hole
lhuuu.h X In Irv-n 1 Punehing Mae Il.ln- .
ron, |
1 Chan el Bar I'rlllln. chine, with two Spindles |

1 HardXway Holt Ilcmllhu Maching, heads |
bolis 1 Bivet Heading Machine |

in. hole

toXIn

\, ACHINERY OF IMPROVED STYLES FOR
l making SHINGLES, HE ADING, and STAVE
Als0 GUAGE LATHES for TURNING [IANDLES, &
makers of Laws Pat, Shingle and Headlng Rawing M
chine. Address TREVOR & CO,, Lockport, N

I{Ilu.l- 8 FOOD yor l\r ANTS & IXVALIDS 18 the stand
anl prep mulun u( its kln-l In Eongland and America
ent, nddre 4]

UNCHING
DROP anssxs & PALKER '.'E.*:; (i

SHAFTS.PULLEYSHANGERS

For the ||.-.| md ( Iu-n

COUPLINGS ETC.

In Stock, and for Sale by
WILLIAM SELLERS & CO.,
Philadelphis, and ™ Liberty 5t., New York.
Price lista nnd pamphlets on applieation.

BLAKE'S PATENT
Stone and Ore Breaker

Crustieaall hard and Brittle Bubstances to
any required size, any kind of
STOXE for HOADS & RETE, &0,
Address BLAK

New llnuu. Coan

DVERTISERS DESIRING 10 REACH Coux-
f‘ Y readers can do 50 in the cheapest and best mant |
ner by using one or more sections of Kellogg's Gres-
Newaspaper Lists and State Divislons, Good medium for
Patenteos, hyr {llustrated catalogue and colored map,
lddn un A hFLLOG(, ")J-cknun St., Chlcago, 11,

BOILERS

:NGI.NES_ :

. .) n dn at home. \xn nts Innlrd vutdt and
'\'I terms lru.' TRUE & (n + Augusta, \l-lnr

MPROVED CEMENT l‘ll’l" MACHINERY —

tfor making either bevel or hub. Joint pipe—furnished,
and use of same licensed under patents establishod by U5,
District Coart. Forfmherlnlnrmulun nppl to CExxxy
Prrz )hcun: Pu'm' ASSOCIATION, ford. M»

AIR AND WATER TIGHT.

]ﬂl““' TO MAKE SPIRAL SPRINGS. By
Joshua Bose, With three engravings of the tools,
which are caslly made, and complete practical directions
for workin Imlmllnx Hardening an Temp--rlug Price
10 cents. Contalned In BCLENTIFIC AMERIOAN BUPPLE-
MENT No, 2. To be had at this ofice and st all News
Stores throughout the country,

THE

Bigelow Engine,

The Cheapest and Best Portable
Engine offered to the Public,

Price, { Horse Power .8
odod = g¥ kn
" o "
' Blg
1+
BT ’

Price of Statlonary Engines:
Without Bollers,
l)l-nr,-. l‘n\--’l

!
110 Mg Horse

380

Power

121015 " Tll
Send for Hustrated Clreular

and Price List

H, B BIGELOW & CO,,

New Huven, Counn,

por day at home,
freo

Bampies worth §)
Portinng, Me

$56 to $20

MACHINERY,

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION,

Cold Rolled Shafting.

HANGERS, PULLEYN, COUPLINGS, DELTING, &o.
. Send for Hlustrated Catalogue and Price List

Mixsox & Co,,

GEORGE PLACE,
Genoral Agent for the TANITE B SOLID EMERY
WHEELN \-"‘\HI\I.KI I:Iu.\l\llll\bl&\

W1 Chambers & 108 Hoade Bta,, N. Y, Oty

m 2 P 3
Todd & Rafferty Machine Co.
MANUFACUTURERS OF
' colobrated Greeno Varlable Cot-Off Bogine, Lowe's
Patent Tabulur und Flue Bollers, Pisin 8lide Valve Sta
tovary, Holsting, sod Portable Eagines Nollers of all
'.llmll Steam Pumps, M Gearing, Shatfting, &« sk,
Dagxing ) Filax,and ”'“-l' \lu uinery
o N Manafacturing Co,'s Machin
(lovernors .¢v‘| Stop V
Differential  Pulley- Do
IERTY STHEET,NEW \‘ll.h

NEW JENRSEY

sk

|uv'| YA
WARER
WOIKS,

YOIM L1
PATERMON,

HRON BHIDGE BUILDING—A complote

saription, with dimensions, workiog -lnmlnr-.
rospectives of Glrard Aveoue Bridge, Phlindeiphis

Vith foundations of plera Ten ongravings. FPrice 3
onts Contalned In Nos, 1, 2, and 4 of SCIENTIFIC
AMERIODAN SUPFFLEMENT, 10 conta por copy To be
od At this oMos stidd of all news agents

TO ELEC TROFLATERS,

L Qulluhue g " Little Giant" Steam Engine.

KNAPP’S PATENT BUILDING BLOCKS OF WOOD

In Imitation of Stone, for the Construction of Houses, Barns. and ather Bulldings.

.
-
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S -
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= -
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- z
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= -
- -
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- T ]|
b -~
A =
= -
-
Pt =
3;: §# For further information, send for Circular

PHILO AND IRA KNAPP,
Pausbury, Conun.

E“ ELERS, AND
TCHMAK
BATTERIES, CHEMICALS, A\\l) )I.\TEHL\L\ in
sets or slnglo, with Books of Instruction for Nickel,
Gold, and Sliver Platin, THOMAS HALL, Manufac-
turtnu Eloctriolan, 19 Bromfield Streot, Boston, Mass
nhmrnu vd Lnlnlouuc sent frvu

The HOADLE Y
PORTABLE STEAM ENGINE.
WITH AUTOMATICAL CUT-OFF REGULATOR

AND B ALANCED VALVE.
THE BF.ST. MOST ECONOMICAL ENGINE MADE
END FOR CIRCULAR.

(h:J.G.HOlDlEY CO0. LAWRENCE, MASS.

STATE WHERE YOU SAW THIS.

F ELOCIPE
struction,
nlsoby fool tread
RICAN SUPPLEN
and of all nows agen

CELEBRATED FOOT LATHES

Foot Power, Back-gear
Lathes, Small Hand and Power Pls
era for Metal, Small Gear ( utte ™,
‘ll‘ll h ats, Ball Machine for Lathes,

DE CARRIAGES, OF LIGHT CON-
fast speed, W rk-\l by hand oranks;

le Nlustrated (o SCIENTIFIC AME-~

T No. %, To be had at this office
Price 10 cents

Foo Saws, Hght and he m).
¥ ircular Saws. Just the
thing for amntenes and arel-

snns, Selling evorywhere, send for
Mustrated Catalogues

N.H. BALDWIN, La A, N. M

PATENT SCROLL SAWS
Is Seroll and Band Saws. Over 30 Ma
AND LESS PRICH
EUAN & CO,,

md & Central Ave., Cinclonatl, O

Our spes
chine

Inlty
# 1D e

SUFERLIOR TO ALL
CORDESMAN,

gonoous,  Guarantood tenslle stre
An invalushle substitute f

RPN

"I or Cast [ron requiring great strengih
send ‘for clr vular and priee st 1o CHESTER STEEL
CASTING €O, Evelina 5t., Phlladolplia, s

BEAUTIFUL EVER-DBLOOMING

ROSES

saitable for tmmedlate fi \ulln;.
Filye aple lu|h| V
[l

¥y dollar

G 1 IIH' TO ROSE \

o0a0 Trom over Jou Ahesl sorts Weare

o Nose-Growers In Al nmlow pur

) ake Aeir own seiectip sinction

umuum- od,  Address THE DINGEE CONAKRD
O, Roam Guowsns, West Grove, Uhiester Co., Pa

TRV l of cheaphoss, compag toem, wvo nuumv.
I*, Bollerand ¥ uglue,

ower,
E nth. 13,
140

TRL " “ " Fos )

- 5. A WOOD'S M ACHINE Co.

29

: COMPRESSORS

llla
FOR ALL PURPOSES

ASPECIALTY of HEAVY PRESSURES,

THE NORWALK IRON WORKS CO.,
Hournt NORWALK, CONN,

BRADFORD MILL CO,

worensrs o Jas. Bradiera o Ce,
MANUFACTURENS OF
Fronch Buhr Millstones,
rortabls Corn & Flour Mills,
! Smul Machines, sfc.
| Also, & rs ln Boltiog Cloths and
Guneral MU Furnishiog.
OMoo & Faotory, 168 W, 24 88,
4 CINCINNATL, O.
— J M Awurt, e, W.R.Duslap, See,
o PRIOE-LISTS SENT ON APPLICATION.

PATENT

Planing and Matching

and Molding Machines, Gray and Wood's Planers, Self-
olling Saw Arbors, and other wood-working machinery.
o §9 Liberty Sc., N. ¥

sSend for Clrenlars, ete. ¢ 1T High St.. Boston.

OTI S’ SAFBTY HOISTING

chinery.
No. 348 m-n,um,\\ wh

By 0"‘ & C0.

|

‘NIAGARA ‘STEAM ] PUMP

oW Pearl St,, Brookiyn
{ Agency, A.Aller % Liberty 5

Norman lluhhnrd,

SOLE MANTFACTURER,
EXGINES AND BOILERS,

Pulleys, Shafting, and Hangers
a Specialty.

We will start you Ina .JAnos you
can make §5) s week witnout capital
casy and rrlrcdab ie for elther sex
Agenta’ -u;.;‘yln %1 Bowery, N. ‘

NO
'MONEY

Pond’s Tools.

ENGINE LATHES, PLANERS, DRILLS, &ec.
~¢nd for (Alr;‘lu,uc DAVID W, POND, Successar 1o

LUCIUS W. POND, Warcester, Mass.
i DO YOU Male or Female. Send your ad-
dress and get something that will dring
WANT v..u in honorably over $150 3 month sure.

n\rulnn lnlon. 138 Grecuwich St

New-York.

MONEY !

Lathes, Planers, Shapers Dnlls

Gear & Bolt Cutters, &e. E. GOULD \el’l'k N.J.

Water  Whesls,

Maore than four times as
wany of Jas. Leffel’s Im
\rnwd Double Turbine

Vater Wheels in operation
than any other kind. N
sizes made, rangiog from
3y to 8 in. diam. under
heads from 1 to 330 ft. Suc-
comful for every purpose
Large new pamphlet, the
fnest ever published, con
talning over dne lostra
tions, sent free 1o parties
Interested (n waler power

JAS. LEFFEL & CO
Springticld, O., & ¥ Lib-

erty St. \r\l York Clty

\T}JL NAME STAMPS
b)) STeEL STaxr Wonks, 212

Post pald for 15
Chapel St., New

rer letter

l’h\ e, O

\ ANTED-—By a practical Steam Boller Maker,
to purchase lrr:r..' fnnld

! sultable locstion 1 rting one
| SiE \\l I’HIL} R, care l in Coml

JVHOW 1T I

As urule,

It pays best o ndvertise what one has to s
or wishes to purchase, 1o pape
.

™ having the ary et -
oulation among the s Of porsona likely e Interested
In the article. Par £ Manufacturt Establiah-
ments (o sell orlease, or who wish Estinsates thade for
Constructing Bridges, Dams, Iron Bulldings, Furnaces,
Heating Apparatus, Steam Eugines, Boflers, Wood and
Iron Working Machinery, Agricultural Implemoents, or
Contracts for Engineering Works of all kinds, will Aind
that (t pays to advertise In the SCIENTIFIC AMER]-
CAN

The value of the SCIENTIFI
vertbsing medium cannot be

es havin

AMERIC
over-estimated It gues
Into all the machine and workshops (n the e« . and
In taken at the principal Hbraries and reading rooms 1o
the United States and Enropeo

AN s an ad-

runtry

The SCIENTIFIOC AMERICAN and SCIENTIFIC
AMERICAN SUPPLEMEXNT a larger clroulation
than all other papers of thelr kind in the world cot-
bined : and at no poriod since the commencement of the
publication of these Kiy clreulation

have

papers has the wos
been as large as at the present time

The actoal tssue of the SCIENTIFIC AMERICAN
42,300 per week, and of the SCIENTIFIC AMENI-
CAN SUPPLEMENT, 13,000, making the combined
clroulation, G:2,300 cvery wook

I nnythiog s wanted In the meehanieal Hne,
for itin the SCIENTIFIC AMERICAN

Ltone hasa patont or muehinery to sell, advertise in
the SUTENTIFIC AMERICAN

Ifany one s exhitdting st the Coantennial, 1t
thom to adyertise where they may be found

advertise

will pay

For mies
paper

son the Arst column of the last page of this

The Suﬁi)lomont.

Noxt to the BCIENTIFIC AMERICAN, the SCIEN-
FIFIC AMERICAN SUPPLEMENT bhos the largest elr-
culation of any paper of 1ts class published. The SUIN
PLEMENT Is & distinet publication from the SCIR
TIFIC AMERICAN, and has o large olrculation othos
than the subsoribers of the regular edition
Torma for advertialog ar very low, as follows

Baek age,
Inaicle page

AMOng

Linted cover e, o Hne ) Baon
¢ o line | INSRMTION,

Discount for large space, snd to (uarterly advortise »,
Address the publishorms,

Munn & Co.,

X X0
Sead forQirenlar. A.C.GartanvesCo ,\l..m-.\ma N.Y

47 Park Row, New Yark,
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Thisls the Jowest-priced Planer and Matcher
in the market. Iuis also easter nra-n!c.l, and
runs with loss power, roquiring only from (tos
horse power 1o plane and mateh Hard or »oft
lumber. It can be ehanged from a planer and

tchor to a surfacer (o one minute the

ver muet be v 4 ar pudlication afice ar
early ar Priday mormng to appear (n next (e,

The Tanite Coi

STROUDSBURG, PA.
EMERY WHEELS & GRINDERS

fnluao on WESTERN HEAD QUARTERS
J

. heel srindl
G o A N i

LIN, 1%
f1e delivered free of frelght In any part
o West, on receipt of Hst price ll:d:‘!ﬂ(’f;

Portland and Keene's Cement

From best London Manufacturers. For sale by
w.'lA)IR! BRAND, &5 Beekman St., New York,
A Practical Tremise on Cemeont furnfahed for 3 centa.

SCHLENKER'S

Stationary-Die and Revolving-Die

Bolt Cutters.

THE BEST AND CHEAPEST MADE.

HOWARD IRON !IORKS,

uflalo, N. Y.
g~ Send for Catalogue. @22

JFOB SALE. BORING MILL TURK

.y in. l’.‘dld‘l)lralll. l\s::‘( oA %ol
. fand Shear, $30; 181n. t. Planer,
c:..hx#gr:. § ft. Flaner, $350; 85 in. 164 ft. Lathe,
$40, 3 hand -at SHEARMAN'S MACHINERY DEPOT,
29 Arch Street. Philadelphis, Pa. Y

SPECIALTIES IN HARDWARE.
We Bare unuwmaily complete facilliles for manufacturing
ptiy—Economically and Well,
almost snyihitg—however large or small—in any metal.
§¥" Correspondence with models soliclt

od
THE HULL & UELULEN CO.
Daxprey, Co

ATHE DOGS, EXPANDING MANDRELS, STEEL
J Clamps, &c. for Machinists. Manufsctured by C. W,
LeCOUNT, So. Norwalk.Ct. Send Zor reduced Price Liat.

!20&(@[’5' PATENT UNIVERSAL ECCEN-

TRIC MILLS—For grinding Booes, Ores, Sand, Old

jes, Fire Clsy, Guanos, Ofl Cake, Feed, Corn,
Corn and Cob, T oo, Sauff, Sagar, Salts, Boola,
.‘zm. Coffee, Cocoanut, Flaxseed, Asbestos, Mica,
etc., and whatever cannot be ground by other mills,
Aiso for Palntx, Printers’ Inks, Paste Hlacking, ete.
JOHN W. THOMSON, successor to JAMES AR~
DUS, corner aof White and Elm Sts., New York.

[ESTABLISHED 1846.]

Mumn & Co.’s Patent Offices.

The Oldest Agency for Soliciting Patents in the
United Sintes,

THIRTY YEARS' EXPERIENCE.

MORE PATENTS have heen seeured through this
apency, st home and abroad, than through aoy other in
the world.

They vmploy as thelr asslstants a corps of the most ex-
perienced men as examiners, specification writers, and
draftamen that can be found, many of whom have been
selected from the ranks of the Patent Office.

SIXTY THOUSAND ioventors have avafled them-
seives of Munn & Co.'s services In examining thelr in
ventions and procuring thelr patents.

MUNX & CO., in counection with the publieation of
the SCIENTIFIC AMERICAN, continue to examine In-
ventions, confer with Inventors, propare drawings, spe-
cifcations, and assignments, attend to fling applications
1a the Patent Office, paying the government foes, and
Watlch easch case stop by step while pending before the ex-
sminer. Tois Is done through thetr branch offce, corner
¥ and Tth streets, Wasblogton. They also prepare and
file caveats, procure dealgn patents, trademarks, and re-
lsanion, attend to rejected cases (prepared by the Inventor
Or other attarneys), procure copyrighta, sttend 1o inter-
ferences, give written opinions on matters of Infringe-
ment, furnish coples of patents, and, In fact, sttend to
every branch of patent husiness both In this and In for-
wlgn countries.

A special notlce (s made In the BCIENTIFIC AMERI-
CAN of sl Inventions patented through this agency , with
the name and residence of the patentos, Fatents are of-
ten sold, In part or whole, Lo persons sttrseted to the in-
vention by such notice,

Patents obtained tn Canads, England, France, Delgiom,
Germany, SGasmda, Prassis, Spatn, Portagal, the British
Colonies, and sll other countries where patonts are
ETantad, st prices greatly redoced from former rates
Bend for pamphiet pertalning spe cially to forelgn patents,
whieh states the cont, time granted . and the requirements

or each country.

Coples of Patents,

Persons desiring SEY patent lssnued from 18 to Xovem-
ber 3, 1IN, can be supplied with offeinl coples at res-
sonsbie cont, the price depending gpon the extont of
dArawings snd length of spectifications.

Any patent lsued since November 77, 187, at whieh
time the Patent Otfice commenced printing the Arawings
and spocifications, may be had by remliting to this of
fiee 1

A copy of the cluims of any patent tawued slnce 153 will
ba furaishod for §1.

When ordering coples, plesse to remit for the same as
ahove, and st namn of patentes, ttle of Inventlon,
and date of patent

A pamiphiot contalutng the laws and full directions for
oMalning United States A band
sowely bound Referey contalne 1&
A and many engray * Important ¢
petlenter and mechanic

patent ot free

e Book, gt
¥ and ta) every
S0 Is & weeful handbook of ref
erence for everybody. Price B ocnts, &

Addrees
MUNN & Co0,
Pobllshers MUIENTIFIC AMERIC AN,
37 Park Wow, X, Y.
Praxcw Urrios—~Corner F and 7th Mreeta, Wash-
agton, D.C

edgrs

alled free

right hand mateher head spindie rans tn bear-
Ings ¢ast on the frame, and (s ontslde of the
lu“‘ﬁdlh the planer will plane, And saves J
necesslly of remoy |n‘r the right hand gulde
sarface the full width of the planvr head
The adjustable or left hand maicher spindle
does not come above the planer bhod, conre
quently does not bave to be jowered whon the
matcher head is retoved for surfaclog. The
chip breaker s welghted, and gives a uniform
pressure elther with s light or heavy eut.  The
eutter-head boart ¢ patent self-olling
bearings. The lower ends of m herspindle

run In our patent self-ofling e, And urn
equal to the best In use The loose pulley m
back countershaft bas C. Pardy's patent self

ofling loose puliey cure, which will hold oli
for from one to two months, Every part of
the planercan be reached forsdjastment with

out getting into or under it,  The price of this
planer ts so Jow that 1t Is within the reach of
any one in want of & planer and matcher For
moall country towns, Of (0 use In sawmilis
where a moderate amount of planing {s re-
quirea, It Is equal, If not superfor, toa heavy
high priced tmachine.

Working Models
And Experimental Machinery, Motal or Wood, made to
urder by | J. F. WERNER, @2 Center St,, N, Y.

REYNOLDS & CO,,

1453 EAST ST., NEW HAVEN, T,
MAXUFACTURE

Lron and Steel Set Screws, Round, Square, and Hexagon
Mead ; Machine and Cap Screws; Plano, Knob, and Lock
erews; Machine, Bridge, and Roof Boits, Bolt Ends,
Blanks, Nuts, Washers, etc., of every description.

send for Price List.

Brayton Ready Motor.

It has no boller, is safe, economical, started by any
one 1o one minute, occuples small syace, and gives an
unsurpassed steady, rellable power. Address

Penna. Ready Motor Co.,

132 N. 3d St., Philadelphin, Pa.

The BEST MILLSTONE DRESSER-GRISCOM
& Co.. Manufacturers and Patentees, Pottaville, Pa

FO’R T ATERT ITWPROV

THE
MACHINERY,

We have sold 160 of these planers within the last % months, all of which are giving good satisfaction.
groove from 14 to 15 1o, wide, and sarface from X to #1n. thick, at prices varying from §25%0 to 32

FRANK & CO., Manufacturers of Wood-Working Machinery,

M facturd SPOKES, HANDLES, AND HUBS,
.ﬁ?::m:f?:.'ﬁfnfﬁos. cor.2d & Diamond Sts.. Phila.

PLMTONUL werTas

Machinists’ Tools.
New and IMpROYED PATTERNS,
Bond for new (llustrated catal

Lathes, Planers, Drills, &e.

NEW HAVEN MANUFACTURING CO.,
New Haven, Conn.

PORTLAND CEMENT

Remit 10 cents for Practical Treatise on Cements,
S. L. MERCHANT & Co., 76 South St. New York

Niagara
SteamPumpWorks

ESTARLIANED 1806,

CHARLES B. HARDICK.
No.23 Adnmnws Streer,
BROOKLYN, N, Y.

6 Frorsges,
FOR YOUR SHOP.

Send J¢. stamp for eatalogue to EMPIRE PORTABLE
FORGE CO,, Troy, N. Y. 2] =

HE CENTENNIAL INTERNATIONAL EX-

HIBITION OF 187.—The full History and Progress
of the Exhibition. maps of the grounds, engraviogs of
the bufldings, news aod accounts of all the most notable
objects, ar= given weekly In the SCIENTIFIC AMERI-
sz ﬂl‘l‘!‘l.ﬂ ENT. Terms, $5 for the year; single co-
plos 10 cta, To be bad st this ofice,and of all news agents.
All the back numbers, from the commencement ob Jan
aary 1, 1596, can be . Those who desire 1o possess a
complete and splendid Ilustrated Record of the Centen.
nia) Exposition, should have the SCIENTIFIC AMERI-
CAN SUPPLEMENT.

For Walks,

THE ONLY FORGE WITH

l OGERS' TANNATE Y

OF SODA DOILER
SCALE PRE NTIVE,
JOS. G. ROGENR & CO., Madison, Ind,
¥ Bend for book on Bollor Incrustation,

M., SELIG JUNIOR, & CO,
Importers of American Maelilnery, Tools, Aur‘nullnn\l
Implemeonts, Wholosale and Export Hardware and Ma-
chinery Merchants, Est'd 1866, s Queon Victoris 8t,,

2 LONDON, E. C,, EXGLAAMD,

thaped or Crude. farnished snd set for Bonng Noeks
Dressing Ml Bturrs, Emers Whools, Grindstones, Hard
ened Bteol, Calender Rollér, and for Sawing, Turning, or
Working Stone and other hard substances ; algo Giaziers'
Dismonds. J. DICKINSON. 66 Nassau 5t .\rw York

EHIGH UNIVERSITY.—TUITION FREE.- |

4 Civil, Mechan!cal and Mining Englneering i Chemis- |
try and _\I-'ullu.-.P'; A Classtcal Course; Fronoh and Ger
man; English Literatare; International and Constite.
tlonal Law ; Py rtmmg) and Cliristian Evidences, Addros
The HEV .JOHN M.LEAVITT,D, D, Pres., Nethiohom, 1

IRON
L> " BrAmS R GIRDERS

g "N :
l HEUNION TRON MILLS, Plteaburgh, Pa
Fhie nttention of Koglneers and Arolitoo enlled
1o our Improved Wrought-Iron Deams snd ‘”::‘hl‘:l :“r"ﬂ‘
entad), in which the ¢ ompound wolds hotwoon the -‘nm
and fanges, whloh have proyed so obsationable (o the old
mode af manufaeturing, nro entlre Iyavolded, Woarepre
sared to farnish il sizon At tarme ha favorablo as can bho
ined elsewhiero, For dosoriptive Hiho rapli, nddress
egto Brothors & Co, Unton Tron Mills, utabargh, s

| Of side screws and washers, and oan be re

z "2 Co

=2 1C Gan\ @

= E@SHNCORD A

> N

The Standard—Best Stook—Finest Finish-

MANUPACTURED ONLY BY

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

ROOTS’ PATENT PORTABLE FORGE.

ADAPTED TO

EVERY VARIETY

OF WORK.
FORCE BLAST BLOWER.

THE ONLY EFFECTIVE FORGE MADE.

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

EAGLE FOOT LATHES,
With Seroll and Clrafar Saw Attach-
menta, Siide Rest, Tools, &, ¢ nlso Small
Engine Lathos, Motal Hand Mlauers, &o.
Noutost designn, suporior fnfsh. Low
Prices. Our new Ustslogue dosoribos
these and every tool necossary for tho A«
atour or Artizgan, Send for (L,

WM, L, CHASE & CO,

o & 7 Liberty 8t. New York.

WHIPPLE'S
Patent Door Knob.

Awarded a Bronze Medal at the Amerioan Tostituto Falr
for 1554, The Judr\nu 1 'Wo conslder this method of
fastening DOOR KNOBS a groat fmproyement over any-
thing yot invented for the purpose, ss It obviates the nse
Inted 1o sult
auy thlckness of Doors.'' Send for Clroular,
TUHE PARKER & WHIFFILE COMPANY,
Wost Mertden, Conn., or ¥ Uhambers st N, Y.

SNYDER'S LITTLE GIANT STEAM ENGINE

The Best v Dne:HarsaPewen w

POWERENOIN

WARD B SNYDER
A Fulter

NE w yony

A VERPECT
NEWS |’Avl" l‘%l( FILE.

The Koch Patent File, for oressrving newspapers
magazines, and pan 1ets, bas boen recently lmpru\«l
and price redaced bacribors Lo the BOIRNTIFIO AN-
ENICAN and SO1eN AMERIOAN SUFFLENENY can he
.'M»;-Hr') fur the low price of §1 30 by malh, oF §1. 25 ot the
Wfce of this paper Heavy board sides; inscription
R IESNTIFIO AMERICASN.' 'n gihh Necossary for
eve y one who wishes (o preserve the paper

Alddrew
MUNN & CO,

Publishors SCIENTIFIC AMERICAX,

We bulld two sizes, 10 surisee
For further Information, sddress

onomist Planer <& NMatcher.

—dl !
- > T
- ‘; [! o P
;,
A\
\ o A
ﬂu‘-’ N ic

& and 34 In. wide, and tongue and

No. 176 Terrnce Streot, Dufiulo, N, Y.

| NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITH AR SPACE” IMPROVEMENT,
Saves 10 to 2 percent. CHALMEKS sPENCE CO,,
Foot E. #th St., N, Y.; 132 N. ¥nd St., St. Louls, Mo.

DAMPER BEST A¥D LEVER

REGULATORS GAGE COCKS.,
MURRILL & KEIZER, 44 Holliday St., Balt

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

V. B, FRANKLIN, V. Pres’t.  J. M. ALLEN, Pres’L
1. B. PIERCE, Sec'y.

NOYE'S

ingWorks

are the largest In the United State™ They make Burr
Millstones, Portable Mills, Smut Machives, Packers, Mill
Pleks, Water Wheels, Pulleys and Gearing, specially
adapted to flour mills. Send for ( aulo&ue.
J.T.NOYE & SON, Buffalo, X, Y.

OF THE

SCIENTIFIC AMERICAN,

FOR 1876,

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD,

THIRTY-FIRST YEAR.

VOLUME XXXIV.—NEW SERIES.

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

To the Mechanic and Manufacturer.

No person engaged in any of the mechanical pur-
sults should think of doing without the SCIEN-
TIFIO AMERICAN. Every number contains from
six to ten ongravings of new machines and (nym-
tions which cannot be found In any other publica-
tion.

The SCIENTIFIC AMERICAN {s dovoted to the
interests of Popular Sel y the Mochanle Arts,
Muanufactures, Inventions, Agriculture,Commeroe
and the Industrial pursuits genorslly; and (¢ is val-
unble and Instructive not only in the Workshop
and Manufactory, but also {n the Houschold, the
Library, and the Reading Room. Each volume
contains hundreds of Notes, Recelpts, and Suggos~
tions and Advioe, by Practioal Writers, for Work-
ing Men and Employers, in all the various arts.

TERMS OF SUBSCRIPTION = POSTAGE
PAID BY Us,

One copy Sclentific Amorican, onoyoar ..$3 20
One copy Sclentific American, six mounths. 1.6
One copy Sclentific Americun,throo months 1,0
One copy Scientific American and one copy
Solentifio American Supplomont, both
for one year, post-patd.........ccconnee T.00
The Sclentific American Supplement

A wookly paper, uniform In size with the SCies-
P10 AMERICAN, but o distinot publication. It
contains working dewings of enginoering works,
and elabornto treatises on overy branoh of Solonee
and Mochanies, by cminent writers, ut home und
nbroad, An {llustrated cover protoots the bhands
somoly printod shoets,  Prico, $6,00 por annum
Singlo coples 10 conta,

Remit by postal order, draft, or oxpross.

Address all lotters and mako all Post Offioo or-
dorsand drafts payablo to

MUNN & CO.

327 PARK ROW, NEW YORK.
“ho “Bcientific American ™ s printed with

CHAS. EARU JUHNDUN & CO.'S
Lowbard-sta., Pulladelplia. sng -‘»wlh‘ )’I‘.'.-‘lh:lf
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BAND RE-SAWING MACHINE,

As o ontural consequence of the practice of transporting
lumber (o planks or thick boards from the sawmill to the
manufactory, and thore converting it into forms and sizes
sulted to the wants of munufnoturers, which was formerly
donent the sawmill fwelf, s demand has been erented for im-
proved mothods of such conversion, which shonld combine
a maximum speed of execution with a minimum waste of
material

This work has hitherto been accomplished by circular
saws or reciprocating saws, The former, however, owing
to the necessary thicknoess of the blade, produced a waste of
material not compensated for by the amount of work per-
formed, while the latter method, although more economi-
cal in the waste of material, was found unprofitable on
account of its slow operation.

In the matter of re-splitting lumber, the band sawing ma-
chine seems best adapted to meet all the requirements; as its
great cutting speed, and the very thin gage of saws which
can be used, combine at once the saving of time or labor
with the saving of lumber.

The accompanying engravings (Figs. 1 and 2) illustrate a
machine of this kind recently perfected by J. A. Fay & Co.,
Cincinnati, Ohio, which combines in its design and con-
struction muany improvements and features which careful
study and experiment have convinced the inventors are ne-
cessary to its suecessful and economical operation.

The saw is carried upon two wheels five feet in diametor,
placed at o short distance from each other, the upper wheel
having a vertical adjustment, shown in Fig. 1, to allow for
the decrease in the length of saws caused by breakage and
rewelding, The wheels run in long bearings and have an
outside bearing to secure additional firmness. The tension
of the saw is produced by means of a weighted lever, shown
in Fig. 2, in connection with the adjusting screw of the up-
per wheel, ‘which compensates for any variation in the
length of the saw by expansion or contraction caused by
changes in temperature.

The patent roller guides, which support the back wmad
sides of the saw above and below the lumber, are made of
steel and gibbed to & supporting post. This post has a radial
adjustment by which the guides will direct the saw to the
center of the required cutting line. The guides can be quick-
ly detached for the removal of the saw, and the upper guide
Las o vertical movemuent by means of hand wheel and gears
to sccommodate different widths of lumber.

The saw may be made to run upon any part of the peri-

phery of the upper wheel by means of ndevice for tipping the

:

Fig. 1

J,

wheel out of true perpendicular, or by a radial movement of
the upright column, which throws the uppoer wheel out of o
true parallel line with the lower one; and the saw belog thus
muade to run on any desired part, there is no dunger of it
running off the wheel.

The feeding mechanism, consisting of four geared rollors
of large dinmeter, is driven by friction, so arrangod that, by
differont movements of the regulating lever in front of the
machine, the operator can instantly stop or start the feed or
graduate it from fast to slow. The guiding feed rolls are
wdjusted by hand wheel and screw, and the pressure feed
rolls are governed by a weighted lever acting on a ratchet
wheel by means of a pawl, and sufficient pressure may be ob-
tained to straighten any warped boards. The feed rolls can
be quickly adjusted to saw through the center or from the
side of & plank, as may be desired.

The driving belt is tightened by an idler, attached to a
lever swung to the lower wheel shaft, and moving concen-
trically with the driving pulley. The bearings are all pro-
vided with oiling devices, so that the wearing parts of the
machine can be kept constantly lubricated. The machine is
adapted for resawing lumber 30 inches wide and under, and
down to the thinnest materials that admit of re-sawing. Its
working capacity is stated at from 10,000 to 15,000 feet per
day, dependiog upon the kind and width of lumber. The
saw kerf is about i thick; the thickness of the blade is
number 19 gage, By this machine a large saving in lumber
is eflected : as, out of a 13 board, pluned on both sides, three
£ panels are obtained. The machine isso arranged as to be
at all times under perfect control of the operator.

Several of these machines are in use, giving entire satisfac-
tion. One of them may be seen in daily operation at J. A,
Fay & Co's. space in the Centennial Exhibition, section B.
8, columns 61, 62 and 63, Machinery Hall, where they have
on exhibition a large number of theirlabor-saving machines.
For further particulars, address the manufacturers, as
above.

e ——,tt———
A New Process for Making Hluminating Gas,

The Revue Industrielle describes a new illuminating gas
apparatus devised by MM. Kidd & Barff, which is composed
of an iron drum into which any kind of carbon is introduced
Carbonized peat gives excellent results; powdered anthracite,
coke and wood charcoal may also be employed. In the
interior of the cylinder is established a system of circular
tubes which are filled with water led from an elevated
reservoir, The coal is ignited, and the heat developes steam
in the tubes at a pressure corresponding to the hight of the

~

A, FAY & (0.8

[0S, CHEMISTRY, AND MANUFACTURES.

« 3,20 per Annum,
[POSTAGE PHREPALD,)
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reservolr. A small tabe conducts the steam below the fire
nnd ullows it to escape into the ash pit. The jet draws o alr,
and the mixture traveries the burning combustible from
below upward. A series of interesting reactions then oceur,
the watery vapor, air, and carbon sacting materinlly upon
onch other. The oxygen of the air and steam unites with
the carbon to form a certain proportion of carbonie oxide,
and a less quantity of carbonic acid. The hydrogen set at
liborty and the nitrogen are found in the mixture when it
escapes, The nitrogen alone is aunoying. The quantity of
carbonic acid may be greatly reduced by augmenting the
hight of the layer of combustible. Carbonic oxide and
hydrogen represent about 43 per cent of the mixture. A
specimen of the gas obtained from carbonized peat gives on
analysis : Carbonic oxide 285, hydrogen 145, nitrogen
53, carbonic acid 4. The gas contains no sulphur, either free
or combined ; and in order to use it for lluminating purposes
it Is only necessary to remove the carbonic acid, an operation
of no great difficulty. Itis calculated that 1 tun of coal by
this process will yield about 98,868 cubic feet of Hluminatiog
gas, or, inclading the nitrogen, about double this volume.
The operation is continuous, and there are no retorts to
charge and empty. As the coal is consumed, = lever device
throws in fresh supplies in closed boxes. The residucis s
small quantity of ashes, and all the carbon appears to be
mingled in the gas. The gas is remarkably pare, burns
without the least odor, and produces only carbonic acld and
water ; hence it has no deleterious action on paint or
gilding
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New Applications of Salicylic Acid.

It has been determined that the addition of from 00005 to
0001 part of salicylic acid to cistern water clarifies the
same in a remarkable manner, and that water, which ordin-
arily,'in the space of a month, would become foul and unfit
to drink, remains perfectly pure and limpid. This property
of the acid will doubtless be found of great value on board
vessels making long voyages, as it has been determined
that scurvy is often produced by the deterioration of water
through too long sojourn in casks and tanks. The combin.
ation of salicylic acid with calcareous salts has also been
noted by M. Berger to be so intimate that water, thus
charged and treated, may be evaporated even todryness with.
out any lime deposit being formed. The acid is therefore
one of the best (if not the best) preventives of steam boller
scale and Incrustation; but until some cheaper way of pro-
ducing it than now is practised is discovered, it can scarce-
ly come Into general use for this purpose.

Fig. 2.

BAND RE-SAWING MACHINE,
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LIFE WITHOUT LIGHT.

An Interesting discussion has recently taken place in the
French Academy of Sciences, on the question of the influ-
ence of solar radiation, and of the green matter in the forma-
tlon of the immediate principles of plant organisms,

M. Boussingault considers this influence to be indispensa-
ble, and that, if the solar radiation should disappear, life
wounld be impossible. M. Pasteur on the other hand thinks
that life might still continue in certain inferior plants and
oocasion the most complete organic growths, He cites as an
oxample the life of the mycoderma aeeti, which may take
plaoe in darkness on a liquid composed of alcohol, acetic
acid, and mineral phosphates, the Iatter including phosphate
of ammonia.

The mycoderma aceti to which M. Pasteur alludes is a re-
markably curious orgunism, which serves as a mediam be-
tween the oxygon of the air and a combustible body or fer-
mentable matter, to produce combustion or oxidation. Fer-
mentation of this kind has thus u special character, and dif-
fers from that set up by yeast or in other ways. The myco-
derma aceti appears as continuous membrane, either wrinkled
or smooth, upen the surface of liquids while the same are
undergoing acetic fermentation, and is generally formed
of very minute elongated cells whose diameter varies from
0°000059 to 0:000118 inch. These cells are united in chains or
in the form of curved rods. Multiplication seems to be ef-
fected by the transverse division of the fully developed cells,
which divisien is preceded by a median constriction. If we
allow this eryptogam todevelop itself on the surface of any
organic liquid containing phosphates and nitrogenous or-
ganic matter,until the whole surface of the liguid is covered:
then if we remove the liquid without disturbing the mem-
brane,and substitute an equal volume of water containing 10
per cent aleohol, the plant immediately sets up a reaction
between the alcohol and the oxygen of the air. After a cer-
tain time the action, impeded by the great acidity of the
liquid, becomes slower ; but we can restore it to activity by
substituting alcoholized water again. So that,as long asthe
mycoderma is supplied with suitable nutrition, it will go on

= | and burn the alcohol; but if on the contrary we deprive it of

nourishment, or in any wise diminish its vital activity,then
its oxidizing action will not go so far. and the alcohol may
change into acetic acid. This is thesubstance of one of M.
Pasteur’s most brilliant investigations, among the practical
results of which is 8 new commercial method for the acetifi-
eation of fermented liqguids. The process consists in sowing
the mycoderma aceti on the surface of liquor containing 2 per
cent of alcohol, 1 per cent of vinegar, and traces of alkaline
and earthy phosphates. When the surface is covered with
membraune, the alcohol begins to acidify. This action being
fully set up, some aleohol, wine, or beer mixed with aleohol
is added evory day to the liquid in small quantities; the
ncetification is then allowed to terminate, and the vinegar is
drawn off. The membrane is collected, washed, and em.
ployed for n new operation.

M. Boussingault's reply to the suggestion of the mycoderma
by M. Pasteur is that it is true that some parasites attain a
complete development in an artificial medium eontaining
nothing but definite and crystallized chemical compounds.
Still there is o great difference between this development
and that of chlerophyll in plants, T'helatter take all their
elements from the exterior world, carbon from the atmos-
phere, hydrogen and oxygen from water. The parasites,
even those mentioned by M. Pasteur, take carbon in sub-
stances which, although of definite chemical construction,
are derived from vegetable organisms, Alcohol and acetic
ncid have their origin in sugar, which cannot be formed save
under the influence of solar radiation, The existence there-
fore of parasites in an obscure place, where their cellules
form immediate principles, similar to those produced in

ey | bright daylight by plants of green protoplasm, is far from

being nn exception, ns has boen affirmed, but is rather a
confirmation of the necessary relution of light and vegetation.
Hence M. Boussingnult adberes to his opinion that, if the
sun's light were quenched, not only chlorophyll plants,
but also those deprived of chlorophyll, would disappear
from the earth,

M Pasteur's position appears,however, to be unassailable,
s might well be expected from his immense experience
nnd wide investigations touching #he subject under discus-
slon, He simply points to the fact that, by known methods
of synthesis, chemists starting with carbon and watery vapor
ean produce aleohol, acetic acid, and many other substances
capable of serving as carbonated aliment of inferior plants
deprived of light. Morcover it may be conceived that,under
the influenee of the snme, all the carhon existing at the sur-
face of the earth or in the Interlor might pass into complex
organic matters, and that ulteriorly it would return to the
atmospher: in the form of carbonic seid through the actions
of oxidation and fermentation. It would be only when this
termination was renched that all manifestation of life would
be impossible without the ald of solar light.

M. Pasteur's experimental determination that oxygen and
light are not essentinls of life, and his having cuused or-
gnnisms te exist in an atmosphere of carbonic acid and in
absolute darkness, are among the greatest trinmphs of
modern chemistry,

AR Pe e e
THE ORACLES OF ANCIENT GREECE,

As the classieal authors inform us, there weore in ancient
Gireece, in difforent localition, so ealled sibyls, s kind of for.
tune tellors, clalrvoyants, or spiritusl medinms, but of a social
standing much higher than that of their successors at the
present day, an they were not only recognized but maintained
by o wenlthy and influentinl priesthood, to whom the pre-

nents rewolvod from the faithful bellovers were s source of
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enormous revenue, In our present state of society, we can
scarcely form an idea of the power and influence of the
priests ns & separate class of society, monopolizing as they
did all the profits derived from the saperstitious, who wished
to stone for thelir sink, to obtain knowledge not only of se-
cret events, but also of the futore, and to get advice as to
their nction in cages of ditficulty, even to be cured of various
diseases ; and thus the priests monopolized, for many cen.
turies, the functions of many professions, even that of the
physicians, which Hippocrates at Inst succeeded in rescuing
from the power of the priesthood,

These sibyls, of which the two prominent ones were the
Cunuenn and the Delphian, resided in gorgeous temples
erected over caves, from which vapors arose which had an
exhilarating and anmsthetie influence, similar to that of
nitrous oxide or lanughing gas, on those inhaling them.
The nuthor of a well known book, entitled * Art Magie,"
who for some time lived at the locality where the Cummsan
sibyl once resided, states that it is one of the wildest, grand.-
est, and most awe-inspiring gorges of the mountains around
Lake Avernus, which itself is the inundated erater of an ex-
tinet but once mighty volcano; while the whole region
around, now fertilized by the waters of the lake, bears the
mnrks of the ravages of fire, presenting a most gloomy
appearance. The clefts in the savage rocks abound with
caverns, exhaling mephitic vapors and bituminous odors.
The scattered inhabitants of the surrounding district once
believed that the largest grotto was the entrance to the
lower world, and that the hammeoers of the Titans, working
in the mighty laboratories of the Plutonic realms, might
be heard reverberating through the sullen air. The dark
waters of Lake Avernus were supposed to communicate
directly with the silent flow of the river of death, the
Lethean stream, made dreadful by the apparitions of con-
demned spirits, who floated from the shores of the lake to
the realms of eternal night. In this grotto resided the
famous Cumman sibyl ; and from the exhalations, which were
more or less poisonous to birds and other small animals
which came near, the weird woman appears to have derived
that fierce ecstacy in which she wrote and raved about the
destiny of nations, the fate of armies, the downfall of king-
doms, and the decay of dynasties. Even monarchs and
statesmen often acted according to her pretended revelations,
as it was supposed that the purposes of the pagan gods were
made known to her as to & counsellor and a monthpiece.

She sometimes wrote her soothsayings upon palm leaves,
which she laid at the entranoe of the cave, suffering the
winds to scatter them and bear them whither the gods di-
rected. To the Cumwan sibyls is attributed the authorship
of the famous sibylline books, of which many strange sto-
ries are told, but of which very little is left that can be re-
garded as genuine. It is said that she foretold the eruption
of Vesuvius, in which Pliny perished and the cities of Her-
culaneum and Pompeii were destroyed. She declared of
herself : “ Why must I publish my song to everyone? And
when my spirit rests after the divine hymn, the gods com-
mand me to prophecy again, so that 1 am entirely on the
stretch, and my body is so distressed that 1 do not know
what I say ; but the gods command me to speak.” If we
substitute in the latter expression the word spirits for gods,
we have a declaration identical with those of the spirit me-
dinms of the present day,

The abode of the Delphian sibyl or Pythia was in strong
contrast with that of the Cumman oracle. It was situated
in the delightful region of Mount Parnassus, sparkling in
sunlight and fragrant with bloom. The superh temple of
Apollo was built over a similar chasm as that where the
Cumaan sibyl held her aédnces, so that it was secured from
the approach of the vulgar. On its former site certain clefts
in the rock are still visible, one of which forms a deep
eavern, into which travelers, by clinging to its rugged sides,
may «descend as far as they dare. They then experience
effects similar to those produced by nitrous oxide or lnugh-
ing gas ; and one writer, who has explored these caverns,
asserts that it is this gas that produces the effects spoken
of. 'This, however, is, according to geological principles,
highly improbable ; and we rather suppose it to be some
bituminous vapor, which (according to our present know-
ledge concerning petroloum and its derivatives, such as
naphtha, ether, rligolene, chymogene, atc.) has an effect,
exhilarating, hypnotie, and anmsthetic, similar to that of
nitrous oxide. All the descriptions agree that bituminous
odors are exhaled from these voleanic chasms. Plutarch
informs us that the most celobrated Pythia who served the
Delphian oracle in the templo of Apollo was a beautiful
young country girl from Libys, named Sibylla. From this
was the name sibyl derived, and it was afterwards given to
all clairvoyants of her day. Plutarch further says, concern-.
ing the first sibyl: * Brought up by her parents in the
country, she brought with her neither art nor experience,
nor any talent whatover, when she arrived at Delphi to be
the oraclo of the gods ;" and further, ho says: “ The verifica-
tion of her ankwors has filled the temple with gifts from all
parts of Grecce and foreign countries.” How very much
like the innocent young mediums of today, who are often
clalmed to give the most astonishing revelations from the
other world without ever having had the advantage
selontific education ! The sibyls of the ancients
over, the advantage of the support, sssistance, and
ings of n cluss of men highly interosted in their roputa
the priestheod of the period; and this class not only
sistod of the most educated individusls, but of
held from the vulgar. Sl
When we compare with this state of things

hiad the greatest opportunity of olndnh‘:infcmﬂml




one among the priesthood of the present day,
boing surprised at their success und the num-
Pes s our surprise I chiofly at the igno-
ulity of those who patronisze such things in
th century,

IO - CAMS,

are several devices in mechanies which are im.
Coven indigpensable, that are used under protest,
g ! class we haye irregular cams, at once the nost useful
“und the most abused things in the mechanical world.
. dsnot o loom deftly weaving its delicate designg

. \ ﬁkﬁ is not dependent on cnms,  Sewing, knitting, and

printing machines, n host of ponderous ax well as delicate
machinery, depend on cams to give one movement here, and
unother there ; yot after all a cam which is in perfect pro-
portion in all its parts Is ravely seen. It s no uncommon
thing to see n levor provided with an infinitesimal friction
roller which is Intended to turn on a pivot four fifths its
size, This little roller must fit & groove in u cam which
revolves at such speed as would drive it at the rate of
thousands of revolutions per minute, if it would revolve ;
but the oil is forgotten, it heats, sticks, cuts itself and the
cam ; and then comes lost motion, noise, and destruction to
the machine, Porhaps a larger wheel or voller is used, for
instance, on the periphery of a cam. This wheel is o mere
digk, with u hole bored through the center. It is placed on
a studon a lever, and assigned to a duty us heavy as that of
the shaft which carries the cam. Is it any wonder that it
soon wabbles, cuts the cam, and works unsteadily ¢

Of course the remedy for this is obvious. The rollers
should be made as large as possible, of good material and
well hardened. The roller bearings should be of the proper
proportion and well fitted, and provided with some means
of gontinuous lubrication,

The cam should be smooth, without the slightest seratch or
cut, and should be made as far as possible so that it will not
catch dust and dirt, If any part of o machine needs cleaning
often, it I8 a cam ; yet it is not un unfrequent thing to see n
mass of gum, lint, and grit stowed away in a cam,
cutting away its usofulness.
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BAROMETRIC OBSERVATIONS,

In a recent issue we briefly described a simple way of
keeping & barometric record, by the aid of which farmers
and others might soon learn to predict weather probabilities,
‘We believe that it is not generally realized how useful an
instrument the barometer is, even in unexperienced hands;
for certainly were farmers thoroughly informed as to the
meaning of its indications, we should hear much less of
gathered crops spoiled by untimely and unforescen rains.
The ordinary mercury barometer can if properly constructed
generally be relied upon to indicate approaching weather at
least twelyve hours ahead; and this because the transmission
of pressures to a mass of air is very easy,so that the barome-
ter is sensible to variations therein even over long distances.
For good work the simple mercury or the aneroid barometer
should be obtained. Little confidence can be placed in those
which have a dial and an index which points to words de-
scriptive of the state of the weather. The necessary me-
chanism causes sufficient friction to prevent slight changes
of pressure affecting it, and moreover the words * fair,”
““ yariable,” rain,” etc., convey a wrong impression of the
instrument; for the barometer does not indicate by the ab-
solute hight of the mercury, but, by its rising or failing, the
kind of weather we are to expect, and this change is not
shown on the index. A diminution of barometric pressare
is almost always the consequence of the approach of the cen-
ter of one or sometimes of several rotary storms, which move
and travel ata certain distance from the point of observation.
These movements are followed by changes of winds which
carry rain. A falling barometer is therefore always indica-
tive of chunges in weather; but contrary toa general opinion,
rain does not fall at the moment when the barometric
column attaing its lowest point, It is only & certain time
after the minimum that this phenomenon is ordinarily pro-
nounced; and by repeated observations, based on this fact, M.
Gobin of Lyons, France, has been enabled to prepare a series
of concise burometric lnws, which he hins recently publighed
und of which we give the substance below,

If the barometer, after having been high, descends, o
chunge of wind will probably occur twelve hours afterwards,
This change will be without rain or with very little rain,
When the barometer stops in its fulling without descending
lower before rising again, rain will come twelve hours aftor
the stoppage, If the mercury remaing low, the rain will
persist, und fine weather will not come again until ten or
twelve hours after the column commences regulurly to rise.
Sometimes this interval extonds to sixteen or eighteen hours,
but this is rare,

If, while low, the meroury oselllutes slightly up snd down,
bud weathor will persist, with, howaever, occasional clearing,
These alternntions of rain and shine will be more pronounced
us the osclllations are grenter, and will follow the moyements
of the barometrie column nt shorter Intervals than those
noted in the law above given.

Finally, if, s often happens, the mercury, after reaching
its lowest point, immediately sscends in & continuous and
regular manner, rain will como inside of twelve hours after
the morcury touches the minimum; but It will last but =
short time, and will soon give place to fine weather

- e e :

A GOOD coating for outside brickwork is made by mixing
cloan river sand 20 parts, litharge 2 parts, quicklime 1 part,
and linseed oll sufliciont 1o form o thin paste 1t is also use
ful &8 & coment for broken stone, drying exceeding hardly.

Scientific Qmerican,

THE CENTENNIAL EXPOSITION,

The formal programme of the grand ceremonies, to take
place in Philadelphinon July 4, has been muade public,  Af-
ter the military parade has concluded, the liternry exercises
will be held on o Jarge platform in rear of Independence
Hall, They will include the reading of the Decluration of
Independence from the original document, by Mr, Richard
Henry Lee, of Virginia, grandson of the mover of the Declar-
ation in the Continental Congress, the ginging of o hymn of
welcome by Dr, O, W, Holmes, a national ode by Mr. Bay-
ard Taylor,and a Brazilinn hymn of greeting,componed at the
request of Dom Pedro, An oration by Hon. W. M, FEvarts,
which s next in order, will be followed by the Hallelujah
chorus and Old Hundred, chanted by the chorus and audi-
once, 'The proceedings are as simple as those at the Centen.
ninl Exhibition opening, and will doubtless be fully as im-
pressive.

Dom Pedro is justifying his reputation as a most indefn-
tigable sight.seer. He is “doing” the Exposition in u way
that leayes no doubt but that he makes himself familiar
with the appearance and usedof every object to which his
nttention I8 attracted. _

The steady growth thus far in asttendance is the best evi-
dence of inoreasing interest in the fair. During the first
week, omitting the opening day, the average of paying visi-
tors wns 12,210; at the present time the daily average is
over 80,000,

The first of what it is hoped may be a series of industrial
excursions recently visited the Exposition. The excursion-
ists numbered 8,631, and were the employees of the Singer
Sewing Machine Company. A number of students from the
Massachusetts Institute of Technology have Leen encamped
on the Pennsylvania University grounds for some time past,
and, with their instructors, are making « careful study of the
mechanical part of the show. The display of

RUSSIA

in Machinery Hall is gradually approaching completion. A
large partition has been erected, covered with cloth, on
which are shown rolls of iron and copper; and a circular
stand has been built for the exhibition of different iron and
other ores and metals. Around the base of the stand andon
the lower shelves are disposed samples of iron and copper.
A heavy slab of the latter metal, surmounted by & beautiful
mass of malachite, covers the upper portion. There are two
other stands in the form of obelisks, against which are ar-
ranged in tasteful manner alarge number of forms of sheet,
bar, and angle iron, boiler iron, and tram and chain work.
Numerous stont iron bars are tied into knots without show-
ing the slightest flaw; and specimens of angle iron andlong
rails are exhibited, twisted into sharp spirals. In the north-
ern half of the section is a fine collection of models of ships,
dockyards, and workshops. There is one large model of a
shipyard and marine railway, showing the manner in which
the largest ships are built and launched. A model of a dry
dock is fitted with every timber and requisite piece of ma-
chinery, all made on an exactly reduced scale. A fine exhibit
is made of heavy work in iron and steel, chains with huge
links three or four inches in thickness, steel tires for loco-
motives, and heavy arched beams of angle iron.

THE SUGAR APPARATUS,

next to the Corliss engine, may be considered as the most
prominent exhibit in the Machinery Hall. The gigantic
vacuum pan is elevated on great iron columns, three stories
high. Inside are four copper serpentines, and into these
steam is led. The circulating pump and the centrifugal
machines are placed on the first floor. On the second fioor
is & large receiver which receives the contents of the pan
after concentration, in the shape of a dense mass of semi-
fluid material, a magma. This goes into the centrifugal
machines, which separate the sugar from the molasses.
The great vacuum pan is exhibited by Messrs. Colwell and
Brother, of New York;itis 8 feot in dinmeter, and, in a single
operation of three hours in duration, can produce fifteen
hogsheads of sugar,

THE CARRIAGES

are grouped in an nnpretending stracture of corrugated
iron, immediately in rear of the Main Building, There are
480 American and 20 forelgn oxhibitors, und the display
seems to be one of the most attractive to the general public
n the entire fair.  Many of the vehicles embody novel appli-
ances, others are remarkable for bonuty of finish, Messrs,
Brewster & Co., of Broome stroet, this city, besidoy n superh
displuy of carringes of wll Kinds, oxhibit two bugglos for
one and two persons  which welgh rospectively but 182 and
214 1bs.  These have anew side bar attachmont, which se-
cures easo of travel, A new feature in one of the sleighs is
n small wire sieve on the dash to keop out deift snow. An.
other novelty is the vxtenslon of the ranners nbove the dash
for w hightof fiveund n half foot,
with red horse plumes,

These wre surmounted
The genoral effect Iy striking and
hundsome, Mesars, Studebaker Brothers,of South Boud, Ind.,
exhibit o wagon forcountry ronds, with the body und run.
ning gear left unstained, in order to show the \\‘nriuuumhip,
which is excellent.  The body is of sugar maple, the axle of
hickory, and the hubs of birch, The same firm also dis
play a new wheel, the spokes of which have sloping shoul-
ders, in order to fit them for resisting groater strain. Two
Philadelphis firms make a joiut exhibit of carringe and har-
ness. The formoeris plain and handsome. The visitor is at-
tracted to this display by the ingenious Idea of attuching to
the vehicle four horses, saporbly carved in wood aud woaring
an elegant gold-mounted harness.  The animals are painted
gray, nnd so cleverly have both artist and seulptor done

their work that at a short distance the figures have been
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frequently mistnken forlifs, Of the large American coaches
and earringes, it is hardly necessary to partioularize any on
the ground of relative superiority. Their characteristic is
Hgghtnoss and elogance of form, combined with the evidences
of the highest skill on the part of painters and varnishers.

THE FOREIGN VEOICLES

wre oxhibited chiefly by English, Canadian, Russian, Aus-
tralinn, and Itallan mukers, Some of the English carringes,
notably the drags, are objects of much curiosity to country
visitors, One vehicle of this last-mentioned description is
built expressly for pienic parties. It 18 wo put together that
the various portions of the carriage and fittings form (ables,
and the roof is fitted with an ingeniously arranged sun
ghade, A novel phaeton is one which hag recently been in-
troduced into England, and which looks like a Russian
droshky. It is hung very low on high wheels, A very ele-
gunt brougham, built by a London firm, hus an edging of
vuleanite on the cloth of the window sashes, which prevents
wear, ' and under springs are used in all the English
carringes, and the tires of wheels and forgings are of Whit-
worth metal, The Italian makers are represented by two
cabs, resembling the English hansom, except that the pas-
senger gotd in from behind instend of in front, Thedriver's
geat is in rear and above the door.

A curious feature of the Russian exhibit is a light trotting
wagon. The running gear is hung on four small wheels,
and above it rests the driver’s seat, a long board covered
with blue plush. A greater contrast than that afforded by
this wagon, as compared with the trotting sulky in use in
this country, can hardly be imagined.

Canada exhibits some fine sleighs, among which is one ca-
pable of accommodating six people. The seats are placed
in tiers, the front one being the highest and the others
gradually descending. The body is hung on a double set of
runners, in order to facililate turning the vehicle. There
are also some fine cutters, beside coaches, buggies, ete,

The French exhibit, for some inexplicable reason, is loca-
ted in the Main Building. It includes a drag of admirable
build, besides a large number of smaller carriages, all re.
markable for elegunce of design. The

CARRIAGE METAL WORK

exhibited embraces specimens of axles, bolts, screws, whip
sockets, springs, mountings in gold, silver, and nickel,
bows, curtain attachments, etc., all arranged in handsome
cases. There is one German exhibit in this seetion, prinei-
pally of axles and springs. Children's carriages are also
displayed in profusion, and some are of exquisite design.
There is also a large collection of bicycles, among which is

A DOG VELOCIPEDE

This is a curious affair, having three wheels, two large ones,
between which the rider's seat is located, and ope small
guiding wheel in advance. Inside the fellies of the large
wheels are broad bands of perforated metal, and the spokes
are so disposed as to lie on each side of these bands, like the
bars of a cage It is stated that the dogs are placed between
the spokes cnd on the bands; then, by their attempts to run
ahead, something like those of the squirrel in its revolving
cage, the wheels are rotated and the vehicle impelled. This
is the description given, but we are inclined to doubt the
practicability of the arrangement.

THE RAILWAY CARS

are all American. The Harlan and Hollingsworth Company,
of Wilmington, Del., exhibit one broad and one narrow gage
carringe. The broad gage car is superbly decorated with
mirrors and gilding, and its interior woodwork is a marvel
of artistic workmanship. The narrow gage car is of plainer
construction. The. Jackson & Sharpe Company display a
parlor car built for the state use of the Emperor of Brasil.
It is constructed in sections, so that it may be taken apart
and stored in the hold of a vessel. Ju the front portion is a
boudoir fitted up with drab moroceo seats, relieved by heavy
magenta-colored fringes. The carpet is a delicate drab cov-
ered with a tasteful flower pattorn, and the curtains are
green and gold.  The furniture consists of elegant cabinets,
one for books, another to servens a sidebonrd, Light is ob-
tained from smull stained glass windows at the top.  Adjoin-
ing the boudoir are u reading room, furnished in blue, and a
writing room in crimson,  Next to these is the sitting room,
plainly fitted with cane-seated walnut chairs, but having su-
perbly inlaid woodwork

The Pullman Car Company exhibits one of its magniticent
hotel cars, containing all the improvements in the shape of
kitchens, china and lnen ologets, vefrigerators, ote,  The
rofrigerator, we notico, I8 a square box hung under the car.
Aunother new foature is o large tlange on the wheols, whick,
should the vehicle run off the teack, will cateh on the
rail and prevent its going further

THE STREET RAILWAY CARS

are finished with docorntions of the most eluborate descrip-
tion,  Onoe built by o Boston firm has & new running gear,
sald to reduce friction greatly, & patent sttachment for put-
ting on a new brake shoo, and & nevel arrangement for low-
ering and raising the pole to suit the varying size of horses.
A noticeable feature of a car built by Jones & Co,, of Troy,
N. Y., is tho exterior coloring, which is in Imitation of one
of the Highland plaids, laid on in a broad band around the
body,  This is done ln defercnce to the fact of the car be
ing intended for use in the Highland distriet of Boston.
Messrs., Stephenson & Co, also display some streot CArs, em.
bodying many of their recently patonted Improvements.

The remaining contents of the carringe bullding we shall
describe In our next issue, in which & full account of the

Fourth of July ceremonies will also sppear,
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the most astonishing manner. Another device is so con-

structed that, when the penny i dropped in the slit of the
oy Norses bnmuouu:

miniature rce track ; still anothor is the fignreo
:W%ho cliair. The coin Is
it
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placed ‘hand, wheroupon ho promptly inserta
Iilht:ﬁﬁhhbbut’::h the position of &
pocket. About tho most Ingenious invention
of the kind we have yet seen is that herewith il-
justrated. It was patentod by Mr. C. L. Johnson,
of Windsor, Vi. The penny is placed on the trey
beld by the miniature cashler nutside of the house,
and the welght is just suflicient to press down the
platform on which the figure stands. The arm, in
, strikes the pln of a !oeklng‘:;v:m be-
poath a spindle which, opers ¥ con.
m‘mm causes the cashier to be carried
round in & eirele aguinst the door on the Jeft, which
opeas before him so that he can enter the bank, and
then closes bebind him. He carries his receiver
the slot of & chute, a lip on which removes
the coln o that it drops down the chute and into the
vault below. Thea the cashier moves round against
the other door, which opens outward and closes as
be passes, and coming again to the front of the bank
Le 1s again beld by the locking device, waiting for
the next contribution

£
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The Falr of the American Institute.

The 45th annual exhibition of the American Institute will
open on the Gth of September next, at the Institute build-
Ing, corner of 83d street and Third avenue, in this city. The

ent announce unusual preparations to accommo-
date eshibitors, and also the fact that a new gold medal will
be awarded for articles of groat merit and novelty. It is
thought that the influx of people to the Centennial will ren-
der local fairs in its vicinity exceptionally valuable for ad-
vertising purposes to exhibitors. Application for space, etc.,
is to be made to the General Superintendent, American In-
stitute, New York city.

-

TRIMMING AND PUNCHING ROOFING SLATES.

Mr. E. R. Davis, of Detroit, Mich., has patented (Dec, 21,
1875), a new machine with which a roofing slate may be
trimmed aud the nail holes punched at a single operation.

In the engraving herewith given, A is the main frame, to
which the catting frame, B, is hinged. CC’ are two bear-

ers, adjustably secured, so that they can be adjusted to or
from each other, according to the width of the
slates to be trimmed. The bearer, C!, has one
side turned up, as at C?, forming a guide
flange for one side of the slate, which is laid
againgt it. A guide is adjustably secured to the
front girt between the bearers. The outer edges
of the beveled ends of the bearers are flanged
upwardly, and sharpened to form cutting edges,
b. The catting frame is composed of two paral-
lel iron bars set up edgewise, bent to form three
gides of a frame, with spacer blocks between
the bars, which are tied by bolts through the
suid spacer blocks, The cutters, EE, are adjus-
tably secured under the frame disgonally across
its corners, 8o us to bring their cutting edges
just outside the cutting edges of the bearers be-
low. F isa handle scross the front edge of the
cutting frame, which can thereby be lifted up
or thrown forcibly down, the impact upon the
front girt of the main frame being eased by rub-
ber buffers.

To trim a slate the latter is laid on the bear-
ers, one edge bearing against the guide, C*, and
the front end against the guide, D. The cutting
frameis then thrown down, when its knives will
shearoff the corners of the slate in line with the
cutting edges, b, of said bearers. To punch the
nail holes in the slate at the same operation
each bearer is provided withan anvil,G, longitu-
dinally adjustable in a slot therein, each anvil
having an oval hole through it. Across the top
of the catting frame & cross beam, H, is jacked,
sald beam being constructed like the cutting
{rame of two parallel iron bars set up edgewise, ;
snd may be moved forward or back by loosen- DAVIS
ing its jack bolts. I are nall hole punches, each having a
screw shank which Is insertod up through the slots of the
cross beam, where it recolves a wing nut, 1/, which secures
it lo position to have the point enter the anvil hole, fimst
passing through the slate. A spring, J, spirally coiled about
the puach, forces off the slate when the punch is raised.

e A

Export of Cotton Fabrics and Broadstufls,

The exports of domestic cottons from New York to foreign
ports in one week, recently, were over 1,000 packages, which
bring the total, from the 1st of January, up to 31,500 pack-
ages. The shipments of grain are enormous. Last week's
exports were of wheat, 13,023,800 bushels, corn, 400,640
bushels, besides a fair quantity of peas, rye, and oats. The
prospect of war in Europe hus stimulated the grain trade.

Srcientific mcritnn.
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Separating Parafiin from Hydrocarbon Olls. lution in one ounce of water., The reason of the much

Mr. Joseph B. Meriam, Cleveland, O., says : ** Heretofore | greater activity of a hot saturated solution in development
paraflin has usually been removed from hydrocarbon oils by | will be atonce apparent.

putting the material Into sacks or folds of canvas, or folds | Pyrogallic acid, or pyrogallol, occurs in white, brilliant

of hair cloth, ete., and then subjecting to pressure at a low | crystalline plates, massed together in light, cottony masses,

. | temperature. The difficulty, however, in those processes

which, by exposure to the air and light., gradually darken

was that, the heavier the pressure that was applied, the more | and, in some measure, lose their photographic activity. Col
open would the pores of the bags or sacks become, and the | orless samples should, therefore, be selected. It may gener
more readily would the paraflin pass through them, render
ing It almost impracticable to make a thorough separation.

A NOVEL MONEY BOX.

‘1 have discovered that the scales of paraffin that are
thus left, after thus extracting the oil by pressure at a low
temperature, are separate and distinct, and, except under the
application of heat, cannot be, by ordinary pressure, reduced
to an impervious mass ; and I make use of this property as
follows, for the purpose of separating the paraffin from oils.

“1 first take suitable receptacles, preferably of metal,
protected by a non.conductor of heat, which receptacles
have perforated bottoms. I then place over the bottom on
the inside a wire gauze, screen, or cloth to prevent the
scales of paraffin from falling through. I then fill in upon
the said screen a quantity of paraffin scales that have been
separated from hydrocarbon oil by pressure under s low
temperature, as above described. The hydrocarbon oil to be
treated is then prepared as follows: It is first reduced to a
low temperature, sufficiently to chill it, and leave it in the
condition termed granulated. This oil, in its chilled,
granulated condition, is then put into the vat upon the
paraffin scales, and then subjected to a pressure under a low
temperature, in any convenlent way, as, for instance, by a
plunger This pressure drives the oil through the mass of

MACHINE FOR TRIMMING AND PUNCHING SLATES.

paraffin scales, which filters from it the paraffin that may be
contained therein. The greater pressure applied, the more
closely will the paraffin scales be pressed together, and the
more perfectly will it filter the paraflin from the oil that is
being operated upon. In this way I am enabled to make an
almost perfect separation of the paraffin from the oil, thus
leaving the oil in & practically pure condition.”

PHOTO-CHEMICALS,
BY EDWARD DUNMORE.

Gallic acid, obtained from nut galls, consists of small,
feathery crystals, noarly white, but which, however, vary
in color, some samples being decidedly brown.  Preference
should be given to the more colorless sample for photo-
graphic purposes. It is freely soluble in hot water, but in

ally be relied on for purity. The writer was once acclden-

! tally supplied with benzoic acid in lieu of pyrogallic, which

it somewhat resembles in appearance; but the sub.
stituted acid will be readily detected by its aromat-
ie odor.

Nitric acid should be colorless, and the upper
part of the bottle containing it free from red vapor,
Its wpecific gravity is about half again as heavy as
water, It is very corrosive, staining the skin yel-
low, and must be very carefully handled, as its cor-
rosiveaction will give rise to very troublesome sores.
The fact of its producing a yellow stain on many
organic substances—a quill, for example—may serve
to distinguish this acid from most others.

Sulphuric acid is a colorless, heavy liguid, having
great attraction for water, and should be stored in
well stoppered bottles. If kept in corked vesselsit
will soon become dark in color from portions of the
cork becoming decomposed and falling into it. Any
organic matter will cause rapid darkening, and
there is most violent reaction when it is mixed with
turpentine and other hydrocarbons. [Its chief use
in photography is in the preparation of pyroxylio,
and as a detergent for removing organic and alka-
line deposits from glass vessels.

Hydrochloric acid, when pure, is colorless, giving
off white fumes on exposure to the air. It may: be
readily distinguished from other acids by the dense white
vapor which forms on its fumes mixing with those of ammo-
nia. The commercial acid is of & yellow color and contsins
many impurities, but is sufficiently good for the purpose of
precipitating solutions of nitrate of silver. Diluted with
water, it readily removes stains of the alkaline developer
from the hands and ink stains from wood or other materials.

Aqua regia, or nitro-hydrochloric acid, is s mixture of one
part of nitric with three or four parts of hydrochloric acid,
and is used for dissolving gold in the preparation of the
chloride of that metal.

Bicarbonate of soda, often purchased as carbonate of so-
ds, is & white powder and useful for many purposes, culi-
nary and scientific. The quality varies considerably; that
known as ‘* Howard's” is considered as the best preparation,
being more soluble than the common variety. It is often
called carbonate of soda, an appellation only correct when
applied to the preparation known as washing soda, or thisin
its purified forms.

Morphia acetate is an alkaloid obtained from oplum, and

may be purchased as a dirty white crystalline powder,which
inflames like resin. It is a dangerous parcotic,
but useful in the preparation of dry plates with
very limited keeping powers.

Alcohol, or spirit of wine, is & colorless, vola
tile liquid of a strength of 56° to 60° over proof,
suitable for addition to the above developer, var-
nisher, etc. A more highly rectified quality
termed absolute slcohol, is used in the prepara-
tion of collodion, or for diluting the same. The
only difference or probable impurity in proof
spirit, rectified spirit, or absolute alcohol, is the
percentage of water contsined in it. A rough
method (if the hydrometer be not at hand) of es
timating the strength is by watching the rapidity
of its evaporation. On a slip of note paper being
dipped into it and suffered to dry spontaneously,
if the spirit be tolerably free from adulteration,
evaporation will take place rapidly ; but if much
diluted, it will be some time before this takes
place.

Rectified ether is an extremely volatile, color-
less fluid, boiling at & low temperature, and not
miscible with water unless mixed with spirit of
wine. Spirit of ether is occasionally supplied in
lieu of the rectified ether, and consists of a solu-
tion of ether in spirit of wine. The mixture may
be readily detected by adding a few drops of spi-
rit of turpentine, which will cause no turbidity if
the ether be pare, but will doso if it contain
spirit of wine.

Methylated spirit: Thisshould be nothing more
than spirit of wine with an admixture of wood
naphtha; but it is often impure from the pres-
ence of resinous and other matters, Methylated
finish is sometimes sold for it, a preparation ut-
terly unsuitable for photographic use, containing, as it does,
a large percentage of resinous matters. Good methylated
spirit should, if burned in & spirit lamp, form no incrusta-
tion whatever round the wick tube, and should not be more
than slightly opalescent if mixed with water.

Ammonia: The sesquicarbonate of ammonia, or volatile
salt, occurs in semi-transparent lumps of various sizes. Ao
cess of air will cause them to be converted into another car
bonate, of an opaque white, powdery character, and of less
active chemical qualities. Lumps free from this powdery
surface should be selected, and the vessels in which It Is
kept made airtight. It is a good precaution never to reduce

it to powder until just before use, as in & state of fine diviss
ion it iy more liable to become inert.—British Journal of A

cold about four and a hulf grains will form = saturated so-

Photography . ?(‘!‘
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WA MPROVED WAGON BRAKE.
~Tho annexed ongravings ropresent a new wagon brake pa-
rentod through the Sstentific Amoriean Patent Agency, April
25, 1876, by Mr.J. W. O'Daniel, of Clovordalo. Ind. The
novel foatures aro found in the mechanism, and principally
in tho devices which nllow the lavers for working the brakes
to remain undisturbed by the
oscillations of the same, 0%

Sceientific dmerican,

to goods in transportation, and that pleasure and safety in
travel will be inorensod. Less labor will also be required
A slde view s given in

in keoping the road bed level.
Fig, 2.

Patonted through the Sclentific Amorican Patent Ageney,
February 20, 1876.  For further particulars relative to the

Fig 1.

whown in Figs 1 and 2,

The joint by which the front
and hind gears are coupled, so
that both may oscillate in turn
ing around ourves, consists in n
fubnlar nut swiveled to the rear
bar, B, of the front gear, and a
rod, ¢, attached to the rear
hounds, sliding freoly in said
nut. The rod is extended both
before and behind the nut, so
that it may move therein as the
distance between the centers of
the reach varies, The brake
bar, H, is earried on the hounds

£

from one side on to the tinfoil, driving off the excess of
mercury. The glass is proased down against the tinfoil with
heavy weights for 12 hours, when the latter becomes sufll-
ciently adherent to the glass. The plate is gradually raised
to n vertical position, to allow the excess of mercury o flow
off. This Instoporation, which may be compared to a drying,
lnsts 8 or 10 days. The neces-
sary quantity of mercnry weighs
about the same as that of the tin,
that is, 700 to 800 grammes per
square meter, or 1,004 to 1,148
graing per square foot,

The disadvantage of this pro
cess is that the workmen are ex-
posed to the injurious action of
mercurial vapors. Attempts have
therefore been made to cover mir-

#0 08 to osolllate with them and

the whools, It is arranged to
move forward and backward
suitably for engaging and re-
leasing tho wheels, and is con-
nectod by a bar with the lever,
K. Said bar connects with the
pivot, E, by aslot, so that it can
slide to pull and push the brake,

and with the lever, K, by a
ourved slot and pin, so that it
oan swing with the wheel, The
lever is pivoted to an arm, O,
fitted on the reach, and, as al-
ready staied, remains at all
times in the same relation to
the box.

——— > e

Bergon Hill Minerals,

The new tunnel of the Dela.
ware and Lackawanna railway,
through the trap rock forma'ion
of Bergen Hill, opposite New
York city, i8 now nearly com.
pleted. Mr. Edward H. Fleteher,
124 West 5ith street, this city, obtained a quantity of spe.
cimens of zeolites and -calcites, taken from pockets in the
tunnel, at depths of 50 to 150 feet from the surface. They
comprige apophyllite, prehnite, laumontite, natrolite, pec-
tolite, stellite, stilbite, analeime, datholite, and fine varieties
of calcites. Intergrouped with some of these, are also cha-
bozite, heulandite, gmelinite, levyne, copper pyrites, iron
pyrites, galena, and blende.

&8
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IMPROVED RAILWAY RAIL.

The invention herewith illustrated is an improved conti-

nuous rail for railways. by which it is _
claimed that the battering and breaking of
the ends of the rail at the jointsisavoided,
and less wear and injury to the rolling
stock produced. In the sectional view, Fig.
1, A represents two rail sections of sym-
metrical shape, with base flange and head,
each rail resembling the section of a com-
mon rail split into halves along the longi-
tudinal axis. The rail sections, A, are
joined longitudinally and provided with in-
terior recesses for a longitudiual wooden
core, B. By laying the sections so as to
break joints, battering at the end is avoid-
ed and the rails are rendered more durable,
The heads of the rail sections are provided
with & tongue and groove, which affords
mutual sapport to the adjacent parts, and
also prevent the inside corners of the rail
heads from breaking. The compound rail
thus constructed is claimed to be stiffer and
stronger, and smoother throughout, while
the wooden center rail or core imparts a
certain degree of elasticity to the same.
The interior, wooden rail is covered on all
sides and protected against the weather, so
that it may last a long time, and may be re-
placed when required. While twice as
many fish plates will be used, they will only
need to be half as long and half as thick
ns usual, thus effecting a saving of one half
the material. The same number of bolts

=

O'DANIEL'S IMPROVED WAGON BRAKE.

manufacture and sale of this rail under a royalty, address
the inventor, 8. Sutton, Lisbon, Linn county, Iowa.
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An Improvement in the Manufacture of Silver
Mirrors.

At a recent meeting of the Paris Société d’Encouragement
des Sciences, M. Débray described a new method designed to
remove the previously existing difficulties in the way of
preparing silver mirrors. From this address we extract the
following :

Up to the year 1840, gluss mirrors were made exclusively

1

rors with silver. In 1840 an En-
glishman named Drayton em-
ployed an ammoniacal solution
of nitrate of silver, which he re-
duced upon the glass with an
ensily oxidizable essential oil, ag
essence of cloves, The process
was modified by different chem-
ists, but was first actually intro-
duced into practice by Petitjean,
who employed tartaric acid as ro-
ducing agent; and in 1850 he star-
ted a silver mirror factory at St.
Marie d’Oignies, in Belgium. Lio-
big's process with milk sugar is
not mentioned by Débray. It was
first introdaced into Crmmer's
mirror factory at Doos, near Nii-
remberg, in 1859. In the Petit-
jean process, the plate of glassis
laid on a horizontal cast iron ta-
ble with double floor, and heated
to about 4(° C. (104° Fah.) After
being cleaned perfectly, it is
flowed first with a solution of
nitrate of silver, and then with
tartaric acid. In sbout 20 mi-
nutes the silver begins to be de-
posited on the glass:and in about
1} hours, the time varying with
the strength of the solution, the
silvering is complete. The liquid is then allowed to run off,
the mirror is washed with distilled water and dried, and
finally the silver filmis pretected with a coat of varnish.

From 5% to 7} grains of silver suffice for a square foot, and
14 cents worth of silver i enough for a surface that wonld
require 1,000 grains of tin and as much mercury. The great
flactuations in the price of these metals are frequently very
embarrassing to large mirror factories. By the new pro-
cess a mirror can be made in a few hours ; while the previons
method required at least 12 days, and also required more
costly materials. Débray says that this silvering process has
almost entirely supplanted the old mercary
process. L. Lobmeyr, in his report on glass
at the Vienna Exposition, also states that
mercury mirrors will apparently soon go out
of use.

Silver mirrors, however, always have
these objections, that the image is some-
what yellowish, and that the silver does not
adhere so perfectly to the glass as is de
sirable; it often happens, too, that the silver
film comes off in spots where it has been ex-
posed to the direct rays of the sun; and final-
ly, notwithstanding the protection of the
varnish, the silver gradually blackens un-
der the infiuence of sulphuretted hydrogen.
The latter objection is especially noticed in
exporting mirrors across the equator; the
mirrors are blackened by the exhalations
from the hold of the vessel, where they lia
packed for months. For this reason mer
curial mirrors, although they frequently
suffermuch from the heat in tropical coun-
tries, cannot be supplanted by silver mir
rors, although the latter are proof against
injury by heat.

Even if these objections were qunite over
balanced by the cheapness of manufacture
and freedom from mercurial diseases, it
would still be very desirable that they conld
bo avoided. This has now been accom-
plished in & very simple manner by a Paris

will be required as in the old rail, but they
will not need to be so heavy, as at every
joint there will be the solid middle of a rail
saction besides the wood to support it. The
prineipal useof the bolts and the fish pieces
will be to hold the parts together, which
will not require great strength, as the huse

is double and stands apart, with the flanges
extending outward on either side ; the tops
will gravitate together, and, the greater the

SUTTON'S IMPROVED RAILWAY RAIL

onginoer, named Lenoir, previously well
known through his gas machine, The glass
is silvored ns bofore and washed, then flowed
with a dilute solution of cyanide of meren

ry and potassium. This dissolves a por

tion of the silver and precipitates some mer

cury, which combines with the remaining
silver to form an amalgam, which is much
whiterand adberes more firmly to the glass
than the silver. The conversion takes place
instantly. The quantity of mercary taken

weight upon them, the more they will press together. The | with a backing of tin amnlgam. The operation was, and | up varies with the time that the mercury solution and silver
inventor points out that his device effects a saving of over a | still is, ns follows : A sheet of tinfoil welghing 1,000 to 1,140 | are In contact; in one experiment, made by Débray, he ob-
solid inch of iron or steel, which will pay double the cost of [ grains per square foot, is spread out perfectly smooth on a | served that it did not exceed 5 or 8 per cent. The use of
extra work required in eonstruction. Owing to the smooth. | flat horizontal #tono ; upon this is poured a thin layer of | the solution, whichis itself & very poisonous eyanogen som-

ness of the road, he considers that there will bo less damage [ meroury, and then a well polished plate of glass is shoved | pound, isnot dangerous if very dilute; this solution has been
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‘rence on the Northwestorn Rallway.

pla ing, and in much more
is employed by Lenoir, without real

vor mirror does not exhibit the yellow
is far loss sensitive to sulphuretted hy-
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A Siug ular Railway Collision,
v the Editor of the Selontific American :

In your issue of July 1 yon meution and illustrate a singu-
Inr collision. 1 notice thnt the Graphic locates the occur-
! Allow me to call your
attention to & remarkable coincidence.

Your engraving, with but few excoptions, represents u
collision that ocenrred on the Falls branch of the New York
Contral road on the morning of September 10, 1872, botween
tho village of Albion and the city of Rochester, 23 miles
from tho former place. Both trains were due at Albion at
8454 M. Thoe eastern bonnd train was one or two minutes
Jate ; but the train from the Fast not having arrived, the
eastern bound train started out (having the right of way) at
an nnusaal rate of spesd. In running two milesit made ap
two minntes. At this juncture the engineer saw through
the fog the headlight of the advancing train. He whistled
down brakes, and reversed his engine. Only three brakes
were set.  All on both trains jumped. The engineer of the
eastern bound train strack on his head, which stunned him
for the moment. He sprained his wrists and bruised his
face, but all the others alightedin safety. In an instant the
monsters came together, hissing and seetling in each other’s
embrace.

Unlike your illustration, they stood more nearly alike on
the track, without smoke stuck or boll. The tenders were
driven under the resr of the engines, and everything that
could be thrown from the engines under such a fearful con-
cussion was gone. The boilers did not burst, but the en-
gines appeared 1o be total wreeks. | understand, however,
that one of them was rebuilt.  Six cars left the track, and
three more were burnt on the track. The trains were heavy
freights, and a great amount of merchandise was burnt or
otherwise destroyed and stolen. The loss at the time was
estimated ut £200,000, but 1 understand that this was con-
siderably in excess of the fact. Phdtographers arrived too
Iate for the prize. The engines were quickly separated,
and, when disengaged, they rolled some 16 feet down the
embankment. The track at the place of accident was
smooth and straight. ALex. D, TYTLER.

Albion, N. Y.

Flax In Missourl.
To the Editor of the Scientific American :

1 wish to czll the attention of eapitalists and inventors to
an opening for them ont here. I recently noticed along the
road between Sedalia, Mo., and Parsons, Kan., that the farm.
ers grew a groat deal of flax, just for the seed. They do
nothing with thestalk or straw. Why could not this be put
to use? Talways supposed that there was a great demand
in this country for flax, and it looks like a great waste to let
all this stand in stacks to rotor be burnt. The only reason
for this that I can see is that, in thrashing out the seed, the
stalks become tangled togother, which may make it difficult
to hackle ; but our inventors could readily make some ma-
chine to overcome this difficulty. There is about 1 tuu of
flax straw to the scre, The crop is a regularone; many
thousands of acres are cultivated every yoar; and aftor the
seed Is thrashed out the straw could probably be bought for

A mere sang. 8. E. WonnpLL,
Hannibal, Mo.

[For the !dtnuncrmarlmn.]
ANIMAL MECHANISM.
Most of the mechanical principles used in machinery have
their illustrations in animal movements. Some are direct
coples from Natare, but others were first contrived by man
without his having consciously taken the hint from N'nlum,
and afterwurds found to be pimilarly used in animal mechanics,
While this shows that man is created in the fmage of hix
Maker, in that the minds of each see trath and the spplica.
tion of prinziples in the same light, it also shows that man
may find it greatly to his advantage to study the mechanism
of animals and its spplications of foree, inorder to learn the
best menns of accomplishing his ends in the mochunic arts,
This may be an improvement upon the common method of
working ont, from the unsided brain, principles which
Nature hoa used and displayed from the earliest time
The shape and kool of o ship have their best models in
in the form and fius of fishes, and In weveral species of
water beotles, It was formerly supposed that it was only
necessary to have the bows of a ahip sharp and well |.n;

portioned ; now It Is found that the shape of the stern hus as

much 1o do with 1« ease of motion as the slinpe of the bow
or tha wiy it leaves the water is as Important as the way it
outs the water. Hence a boat that is made for speed is now

made to taper a8 gradually toward the stern as toward the
stemn.  This mechanical principle hns always been in uso

in the fish, the water beotle, snd the bird,

slmilar to that of weulling a boat or of scrow propellers,

The pectoral
and soal fins of fighies snswer (o the keals of ships, and the

talls of both fishes and birds act as radders. The tail of a
fish, in addition, acts nx the propelling power, on a lll'hll‘ipl.n

Scientific American,

Barker's resction mill, or the force due to unbalanced

prossure, is illustrated in the progressive—or rather rotro-
gressive—movoment of cuttle fishes, squids, and other
cephinlopod mollusks, They propel themselves backwards
by forcibly cjecting water from an opening ncar the
hond,
The toggle jolnt, which Ix used in printing prosses and in
other machinery, has a representative in most of the hinge
joints and in some others, of man and inferior animals.
The pulley is used in the human body, by the cord which
ralses the great toe and the foot acting upon lignments for
friction wheels in the ancle; also by the digastric muscle,
ns it passes through a ring or loop in the muscle which is
attnched to the hyoid bone, serving the double purpose of
radsing the larynx in swallowing and of pulling down the
lowor jow.  The musele which performs the oblique rolling
motion of the eye also works through a loop which serves
the purposo of u pulley in changing the direction of motion;
ns do also those attached to the knee pan,

The three olasses of lever are amply illustrated in the
varions movements of man and other animals. The support
and motion of the head upon the upper part of the spinal
column illustrates a lever of the first closs. The third is
shown in raising the forearm by the contraction of n muscle
attached a short distance below the elbow. The raising of
the body upon the toes has been called a lever of the second
class, in which the ballof the foot is the fulerum, the muscle
attached to the tendon of Achilles at the heel is the power,
and the weight is applied at the base of the leg. There nre
some interesting considerations respecting the mechanical
principles employed in the last case. If this is a lever of the
second elass, the question as to how much power is required
to raise the weight of a man of ordinary size is an interest-
ingone. On this supposition, the long arm is to the short arm
as sbout 3 : 2 ;and if the power were applied outside of the
body it would require 100 Ibs. of power 1o raise 150 lbs.
But as the power that raises the body is itself a part of the
weight to be raised, when the muscle has contracted with
the force of 100 lbs., its reaction presses downwands, up-
on the foot acting as a lever, with the force of 100 1bs. This
reaction also has to be overcome, which adds so much to the
weight of the body to be raised ; and when additional force
is applied to overcome the added weight, the reaction of
this wonld necessitate still greater force, which would
again increase the weight, and so on in an indefinitely de-
creasing series.  If the reaction occurred at the end of the
lever where the power is applied, of course the two would
exactly balance each other, and all upward motion would be
impossible. It would be like a man's trying to lift himself
over the fence by his boot straps. But as this reaction occurs
one third of the distance to the fulerum, two thirds of its
force at the lever'send would counterbulance it. The result
seoms to be possible by demonstration of the algebraic equa-
tion based on the law of the lever: that the power X the
long arm=the weight X the shortarm. Then z (the power)
X 8=(150 4§ ) X 2; which gives 180 1bs. as the amount of
power required to raise 150 1bs, and overcome the reaction of
the force exerted, While in theory this seems reasonable
enough, in practice the result is widely different. The prin-
ciple here involved appears the same a8 when a man stands
upon a stiff board one third of the distance from the end
of the lover towards the fulerum, placed at the opposite end,
and tries to lift himself by lifting up at the lever's end.
And this is practically impossible, whether the power be ap-
plied as here stated, or by means of lever and pulley ar-
rangements, 8o that the power and resistance may act verti-
enlly.

The dificulties are not diminished if we consider the
movements at this point as illustrations of a lever of the
first class, In this case we would call the attachment of
the bones of theleg to the bones of the foot the fulerum,
the powerat the Achilles tendon as before, and the weight
at the point where the ball of the footrests on the ground
On this supposition the force of muscular contraction would
tend to press down the earth ; but as this is practically im-
movable, the rosult is the pushing up of the body, which is
in the object most easily moved. We have a similar illus-

tration of this application of the lever in the rowing of a
bost. This would require the applieation of force at a
greater disadvantage than in the former case, and conse-
quently n grenter strainupon the muscles performing the
work. But we know that raising the body on the toes is not
sccompanied by any painful physical oxertion by the indi.
vidual, and a closer study of the anstomy of the foot shows
that the work is not done by one set of muscles alone, The
tendons which hend the toes downwards are, after uniting
into one, made to pass by n pulley arrangement among the
carpal bones, and are sttached to s muscle in the ealf of the
leg. These tendons, being united to the end of the long
arm of the lever, onable this muscle to work st an adyvan.
tuge, or, In other words, wo that power ix gained at the ox
pense of time,  But it I probable that the mechnnism is even
more complicated than this,

The working of the museles employed in this movement
can be illustrated and their force monsured by lying on one's
ek snd placing one foot fn the loop of a rope which passos
over & pulley and has o weight suspended from the other
end.  As the foot, acting as a lever, Is made to move, it will
will pull the rope and raise the weight, which may be in-
creased till the limit of muscular power has boen reached,
In this exporiment care must be taken that no other musclos
are sllowed 1o ald in the process,

The sliding seat in rowing is one that moves forward as
the hand end of the onr is ndvanced, causing the knees to
bend or spread.  This gives a longer stroke and double pur-
chase upon the water ; for not only the museles of the srma
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and trunk are brought Into use, but also those of the legs
This new and ingenious contrivance of mechanics, reached
without the ald of Nsature's suggestions, has been in use be.

fore our very eyes from the beginning of man’s existence ;

and we needed but to study and apply the principles of an-
imnl meehanism to have employed it in practical life long
ago. W. W. Wagstaffe showed, in Nature, a few months
ago, that the shoulder illustrates the principle of the sliding
seat. Besides the very free motion of the ball-and.socket
joint at the shoulder, there isa forward and backward move-
ment of six or seven inches, due to rotary motion of the
elaviele upon the sternum, und also an up and down move-
mont of about four inches, articulating at the same point,
us soen in bell ringing and weight lifting, This gives anad-
ditionnl purchase and advantage, similar to that gained by

the sliding sont, 8. H. 'T.
MRS S o S T
[For the Selentific American. ]

TURNING HARD STEEL WITH THE AID OF PETROLEUM
AS A LUBRICANT.

Y JOKIMUA ROKE,

Some experiments recently made have given the following
doterminations :

1, That the use of either petrolenm or a mixture of the same
with spirits of turpentine as a lubricant for turning tools
does not enable the tools to cnt metal of any greater degree

of hardness than can be cut by the same tool when used dry.

2. That the use of the above-named lubricant does not en-
able & turning tool to cut metal of any degree of hardness
or temper at a faster rate of cutting speed than can be at
tained by the same tool when used dry.

8. That the above-named lubricant is effective, innsmuch
as it will keep the cutting edge of the tool comparatively
eool, and henee tend to preserve it longer than would other-
wise be the cuse, the practical difference, however, being
very slight,

4.That it is impracticable, under any of the ordinary condi-
tions, to properly turn steel of s hardness or degree of tem-
per greater than « deep purple bordering upon a blue.

Below will be found the details of experiments whick
were conducted by me at the Freeland tool works, at 360
West 34th streot, New York city.

A piece of steel § inches diameter and 6 inches long was
made red hot and plunged endwise into clean cold water,
and held submerged until quite cold.  Upon inspection after
immersion, the steel was found to be white all over, evi-
dencing that the hardening was performed equally at all
purts. Oneend of the steel was then made red hot and al-
lowed to soften, the temper being permitted to run up st
will. It was then placed in the lathe and run at a speed of
10 feet per minute. The Iathe tool used was an ordinary
front tool, muade as hard as fire and water would make it.

A cut ly inch deep was started at the softened end of the
steel, the feed being set at 40 revolutions to an inch. The
lubricant, pure crude petrolenm, was freely applied from
the commencement of the cut. The tool was fed slong un
til finally it commenced to jump, making a eracking noise,
due to the excessive pressure with which the tool was forced
to its cut. As soon as the cracking began, the tool became
dulled and uselegs ; and upon testing the tool with a smooth
file, it was found that the file would cut the steel, where the
tool cut censed, the color of the metal being a deep brown.
The tool was reground, and applied to the cut where it had
left off at the first trial ; but it refused to take the cat up
any further, It was therefore reground and applied with
out any lubricant whatever, the entting speed and feed re.
maining the same. It took a cutof inch in depth up to
the same distance as on the first trial, leaving the cut much
smoother, however, than the first one.  From the fact that s
file wonld cut the steel where it showed a temper of a brown
bordering upon a yellow, it was evident that the sample of
steel under operation was not of the best quality ; and it was
determined to make a second trinl, for which a plece of
Turton’s hammered round tap steel was selected, its diame-
ter being § Inch, and its length 6 inches. Tt was first hard:
ened ns hard as fire and water would make it, and then tem-
pored so that the end was purple, the color ranning up an
inoh before the deep straw color was roached, The cutting
speed was about 7 feet per minute.  The tool was ground
and applied to the stel where the color was a deep brown
bordering on u purple,  Crude potrolenm was first npplied,
and by the application of considerable force the tool took &
cut aboutyly inch deep, carrying it along about § inch where
the steel was of & deep brown color, The corner of & smooth
file was applied to the cut where it left off, and it would
just cut it under sovere pressure. The tool was then re-
ground and tried under application of two parts potroloum
to one of spirits of turpentine, and then of squal parts of
turpentine and petrolenm ; but the eut could not hhﬂh‘
wlong nny further. The next operation was to try the same
tool upon the xame steel, hut without sny lubirioant, and the
result was that it took u ent gl fneh deep, comn g and
leaving off its cut at the same place, but requiring a trifle
more power to force it to its cat. : !

The results so far obtained wore not sufficlently
Ing to warrant any minute experiments, bocause
dinmeter and slow rate of cutting spoed were
vorable of conditions ; while the rapid
cutting capabilitios of the tool was such that
useful effects had so far been obtalned.  Fur
outting, performed upon any part of tho stesl
was grestor than s blue, was neither evon or
was o cortainty that no finishing tool could be
whatever the lubricant employed. f

The next operation was to make n test v

wteel tempered to o deop purple for ubout i
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ascortain if, by the

‘petrolenm and spirits of turpentine,
temper conld bo turned st any
tool used dry, The result of the
s difference, if any, was too slight to
A similar oxperiment upon
that,by the use of petroleum,
entting spood was to bo obtained. Tho cur-
od during this experiment was 37 feet per

use of petro-

ont made was upon a plece of Turton’s
tap steel, tempored to & clear bright blue
es of ity length, the cutting speed employed
or minuto.  The fiest out, & inch decp, was
lubricant o, three parts petrolenm and one part
rpentine, the second cut being taken dry, the re-
. hat the tool stood a little better with the lubri-
- cant than without. It has been known for a long time that
benzine, kerosane, tarpentine, or any of the light volatile
oils nct axlubricants for cutting tools more effectively than
olther water or oil, their advantages being that they are
S MOre pen ng, and hence appronch mueh more easily
‘und freely to the cutting odge of the tool, which they there-
fore kesp more cool. The difference in their favor is, how-
very great. A short time since, Thomas and Co.,
sland Tool Works, had to plane a platen for
' ting press, 6 foet by 4 feet, and it was found, after one
‘half had had & cat taken off it,that the other half was chilled
80 that ordinary tool stesl would not touch it. Then Hob-
i Jesiop’s double refined stoels were tried,and it was
¢ : to throw the platen away and cast another.
Finally, however, a tool made of chrome steel, § by 13, was
used, and it carried the cut across the chillod part nicely.
During the last part of the cut, Mr. Thomas took a piece of
rag soaked with kevosene and applied it to the tool during
the back stroke of the planer, with the resalt that the tool
retained its keenness much longer, thus agreeing with our
own experiments, the cutting speed emuloyed being in this
case 14 feet per minute.

wult

HARMONY AND DISCORD WITH OPTICAL STUDIES.

LECTURE DELIVERED AT THE STEVENS INSTITUTE OF TROMNOLOGY, BY
FROVEXSOR O, ¥, NRACKETT, OF FPRINOETON, X, J.

In the previous lecture it was shown that all matter isen-

dued with energy. Hydrogen will penctrate through a po-

rous cel! ; a ball suspended Ly a string will continue to vi-

brate for a long time when set in motion. The vibrations of

rods and strings were illustrated in o variety of ways. The

cessation of sound in a vacunm was shown by means of a bell

| under u receiver, and the conduction of sound through wood

by muffling a music box and connecting it with an molian
harp by means of a wooden rod.

On the present occasion, we shall consider how the vibra-
tions thus studied may be utilized in that most glorious of
all arts, music. 1f the same note is sounded on a flute, a
violin, and an accordeon, we instantly recognize to which in.
strument it belongs. By the same power the ear recognizes
in an adjoining room the voice of a friend who has returned
after a long absence, although we have not yet seen his
face. The impression thus conveyed is often so precise that
we would be willing to swear to his identity in a court. We
see thus that tones differ, not only in loudness and pitch, but
also in quality or character. The pitch of a sound by which
it sounds high or low, acute or grave, is determined by the
number of vibrations in a second which the sounding body
makes. The loudness may be illustrated by means of arod
secured at one end; if we pull it back only a little and cause
its end to describe a small arc, it will not move with as
much force as if we bend it back considerably and let it fly
with great velocity. The quality of sounds is due to the
manner of vibrating. Instead of fastening the rod at one
end only, it might be fastened at both, and then the manner
of vibrating would be different. In a stretched string there
are present & great many different vibrations, all of which
combine to give us the impression of a musical note. When
we look upon the restless ocean, we perceive at the same
time huge billows surmounted by lesser waves, and perhaps
delicate ripplets crowning the whole; in like manner musical
notes are made up of waves of various sizes.

An organ pipe consists essentially of a fine edge placed in
& hole ; when the air passes over shis edge a whistling sound
like that of the wind is produced ; but when a tube is placed
over it, this whistling is raised to the dignity of a musical
note by the vibration of the column of air contained in the
tabe. The same effect is produced by substituting & resona.-
tor of proper size for the tube; a sounding box developed a
mere hint or ghost of the same sound. After having dis-
sected an organ pipe in this way, another pipe already ad.
justed was taken, and it was shown that a second, higher
sound eould be produced in it by harder blowing.

A tuning fork may be set in vibration with a bow in such
A manner as to emit no distinetly audible musical tone; when,
however, it is held before the mouth, which is opened as
though the experimenter were about to sing the correspond-
ing note, the air in the mouth is set in vibration, and the
note of the tuning fork is plainly heard. The octaveof this
note can be obtained in the same way. An organ tube, a re.
sonator, or a sounding box, brought near the tuning fork,
will answer the same purpose; but they must be tuned to
correspond to the fork, or, in other words, they must contain
the proper volume of air. Of & numbor of resonators on
the lecture tuble, only one responded to the tuning fork
used.

If we close the upper end of an organ pipe, & much graver
ppte is produced. The mode of vibration of the air has been

e L
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changed. When the sound wave striles the end of the tube,
it developes a nodal point, because it is not free to move far.
ther in the same direction, bud Is reflected back to meet the
noxt following wave at other polnts, Wherever the crowts
of two waves or the troughs of two waves coinclde, Inrger
wives result; but where troughs and erests meot, they nou.
tralize oach other and produce nodal points, The modes of
vibration are characterized by the position of these nodal
points, With the same tube, for example, harder blowing
will change the number and the position of the nodal points.
What we are nccustomed to eall the pure, sweet, simple tone
of the organ is really nothing of the sort; it is, in fact, »
vory complex farm of vibration, To get a pure and simple
note, wo must take s tuning fork ; honce, by snalyzing the
compound note of « musical Instroment, we ought to be able
to recompose it, by combining u number of tuning forks re-
presenting its components. To illustrate this, the lectorer
imitated a violonecello note by means of a series of tuning
forks.

The difficulty in this experiment lies in obtaisdng the pro.
per relative intensities of the components

Fig. 1
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‘We are not by any means dependent on the ear alone for
the study of musical vibrations. They can be made apparent
to the eye, If we atsach astrip of paper or glass, covered
with lampblack or any other fine powder, to one tuning fork
and & bristle to another, we will obtain aseries of compound
curves by drawing the Intter slowly over the blackened sur-
face. This curve 18 a resultant of the two vibrations, In
this way very instructive disngrams sre produced with tuning
forks whose vibrations have certain definite relations, such
as those, for example, corresponding to the ordinary musical
intervals., In Fig. 1, theratio of 5: 6 corresponds to a minor

Fig. 2.
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third ; 4:5 to a major third; and 8:4 toa fourth. In Fig.2
the ratio of 3:5 is that of a sixth; 5:8 of a minor sixth;
and 3:2 of a fifth. Fig. 8 exhibits the result of operating
with two forks whose vibrations differ more slightly in num-
ber. It represents the beating thus produced, with itsalter-
nations of intensity

Fig. 8.
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Another way of studying these resultant vibrations is by
the aid of Tisley's pondulum, which consists of a marking
point so arranged as to obey the motion of two pendulums
swinging as right angles to each other. A variety of effects
is produced by lengthening and shortening the pendulums
and by varying the intensities of their motion. The result
is n series of beantiful symmetrical curves represented in
the acedmpanying engravings, Fig. 4 represents unison,

Fig. 4.

where the vibrating pendulums are of equal length. Fig.
5 represents the octave, where one pendulum is twiee the
length of the other. Fig, 0 is the fourth, the ratio being
three to four ; and Fig. 7 is the fifth, haviag the ratio of 2 to
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[8. It s almost, if nat quite, Impossible to produce two
figures exactly alike with the same arrangement of the pen-
| dulums ; they will differ as much as the leaves of the same
llruc. Although the sye readily detects the difference be
| tween them, the wounds fhey represent are identical to the
ear,

Fig. b

A third wmoethod of optieal study Ix by the aid of manome-
tric flames, The vibrations from the instrument to bestadied
are made to act on a plece of membrane in contact with &
stream of Illuminating gas foeding a jet. When the gas is

lighted and the instrument sounded, the tremors of the mem.
brane causs the ame to vibrate up and down. On revel

a mirror before the flame, the motions of the latter are spread
out in the form of serrations differing with the tone. By
having a number of such flames and membranes in connec.
tion with a series of resonators, composite sounds may be
analyzed into their constituents.
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By means of these and various other apparatus too nume-
rous to describe, even a deaf person could thoroughly study
musical vibrations. They enable us to hear, as it were, with
OUr eyes. C.F.K

Dt & Dl
O

Electricity as a Transmitter of Power,

It is woll known that the Gramme magneto-electric ma-
chine, which transforms wechanical force into eloctricity,
can also be employed in inverse manner to transform electrice
ity into mechanical force. The property may be utilized to
transmit powerover long distances. The motor of a factory,
for example, could be connected with one machine so as to
rotate the same and thus generate a current.  This current,
carried over distances by cables, might be communicated to
another Gramme machine at the point where the power is
required. The second machine, by the eurrent, would thus
be caused to rovolve, and the power would be uslized as
necessary,

Of course, in this double operstion, there is a loss; but ac.
cording to M. Magnon, who has investigated the subject ex-
perimentally, this is even less than takes place with any
other mechanical disposition. If the waste of power
equaled that involved in transmission by wire rope, long
belts, and like means, it appears that the new plan has su-
pevior advantages, in that it does away with a large amount
of shafting, belting, etc., and besides allows of power being
transmitted over much longer distances than wpnldh.m-
ticable by such devices. The details of M. Magnon's exper
ments, are not given, so that we are upablp tp revie
data on which his opinion is based, F3
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IMPROVED PONY PLANER,

Scientific dmerican,
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open metallic ring, B, of guch a longth as to pnas around, or

In our Issuo of October 31, 1874, we published an engra. [ nearly around, the waist of the wearor, to be nocured to a

vinz of a novel machine in which an emery wheel was used | belt, F, buckled or claspod around the waist

The npper

for the first time for surfaoing Mes and sadirons, finishing [ parts of the rods, A A, ourve toward each other, hiave a coll
anvils, nuts, gibe, koys, slide valves, straps, crosshonds, and, | formed in thom to glve thom olastioity, and aro bent up.
In short, for accomplishing the majority of work usually | ward ; they are connected with or are coiled to form a sock

surfaced ou the planer, milling machine,
and shapor. The mode of operation con-
sisted in adjusting the objoct % b
surfaced in the chueck to proper eleva

tlon, when It was carried under the wheel,
and at the same time the latter was
drawn socross it,  This motion continued
until the table carried the work out of the
action of the grinder. Then, by means
of sultable mechanism, the operator slight-
1y elovated the object and eaused it to run
back agaln under the wheel.  Of this ma-
chine the invention herewith llnstrated
is a modification. The main difference is
that the planer bed, A, is mado to slide
to and fro on its ways by the action of the
erank, B, the work belng thus moved to
and fro in the line of the emery wheel's
rovolution, while the wheel also has a
eross motion Imparted to it by the erank,
C. This now motion of the table corrects
thio inncouracy resulting from gradnal de

erease in the wheel’s dinmetor, there he.
Ing a perceptible wear in the wheel, 5o that
it grinds a long flat plece tapor instead of
plane, whon the work slowly passes under
it ; while, by this orank throw, the whole
length of work is bronght in contact with
the wheel at each throw. Tho chuck, D,
rests on four springs, and rises and falls
vertically in planed ways. E E are adjust

nble stops. When these stops have been
adjusted, and the wheel no longer cuts, the
work must be plane. The springs force
the (chuck) work against the wheel, and
yotact ag safety appliances against over-
friction and pressure. The whole table
and bed has a vertical adjustment by the
screw, F. Three belts are neaded : one to
the wheel mandrels, one to the suction
fan, and one to the driver. The gears, G, being interchunge-

able, allaw the proportion of speeds between the wheel shafts
and the table to be altered in various ways.

The machine stands 82 inches high, and is 2 foet 8
inches each way. It will grind work 0 inches long by 5
inches wide. Tt Is adapted to all small flat work, es.
pecially 1o dies of hardened steel and chilled iron, to parts
of gun and pistol locks, sewing machine work, small levels,
machine keys, locks, ete. Lastly, it 18 claimed that thous-
ands of small parts can, by this means, be finished to a gage
with greater exactness than can be done in any other way.
The remaining portions of the device are similar to those in
the device first alluded to above. His the driving pulley,
and Iis o small suction blower nsed to draw away the duost’
from the machine,

For farther information, address the Tanite Company,
Strondsburg, Pa.

-

UMBRELLA SUPPORTER,
Mrs. Eliza M. Arnold, of Houston, Texas, has invented a
new parasol and nmbrella supporter, of which we give a
perspective view, illustrating its use.

A Aare two rods, curved to fit npon the forward side of and

g,. 3

NEWMAN'S PONY PLANER.

et to receive the handle of the parasol or umbrella. To the
rods, A A, are attached straps, C C, to be passed around the
arms or across the breast of the wearer, to keep the said rods
in place. D D are elastic straps, which are attached to the
frame of the parasol or umbrella, the free ends of which
are provided with loops or rings to catch upon buttons, a’,
attached to the belt, E, so that by adjusting the straps, D,
the parasol or nmbrella may be tilted or inclined forward or
backward, or to either side, a8 circumstances may require,
The device may be worn with the rods, A A, passing down
in front of the shoulders, or in the rear of the shoulders, or
one in front and the other in the rear of either shonlder, as
desired.

A New Phaso In Gold Minlng,

Since the discovery of gold in talco-slate & few months
ago,und the active development of & mine of that description
in El Dorado county, by the Old Hickory Gold Mining Com-
pany, n great interest in that peculinr formation has been
displayed by our miners, and we will therefore give a short
description of the material and its constituents,

Taleo-slate, or the slaty formation of steatite, is of
primary period, and is generally found in large ledges and
deposits in the slate range. It is ordinarily called sonpstone,
and congists of silica 020, magnesin 32°5, water 49, Itis
perfectly firoproof, and of the same class as nsbestos ; and
considering that its hardness is only two, to soven of quartz,
wo dare say that the stamping or rather grinding of it can
be done very easily. The company now developing the first
mine of that description on this coast have 22 feet of n
ledge, the asgays of which run from £50 to $200 per tun ;
and we are credibly informed that the ore, on ncoount of its
softness, will work by pan amalgamation with alkalines for
#2.00 per tun. The sulphurets contained in the ore nssay
$820 por tun, and constitute wbout five per cont As the
ledge in tracenble for miles, we may shortly look for inter.
esting developments in that quarter—Mining and Seientifie
Press.

Elastic Dammar Vurnlnhrror Photographs, ete,
An olastic floxible varnish for paper, which may be applied
without previously sizing the article, may be prepared as
follows : Crush transparent and clear pieces of dammar into
small graing ; Introduce a convenient quantity—say forty
grains—into a flask, pour on it about & ozs. of acetone, and
expose the whole to a moderate temperature for about two
weeks, frequently shaking. At the end of this time, pour off
the clear saturated solution of dammar in acetone, and add, to
overy four parts of varnish, three parts of rather dense
collodion ; the two solutions are mixed by sagitation, the
resulting liquid allowed to settlo, and preserved in well
closed phials, This varnish is applied by means of a soft
bowver hair pencil, in vertical lines. At the first application
it will appear as if the surface of the paper were covered with
a thin white skin. As soon, however, as the varnish has
become dry, it presents a clear shining surface, It should
be applied in two or threo Inyers,

This varnish retaing its gloss under all conditions of
weather, and remains olastic ; the Iatter quality adapts it

pass over the shounlders of the wearer. The lower ends of
the rods, A A, are attached or hinged, s shown at a', to an

ospecially to topographical crayon drawings and maps, as
well as to photographs,— Pharmaseutisches Centralhalle.

Photo Portralis with Borders,

M. C. Quesnay, of IAlle, France, gives the following for
producing In one printing a portrait combined with a border
in any design, and in the snme or two different tints, In
taking the portrait, the glass is first clennod and trented with
an ethoreal solution of wax ;
tized, nnd oxposed in the usual manner,
Upon the ground glass of the eamora an
oval I8 traced of the exnct size the portrait
in regqnired, and between the prepared plate
and the shutter of the dark slide ix fixed n
maslk, cut to the exact size of the oval up.
on tho focussing glass, By this means the
photograph is produced with a transparent
border. After washing the negative, flow
aver it a fifteen grain solution of gelatin to
the depth of about one twentieth of an
inch, and get it agide to dry in a place free
from dust. When quite dry, it is conted
with ordinary transfer collodion, and strips
of paper are gummed upon the borders
whon the lattor have become dry, the pelli.
oular negative is detached from the glass
by cutting round the edges with a sharp
pinknife. A second negative is then pro-
duced of the object or surface Intended to
be used as the ground for the border, &
mask being employed in such & muanner as
to leave a trangparent opening in the cen.
tor, the exact size of the portrnit previous.
ly produnced ; the two nogatives nre then
superimposed and printed from in the or.
dinary manner, If the back ground or bor-
der be required in a different tint, the print,
upon removal from the frame, must be
washed thoroughly to remove free silver.
With a brush dipped in solution of hypo-
sulphite of soda, go ecarefully over the
portion representing the border, and again
wash thoroughly. After toning, the por-
trait will have the usual purple or violet
brown tone, while the border will be repre-
sented by a sepia tint, This plan may be
modified by cutting out the portrait from
the pellicular negative, and gumming it,
together with an open mask representing
the pattern of the border, upon a piece of glass or mica, and
proceeding as in the former case.

— ——%etre—
CHAFFIN'S IMPROVED HAY FORK.

Mr. David S. Chaffin, of Vinton, Iowa, has patanted throngh
the Scientifie American Patent Agency (April 25, 1876) the
new graopling fork represented in the annexed engraving.
The apparatus is adapted for handling hay, manure, and
like materials by horse power. It also may be employed
for removing stones, etc., from the bottoms of shallow
ponds, and will find various other convenient utilizations
about a farm.

The curved tines, A, are pivoléd to each other, and upon
their upper ends are formed rigid bails. To the endsof the
pivot bolt is pivoted a clevis, D, to which the hoisting rope
is attached, as shown. To the bails of the arms are covnec-
ted the pivoted levers, F. the lower end of one of which is
slotted to ndmit of the passage through of the other. The
inner lever has several notches formed in it to receive the
pivot bolt, so that the fork may be locked with the points of
the tines close together or at any distance apart. The levers,
F, are governed by ropes, H. By this construction, the weight
of the fork and lond is entirely supported by the clovis, D,
50 that the levers may be easily operated by the trip ropeto

it is then collodionized, sensi.

causo the discharge. In handling mud and other fine sub.

stances, the pintes, J, are easily attached to the tines, and act
s shovals, iy

e e 0 ——
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VARIOUS SPECIES OF ANT LIONS,

The neuroptera are an order of inseots known by the pos.
session of four equal-sized membranous wings, divided into
a great number of little cells, technically called arcolets.
The mouth is furnished with transversely movable jaws, and
the females do not possess a strong or s valved ovipositor. In
this order are comprised the dragon flies, May flios, termites,
lnce wings, and lastly, the very curious insects which form
the subject of our engraving herewith given, the ant lion,
The interesting period of the life of these oreatures occurs
during their larval state. They then appear as roprosonted
at 4 @ in the illustration. The shape I8 ovold, color a red.
dish gray, and the body is covered with down. Thoy resemble
flattened maggots with rather long legs and very large jaws,

the legs being apparently useless as organs of progression,
all movements being made by
the abdomen. It is onaccount

capture its prey, which is
wholly composed of living in-
sects, that Nature has pro.
vided the insect with instinot
to resort to strategic means to
bring its victim within its
clutches.

It is common to find in san-
dy fields of the old world small
cavities, varying in diameter
from one tenth of an inch to
two and a half inches in di-
ameter, and about three quar-
ters deep as wide. These are
the pit falls (see engraving at
45) made by the ant lion, and
closer examination will show
the claws of the insect protru-
ding, as itlies in ambush,
buried in the sand. To make
these hollows, the creature
selects a locality where there
ig fine sand. It begins ope-
rations by bending down the
extremity of its body and then
pushing or rather dragging
itself backwards by the as-
sistance of its hind legs, but
more particularly by the aid
of the deflexed extremity of
its body; it gradually insinu-
ates itself into and beneath
the sand, constantly throwing
off the particles which falls
npon it or which it shovels
with its jaws or legs upon its
head, by snddenly jerking
them to the rear. It works in
a spirsl, commencing at the
outer circumference of its ca-
vity and gradually diminish-
ing the diameter of its path
until the conical pit is formed.
Should a pebble be encoun-
tered the insect insinuates its
head beneath it and labors
until it gets the obstacle fuir-
Iy balanced on its back. Then
it attempts to climb up the
slope it has hollowed with its
load, often unsuccessfully, for
the stone easily loses equili-
brinm and rolls down to the
bottom. But the ant lion is
obstinately pertinacions and s
murvel of patience besides, so
that the effort is repeated
again and again until the stone
is finally thrown clear of the
pit. Its trap constructed to
its liking, the larva buries it-
self as already stated, spreads
its jaws, and waits. Any in.
sect, whether caterpillar, ant,
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limbs folded upon its breast. When ready to assume the
perfect state, it uses its mandibles, which are quite unlike
those of the larva, to gnaw a hole through the cocoon, and
pushes itself partly through the aperture in which it leaves
its pupa skin. The abdomen then extonds to nearly three
times its previous length ; and the perfect insect closely re-
sembles the dragon fly, save that the wings are lighter, soft.
vr, and broader,

» Various apeolos of the perfeet ant llon are ropresentod in
the engraving, for which weo are Indobtod to La Nature.
Nos. 1 and ila I8 the acanthlaciats oceitanioa, during
flight and in repose. It {8 of a reddigh brown color, marked
with black lines. Its larva, larger than those of the ordin-
ary species of ‘ant lion, are also lghter In color; and instead
of digging a pit they back into the sand for a short distance,

spider, or fly, serves ax food.
so long as it is living and ae
tive. Dead insects the ant lion
rejects and tosses out of its hole in disdain. It is rarely
that any crawling insect escapes from the pit after once
entering it ; its efforts to climb out are fruitless, for the
particles of sand roll beneath its feet, and it gradanlly slides
down to the bettom and into the jaws of the watcher
Should the victim, however, sttempt to stop its downward
progress by thrusting its claws into the sand, the ant lion
converts its head into a eatapult and throws up sand, which
deepens its hole and renders the side steeper, and also covors

the nnfortunste insect with a shower of particles by which
it is compelled to let go its hold. The instant the ant lion |
grasps its prey, its ferocity redoubles. Nelther wasp nor beo
can offer any successful resistance, for their captor dashes

its prey again and again to the ground, and shakes it In its

terrible pincers untl]l it becomes stupefied and motionless. |
;

Then the larva quietly devours it ;
Provious to assuming the pupa state, the larva forms a

Zlobular cocoon (5 and 6 in the engraving) of less than half |

| of the acanthaclisis

ANT LIONS.

thus concealing themselves, so as to selze passing prey
Nos, 2 and 2 a represent the myrmeleon formicarivs, the
true pit-digging snt llon. No. 4 is another spocies known as
No. 3 is the paipares libelluloidea,
the lnrva of which takes its prey in the same manner as that

myrmeleon formicalyns

.-

An Agricultural Application of Paraffin O,

A correspondent of the Dunfermiine Journal tells us that
bhe has iried a number of experiments --\h-nnhu,_- over »
course of years, which satiafy him that paraffin oil is some
thing more than a substitute for the best guano, His gar
den having been overrun with rats and mice, he had to sow

fin ofl with 0 gallons of water. Both maggots and flies im.
mediately disappeared, and the crop became exceeding large
and fine. He rocommends that seeds of all kinds should be
gprinkled with the oll before sowing, or that a certain por-
tion of parafiin oil should be poured over dry earth or sand,
and this prepared earth should be sown ns gusno. He be-
lieves that such earth is a powerful manure as well a5 a
remedy for wire worm, grab, and all garden, field, and vin-
ory pests.  He states that grain sprinkled with the oil is
quite safe from all birds ns well ag insect vermin, For
witoring green vegetables, he recommends s mixture of 2
wineglassfuls of paraffin ofl and 6 gullons of rainwater, and
statos that this will do no injury to the plants, but that the
growth succeeding its application is something wonderful,

double quantity of peas and beans, and sometimes 1o sow
these twice aver. Last year he sowed 22 1bs. of beans and 6 |

Ibs. of peas without any manure, tut he previously soaked

| the seeds for a short time in paraffinoll. None were touched;

every pea and bean gorminated, snd the crop was enormous

and that onfons and carrots should be watered with this
when one inch long. Being a
Scotchman, he concludes by
adding thatn glassful of whis.
ky added to the oil makes it
more agreeable to the water,
and enables it to mix more
readily.
We have not yet had an op.
portunity of repeating these ex-
periments, but hope to do so,
and in the meantime recom-
mend them to the consideration
those of our readers who are
doing business in agricultural
districts. When farmers come
to seek shopkeepers for their
customary supplies of oil, can-
dles, ete., these experiments
may be mentioned, and the
farmer induced to repeat them.
No harm would be done even if
they fail, as the seed would
not be injured. If they suc.
c2ed only partially, both shop-
keeper and farmer will gain—
one by saving his seed, the
other by finding ecustomers for
respectable quantities of par-
affin oil, as such an spplication
as this, on a practical seale,
will demand large supplies.
We fear, however, that on one
point the correspondent of our
contemporary has been more or
less (probably more) self-delu.
ded. We allude to the great
manurial value of paraffin oil.
Now we know that paraffin oil
is simply a hydrocarbon, and
that mere carbon and hydrogen
are not the elements which are
thus demanded. Therefore we
must renounce all that the els-
borate and careful investiga-
tions of Liebig and his able
compeers and successors have
taught us, in order to scoept
the conclusions of the Dun-
fermline experimenter.
The other use of paraffin oil,
namely, that of protecting seed
and young plants from birds
and vermin, is quite free from
any such theoretical objection.
On the contrary, it recom.-
mends itself, as the hydrocar-
bons are more or less potent
in repelling vermin. Paraffin
oil is chemically inert, and will
not damuge the seed; but if
its flavor or the odorof its va-
por is sufficiently decided to
drive away the creatures that
do such serious damage, it will
be a farmer's friend indeed,
and will thereby be sufficient
Iy recommended without pre
tending to any miraculous ma
nurial value. To test it fairly,
a portion of a fleld should be
sown with the prepared seed, and further fortified by sprink
ling It with the dry earth or sand which—to coln & term
~has been paraffined, while the other half of the same field
i planted in the usual way, both halves having been oqual
ly dressed with ordinnry muanure,  If the parafin repels the
vermin, the nuprotected half will probably be rmather worse
than asual, as it would become an saylum for the refugees,
and thus the contrast botween the two halves would be in
structively hightened. — TAe London Grocer
e -
Hhubarb,

Lieutenant Colonel Prejevalsky, the Russian travelor who
rocently performed a journey into the interior of Mongolia,
refers to the medicinal rhubarb grown in that provines,
whence it finds its way all over the world. He gives a full
description of the plant, the soll in which it grows, the time
and manner of gathering it, and the trade tself in rhubarb.
It costs on the spot 2 or § cents per 1b, and in the town of

an inch in diameter, of fine sand, glued with silken thread Formerly his onlons were annually attacked by maggots, | Si.ning, the chief market for rhubarb, 12 cents per Ib, It ia

spun from a slender telescople spinneret, placed at the ex

wemity of the body. The pupa

is small and lies with its

and his turnips by flies; but during the last eight years he

| watered between the rows with s mixture of 2 ozs. of paraf

the opinion of Colonel Prejevalsky that there would be no

difficulty incultivating and acclimatizing it in Siberia.

.
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* gele:t from Mr. E. I Knight's ** Mechanieal Dictionary,”*

subjoet for the present hot weather, wo

Asan
the annexed engravings and following description of icema.
chinory, The apparatus illustrated depends upon the va-
porization of water, ethor, ammonia, benzole, ote,, which, in
assuming the vaporous form, changoe sonsiblo hont into In.
tent, extracting it from the reservoir of wator, the confonts
of which are thereby congealad.

The Parisian restaurants have decanters (carafons freppis)
filled with water frozen by placing them in shallow tanks of
sea water, each of which is provided with a copper reser-
voir connected with & recolver filled with ether. The air is
exhausted from the reservoirs by an air pump worked by
steam, the ether and reducing the temperature of
the kea water and that in the decanters below the freczing

Scientific dmerican,

rises In n slnuons course nlternately around the odgoe of one
tray and through a central hole in the next, and no on. This
condenses and carries back the watery vapor which nccom-
panies the gas.

The gas passes by tube, 4, to the liquefier, j, passing through
 box, &, and a serios of zigzag and spiral tubes in o bath of
cold water constantly renowed from reservoir, ¢, which nlso
supplies other parts of the apparatus,  The tubes torminate
in another box, &7, and the ammonin I8 by this time in a 1i.
quid state under the pressure of 10 atmosphores, which is
constantly maintained in the boiler. In the liquid state the
ammonina passes by the pipe, 7, to the efflux regulator, m,
which is the dividing barrier betwoen the part of the ma-
chine in which a regular pressureof 10 atmospheres is main.
tained and the following part where the pressure does not
exceed 1} atmospheres. The regulating device is a floating
oup which opens or closes a hole of influx.

[JuLy 15, 1876,

has beon brought from the bottom of the boiler, , and par.
tinlly fills the eylinder, «. From this water the nmmonin
hins beon nearly exhausted, and it thorofore greedily nbaorby
the gas ejocted into 1t by pipe, t. On the left of ves.
sol u, Is a water level indicator. Within the vessel, w, is a
worm which receives water by pipe, «/, from the eloya.
tod roservoir, £ ; after passing to the bottom of the spiral,
the pipe curves upward and thon (marked 4) desconds nenrly
o the bottom of the vessel, y, where it discharges,

The water from the boiler, a, passes by pipes, w @, to the
coolers, « y, before reaching the vessel, u, where it re-ab.
rorbs nmmonin, Between the boiler, «, and the vessel, u,
the water is cooled o as to fit it for absorbing gas more froe.
ly. The pressure in the boiler is sufficient to expel it when
the stopeock, w, is opened. The vessel, r, is formed of two
concentric cylinders, between which are two spiral tubes
formed of the pipe, w0, continued, and these s pirals are im.

polnt. The water in the decanters usually remains liquid
Juntil stirred with « glassrod, when it immediately congeals.
Edmond Carré’s sulphuric acid freez.
tus Is upon this principle
m’:tnl.ﬂg. 1), and is also used to
make the carqfons frappés so frequently
seen in Paris. It consistsof a large ves-
sel, resembling the boiler of a steam en*
gine, which is designed to contain the
concentrated sulphuric acid; of an air | «
pump with tube connections to be adap-
ted to the wide mounths of the carafons,
and of & mechanism by which the lever
of the air pump is made to keep theacid
in continual agitation. The great vo-
lume of the acid renders the loss of ab-
sorptive power by dilution very slow,
and the constant agitation prevents the
formation of s superficial dilute stratum,
which would -interfere materially with
the success.

In1, Fig. 1, ais the reservoir of sulphu-
ric acid: 7, acarafon of water connected
by the tube, 7, with the spparatus, and
having = stopeock at L. p is the barred
of the pump, and A its lever, which also
agitates the oscillator, shown in dotted
lines.

Ferdinand Carré's intermittent appara-
tus, 2, Fig. 1, has a boiler containing the
ammonia, connecting by the pipe, r 7,
with the refrigerator, t, which has a well
in which is « pan containing the water,
z, 10 be frozen. The boiler, k, is placed
over a portable furnace, and the appara-
tus purged of air, which is driven by
the evolved gas out at the stopcock, m,
This being closed, and the refrigerator
immersed in a tank of cool water, the
temperature of the aqua ammonia is
maised to 230° or 240° Fah., at which
heat the ammonia Is expelled and is con.
densed in o liquid form in the refrige.
rator, . The boller, &, being now re.
moved from the furnace and placed in
the water bath, the temperature of the
water in the boiler will fall and the pow-
or of the water to dissolve ammosin will

The liquid passes from the regulator, m by pipe, », tothe

mersed in a liquid which fills the annular space between the
cylimders, and is the reconstituted ammo-
niacal solution on its way from the ab.

sorber, u, to the boiler, a. From z, the
water in the spiral is conveyed in the
pipe, w, still continued in a single spiral
ascending in the vessel, y, and continued
further in a pipe, w, alongside of the ab.
sorber, «, into which it discharges into s
" sieve, ¢, and from which it descends in
a shower.

The exhausted solution from the boiler,
a, flows freely, as has been said, from
the boiler, by pipe, @, to the absorber,
u, passing the coolers, z y, as described;
but it requires some power to force the
reconstituted solution back fram the ab-
: sorber, u, through the pipe, f, to the
|4 boiler. This power is a pump, g’, dri-
f ven by a steam engine or other motor,
and taking the saturated solution from

Fig. 1.
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v ing it by pipe, i, into the vessel, z,
whence it passes by pipe, 7, to the dome

E. Carré's lcc-m;l_'l;lg__l pparatus,

above the boiler, as described previdus-
Iy. Gas finding its way into the pump

2—

is dischnrged into the upper part of n.
¢’’ is a pipe leading to the envelop-
ing tube, o, whence water is conducted
by 77 for the use of ice vessels, r. As
the water passes through o it is cooled
by the ascending vapors of ammonin.
In starting the machine, it is first
blown through to expel the air. Theair

escaping from the vessel, w, passes by
pipe, ¢, to the purger, d, and passes be-
neath the surface of the water therein,
which retains any escaping ammonia.
Fig. 2 is an
ICE FLANE
for shaving oft fragments of ice for cool-
ing drinks. It consists simply of a couple
of plane knives inserted in a board, over

be restored, The gas will be rapidly

which the ice is drawn. The shavings
fall through the apertures beside the
blades and into the vessel placed below
for their reception. An interesting de-
vice, which we may here add, sinee it is
connected with the suhject of ice, ix an
ICE LOCOMOTIVE
or traction engine, for running on ice
(Fig. 8). It was constructed by the

Messrs. Neilson, of (lasgow, Scotland,
and employed for carrying passengers

re-dissolved, reducing the pressure, as the lquid ammonin
will evaporste with corresponding rapidity, drawing for its
latent heat upon the sensible heat of the water 1o be frozen
The result will be the completo evuporation of the li-,m-ﬁwi
ammonia snd the restoration of an aqueous wolution, in the
boller, of the original strength, Between the jce pan and
the well js a body of aleohiol, which will not freeze, but will
Act as a conduetor, During the refrigeration, the vessel ¢
has & non.conducting envelope i

Ferdinand Carré's continuous process, shown in the three
other viewn in Fig. 1, depends also for s offlcur y upon tho eys

poration of lquid ammonin.  a In the bollor, oxposed to the

heat of the farnsco, b; ¢ la an Indicator 1o show the level of |

the Hquid ; { is & tube conducting gas o the liquefior, j ; the
vertical pipe abave the branch, 1, leads to & safety valve, and
any escaplog gas passes by pipe, ¢, to the water tank, ¢,
where it is atmorbed. 7is s tube which brings back to the
boller saturated solution of ammonis from the absorbing
spparatus, w u ; this solution passes downward trickling
through the perforated trays, g, while the sscending gas

“Publisbied (o numbers by Mesars, llurd & Houghton, New York ety

CARRES 1CE-MAKING MACHINES,

distributor, p, the pipe, #, belng wound spirally around the
tube, ¢, through which the vaporized ammonia is returning
from the refrigerator, ¢ 4, the vapors serving to reduce the
temperature of the liquid in # before It reaches the refrige-
rutor,

The refrigerator aelf consists of a number of zigzag or
spiral tabes—in the apparatus here represented, six in all—
immersed in a tank constructed of non-conducting sub-
stances.  Ench one of the six zigzags receives an equal sup-
ply of the liquid smmonia from the distributor,  The amall
tubes conveying this supply are shown at p.  The vessels, r,
to be refrigerated are sustained on & carriage, which is slid
back and forth by the same power that works the pump, o',
by which the re-saturated solution of smmonia I8 retarned

to the boller, The spuce in the tank surrounding the =ig-
zagn and the water vessels, r, is filled with an uncongelable
liquid, such as alcohol or u salution of chloride of calcium.
The ammonia in the zigzags, ¢, discharges in a vaporized
form into the collector, s, and passes throngh the tube, £, to
the cylinder, u, whore It extends nearly to the bottom of
the vossel, nod thero discharges the gas into the water which

and freight between St. Potorsburg and Cronstadt, Russis.
It has two driving wheels, each 5 feet in dinmetor and stud-
ded with spikes. The front part rests on a sledge, which
in kwiveled und may be turned by the wheel which has an
ondless serow, working o pinfon that turng s segment
nttached to the sledge body. The eylinders are 10 inches in
dinmeter and of 22 inches stroke.  The weight of the eogine
I 12 tuns, and it is said 1o have attained a speed of 18 miles.
per hour on the lce.

Just now, when chemical fertilizers are
sttention, it is of interest to note that Mr. Charles
ward, of England, as we learn from the Journal
ticulture, hus apparently succeeded in proventing
blight, by supplying the mineral elements of pota
food to his garden, which had aly been 1
with nitrogenous manures. He claims to have
better crop, the tubers more even in size, smool
and free from disease ; while the market g

him suffered Yeayy losses from the potato d




‘ngmmof the wood is not de-
ted from the cellulose, and eventually

ltbqotnmtocutﬂwvood up very
’czd «m the Sinclair process, but only to split it up like
foraparlor stove, A chemically prepared
1 s boiled for six hours with the wood under

Md'm After the boiling, a portion of
incrusting material is found dissolved in the liquor, and
mol i'hmmo{mmm-mn is extracted

dlplay thooduheohomrodn as possible, like pop-
lliden ‘ote. These kinds of wood are not decolorized
in this process, and the albuminoid and gummy
are mostly dissolved. The success of this pro-
depends less on the pressure during boiling than on the
mp which must not exceed 248° Fuh.
~ The of oak wood for paper stock offers one advan.
tage, namely, that the tannin contained in it is obtained as
a by-product, and the solution thus obtained can be very
profitably employed for tanning, as experiments in this
direction have abundantly proved. The solution which runs
off from the wood, or expressed from it, in this new process,
is already 50 concentrated that evaporation seems superfiu.
ous, and is only undertaken when a very concentrated solu.
tion of tanuie .c!d is required either for transportation or
for keeping. The other chemicals contuined in the lye are
in no way & hindrance to thet anning process, but mther aid
it. Experiments show that hides prepared in the usual
wanner, when simply laid in this liquor, were perfectly
tanned in ten days.

NEW BOOKS AND PUBLICATIONS.

THE ANDES AND THE AMAZONS, or Across the Continent of South
Amerion, Hy Professor James Orton. Third Edition, revised,
und enlarged. with Maps and Ilustrations. New York cofty:
Harper & Brothers.

101807, Professor Orton set out on his first journey across Equatorial South
Ateriea, and the record of his travels Is embodied In the first edition of the
present work, In 1533, he made a second expedition, and navigated the
Anaxons from Para to Yurimiguas, thence over the Andes to the Puclte
const and down to Lima. The main objects of the journey were sclentific,
and thoy Included o special study of the Marafion reglon, of which little has
hitherto been known, besides the collection of facts {llustrating the com-
mercial resources and possihilities of the Valley of the Amazons. We need
hardly say that Professor Orton has accomplished his task thoroughly and
well, for our readers are already famillar with portions of his Journey
through the admirable Jetters which be forwarded to the SCiExTIFIC AMERl-
OAX from many interesting points along his route. Those who have read
these fascinating recitals, and desire to know more of the strange region
‘which they describe, will gladly welcome the present volume, in whoso copi-
ous pages detalls, nocesanrily abhroviated {n the newspapers, are prescnted
tn f0ll, The ilustrations are excellent and layvishly supplied. By them, and
together with the two large maps added, the reador cannot fall to realize
the Journey so Weldly described by the nuthor.

Recent American and FLoreign Patents.

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS,

IMPROVED DUMPING CAR.

David Munuel, Readyville, asslgnor to himselt and Ezrm G, Per-
king, Hydo Park, Mass,~This conslsts of u body supported on rock=
ers, which work on rocker bods mounted on the perch ot the car,
and having Unks o connooted with the rockers as to allow them to
work froely,and at the same time keop them on the rocker bed; and
it also consists of & contrivanco of the brakes to swing together
with the wheels.

IMPROVED STENCH TRAP.

Edward F, Hutchins, Toronto, Cannda,—In order to so improve |
the metalllo stench toup In common use that the bursting of the
s e by froezing is avolded, and that the detaching of the trap for
eleaning or melting the feo muy be readily accomplishod, this in-
ventor proposes o stench trap made of an olustic mutorinl, connee-
ted in n dotachable muoner to the plpes.

IMPROVED YELOCIPEDE.

K. Walcot Laurenee, Now York olty.—This invention conslsts in
mounting the steering whoeol on tho reach of a lover pivoted to the

seat und arranged in an axle gulde, oxtended forwand to the foot |

rest. It can be worked by the foet to gulde the carriuge while the
propelling power I applicd by band, und the carrlage can nlso be
gulded by the deiviog wheels by turning one faster than the othor,

IMPROVED METALLIC ROOVS,
Fraools O Conkling Monroe, N, Y. Thix consists in the combinn-

tlon, with u sbingle roof, of stelps often extendiog from pouk to |

vives, Wso steips nufled at the butt of enchrow of shingles, und o

wood stelp urranged slong the muargin and edge of the two streips. |

The lutter ure similurly conneoted by hooked flanges,
IMPROVED VLOOR CLAMY,

Willlum B, Splok and Wilbor Mason, Providence, It L-This con-
sistaof n groovoed base plece, with floor entering knives, n ratohot
slide plece, and un oporuting lever, together with oving and look-
ing pawls. The opernting pawl bas o tap pin that roleases the look-
ing pawl whon the siide plooe Is to bo carried baok,
IMPHOVED FARTENER FOR THE MEETING RAILS OF

Goorge Bdwards, Brompton Road, Bouth Kensington, England.—

BABILES

This lmprovowent serves to facllitate the disengagemont of thoe |

doviews provioas to moving tho sashes.  Itis also provided with
menns for drawing togothor the adjacent odges of the two sashos,
to prevont rattliog and exclude drafts. It is a simple and ingen-
jous spriog bolt, huving o soreow attachment whoreby the sashes
way bo drawp togetber,
IMFPROVED PLASTERING LATIL
Theophlius A. Sohellor, Marysvillo, Cal,—~This ls an Improved
plustering luth, by whioh the plustoring is firmly held without dan-
gor of dropplng and without the use of hair or othor binding ma-
toriul. It has dovotall mortdes cut Into the wood,

Scientific American,

NEW AGRICULTURAL INVENTIONS.

IMPROVED ANIMAL TIAY,

William Wallnoe, Tarrytown, N. Y.—Tho stationary and movi-
ble jaws are pivoted together, and extend above the pivot a sul-
table distance to be closed quickly by a strong string.  The sta-
tlonary Jaw has an extension forming a stake, by which the trap
may be set up in the ground : alko an arm on which the trip for
sotting and springing the trap js pivoted. The other Jaw hasn
catoh for hooking the trip. A lever, on the upper end of which
the trip is formed, extends downward to the point wherothe Jaws
uro to gripe the anfmal, and carries n yoke to be set In the runway,
%0 a8 to be moved by the animals n attempting to pass under it

COVER FOR THRASHING MACHINE TUMBLING RODS,

William R. Wilcox, Sterling Center, Minn.—This cover for the
tumbling rods of thrashing machines will allow the knuckle joint
to be ofled without removing the cover,

IMPROVED LAND ROLLER,

Fredus B, Hadley, Monterey, I1L—This conslsts of an Improved
land roller, made hollow, and provided with ribs or fanges upon
the inner surface of its shell and the heavy Inner eylinder.

IMPROVED GRAIN SEPARATOR,
David E. Fisher, Patterson, Ohlo.—For operating or shaking the

41
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IMPROVED FAUCET.

Patrick Skelly, New York city.—This relates to Improvements
In faucets for barrels of all kinds, that a tight seating of the stop-
ook without leakage, and a superior and readily applied coupling
with the liquid-conveying pipe, are obtained.

IMPROVED SOAP FRAME,

Danlel Whitaker, Boston, Mase.—This soap frume can be conve-
nlently set up and taken down, and its side and end plates are more
firmly connoeted than others of Its class. The base of the frame is
mude In threo parts, socured to ench other by transverse screw
bolts, whereby they are adapted to enter grooves in the base of
frame, and are attached thereto by hooks und staples. The end
portions of the frame have clamping bars attached, whereby
thoy muy be locked to the sides, In such a manner as to hold the
onds vertioal, and form a tight jointbetween thom and the sides
and lastly, the side portions of tho frame are provided with truss-
like brucos, whereby thoy are prevented from buckling, warping,
ote.

IMPFROVED END FASTENING VOR SUSPFENDERS,

John H. Murfey, New York eity.—A clip of sheet metal is con-
trived for fastening one or two ends to the buekle, hoop, loop, or
otherdevice, for connecting the end to the principal strap. The sald

contrivance is such that the clip ean be made by stamplog or
hing it outat one blow of & press, and can be fastened on the

screen shoe, n diferentinlly ribbed and ecoontrioally ted ro-
volving cam s employed,

IMPROVED WEANING NIT.

Phillp Heak, Toledo, Iowa.—~This consists in the hollow bit hav-
inga V bend formed In fts middle part,and perforated with a num-
ber of holes, and provided with the rigid arms.  The rigid attuch-
ment of the arms prevents the bit from turning in the animal’s
mouth and getting Into such a position as not to be effective.

IMPROVED FLOW,

Robert Cassidy, Thomas R. Lamb, and Chauncey L. Vaughan,
Beloit, Kan.—~This {mproved plow s without side draft, and of
lighter draft than ordinary plows, und way be readily adjusted to
run deeper or shallower in the ground, and to take more or less
land, as may be desired. The plowshure I8 of special form, and has
the cutting edge at right angles with the land slide. It is combined
with a slotted standard, curved inwandly to bring the plow beam
nearly over the center of the share.

IMFROVED WHEEL FPLOW,

Willlam A. Ruddick, Carthage, Mo.—This ‘mprovement consists
of an A frame mounted on the plow beam transversely with o cas-
ter wheel on the apex of the frame, to run on the land, Thereisa
larger wheel at the end of one of the bars of the frame, and &
tongue connected with the base of the frame. Wheels are con-
trived for rising and lowering at will to adjust the plow for fur-
rows of different depths, und for carrying the plow sbove the
ground.

IMPROVED FLOW.

David H. Jarrard, Talladega, Ala—This plow Is so constructed
that the plow standard may be adjusted to give any desired pitch
to the plow, and may be held securely in place when adjusted, and
which will support the wing of the plow plate to prevent it from
being bent or broken.

IMPFROVED MOWING MACHINE,

Charles B. Martyn, Waupun, Wis.—This {mproves the construc-
tion of reapers and mowers in such a way as to convert the long
and unequal stroke of the connecting bar {nto two short and equal
strokes of the sickle with a motion of uniform velocity.

IMPROVED BUTTER WORKER.

Charles Plyer, Hompstead, N. Y.—~This Invention consists of a
concave dish with mised center, to which a swinging lever, of a
shape corresponding to the dish, is swiveled, This is to be worked
ull around the dish for cutting up the butter.

IMPROVED GRAIN HEADER.

Charles K. Myoers and John W. Irwin, Pokin, 1L, assignors to
said Myers nnd Petor Woyrick, same place.—~The objoct hore is 1o
fmprove the construction of grain headers, so that the reel may
be moved farthor from and closer to the cutter bar automatically
as the ocutter bar is raised or lowered to operate upon taller or
shorter grain, The device includes five now mechunical construc-
tions.

i D
NEW TEXTILE MACHINERY.

MECHANISM FOR OFERATING TAKEUF HOLLERS FOR KNIT-
TING MACHINES.

Ira Tompkins und Albert Tompkins, Troy, N. Y.—~This consists
of the tension spring employed o regulato the tension of the cloth
interposed between the erank rod and the rod for working the
take-up pawl lover, It is so arranged that whon the machine doos
not deliver cloth for uny reason, us when not making stitches, the
spring will compress and allow the orank rod to work Its regular
ocourse, while the pawl lover will be held by the tenston of the cloth
until the oloth s deliyvered from the maohine ngaln.

IMPROVED BELVAOE GUARD FOR LOOMS,

John H, Mills, Lisburn, Pa.~This s o wire Oogor, with o spriog
[ lever fitted to i Httle blook, to be so attached to the loom templo
| that the finger projeots down past the solvage st the point where
the flling s bonten up, so that the shuttlo degws the fHng around
sald foger untl] It arvives at the box ot the other slde.  The reed
| then strikes the spring lover, and ralses the finger out of the loop
wfter the shuttor entors the box,  The guard moves wlong with the
temple relntivoly to the oloth, so that (e is always (o the eight po-
gition,  Thore s goned on ouoh sdo for eaoh solvige,  The objeot
I8 to ko the selvage more undform and rogoloe a1t (s ording-
| 1y e,

| IMPNOVED HOSK

GO0 DN,

| Henry G. Hubiburd, Mlddlotown,Conn., ssslgnor to Bussell Manu-
fucturing Company, of same place.—The Invention cousists in an
| fmproved hose goods, baving one or moro selvages upon one odge,
and two or more upon the other edgo, to Interlup with ench other
In forming the senm,

O
NEW OHEMIOAL AND MISCELLANEOUS lNVBlTlONB

IMPROVED HEED ORGAN #TOF ACTLON,

Henry Smith, Guoanoque, asslgnor to bhlmself, Joseph George,
and Charles Meo, Kingston, Canada.~This consists of & osm lover,
pivoted to the Koy board, nnd connected to the stop, and so ar-
runged as 1o not direotly on the valve or mute, making o simpl
and cheap contrivanoy,

INMPROVED INUHALER,

Goorge L, Orosby, Haonibal, Mo.~This invention oonsists in
combining u glass stoppor, having an sold recoptacie and ale pas.
suges, with o grooved stopper and tubes,  From the nold recopte-
ele the fumes are deawo down through a tube into the Hguld by the
body of the Intuler, to be Inhaled through o Hexible tube

nu-np without sewing, rivoeting, or other means required to puncture
orslit the end.

IMPROVED MARNESS CLAMP.

James McCormick, Glidden, lown.—This consists of rabber-facod
metal plates for attuchment to the jaws of harness makers' sewing
clamps, to hold the leather to be sewn without fnjury to It and, at
the same time, firmly. The sald plates are constructed with a
groove in the face side, which recelves the rubber facing, and holds
it without other fastenings.

IMPROVED EVAFPORATING AN,

Sydney 8. Connor, Amite City, La.~This consists In un lmprove-
went ln evapormting pans by providing them with detachable par-
tittons baving angle bars to make tight connection with the bot-
tom.

IMPROVED PEDAL ATTACHMENT FOR CABINET ORGANS,
Benjamin L. Boomer, Campello, Mass.—This is & contrivance for
closing up the opening in the front of the case for the pedals, and
fastening und unfastening the panel which closes it by the desk.
The object is to make a better and neater appearance, and protect
the [nstrument from dust, mice, ete,

IMPROVED STOPPER FOR SHIFS' RUNNING GEAR,

John W. Knight, New York city.—The objeet of this invention is
to prevent the chafing and wear of the safl of a vessel from the
rope or buntline by which it is drawn up: and it consists of a stop-
per attached to the mast orany part of the rigging by which the
rope Is held, so that it will hang loosely over the salfl, and so that
when the fall of the rope is bauled In, it will let the rope go free.

IMPROVED METAL TOY.

William A. Harwood, Brooklyn, N. Y.—This improvement in toy
horses consists of a contrivance of the support by which the horse
is mounted on the wheels, 50 as to be elevated and to make n
stronger support than is now used, and yet employ less metal to do
it. It consists of anarrow strip of metal or wire, bent =0 as to make
a light support, and at the same time stiffen the metal.

IMFROVED BREECH-LOADING FIRE ARM.

Ira M. Earle, Guilford Center, Vt.—This consists of a hammer
contrived to explode the cartridge and close the breech at the
instant, the said hammer moving as the radius of a circle, and
forming, with the housing, arcs of concentric circles, {n such man-
ner that it bears ot all times the same relative position to the
solid housing, which supports it in its rear, and sustains the shock
of the explosion. The bammer cannot explode the cartridge till
it is In position to close the brecch. The invention also consists of
the shell extractor, so armnged that it is operated by slight exten-
sion or continuation of the thumb pressure in the motion of cock-
ing the plece.,

IMPROVED COUNTER STIFFENER FOR BOOTS AND SHOES.

Goorge W.Simpson, Federalsburg, Md.—This consists in a skel-
oton counter or back stay made of spring steel, and consisting of
the parallel bars and the cross bars, baving their projecting ends
boent Inward to adapt it to be applied to boots and shoes. Its object
1% to provent boots and shoes from belng run over at the heel.

IMPROVED FISH TRAP.

Jumes MoRoberts, Toledo, Iowa.—~This 1= an improved trap for
catohing tish at the outlot of lakes and ponds, and in other places
80 constructed as to prevent the escape of the fish within the trap
when apother fish is entoring, and to prevent the smallor fish from
belng destroyed by the larger ones.

IMPROVED ARTIFICIAL FLOWERS,

Mrs. Ellza F. Penley, Brooklyn, N, Y.—This consists of flowers,
leaves, and other artlcles cut of layers of rattan pith or other
wooden strips, wound (n continuous steands or colls and comen ted
toguther, the leaves belng attached to a sultable stom.

IMPROVED PASSENGER REGISTER,

Willium Mehan, Hoboken, N. J.—In the doorway of a car is plv-
otod a vertioal ghaft to which a turnstile Is attached, In the floor
of tho car beneath onoe side of the stile Is placed & welghted plat-
form, of such a size that thoe passenger cannot stop over (t. A sot
of ordinary registering wheols is 50 arcanged a8 to tum the first
wheol of suld register through the space of one tooth at each do-
prossion of the platform,

IMPROVED LETTER BOX,

France lorsche, Now York olty—This conslsts of o lettor box
with two or more downwiurd Inelined lotter spaces, with slotted
bottom purts, so that the lotters muy be seen through the opens
Ingy In the doors of the adjoining boxes bolaw.,

IMPROVED BALE TIE.

Deall Hempstead, Little Rook, Ark.—This improvement consiats
fnn buekle slottod ut one end »o a8 to sllow the bale bund to be
fastenoed thoreto by stmply bending it around the same, thoroby
vonnomizing hands @ and having at the other @ button upon the
under side, having two extensions, one of whioh bs lareor thisn the
othor, which button ts adapted to pass through s slot o the othor
ond of tho bale band and thus secure the band wround tho bale,
Tho button may occupy any poaltion with respoct to the buokle,
nnd the arrangement (s such that to loosen the band the buckle
must bo brought toa position that the straln of the band will not
naturally allow it to assume, thus lnsuring o seoure fastoning.

IMPROVED FAUORT ATTACHMENT,

Harry L. 8adler, Brooklyn, N. Y.~This (oveation coosists of &
sorow throaded busilng of the faucet hole, In contvetion with an
interior tube, baving rocosses, and a wooden plli‘.
plug tuboe has Interlor projeotions, that are by lugs
hollow and throaded koy thit sorows tnto the blllhinc nntl m
Ina skt with wooden Hadog, the faucet, opening or mm

kog by the Iusertion or withdmwal of the MOB’




gp::’t it 1s esught and held by a spring cateh, and
15 thus not. Hable to fall back and mar the instrument or break the

N. Y.—When the lens holder s raised

lenses.  Wings or alde shiolds aro employed to keop the light from
tho oyos when using the instrument.  Sald wings may be closed
IMPROVED TUG BUOKLE.

Herbert €. Wand, Wilimar. Minn.—When the draft strain comes
wpon the buckle the bail slips forward, and the tug 18 clamped bes
fwoon & oross bie of the bail and a front oross bar of the buckle
framie, thus relieving the tongue from the most of the draft strain,
Tho principal use of the tonguo is to prevent the tug from slipping
when the draft strain is being applied, and to prevent the said tug
from working loose. _
METHOD OF UTILIZING THE LEATIIER OF CARD CLOTHING,

Frank E. Brummit, Walpole, Mass,~This inventor tukes the old
eard clothing as it now comes from the mills and s thrown away,
removes the teeth, and gums the leather with gum tragacanth, Ho
then resets the leather with now toeth, pricsing the holes in the
opposite way to the first setting, so that they will not go In the
same holes which they would be liable to do if set in the same di-
rection. The gum fills the old holes, and in some moasuroe restores
tho leather to tho orlginal condition for receiving and holding the
tooth.

ANKELE SUPPORTS FOR SEATES AND IMPROVED SKATES.

Julins Drucklieh, Jersey City Hights, N. J.—The first invention
consists of an outwandly curved supporting rod that is applied to
A socket pivoted to the side of the runner, Thoe supporting rod
makes it easier to beginners to learn to skate, while [t glves to the
accomplished skater a support for the Jower musoles, =0 that he
oan hold out longer and practice with less fatigue. The second
fnvention relates to such improvements in skates that the same
may be instantly and rigidly applied to the heel and sole of the
shoe. A setscrew allows the adjustment of the skate to any size
of heel, while & swinging lover produces, by belng earried up un-
il retained by a stop lug, on the runner, the tight attachment of
the skate to the boot heel, releasing the same whoen the lever is
lowered and the griping of its sharp edge is discontinued. The
front part of the boot or shoe is connected to the skate byan nd-
Justable toe holder,

IMPROVED CARTRIDGE.

Albert Hall, New York city.—This relates to improvements in
the construction of paper cartridge shells, by which the same are
considerably stiffened, and the anvil rigidly and strongly secured
in position in the shell. The invention consists of a diametrical
anvil, made in one piece with an encircling socket tube, retained
soourely by a paper shell and metallic cap pleco,

IMPROVED SHOE FASTENING,

William J. Vitt, New York city.~The flap s fastoned to the up-
per by anumber of tubular clips applied to the shoe. The clips of
the flap and upper are armnged to alternate with each other, and
connected by a string that s seoured by a knot to the lowermost
clip. The string I8 thon passed through all the elips, the upper end
giving readily for the opening of the flap In putting on or tuking
off the shoe. The end of the string Is applied to and rigidly re-
tained by a suitable clamping devioe, and then passed through a
hole or erelot of the upper to the inside to be wound around the
ankle.

i
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NEW HOUSEHOLD INVENTIONS.

IMPROVED SASH FASTENER,

Thomas Hill, Portland, Me.—The invention relates to a fastener
%o constructed and applied as to lock the upper and lower sash to-
gether in any adjustment. The fastener consists of o notehed and
slotted plate, secured to the side bar of the upper sash. and a but-
muaﬂMw&mM&elmﬂ.memml
being such that the catch works in the slot of the plate. and engn-
numw:owm-.anmummm.

IMPROVED WASHING MACHINE.

Franzis M. Hellstrom, Lawrence, Kan.—The rubbing surfuce of
the suds box s formed by attaching balf-round strips of wood at
thelr ends to sérips of zine. The movable rubber s formed by at-
taching half-round strips of wood o the curved edges of segmon-
tal disks. Whn!hobvmm-momm-mlm position thelr
ends rest againat cleats attached to disks of the movable rubber,

[JuLy 15, 1876.

Srientific dmericni.

NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPROVED PROJECTILE.

James M. Polland, New Orleans, La.—This Invention consists in n
projectile having o central cylindrical portion, with ends sym- |
motrically tapered to a confeal or paraboloidal form. the rear end i
of the projoctile being upset or molded with a mised circumfer- |
ential bur, which is of less diameter than the cylindrical portion,
and has # convex end. ‘The double parmbololdal form ndapts the
projectile to the least yesistance from the nir, whilo the ratse bhur
nots In the nature of a guide, as o feathor to an arrow.

IMPROVED FEATHHERING PADDLE WHEELS,

John I, Clow, Omange, Wis—Certain improvement= are made in
that class of paddle wheols designed for the propulsion of boats in
which tho paddles are pivoted upon one side of the centor so as to
foathor or move edgowise (n rising from the water 50 as not to
onrry doad water. The invention consists mainly in the particular
construction of a locking bolt, armanged to be operated by a levor
and cam, and loented In the central part of the wheel 5o as to en.
gage with the middle part of the paddie, and lock or reloase the
same at the proper time.

IMPROVED PORTABLE DERRICK.

Shirwood Y. Reams, Balleville, Texas.—~This consists of an ad-
b ] ble orane m ted on a truck pltform, having an overhead
frame for the support of the upper end of the crune post, and
bruces for staying the frame. The crane can thus be turned
around to overhang the sides. The whole is a simple apparatus,
which may be moved readily from place to place by hand or by
horse powor,

IMPROVED WINDMILL.

James Ward, Winnemucea, Nev.—This consists of an upright
wheel with spirally curved floats, in connection with a cor-
responding number of fixed and hinged and welghted shutters, of
whioh the latter are regulated by welghts and a connecting gov-
orning string.

IMPROVED AUGER HANDLE.

James Magers, Gervals, Orogon.—By suitable constrmotion, a
locking plate provents the bit from turning in the handlo when the
nuger is in use,and at the same time allows the bit to be readily
dotached and attached when desired.

IMPROVED S8AW RET.

Henry Itskin and John Gregg, Rockfield, Ind.—This is n set to be
used with the hammmer. It has & wedge-shaped notch in the end,
and a guge to regulate the position from the side of the saw, =0
that by placing the noteh on the point of the tooth, and hammer-
ing the end of the tool, the same as an upsotting gage, the tooth
will be set by bending it Intorally. There is also an upsetting noteh
in the tool to adapt {t for both kinds of teeth.

IMPROVED NUT LOCK.
Samuel Henry, Chenoa, T1L.—This improved nut lock Is formed of
a curved plate, having itsends curved upward, and having notches
with inolined sides and straight bottom formed in sald ends, to
adapt it to be applied to the nuts of & pair of bolts. |

IMPROVED TIRE UPSETTER.

Ebenezer . Rose. Goshen, assignor to himself and George M.
Bull. New Baltimore, N. Y.—The tire or other iron to be shrunk is
heated, placed upon plates, and elamped against toothed blocks by
eccentrics. Then one plate and {ts toothed block and ecoentric are
forced forward, shreinking the fron.

IMPROVED MACHINE FOR MAKING WEDGES,

Johin Lennerton, Truro, N. S.—The first part of this Invention
consists of two revolving eylinders fixed upon a shaft furmished
with four outters in each eylinder, so armanged as to cut the wedges
to the required thickness and taper. The second part consists of
two other revolving oylinders, similar to the first pair, so armnged
upon the same shaft as to cut the wedge to the required width,
The third part consists of a circular saw and movable table top, so
ocombined and armnged as to cut the wedge to the required length,
and working in conjunction with the other parts.

IMPROVED TIMING ATTACHMENT FOR WATCIHES,

Thaddeus Ackley. Warren, Ohlo.—A spiml spring is armnged be-
tween a top plate and a grooved disk, and serves to throw the disk
into contact with the spurred catch at the instant when the lever
releases the disk-lifting spring. The spurred catch engages the
grooved disk at any position, o as to {nstantly turn the same with
the arbor, and move thereby the second wheel. By pulling out the
controlling lever the disk is detached from the spurred oateh, and
thereby the second hand stopped, the lever being pushed In at the
moment when the timing i= to begin, so that the second hand
moves until, by puiling out the lever, it is stopped again, so that
the time taken up by the mee s indioated In reliable and conve-
nient manner,

IMPROVED MECHANICAL MOVEMENT.

Miner G. Mosher, Wichita, Kas—This is an fmproved device for
converting u reciprocating fnto a rotary motion which has no
dead po nts. 1t mainly condsts in the combination of a U fork,
provided with two palrs of hook pawls, with the wheel provided

| with the bolts ; and in the combination of the three three-armed or
T bars and thelr connecting rods or chains with the U bar or fork

and with the two sets of hook pawls.

IMPROVED STEERING PFROPELLER
Flavios J. Ashburn, West Unlon, W. Va.—This consists of pro-
peller blades arrunged hortzontally on and hinged to vertioal
crank shufts suspended from a horfzontally revolving frmmoe above

against which they are locked by catches, so thit the rubber will
bo operated by oporating the levers.
IMPFROYVED KNIFE-SCOURING MACHINES,
Herbort Symonds, Troy, N. ¥.—In this deviee the
. ’ polishing pow-
dor is fod downward o the polishing pads from the reservoir,
There is also & new mechanioal fon of the pads,
IMPROVED BOLT.

Francis Robinson and John H. Ferris, Trenton, N. J.
siats of u bolt that slides and turns In & barrel by means of an in-
olined elliptical collar of the bolt bearing on the correspondingly
beveled end of the barrel.  The bolt is retained in locked position
by a shoulder or seat of the handle.

IMPROVED CAUFPET STRETOHER

Joseph 8. Ingham, Knoxville, Pu.—This is an fngentous combing-

tion of lever and pulley for drawing the edges of ourpets out taut.
INMFROVED DOOR BELL

James M. Hinchey, Philadelphia, Pa.—This consists of & bell me-

ehanism oporated by & swinging lever that winds up sspring and

rings the boll on o release of the pull, by the sction of the spring
and tranemittiog goar wheels,

IMFHOVED HEATING ATTACHMENT FOR STOVES,

Lars M. Madson, Daneville, Dak. Ter.—This is an Improved heat-
ing sttachment to cooking and heating stoves, by which the heat
of the fire gases i more caunpletely utilized before escaping into
tho chimney. 1t conslsts of & sectional pipe, made of jointed ol.
bows at sultable inolioation, and supported on the stove and on un
adjustable braoe standard.

~This con~ |

the wuter, and connected by their cranks to the erank of & shaft in
the center of the carrying frame, and uround which thoy swing.
i All the paddies thus face in the same direction, =0 that In the for-
{ ward motion they turn upon u hinge and work edgewlise, and in
| the back motion they work broadeide nguinst the water to propel
theboat. Thisinvention also consists of a stationary orunk around
which the bucket swings, made to be turned in cither way, and pro-
| vided with means for turning it, whioh may work olther by the
| engine or by the pllot wheel, wherehy the direction in which the
| paddles not. s changed at will to roverse the motion of the boat,
| and to utilize the propeller for steering It
IMFROVED METHOD OF ANNEALING PLOW MOLD BOARDS.
Ell H. Babeock and John €, Whiting, Canandaigun, N. Y.~The
object of this Invention I8 to enable chilled mold boards and other
chilled castings to be coolod without warping or bolng strained,
nnd thus keep them In exnotly the required sh pe. It ity In

IMPFROYVED KEY-NIOLE GUARD
John La Blane and Xavier St Plorre, San Franocisco, Cal.~This
conslsts of o sliding guard plato operutod by a crank plo, sliding in
o sogmental reooss of the fnee plate of the lock, nnd in u slot of the
gunrd piate.
IMPROVED AUTOMATIC CARL NRAKE,
Ira Robbins, Hughosville, Pa.~This invention relates to an im.

proved construction of our brake, dosigned to apply or remove the
brakes automationlly, or by hand, a8 may bo desired, It consists
chiofly In the armaogemeont of & bellows operatod continuously by
the car whoels, which is employed for reloeasing the brakes by not-
ing upon a Irlpp'lnu rod when the cars stop ; In the mochanism op.
omting o connoction with said bellows; and In devies for auto.
matically applying the brmkes by the impact or conenssion of the
onrs,
IMPROVED CAR COUPLING.

Nicholas Darrow, Hoempstead, Texas.—~The ours are arranged
with spring buffors, of which the buffers of one car have side-
extending guard platos, to which the tapering hoads of the buffers
of the ndjoining oar are fitted. The gusrd plates guido and assist
in the coupling of the ears, and also provent the cars from swing-
Ing too much from one side of the trnok to the other,

IMI'ROVED XUT LOOK.

Isanc Van Kuran, Omaha, Neb.—~This consists of a washor of
steel over a cavity In the fish plate, and surrounding the bolt, so
that the pressure on the bolt on the fish plate is transmitted 1o the
surfiuco of the plate surrounding the eavity by the washer. This
allows of any roquired amount of pressure, and at tho same time
affords a spring with sufficient reactionary power ngninst the nut
at all times to prevent It from beooming slack, so as to work off or
unscrow,

IMTROVED CAR COUPLING,

Jacob F, Rochm, Hinwatha, Kan,—When the drawheads appronch
for coupling, the spring-supported lloks enter tho mouth of the
corresponding cavitios at opposite sides of the drawheads, strike
aguinst the pins, s0 ns to throw them back and push them In up-
ward direotion on the guldes, to allow the pessage of the links.
When the links have entered beyond the plos, lever handles aro
thrown forward, and the pins dropped by tho concussion of the
drawheads, 8o as to couple the lHnks.

IMPROVED METALLIC GIRDEN.

John L. Nostrand, Brookiyn, E. D., N. Y.=In the nook of the
head or flange Is formed a longitudinal groove or channel, to re-
ceive the edge of the web, whero it s secured in place by bolts or
rivets. Ny this construction, beams of a groater strength can ho
made by using the samo quantity of (ron, or of an equal strength,
by using a less quantity of iron, and also, the strain is transferrod
from the rivets to the shouldors of tho heads, against which tho
edges of the web rest.

IMPROVED WATCHMEX'S TIME DETECTER.

Jacob H. Massey, Allentown, Pa.~This is a watchman's time
detecter, which is applicable to a bullding for inside and outsido
use. It consists of a dinl with concentrio circles, rovolved by a
clock traln, and operated by a suitable spring-marking device, In
connection with a pull from the inside or outside of the bullding.
The marking device s set for each day by a ecrank shaft engaging
a mok of the marker,

IMPROVED LEATHER-STRETOHING MACHINE.

William Coupe, South Attleborough, Mass—This Is an improved
machine for stretohing leather for belts and other uses, so cob-
structod as to streteh the leather evenly when varying in thickness;
und which may be readily adjusted to stretch the leather to any
desired extent.

IMPROVED VIBRATING PROPELLER.

John Forgie, Sr., and John B. Forgic, Jr.. Hicksville, N. Y.—This
fnvention consists of carrying paddles in the form of the siatsof a
window blind, and working alternately sidewise and odgewise to
the water as the frames swing backward and forward. The sald
frames are pivoted at the upper end,in such manner that the lower
end works parallel with the engine rod, to which it Is connectad, to
be worked by the steam power applied directly to the rod.

IMPROVED DOUBLE-ACTING FORCE PUMP.

Goorge W. Hooper, Greene, Me.—In using the pump, as the pls
ton moves downwand, a vacuum is formed above it, and the water
Is foroed, by atmospheric pressure, through passages and a valve,
and passes into tho upper part of the eylinder. At the same time
the wator in the lower part of the oylinder is forced out, opening
another valve, and passes into the pump tube and out through It
As the piston moves upwand, the water passes in through other
openings and valves, and passes into the lower part of the cylinder.
At the same time, the water above the piston s forced into the
pump tube.

IMPROVED VALVE GEAR. =

John E. Giles, Hazlcton, Pa.—The crank pin which works tho
valve s carried In a block in # slotted disk which slides along tho
disk for shifting the valves, and to the opposite sido of the axis for
reversing, and is worked by o sleeve on the shaft of tho disk to
which the shafting lever is connected. The disk is geared by a
toothed rim with a wheel on the erank shaft (which gears are 6o
oontrio), by whioh the [rregularities of the crank are overcome.
Yor a lap valve, the slot in the disk for carrsing the crank pin is
armnged out of the center of the line of the axis of the disk to Just
the measurement of the lap and lead of one end of the valve.

IMPROVED BARREL FOR WATCH SPRINGS. .
Sherman D. Johnson, East Haddam, Conn.—This invention 6oo-
slsts of tho comblnation of the malnspring barrel wnm)hnl":
with n separate toothed wheel around the barrol, that is capablo
motion independent of the rim on the breaking of the spring.

IMPROVED CAR REAKE. y
Jacob m:m:.l.onmmx.r.-;uum:'hwx:z
opposite sides of whoels, the ohject belng roliove the axies
Jatoral pressure to which they are subject whon the brakes apply
to ono slde only,
IMPROVED SHARPENING MACHINE. ]
Goorge W. Ingersoll and Harvey L. Mmm--m
I & now toolholing device, whereby sny cutting tool may bo
sharpened nt an oxact bevel without help, as one hand can ) tum
the stono and the other guide the too) agalnst the samo. B disoriodl
W ke rod, gouges may be ground with the samo bevel in s X

removing the castings from the chills as soon as they are cool
onough to be handled, placing them In hot forma, and cooling
them under pressure, and under a gradaally diminishing heat,

IMROVED CAR TRUCK RHIFTING AIPARATUA,
Raobvert H. Ramsoy, Cobourg, Canada.—This invention oonsists of

a oouple of trucks on each side of the track on which is the car
whoso trucks are to be shifted, carrying s boam oxtending norosm
from one to the other under the car body at cach end. Thore Is &
depreséad portion of the main track, down which the truoks to be
removed run, and detach from the oar, while the Iattor runs on

the beam carried by the side truoks, which run at the saime time | horzontally in uwm.umvm'm'm
on lovel tracks. The trucks to be 0onnected are run up the grade, | some of the hoat into the mass, for deying it :

and thus brought Into connection with the car.

. Tt is readily adapted to any size of grinding

IMFROVED FURXACE POR BURNING SAWDUST,TAN DARK,
Prodorio T. Kidder, Claremont, N, B.—This ition con
wsing feoders under or in the bottom of the muss of h >
with which the stove is filled. The sald feedors kre ploces of
exteniing from the frent at the draft inlot along the stove.
baok, 104 which, being ignited at tho front end, :
ther with the sawdust or tan bark immediatoly
the heat, asconding up the bank of other fuol,
charcoal, and it for s it falls
In oase the fino material Is very wot, p

by pasing from the tubes up through the fool.
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ural Implements and Industrinl Machin-
J 'Iﬂimmnu. KL Allen & Co, N.X .

“For Bolt Forging Machines and Powoer Hoam-
“m&& Forsalth & Co.. Manchoster, N, i,

in whole or part, lor
; ,...!wa-lo—vmuhmu 0 pa
My WI..

ventilation, a

upon thorough
l&m “olesn uo.mn. and plouty of lco water In
elther of the retall stores of Baldwin the Clothier, New

~ York and Brooklyn.

Telescopes nnd untorinl Stands—Manufao-
tured Sy John Byrae, xﬁ‘m Fouarth $t., Now York.

‘Hydrant H Pi and Couplings. Sond for
prices to m«y%? Co., Plusbinrgh, Pa,

Snydor's Little Giant One Horso Power Steam
Bnﬁne. complete with Tabular Bollor, only $150, Ward
B. Suyder, Manufacturer, $4 Fulton St., Now York.

For 24 Hand Portable und Stationary Boflors
‘and Eogines, address Junius Harrls, Tituaviile, Pa,

_ Patentees—desiving light artioles manufactured
1, Gray or Malleablo Iron, and Drass, address
‘Welles Specialty Works, Otlcago, Til.

Best Belt-Palleys—A, B. Cook & Co,, Erle, Pa.

‘Centennial Bxhibition, Philadelphin.—Examing
‘the Allen Governors, Maohinery Hally D, 9, Par, 71,

Muachine-cut brass gear whooels, for modols, &o.
List free. D, Glibert & Son. 212 Cheater St., Phlla., Fa,

“Dead Stroke"” Power Hammors—recently great-
1y improved, Increasing cost over 10 por covt. Prices re-
‘duced oyer 20 per cent. Hull & Belden Co,, Danbury,Ct.

Driving Belts made to order, to nocomplish work
required. Send full part{culars for prices to C. W, Arny,
48 North Third St,. Philadeiphis, Pa.

Power & Foot Presses & all Fruit-can Tools. Fer-
racute W_Kl.. Bﬂdxotpn.’N.J. & O, 23, Mohy. Hall,Cent'l,

The French Files of Limet & Co. have the en-
dorsement of many of the leading tnching makors of
America. Notice samples (n Maohinery Hall, Froonch De-
partment, Centennlal Exposition. Homer Foot & Co.,
Sole Asmu. 22 Platt St., New York,

Shingles and Heading Sawing Muchine, Sce ad-
vertisement o# Trevor & Co., Lockport, N. Y.

Solid Emery Vulcanite Wheels—The Solid Orig-
nal Emery Wheel—other kinds fmitations and Inferlor,
Csution —Ourn name Is stamped 1o full on all our best
Standard Belting, Packing, and Hose, Buy that only.
The best Is the clicorest. New York Belting aud Pack-
1ng Company, $7and 88 Park Row. Now York,

Hotohkiss Afr spﬂng Forge Hammer, best in the
market., Priceslow. D. Frishie & Co.. Now Haven,Ct.

Patent Scroll and Band Saws, best and cheapest
nuse. Cordesman. Egan & Co.. Cinelnnatl, Ohlo,

Linen Hose for Factories—l1, 134, 2, & 24 inch.

Atlowestrates. Greene, Tweed & Co. 18 Park Pluce, N. Y.

Baxter Wrenches fit peculinr cornors. Prices
reduced. Greene, Tweed & Co., 18 Park Place, N, Y.,

‘Steel from one 1b. to five thousand 1bs,
Invaluable for strength and dursbility. Clrculars free.
Plttaburgh Steol Casting Co., Pittaburgh, Pa.

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

For Solid Wrought-iron Beams, ete., see adver-
usement. Address Unlon Iron Mills, Plttsourgh, Fa.,
for Mtbograph. &c.

Hotchkiss & Dall, Meriden, Conn., Foundrymen
snd workers of sheet motal. Fine Gray Iron Castiogs
to order. Job work solleited.

For Solld Bmery Wheels and Machinery, send to
the Unlon Sone Co., Boston, Mass., for circular.

Hydraulic Presses and Jacks, new and second
usnd. Lathes and Inery for Polishing snd Buming
Metals. E. Lyon, @ Grand alrecl. New York.

Spinning Rings of & Superior Quality.—Whitins-
ville Bploniog Riog Co.. Whitinaville, Mass.

Dinmond Tools—J. Dickinson, 84 Nassau St, N. Y.
Temples and Olicans. Draper, Hopedale, Mass.

. M. will find, on reference, that the den
tfrice describod on p, 72, vol. 34, is n good one.—
¥. J. M. is informed that there I8 no formula for

the horge power of o boller, Ample boller power
for your cogino is always to be recommended,—
A. L. F. should use marine glue for fastening
cloth or paper 1o wood.  Sce p. 43, vol. 82.—C. W,
F. will flod direcdons for otohing on gluss on p.
400, vol. 81.—H. 8. can caloulate the speed of his
planer by usiog the formula given for speo ds of
pulloys on p. 3%, vol. 3. Ho should temper is
wolding knife to s brown color. See p. 21, vol
3L—H. H. should cover the copper connections in
his Bunson battery us deseribed on p. 235, vol. 3.
~A. A.can tomper his millpleks by the process
described on p. 106, vol. 25.—W, D. Y, can caleu-
late the lfting power of hydrogen by the formu-
1a given on p. T4, vol. dL—W. H. 8 cun prevent
rust on Iron and steel by the wethod desc wibed on

Scientific

horso power ongine? A. We think you would find
it moro satisfuctory and oheaper to pump the
water by means of the windmill, und store it in
o tank for uso during culms. You might compress
ale by means of the windmill, for the purpose of
driving an engine. But the air roocivers would
noed to be larger and more oxponsive than the
wator tank.

(2) P. I, 8. usks: 1. How can | granulate
s0ft soldor to about the size of common shot 7 A.
Melt tho solder and pour (b in o thin stream from
somo hight {nto a vessol of cold water, 2. Does
common half hard brass wire In the coll suffer a
loss of strongth by belng exposed to tho ale? Ao
Tho loss, If any, is very slight,

(B R. T. S asks. 1. What remedy can 1
use to destroy tho Inseots which infest the rose
Dushes? A, Tobaeeo water. 2, How can I pre-
vont woeds from growlng? By hoolng or pulling
them up.

(1) A, says: L have been trying to moke
nitrons oxlde gus, buthave not succesdod.  Atter
1 have heated the nmmonin for u fow moments,
tho water from the wash bottle comes In to the
ohemieal sk, How can I romedy (t?7 A, Place
pure niteato of nmmonin in o capacious tusk, pro-
vided with u suitable perforatod stopper, through
which o plece of gluss tublng, boat ut clght nogles,
Just passes. This I8 to be connected by means of
rubber tublng with an empty bottle, fitted In &
stmilar manner to the ordinury wash bottle, with
the exooption that neither of the tubes must ex-
tend to the bottom of the bottle; they should
be cut off Just on the lnner slde of the stop-
per. This will serve for condensing tho great-
or part of the molsture that comes over, and at
the same time prevent the cetreat of the liguid
(nto the hot flusk on the removal of the source of
heat; itiswell to keep this bottle Immersed in
cold water during the operation. The purifying
bottle may consist of o tall, slender (dry) wosh
bottle, filled with conrsely broken lumps of proto-
sulphate of fron (copperas), The inlet tube of the
purifier must extend quite to the bottom of the
vessol, 50 n8 to forco the gus to puss through the
entire column of copperas.  Whon the evolution
of gas censes, the reservolr should fmmediately be
disconnected from the purifier and the stopper re-
moved from the generating tlask, before the heat
s removed. If these latter precautions bo ob-
sorved, thore will be no danger of a retreat even
if & wash bottle be employed.

(0) A, L'E. says: Please give me n good
reclpe for removing paint stains from  white
shirts. A. Moisten with benzole and cover on
both sides with warm pipe clay, Place under
pressure for severl hours, and repent if necossary.
You should have stated, if possible, what kind of
palnt produced the stadn, to cnnble us to properly
answer the guestion,

(6) 8. H. D.asks: Arethe engines of Mr.
Corliss at the Centenninl exhibition connected on
ono shaft at right angles? A, Yes,

(7) H. W. asks: What liquid must I add
to yourmixtures for colored fires in No. 13, vol.
347 I have tried theliquid given in the same num-
ber with the result thatit will not harden or burn.
A. Colored stars may be made by using any of the
recipes for colored fires with a mixture of fsin-
glass (pure gelatin) 14 oz, camphor 3 oz, and al-
cohol 3{ oz. Make into balls of the requisite size.
roll in gunpowder, and dry in the sun.

(8) W. L. 8. says: The packing box
around the stem of the slide valve on my engine
has got stuck fast with old tallow and perbapsiron
rust, 50 that I cannot move it either way, and the
box needs new packing. How can I looson it with
out taking off the steam chest? The box s of the
usual form, set up by two bolts. A, Try driving
wedges behind the flange.

(9 W.H. W, asks: What can | add to an-
iline black so usto keep itblack, in dyeing leather?
When dissolved In water or spirits, It turns o o
brown color. A. Try the addition of a small
quantity of sulphate of copper to the liquor ; and
after dyeing, pass between warm copper rollers.

(10) J. R. C. asks: Is there any known sim-
ple and cheap method or process for forming, dis-
solving, and retaining in perfeot solution the
protocarbonate of fron, in a4 common mineral
fountain? A. The protocarbonate of {ron s by
no means & rare salt, It dissolves us completely as
bicarbonate in carbonle sold water, Large quan-
titics of the pure carbonate are coployed In the
preparation of artificial minernd waters. On ex-
posure to the alr,the ron §s finally deposited as an
ochery depositof the hydrated peroxide.

(1) J. A. W. asks: A friend and myself
have had an argument about s vacuum. My
friend states that, if wo tako o oylinder that will
stund oo external pressure of 25 1bs, 1o the square
fnch, we can collapse It with un alr pump that
is strong enough for the work. 1 claim that
15 1bs, per square Inch s the Hmit,. Who is right?
A. The ntmospherie pressure upon cach square
inch of surfnce equals 156 1bs., 50 that a boller on

American.

(15) J. 8. asks: [ cannot get a fine line on
tracing (.!olh Please tell me how to work it, and
how to color plans on tracing cloth. A, Use tra-
clng cloth with one slde glazed. The other &ide has
u dead finish, and the cloth will tuke as fine an ink
Hue as desired oo the glazed surface. To color, use
tho brush only damp with the color, und apply on
the back or dead finished side , and the color will
show through. Do not get the brush too wet
with color, and you will succeed.

(16) H. 8. J, says: We are using three
bollers for steam heating, and we find a great deal
of unconsumed mater al s wasted with the ashes,
We use Illinols soft coal on grate bars with 17,
inch openings.  A. Decrease the width of open-
ings a8 much as possible.

(17) A. E. usks: When cold water is sad-
denly brought Into contact with red hot iron
plates, a8 In the case of many boller explosions,
does It become decomposed into bydrogen or oxy-
gen, or I8 It merely converted Into steam ¢ AL It
I8 not at once converted into hydrogen, A small
portion of It isconverted Into steam of o high ten-
slon, which buoys up the remaining water and
prevents actunl contact with the hot fron.

(18) €. W, J. says: Home made potash
soup with us will not keep. It has a tendency to
spoil, und In @ short time it smells badly. We
therefore do not put up at & melting as much ns
we wish, Please inform me what will preserve
such soap from this tendency. A, The trouble I8
probably due to the fact that the conversion
of the fat into soap I8 not complete, either from
an Insufliciency of the alkali, or that the boiling
15 not continued long enough.

(19) H. P. J. asks: »will you give me the
proportions of the smallest steamboat that can be
bullt for practical working, to make 10 miles per
hour In still water? A, Probably it could be made
as short as 26 fect.  See p. 185, vol. 20,

(20) W, A, H. asks: 1. Is there any metal-
lic compound softer than lead,and that hasas high
or higher a point of fusion? A. We do not know
of such a metal or alloy. 2. What would be the
amount of wear upon small steel dies used for
stamping lead 7 A.This could best be determined
by experiment.

(21) W. O'H. says: If you take two vessels
of equal size, fill one with water and the other 1}
full of very finely sifted coal ashes, you will find
that all the water in one vessel can be poured into
the vessel containing the ashes without any over-
flow; also that all the ashes in one vessel may be
slowly transposed into the vessel containing the
water without the latter overflowing. Do the
facts prove that {§ of the body of ashes is com-
posed of air cells? AL If you place the same
quantity of water in a tube, having about a quar-
ter inch bore, mark the center of the meniscus at
the top of theliquid, and finally add the quantity
ofa:hes mentioned. You will find that every grain
of ashes introduced will cause a corresponding
displacement of the surface mark.

22) E. C. N, asks: 1. In two water tunks
of the sume dimensions. the temperature of both
and the amount of water dmwn from ench being
alike, In which will a 10 Ibs. cake of foe last the
longer, the one In which the fce is cut in small
pleces, or the one in which it is put in in a large
plece? A, Other conditions belng the same, the
ice In the tank containing tho fragments will melt
tho quicker. 2. Why ? A. Because It exposes o
larger surface of contact with the wuter,

(24) F.J. asks: Will an engive 1} x 3 inch-
es have suflicient power to run a screw-cutting
lathe of 12 Inches swing, 3 feet between centers?
A. No.

(24) N. W. H. asks: How can [ soften
small castings of gruy Iron, 50 as to drill them
with twist drills? They are chilled In cooling.
A. If you use carbolic acid with your drills, you
need not soften the fron,

(25) G. E. H. asks: 1. What is a pitman
rod? A, A pltman bas o reclprocating motion at
each end. 2 Is the conneoting rod of an engine
g pitinun rod? A, A connecting rod porforms o
rotary motlon at one end,

(20) T. F, M. asks: Please give me a rule
for calculating the horse powoer of & rotary on-
gine. A, Thore are no Known rules applicable to
the horse power of rotary engines,

(27) G. E. B, nsks: Plense give me o recipe
for muking u face on o fue polishing wheel for
steel and fron. A, Use a leathor-fuood woodon
wheel and Vienns Hmo.

(28) R. . M. asks: How ean | set black
carbons (o stoel cutters, s fasten thom immoy-
ably? A, Make holes o tritlo larger than the car-
bons; then insert thom, und rivet the metal round
them with o small sot and hammer,

(20) S. A. B. says; How can [ make s nico
wnooth fdoish on the barrels of cannon stoves?
A. Use Albany or Waterford sand, or s facing
sand composed of 1 part of conl dust to 8 or 10 of

of o back rest? A,

desired strength of current c¢an be obtalned by
properly regulating the number and size of the
clements. 2.In Mr. M. Alfred Niaudet's machine, .
{llustrated on the first page of your SUPPLEMENT,
No. 8, what size and how long should the fron for
the electro-magnets be? A, They can be made
of almost any dimenslons desired; from gto 2
inches long and % inch In diameter will be
found convenient., 3.What sized wire should they
be wound with? A, No. 23 will answer for cur-
rents capable of overcoming considerable resist-
ance. The slze is varied to suit particular re-
quirements, 4. What should the wire be covered
with? A. Silk I= best, though cotton will do. &
What should the radial connecting pleces be made
of 7 A. Brass or copper. 6. Is quuntity, or high
tension and smull quantity, better for shockiog
purposes? A, High tension currents are best for
producing shocks.

(32) 0. A, W. asks: [8 there sny substance
that, when rubbed on a person’s hind, will engble
him to hold hot iron and molten leéad without be-
ing burnt? A. Yes, water.

How can I prepare phosphorus so that It will,
when rubbed on a person’s hands, remain lumin-
ous for 10 or 15 minutes 7 A, Make the solution
in hot olive oil.

(53) D.G. asks: Does the piston of an in
clined ¢ngine cause less friction on the eylinder
than that of a horizontal engine? A. There Is no
practical difference.

(34) V. W. asks: Do you kunow of some
cheap substance that can be molten and put
In around the box in & hub to fasten It after ithas
been trued 7 Glue would do If there were some
way of solidifying it. A. Red lead mixed with
your glue wili solidify and harden, and will prob-
ably answer your purpose.

(35) S. B. says: It has been asserted that
strychnine {8 used in making whisky, and that
traces of the poison may be discovered after the
liquor emerges from the distilling process, Iap-
plied to Dr. J. R. Nichols, Boston, aod he stated
that he had never in g single instance found &
truce of strychnine in whisky, and that “it 15 &
vulgar notion to suppose that (t Is ever used by
distillers.” 1Is he not right? A, There is no bet-
ter authority on the subject than Dr. Nichols. If,
after examining so muany samples, he fuiled to de-
tect traces of the polson, his statements with re-
gard to the matter ure undoubtedly well founded.

(36) E. B. asks: How can I produce chlor
ide of sulpbur? A. Chloride of sulphur {8 pre-
pared by pussing chlorine gas oversulphur heated
to about 257" to 206° Fah, The product {8 rectified
by distillation.

(37) J. J. says: 1. A friend says that the
Corliss engine (s always o high pressure engine.
Heis wrong. 2. Also, that it s not used on any
large steum vessels. A, He isright. 8. Also, that
a cut-off is never used on low pressure engines.
A. He Is wrong.

(38) H. J. 8. says: [ have a glass cylinder
fitted with ¢runk, and a silk pad, for an electrical
machine. How can I complete the apparatus?
A. Mount a tin conductor of two or three inches
in diameter,with rounded ends,on a glass rod, and
placeitin front of the large cylinder. The con-
ductor must be provided with projecting pointsto
collect the electricity. Then make s leather
cushion, stufl with horsebair, and attach it to the
board meéntioned.  Atiach also, to the upper part
of the cushion, a plece of =ik which may be long
enough to nearly reach the projecting points on
the conductor. Better buy the required amalgam
for the cushion from an electrical instrument
maker.

(39) X.asks: What is the strength of & cur-
rontof electricity from a small thermo-electric
plle, supposing the difference of temperntures
between the clectrodes to be about 1007, compared
with that from a Bunsen pile? A. The value of the
ourrent depends upon the resistance in ofroudt, If
this is small, 100 bismuth-antimony palrs muy be
made to give a current equal to that from an or-
dinary Bunsen elemoent.

(40) R. R. asks: Which is the cheapest,
steam or water, to ralse a load of one tun through
o shaft 10 or 20 feet deep? A, Water power, If
conveniently at band, would be the chesper mo-
tor,

(41) C. M. B. usks: L. Please give me the
rule for finding the angle for tho tecth of & worm
goear, the diameter at piteh line and piteh of sorew
being given, A, You will god It explained in
Rankine's * Machinery and Mill Work.” 2 Where
should u orowned pulley bo measured, (o the cen~
ter or on the edge of rim * A, In the center, for
determining velocity mtio. & Is a cathead that
part of a sliding or self-fesling boring bar to
which the cutters are fastened, or s it a plece of
cust or wrought lron pipe with set screws at each
ond, 1o be slipped on small shafting, trued up by
weans of the set serows, and then held in the Jaws
S0 far us we know, the term

huas 0o meaniug thut s gonerally agreed upon, We
would be pleased to hear from mechanios in rof-
wreneo (o the matter,

Albany sand
(40) 1L H

pable of rodsting this pressure would not col-
lapse under the clroumstances you mention,

p. 109, vol. 83V, K. A, will tod dircotions for
galvanizing lron on p, 815, vol, 51w, L, D, will
find o deseription of lghting gous by cleetricity on

suys: Ploase give me n recipe

(12) B. F. G. uskz: How is pyrolignate of for a clonnsing composition or mixture that could (42) F.A. asks: How far will an injector for
p. 4, vol 20.~G. W. B. will finda recipe forablack | 00 o0 fron liquor made?  A. It 1s obtained Ly bo rubbed upon bright steol tools, which can be | feeding wator to stewm bollors draw  water per-
japan on fron on p, 2, vol, 2.~ W. 5. I will 80d | gieoivine serup frou in pyroligneous acid (crude | Post beated in lead und, after being hardened in | pendicularly? DO you know of any Injector
a deseription of 4 process for rendering tallow on | ooy o gur) and evaporating down until of the wuter, will still be bright. A, We know of no | which will dmw twenty feot? A, An ondinary
p. 40, vol. 34. To bleach tallow, seo p. 27, vol. BL roquired strength, method of accomplishing your objoot.

lifting injector will mise wuter from 6 to§ feet.
—3L M. M. will ind a recipe for 4 bug oxtermina-

tiog Hquld 4| L BL—G. M. A.J. W (18) R. W. C. asks: Is there any way to k) “! A e L

QuUid on p. S YOl 9L N d . € . . o > >, r y o ) i . (e o > '

J. : J‘. Mot ul. it P, K. J., LW, and others | olear the smoke from s mine with 4 100 feet por- :1.’»;:‘:-:\«::‘;«- .'.‘.f.'.'-n.ﬁ'.‘.'»'; ll..\..pl;'u::‘“-:-rn).:c:a':r::::‘u (43) AL aske: Why 18 it thatw ou with

who ask us to recommend books on industrial and | pendicular shaft, aud about the same length of | o viee hattory, one of the choapest forms, (o the large whecls draws easfer than one with small

selentifio subjocts, should addross the booksellers | borizontal tunne! at the bottom? A, The usual | ¢oowine mannee: Plaoe u copper disk at thi bot- whoels? s itw question of loverage or friction

who advertise In gur columns, all of whow wre | way I# to hoprove the veatilation by a sultable | oo o8 o jar filled to within one or two fnoties of | both? AL Both,

wustworthy firms, for catulogues shaft. the top with water; dissolve w Httlo sulphate of | () Lo DM asks . Is the ettect of falling
(1) BE.J. D, says: | use laxge quantities of | (1) R. W, asks: Can you inform me how

ane in the water and suspend & zine disk from
the top of the jar. The wire leading from the
copper disk should be coverod with gutta porcha.
A handful of sulphate of copper erystals dropped
o is sutficlent to put the bettery o notion. Aoy

water culoulated by the effect thnt saob cublo foot
would have, falling the given distunco? A, Yes,
At what tompersture does the combustion of
coal tuke phoo? A 1t beglng at about 1000° Fal,
Why doos amalgamation protect aine wheu

to color fabrics o a yellow or fawn color? A.
Wash several times 1o dilute solutions of carbo-
pato of soda and soap, rinse thoroughly i clean
vater, and bleach with sulpburous acid,

witer tor leplgation ; sod at proseot [ ralso it by a
windwill aod pump, but it s very uncertaln, as
the wiod gives out Just whon it by Can 1
cowpress alr cnough with wy windwlil for a two

wuntod,
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wash It. flesh 1t well, put it fn hot bility of inventions, nssignments, ete., will not be | Elevator, hydraulle, T, E. Bathrick vernes 198,717 | PPy U, S, AdAINL L2 ngerereennier os L 178,70
RAtel Sooe whish will Do a4 '“"‘“m“u't':m published here. All such questions, when Initials | Kievator. scrow, If, W. Lafferty. .. e X1 mv-bx’g‘-;wm J. AL Charchill B
Engine, rotary, B. Drauer...... R T ) P, JE O ¢ uo oasgeasaprnrs wemssasas 1R RE

1t on a beany, FOMOvVe only ure given, are thrown into the waste basket, . 138,
water, Do ot ok the. water o 10p ot try i | 216 would 801 Bal€ of our papor 1o prst therm I3 | oyine bt e | lire, valva forsbmian M by e
with a smull plece of bide. If it shrinks, add u :;t;:‘:?; the “msm‘;‘;:‘wﬂ"' brietly | grpross call, Ringwalt & Lamproy.... s gra | Pumps, vatve for steam, W, . Laurie,. 1T, 60
liiacold water. 1¢ 8 printed card s covered | “uparotsof nauirics analogousto e followng | Veaher renovator, b Wit & ... 1020 Mg T e i

as ¥y as h " ‘eather renovator, 113 te e IR way o, He Graybill, .. cas
& glass. When dry, varnish. are sent: “ Who sells small engines and boflers, | Fenco, A, B, BRI ooovvenrinnsenieines . 178,553 | Rallway track, portable, M. . C.y Martinesz. 178,62
o J V.1 '.\' o 3. ¥ and what do they cost? Who makes spiral springs? | ¥ence, metallte, Walker, Devoe & Young......... 178,59 | Baliway witer tank, E. 8, Duval oo 1016
- V.M. N, says, in reply cOTrres- | Whose I8 the cheapest air pump? Who sells box- | Feneo, portable, O, Reltz. ... ... 17,801 | Batn watercnt-off, L. U. & A Orary, ™,

Rake, horse hay, R, Homholn, oo
Rogistar, M, Do WHHADES i
Registering, necdle board for, I'. MeAloer
Roller, dand, F. B ALY .ooiiiniin
Koofing, metallie, L, J. Holeton
Sadiron heater, 1. Reld....
Balls, reofing, J. W, Sharret |
Hash balanco, J. Waddell.....
Hash fastoner, G, A. Harris
Sash fastener, 8, MeNioeh........
Sash fastener, J. R, Payson..
Saw mandrel, J. T, Bages....
Sawmill, W.E ML
Baw, seroll, W, D, Wostman ...

ghmh mﬁwmmbu with Canada thistlos : | wood for engravers' use? Why do not makers of | Fenco post, UK. ..o
v'm. '.l most expeditious and of- | gazricultursl machinery advertise in the SCIENTIVIC Fonee post, ¥, Salter, ...,
foctive o yait uutl) the thistiesare In full bloom | Axrxicax?” All such pervonal inquiries are print- Fate rirhy Th By laey AFS i

before the seeds were far enough advancod to | ed,as will be observed,in the column of “Business | F9¢0 wire, barbed, W. G. A 3avs TV

"Mmmn mow them down with lwy‘hc‘ and Personal.,” which Fence wire, barbed, A. C. Docker.........ooviee.. 17,008
whi $ ch s w‘“’ set ll‘l" for b

ol Il""' ended the curse, T he renson for that purpos sul ,[ t to ti } 1 1 Fertilizor and grain distributer, E. M. Willinms, 155,60

. on Pilter for clutornn, J, Mo Grove, oo 175,60

this 1s
et Mnl:o .::lk booo&a- bou«;: ;m: nulalu at the head of that column. Almost any desired | piee arm, broeoh-londing, H. BLRONET. oo yiiine,, 18,740
m“‘*""" m‘""’m m"l“‘h_ i | information can in this way be expoditiously obs | Fire arm, broech-loading, J. A. Heekenbach, ... 179,657
o ola.l hich S th;s R m‘. tafned. ¥Fire arm eartridgoe ejector, 8, W, Wood........

mﬂl’ b.‘“'. ‘"""'u“ . ¥ ends, Fire place, reversible, A, M. Verguson.
Thore oo p which have not blos- [OFFICIAL] Fireahield, W, MUITRY. .. ooviiiiiinn
somed, and which therefore will not rot but el Ving, destgn for, Wo AL DOl (0 8L

sprout again, which will require cutting ngain lN DEX OF |NVENT|ONS Vit cop fastening, MeMillen & ﬂy«lmm....:...:: 1T

< AT

when they ':““I" b“'“'ﬂ.:::d ux tbz -.r:s .nl:om“ nt e :u.’.ﬁ ul:ml. K. u.u MlTnné.....'.‘ ............... Ly, | Saw table gulde, Lowls & Barnes
e ey ol T 0 Mom 4t N6 tn | gcqgern Watont of the Untted Siaten wero | o semompoin walr fo, . . Titon. . ot el el . 1., Wb
1 have cleaned o fleld,that was so full of them that Granted In the Week Ending Fulling machine, C. P. Coolldge....... SV Buabani 174,500 | Beraper, o B, HOW 0 aneie
A 0ow conld not be driven through Itin one season June 13, 1876 Funnel and measure, F. H. Winston 8 Borew-outting tap, 8. W, Martin,
by this method. A o BEt ' ' Furnace, tre-lieat (ng, Stadobaker & Hinda, Boal, motalite, K. 0. Bﬂ}::!q
50) J. C. W, IING THAT DATE. Fornace, water oblll, Davis & Roberts.... suparator, gratn, I L, Dowaton,,
) saye, in repiy to H. B, who (Those wiarked (1) aro rélamiod. petents.} Vurniace steaw feesder, 1. X, Fischer,, Soparutar, grain, D, K, Fisbor u..

Wepartor, gmin, Tancock & Leaman (r)..
Sewlng machine threaders, B, 8. Norcombe,
Bowing machine seam gage, K. Shaw.
Bhilngle-planing machine, J. ¥t .

m how to ’:.l?lx’lne at lv:h:t":‘(o of Interest, i e P e . | Gan apparatan, portabdle, J. K, Thomas
o mmummtbly . .s:.cm““ ;J ?pmom value | A complete copy of any patent in the annexed list, | Gas cockand valve, C. A Gerdenelr, .

ootk o mm 0. $40: First find the | notoding both the specifications and drawings, will be | Gas fitters’ hooks, making W, A, Bun
preson of the monthly puyments for ong | urnished from this ofiee fov one dollar, In ordering, | Guw retorts, oll foeding, J. Barbour....

yoar at simple Intorest: suppose 1t 10 per cont, | Please stato tho number sod date of tho patent desrod, | (istes, aloatug, . DL Reed, .. Hhipw, construotion of, T, Allen.
which is S£5074. Then get the present worth of | 804 remit (o Munn &Co.. 07 Park Bow, New York city, | Glass, tempering, M, 0Nl Bhlrt bosom supporter, ¥, Korf.
an anouity of the $45507 for 10 yeurs at 10 por - Glassware, manufacture of, W, Beok Shovel, fire, A, Bardell, :
cent compound interest, which makesthe present | /™ 404 extingulshier, firo, Nevine & Smith. ... 179,60 | (love, W. F. FOMEE oo
worth §252477, making an error of $52577, which Alarm, partable burglar, N. W, Palmer,,......... 179,00 | Urain binder, J. Garmrd., .
shows thist the Tte of Intorest must bemore than | oo oo lectrio fre, 1L Banis............ K0 | Oita Wndar, ¥, DL LKAt v clea e
10 por cent. Than call it 2) per cent, and work it 2:.."::"(:-“,’1‘:' ';:m:'h Al O, W. Holtgor, ..., 179,000 | Grain, nklnu' wnd binding, A, 5. Harding (r),...
the samo way, making the smount or prosent | Naby tender. 1. & OOV, s1uessuversssvviarininenns 1TV, 070 | rain tally, 1. Winisor,..
ocaly $194. Th by LA, T, SBAW oevvsievncrnnssiiniinisrianes 18,00 | Grato bar, W. T. Hate.
worth y en by double position, | Baby walker, N, Nelson....o..ooveiiniinns e | Grabber, B HoweIl oo
work out the problem and find the rate of {n- | Pag holder, Brown & Colbert. ., ... v vee 19,701 | Guns, recoll chieok for, A, G. Sinelatr,,
‘“I roquired, between 18 and 19 per cent. The | Bag holder, Khumaker & Moorhead., verees 100,000 | ViAo, Lo COXP . ciivins socnninin saveiasn
rule will give & correct answer, but it 18 n long op- | Besoss seal, 3. LoHaroy i 158,700 | Marrow, W, Taylor...... Stave pipe thimbio, M. N.
oration. B0 000, 10, 56, FOWIOT o ovivierserssirssensseesnesss 18784 | Marrow, Tracy and Platr,.. Brove water hoater, J, K. Mon
(51 ToD, N. G..of N.J.. and many other | P40 Y. Ac A, Goldamith.........., ceevene e 1N 30 | ATYORtor, 8, D, Lodke, ... Hioye water heater, J. A, Froy.
S iaiants Wekaow of Rothitg DUt i ::.:.‘ ::. ,:. |':‘| mp’.'n 4 . 1vegn | Marvester anger bar, G, W, straw cutter, L, BOoker e
wle the o " - - . R g 8
of some kind thut will kill potato bugs; and there s Yo | Slarvescer Minder's stand, O, Walt We W« My TRCA. Bohs,
Bed bottom spriog, 8. Holman Murvester ralstng device, C. W, Mursh st ol Nrown
™ sooes 1TH.000 WM e
is nothing lem g
% objectionable, that Is effoctual, | Bed bottom spring, W, 1. Khoo b wire, A. Freshiiold
B airta Gt~ o 4 v ol ' : rea ) 17,540 | Hat body, wire, A, PreshBold, covviieensiiannsy voo IR 000
! Patty . 0 Hespoonftuls of good | Bed bottom spring, 8. H. eeyes vvers 0,671 | Mat-pressing mnehine, M. A, Cuming. A0
I uris green, mixod with o patl of water and np. | Bedstoad, book wapport, ete., A, M, Eastman, .., 199,747 | LAt sweat band, J. W. Valantine. . 199, 0dy
{4 plied to the potato vine (early fn the morning, be- | Dee feeder, W, E, Hamliton. ..., C .. 1,508 | Mester, J. K, Gridiey.. Favs 178,704
{ fore the ioscot hides away under the leaves to | '0r bive, Eillotr & Lucas d 120,604 | Monter, sai iron, R, Reld, o 198,801
I avold the sun) by sprinkling with a garden sy- | Velb Yoiiaie, A. A Dye : 1,11 | Meatiag apparatus, 8. e - 13,751 | Telegraph relays, Allan & Wallace,
B ringe or & whisk broom, will relleve you of your DNlackboard mh-'«.r. 1. Burringtan 179,504 | Mesting apparstus, J. P GHL oo 10,70 | Thrsshiog rods, cover for, W, B,
i trouble. If the bugs appear on your tomato or ::“;;d’"”:'r'r:lmll'lr' ':"’":" P : I, ""'"'"'""""‘: "":""‘:'l'):" 7. Burns o T
or }ke vinos, wo would ¥ s _ mler, ¢ ig tuhalar, G, Milkner ceos 1R B0Y | Hinge, ata, WA or VOB an sannnn o I,
oth dndvise ploking them off | yoier, stesm washing, A, . Herr L Anes | log oholera, remedy for, W, Galt,, " lﬂ::

} 3
inatend of using any extorminsting powder, Bonds, eanceling maching for, J. L. Uaniey,...... 9,756 | ook, button, My 8, Harlbut, .o - ™7
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Sreientific dmervican,

Traok clearor, J. T donaon . ..ooiviieiiiee
Track cloaror, Templo & Millor,........0.

coees 178,048

Trus, C, 8ledol ...... 8,804
Valve, H. R. Barker.. TS TAES, P Ui
Vehtelo axlo and box, R, F, Mokard........ 5 179.800

Vehiele hub, J. O, Hendry, ..
Vollele, spring, B, i, Otls,
Wagon brake lover, J, I3, Soxton,,

us

Wagon, dumplog, G, Kesslor ,,...... 178,752
Wagon, road, A, 13, Stlokney.. < 178,800
Washstand, folding, J. W, Blakemore. . L 1806

Washing machine, Grandstaft & Washborn........ 178,768
Washing machine, W. A, West,..... LT8R
Waaliing machine, T. MoC, Wilson,. vovn 178,696
Washing maehine, boller, £, 0. Wonell. . 198,871
Wateh Koy, J. €. Duober, .o .. 178,746

Watoh, stop, 1. A, Lugrin (r) .. o (1))

Watorwhool, A, Bdwards.. ... voee 175,612
Watorwhoel, L. Johaoneson, .. o 198,520
Watorwheel, H. Van Do Water, . 178,567
Weather strip, 8. A, Rankin........ ceereeaes 1TROT0

Waolghts, ralsing and dropplnz. J. F. cruwtord 178,600
178,640

Wells, tubing, D, L. Neweomb.........

Windmill, H, Packer.... ...
Windmill, G.W. Worster.,..
Wrcneh. D. H. Jarrard .....

DESIGNS PATENTED.

9,895, ~GLASSWARR, —J . Bryco, Plttaburgh, Pa.
9,838, ~FeMan's Car,—E. Calrns, Jersey City, N. J.
9,837, ~Starun,—W. L, Elting, Brooklyn, N. Y.
9,838, ~Busr.—D, M, French, Newburyport, Mass.
9,889, ~Hixoxs.—0, 5, Garretson, Baffalo, N. Y.
9,340 —~Gixrs, —J. Grabhan, New York city.
9,811, —~BApax.—W. Hart, Philadelphia, Pa,
9,342, ~EAn Rixo.—J. 1. Knlght, Philadelphis, Pa.
9,843, —~CooK RANOR.~G. A. Wells e2 al., Troy, N. Y.
9,340, —~Fork HANDLES, ¥1C.—~L.R. 8. White, Waterbury,

Conn,

[A copy of any one of the above patents may be had by
romitting one dollar to Muxx & Co., 37 Park Row, New
York olty.

SCHEDULE OF PATENT FEES.
On ench Cavest.........
On each Trade mark. ..
On nling each application for a Patent (17
On Imuing cach original Patent
On lppul 1o Examinere-in-Chief.......
On appeal to G {ssl of Pa
On application for Relssue..
On fling & Disclaimer.....
On an application for Des{gn 3) years).
On application for Design (7 years).
On application for Design (14 years)

Advertisements.

Inside Page, ench insertion - - - 735 cents a line.
Back Page, ench insertion - - - $1.00 a line.

Engravings may head adrertisements at the same rate
per line, by measurement, ax the letter press. Adver-
tisernents must be received at publication office as early
as Friday morning to appear in next isxue,

years)....

MANUFACTURER OF FIRST ('LAHN TAPS AND
DIES, I'l\ﬂut'km.l

urmtcr Nlh ACy Iu heating, rmulvn-lm..

and Dltering {mpure water, It removes

and prevents scales by -uxvpl;luu Bollers

with pure water, Will save Its coat In fuel

within one year, Nooneshould use steam

bollers without one. Also Manufacturers
;-‘r the Porkins tionary

'

n reliable
for any service
teed, For partie
culars, addr: BAUVOHMAN,
cuntis & Co,, Manufacturers,
lultdo (&)1}

Men to travel mnl sell gouus o

denlers, Nopeddiiug, S8Oa

moutl, hotel and travellng u e

nlld Mwnou Manuractusing Co . Mn\llmn! hblo

EPILEPSY OR FITS

SUIRE CUKE FOR THIN DIATRESEING COM

l'l,Al\ T Is now made known in o Treatise (of 48 octavo

es) o0 Forelgn and Native Herbal Froparations, pub-
rllﬁc Wi by Dr. O, Pukres B Ihe mwrrlpllun waN
discovered by bim In sach o prmlnh-mln manner that he
cannot conscientiounly refuse to muke it known, as It
has cured eyurybody who has used It for Fits, never hay-
fog falled in o single case, The Ingredients may be ob-
ained from any droggist, A mm went froe Lo all appli-
cunts by mall, Addross lm PHELPS BROWN, 2
Grand Btrest, Jersey Clty, N, .l

OLD ROLLED
SHAFYTING.

Tho fact that this shafting hss 15 per It greatoer
atrongth, & dner Anish, and Ie traer Lo goge, than any
other in use, rendors it undoubtodly the most soonomical,
Wo are also the solo manufacturors of the CELEBRATED
CoLLing' Pat, Covprrnixa, and furniuh Falleys, Hangors,

Of the mont umuuwd nl‘*h- Frice it |uu|l1 d on
sppileation to ER & LAUGHLIN
r' Btrogt, dnd and drd Avenues, llll-huu(h 'Pa,

1% B, Cannl Straet, Chicago, 1

.rm.u l(n u{“;lu ulmlllnx In Moroe and for sale by

1 It Boston, Mass.
IH-H IIMI Al

17
0 Ill Chambers'st., N, ¥
PIERUE & WHAL ING, Milwaukes, Wis.

To Yol (also wdimits to Cens
twnnisl Urounds ) sod roturn,
from oy polnt 1n the U. B east
ofUtab, Thls comes withio the
raap of every AGENT of

s fLLosrnaYeh Weexey, In

addition 10 the regular somindsslons pald.  Oortalnly llu

OMANDEST offer avar muds (0 OﬁNVA SERS. fond

l”“r addross on postal card for clroulars, toros, ote.  Bond 3
hirvo Wantapn L spocimen c..l y of paper is dosired,

Addross CHLAR. CLUCAN & €4 farren B, New York

por day st home

$5 to $20 "

Bampies worth §1
Portlandg, Me

Hrivsox & Co,,

I & JOHUN BARNES,
® Manufuoturars of Barpes’
Patent FOOT-POWERMACHINE
Y BCHOLLSAWH LATHES,CIRR-
CULAR SAWH, st at Centenulsl,
Blding 12, Looation, I, &, 51, The
unly foot puwermachinery without
dowd aenturs $),00 to 820 por
yoarmade using those nuuTnInl "
EOnond for ILLUNTMATED CATA~

HOCKYOUD

BOO]{Q
STEAM ENGINES

AXD

STEAM BOILERS.

208
ARMSTRONG.—The Construction and Manage-
moent of Steam Boflers, By R, Armstrong, C.E, Fifth
CAIION, LHUMIPAROA . . oirrvvnninaanessriinssisrannes 6 ota,
BAKER.—The Mathemutical Theory of the Steam
sngine. With rules at length, and examples worked
out for the use of practical men, By taker, C.E,
W llh numerons dingrams.  Sixth vdulon Roevised by
Profs J. ROYOUNR, 1200 euseessnsearsssessssnses 30 cts.
BURGH.—Practical Rules for the Proportions of
Modern anlnuu and Boflers for Land and Marine Pur-
Poscs, . Burgh, 12mo, cloth.............0 L.
BOURNE.—Rccont Improvements in the Steam
Enging, being s Supplemeat to the ** Catechism of the
Steam Engline. '’ By Jolin Bourne. New edition...$1.%0
CLARK.—An Elementary Treatise on Steam & the
Steam hnglne stationary and portable. By D, Kinnear
Clark.C.E. With numerous {llustrations, 17mo...$1.75
CAMPIN.—A Practical Treatise on Mechanical
Snmnecﬂng comprising metallurgy, molding, casting,
rf . tooli. workshop machinery, mechanical man-
{palation, manufacture of steam engines, etc. Svo -
lustrated with 29 plates and 100 wood engravings......$6
COLBURN.—The Locomotive Engine. Including
a description of {ts structure, rules for estimating (ts
capabilities. Illustrated, [ il orasa, N5
LARDNER.—A Rudimentary Treatisc on the
Steam Engine, for the use of beginners. By Dr. Lard-
ner. Elghth edition, fllustrated, 12mo, flexible. .50 cts,
McDOUGALL.—The Relative Merits of Simple
and Compound Fnﬁlnu. 28 ap! llcd to ships of war.
Prize F.smy. hy Nell McDougall, C.E. Illustrated lg
diagrams. 22
MAIN AND BROW.\ —The Marine Steam Engine.
With numoerous {llustrations. In one vol.,8vo........ )
MAIN AND BROWN.—The Indicator and Dyna-

mometer. With their practical applications to the
steamengine. Dlustrated,Svo....... cooviciviinnns $1.50

MAIN AND BROWN.—Questions on Subjects con-
nected with the Marine Steam Engine and Examination
Papers. One vol., 12mo, cloth..covvnnniianninnas $1.50
NORRIS.—A Hand-book for Locomotive Engi-
neers and Machinists, comrrmng the proportions and
calculations for constructing locomotives, manner of
setting valves. Illustrated, i2mo, cloth............... 2
PROCTOR.—A Pocket-book of Useful Tables and
Formule for Marine Engineers. By Frank Proctor.

Pocket-Dook 10T, I8, . .oivviiiivicacnnesnnesnmansiones 2
TEMPLETON.—The Practical Examinator on
Steam snd the Steam Engine. 12mo................ 1.5

WATSON.—The Modern Practice of American
Machinists and Engineers, including the construction,
appiication and use of drills, lathe tools, cutters for
boring cyiinders and hollow work generally, with the
most economical speed of the same; the results verified
by actual practice at the lathe, the vise, and on the
floor, ‘gelhcr with workshop management, economy
of manufacture. the steam engine, bollers, gears, belt-
ing, etc. SSengravings. I2mMO....ccciieeiiivnnnarens 2.5

WILLIAMS.—On Heat and Steam. Embracing
new views on vaporization, condensation, and cxplo—
slons. INustrated, SVO.....cccvevvvmcrrrnmrrnnnnsnnns £.50

WILSON.—A Treatise on Steam Boflers: Their

Strength, Construction, and Economical Working. By
Second revised edition.

Robert Wilson. In one vol.,
12mo

:7'11: e above er any of our books sent by mall, free
of postage, at the publication price.
A select list of ks on Steam and the Steam Englne,
with prices, sent free upon application.
Our new and enlarged Catalogue of Practicaland Sclen-
tific Books, % pages, 8vo, sent free to any one who will
furnish his address.

HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND INPORTERS,
§10 WALNUT STREET, Phlladelphia,

Stubs’ Files, Tools & Steel

Machinists' Fine Tool-. Jewelers' and
Engravers® Supplies, Lathes, Chucks,
Viscs, Taps and Dies, Beamers, Morse
B Drilis. Filea; and small Tools of all Kinda,
for amateurs or practical workmen. Hu-
flberts’ French Emery Papor, Grobet's
Swiss Flles, Brackot Sawx, ote, Agoent
for the Almond Drill Chuck. Bost and
cheapest ln the market. Prico §5.00,
MONTGOMERY
108 Fulton St., New York.

STEAM ENGINES FOR SALE.

I offer the following very superior Todd & Itum-r({ E
gines for sale at grmuf reduced prices: Ono 18xhe
14x15 (sawmill), one 12x14, one 11x24, one 10x34, ono Vl# s
one 7x16, one 5x10 on lu:n. one Hxl.. portable one 8x1d,
double Imlnunk. all first class and entirely now, Alm
varfous sizes and kinds of Bollers, I will alko furnish
seitications and estimatos for all Kinds of roponand Imu-
glog machinery, Send for deseriptiv -' clrcularand price
dress J. C. TODD.
l(‘ Bnnlly hl ‘(ﬂw Y ork or Paterson, N, J.

clust’s Family Physiolan and
S!COIB RECEIPT B0OOK s tho only New
by Dr. A. W. Ohase, suthor of Dy,
Chucl lnmoul Rooelpte, oto. Boware

or A reprint of the old book in imita

tion of the genuine new book here
announoced : Sells atl sight Agonty
wanted. Sample Coples Two Dollars

Addroas CHASE PUBLISHING COMPANY,
EENNNE 70000, Obio. Bola Publishors.

""'P.J’PJ A WEEK to Agents, Old & \uung \hm- & Fo-
male, Inthelrloe ulll)' Torms & OUTFIT FRE
:\dlll’"hl P.O. VICKERY & CO., .\u.(u-ln. Mo,

l)A'l‘HNT DOUBLE ECCENTRIC CORNICKE DRAKE,
Munufactured by THOMAS & ROBINBON, Clneln
natl, O, Bend for Clroulars,

SPARETHE CROTON & SAVETHE CONT,

Driven or Tube Wells

!urulnlml (u Jarge consumers of Croton sud Rldgewood
Witer VM. D, ANDREWS & BRO., 114 Wator st N ¥
who o uulml the patent for Green ‘s Amoriean Driven Wall

A MONTE<ARenis walhted svory
where Business honorable and fre
:Inu Particulares sont froe, Addross

WORTH & CO.,, 8L Loula Mo,

] l(l\\' T0 MAKE SBPIRAL SPRINGH, Iy
Joshun Rose With three « llkll\\“ir" of the tools,
which are easlly made, and complete practionl directions
for workiog, Inoluding Hardening and Tempering. Frige
10 conts ontained 1n SOLENTIFIO AMERIOAN BUPPLE
MENT No,. 2. To be had at this ofics and st all Nows

Stores throughout the country

xR TF

Small Iw,h of sl Kinds; also GEAR WHEELS, parta
of MODELS, and materials of sll Kinds, Castings of
Bmall 1 ;Hu- Engines, Stide Rests, &o. Catalogues froe
GOODNOW & WIGHTMAN, = Cornhill, Boaton, Masw

PFATENT

Planing and Matching

snd Moldiug Machines, Gray and Wood*'s Maners, Self-
olling Saw Arbors, and other wood-working mac hlm ry

WINNEBAGO COUNTY, ILL.

B.A. WOOD'S MACHINE Co., {9 Liberty 8., N
Bond for Clroulurs, eto { 172 High Bt., Boston

Sy 1 11 3
STEAM PUMPS.
FIRST I I(I/,l 8, VIENNA, PARIN, NEW YORK,
| TIMORE, HOSTON,

Hond fore Iruulnr of recont ’mlunlml {mprovements.
HE NORWALK IRON WORKS,
South Norwalk, Conn,

N[;\i IHINERY OF IMPROVED BTYLES FOR
making BHINGLEB, lll~:.\l)l.\'(&. and STAVES;
alio GUAGE LATHES for TURNING HANDLES, Sole
makers of Laws Pat, Shingle and Heading Sawing Ma-
chlm- Address THEYOR & CO,, Lockport, N. \.

R IDGE'S FOOD yoR INFANTS & [NVALIDS I8 the stand-
'lll'll |.re;urlllun ul Its klnd in K nul-nd and ,\mnic.

PUNCHING :"'}"1:.";‘3"'.::‘:"5?,?"?"?

DROP PBESSBS MIDDLETOWN (n\x

SHAFTS PULLEYSHANGERS

In Stock, and for Sale by
WILLIAM SELLERS & CO.,
Fhlladelphis, and 7 Liberty 8t., New York.
ll|phh u on nppllculnn.

 BLAKES PATENT
Stone and Ore Breaker

Crustiesall hard and Brittle Substances to
any required size. Also, any kiod of
STONE for RoADs -nd for CONCHETE, &C.
Address BLAKE CRUSH J
New Haven, (onn

DVERTISERS DESIRING 10 REACH (0[."‘-

TaY readers can do »o in the cheapest and best mant
ner by using one or more sections of Kellogg's Grea-
\'uwpuwrﬁ {sts and State Divislons, Good medium for
Patentees. For {llustrated catalogue and colored map,
-ddrvu A N. kl-.Ll 0GG, ™ Jackson 8t., Chicago, 11i.

© n day at home. enta wanted. Outft and
hl ) lcnm'frcc TRUE & Co., Augusta, Malne,
THE BASTET \IA(-\B'I‘I( B\(-I\F..
r running Sow-
Imx Machines,
Lathes, Pumps,
Blowing Organs,
and for all lght
work, 1-=2to ¥ h.
wor. Oneaf the
Greatest Labor
Sarvers of Modern
Times. SIMPFLE—
Dunany —-l»owo.
L A

>

TGO l-—\o
axg—NoFing
) EXPLOSION,

elrenlar. Agents
wanted In every
town. Forelgn
Patents for Sale. THE BASTET MAG 1C ENGINE
CO. Omfice, 1104 Arch St l'hllldllphl .

TO ELBC’I‘RO-?L \'I‘Bllﬂk.l ?IW ELERS, AND
WATCHMA

BATTERIES, CHEMICALS, AND MATERIALS, In

sets or single, with Books of Isstruction for Nickel,

Gold, snd Sliver Platin THOMAS HALL, Manufac-

turing Electrician, 19 Bromfeld Street, Boston, Mass
Ilustrated Catalogue sent free,

~.n

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

AND B ALANCED VALVE.
THE BEST. MDST ECONOMICAL ENGINE MADE
FOR CIRCULAR.
Thed.C. HOADLE CO. LAWRENCE, MASS.

STATE WHERE YOU SAW T

ru.r)( lPhl’)h L«\!lll[.\(-l,. y Ul-‘ LIGHT CON-
struction, fast speed. Worked by hand cranks:
alsoby foot treadles. lunr-l« d ln SCIENTIFIC AME-

RICAN SUPPLEMENT N be had at this office
and of all news ngcnh I'rlcv m cenh

FRICTIO

ON GLUTCHES ™

aEVATDRS.
CO.PROV.R.I

At Centennial Exhibition, Machinery Hall, D, 9, &
Alw nt vnlnnn o W Puap Annex

<z AND
VOLNEY W.MASON &0C

e M. [N A\ll"‘ PATENT BOLT (l'l“l‘l-.ll.
lolts and Bolt Knds of every description made to or
der, Send for Cireular, Clneinoati, Ohlo

Gardiner's Pat. Cenmng & Squaring Attachment

FOR
LATHES,

R. . STATE & CO., Sprlnuﬂold Ohio.

l‘l LJOTHIC BURGLAR ALARMS, Hotel and House
Annuneintors, Call DBells, Mun-lllm Apparatus, Clhioap
Toleg, lost s, Batt's.ore, T Svrrny Co, Cleveland, O,

RON rLANING MACHINES A SPFECIALTY
C WHITCOMB & CO,, M'1'ra, Worcostor, Mass

WOoO0D, TABER & MORSE,
Eaton,

Madison Co., N. Y.,

MANUFACTULNRN OF
STEAM ENGINES,
Portable, Stationary,
and Agricultural,

Fhapdreds (o use bn Shops, Print
Inge Boome, MO, Mines, wol o
Farmw and Flantations, foe Grain
iroshing, Food Cooking for
Mook, Cotton Gloniog, Saw-
Ing, &t

B Clraulars sent on spplication

l“(ill ALL I\I'-lhi'l MACHINERY <~ Apply to
HILEH, 81 Corthande Bt,, Now York
‘ METHE CENTENNIAL
hl‘) I‘II'IUHI'" ALt \‘ l\lh!

=}

," Indor dxd, Ny whools 13 Inches, 100 strokes per
\ iminite, dauble aveing, nolsoloss, unafiootod by
N 9 dust OF gronse, 4 other slaes, from 138 to g,
| ”L Bont on reoeipt of price I, WEINDEL, 0
ol I'IIIA\n WL Phlindeiphing s

I“ ACTORIES TOLET, AT HAVERSTIRA W, N.Y,,

on Hudson Hiver 'wo large Brick Faotories, re-
spnetively 8 storin S, with extension | story 98,
and B atoFlos W abmndant water or In vach | tur
bine snd overshot whsols Haliroad and Steatmboat Come-
munfeation with New York., For partfonlars, addy
JOHUN PECK, Huverstraw, N, Y. orapply at rallroad
oflee, # Hroadway, where photographs and full doserip
tHon way by had

Wood-Working Mzwhiner&,

Buch as Woodworth Maniong, Tougualng, and Grooving
Machines, Danfei’'s Planers, Hiehardson's Patont L
provod Tenon Mat hines, Mortlhsing, Moulding, and Re-
Saw Machines, snda  Wood \\m‘hrn. Machinery gene-
rally Maoufacturad by

WITHERDBY, RUGO & BICHARDSON,

™ vw,lllnlvur) sruot, Warcester, Mass
(Bhop formerly aocupled by K BALL & CO.)

45
VERSIBLE
HOISTING ENGINE

FOR ALL PUR l'"ﬂl’:‘.
b imple, d bl ] effective, &
u-l TOCEEWOOD M F G CO., 16 Pear) St {4 ¥

SAFETY HOISTING

OTIS Machineryﬁ

ROH. & CO.
No. 348 BROADW AP {‘p

N We will start you 1o 8 sunness ynu
N can make ¥0 a week witnout capital

casy and respectable for ellhrr rex
MON EY Aunh Supp! y(u .2t| llo-ery. . \

Pond’s Tools.

ENGINE LATHES, PLANERS, DRILLS, &ec.
Send for Catalogue. DAVID W. POND, Successor to
LUCIUS W. POND, Worcester, Muss.

DO YO dress and get something that will bring
WANT Jou {n honorably over $120 a month sure.

MONEY \l:“"(:lil_z:;:l Union, 173 Greenwich St.,

Lathes, Planers, Sha apers, Dnlls

Gear & Boll Cutters, &c. E.G D, Newark, X

ITEEL NAME STAMPS—Post pald for 13¢. per jetter.
) STEEL STAMPF WORKS, 213 Chapel St., New Haven, Cx.

Boult’s Patent

Reverse Motion
Paneling, Variety
Mouldiag and
- Dovetalling
Machine,
cuts Panels of
{ design or
style of mould In
the solid wood
with nestness
and dispatch. Is
s first ¢
Shaper, Edge
and Scroil
* Moulder.
D oes genera
Dovetalling with
thick or thin
stufa. Simple

Male or Female. Send your ad-

Durable, and Eflicient.

¥ Send !or Pamphlet and
gnmplv- of work

‘ Browtd Solfd Steel Cutters for
lll inds of Variety Moulders

made to order,
by the

B. C. MACHINERY CO.,

Battle Creek. Mich.

snd warranted

P. BLAISDELL & CO.,

Worcester, Mass.,

Manufacturers of the Blalsdell Patent Upright Drfll  and
other first-class Machinist’s Tools.

S0LID WEALTH!

$600,000 IN GIFTS!

E® Grandest Scheme ever Prosented (o the Pudlic ! g3

A FORTUNE FOR ONLY $12.

THE KENTUCKY
CASH DISTRIBUTION COMPAN

authorized by a special act of the Kentucky Legislatur
for the benefit of the Public Schools of Frankfort
will have the First of thelr serfes of Grand llnnm u
PATQR WALL. in we CITY OF ¥R AN

¥O
THURSDAY AUGUST 31, 1876,

on which oceasion Ih(w will distritate to the ticket hold
ers Lhe Imunense sum of

0,000!

Thos, . Porter, I-.x-(-ov, Ky, Gen'l Manager
POSITIVELY NO POSTPONEMENT!

One Grand Cash Gin s1o0,000
Ouo Graud Coash Gl . 2 y 000
One Grand © n-h G . -..q.um
Jue Greand Cosh Gl . 20,000
e Girand Cash Gite .. 3 AT 1O, 000
dne Grand Cash GIE oo 3,000
B0 Cash Giiks of 81,000 cach..... 30,000

00 Canh Gifls ot 500 each... 30,000

00 Cash ‘!“I! ol oo ch... 0,000

0 Cosh Giles ot J00 S0,.000

3 u ‘ash Glilts 0f 200 o000
GO0 Cush Gitts of 00 KOO0
10,000 Cash Gites of 12 120,000
Total, 1L 36 Gifts, Al O Gu0,000

PRICE OF TICKETS:

fckuts, $13; Hulves, §6 \,‘unrhr- £ 9 Tiekots,

TloKets, $30K0; 463 Tlokets, £60; 83 Tiokets,
0,000 Tlekets at $12 cach.
..Il. Taylor, Mayor of Frankfort, the entire
bhoard of Uity Councllmen, Hon, Alvin Duvall, late
Chntef Justice of Kentuoky, and other distinguishied
oftizons, together with such disintercated porssns as
the tloket holders present way deslgnate, ll superin-
twend the drawing.

Whaol

Homittances ean be made by Expross, Draft, Post-
oftico Monuy order or Reglstered Letter, made mmhln
o KAENTUCKY CASH INSTRIRUTION COMP.

All communlioations, orders for Tiekets, and nm;llc;
tous for Agenclios should be addresssd Lo

N, THOS P PORTE)
(u-nvrul Inuu or. rul hlur!. .
o Vi 'i Co. Ky

Gonernl BEastorn \m-ul-. 7|0 Ilnnuhvn). Ne X

RACING BOAT STOCK.

SPANISH & WHITE CEDAR.

Extra longths and quality, from S10th thiok up, planed
anid unplaned.  Also, tull stook of HARD-WOLD LUM-
HER and VENEERS, MAHOGANY, SATINWOOD
ROSEWOOD, WALNUT, &0

Iuciose Stamp for Oialogue and PricesLiat.

Geo. W. Read & Co.,

156 10 200 Lowin st Mi0h & teh siw, BRGN, Y

l‘ OR SALE-0x12 In, Woodruff & Beach, 11x88

Coriias, Sx13In, & 657 In, Slide Valve Euglogs, Logo-

wotlye llull- 1 !mr\llnn Maohine, Shapers and Plavers,
WULEARD, 4 1teo K st “ New \uvl

/ ; NUFAUTURERS AND PATENTERS luv
r usefy) articles, sultablo tor the Hardware Trade

lm dv- rluﬁ nl-l lu nmuuhwlum and lnlrodunc the

dress I* ATT, onre Puare & O,

umnllumplu- luny e sant, same o onmmdﬂx

)
:
:
!




—

m‘m;-.----..ﬁ.on.l;“,
e v conts n e,
Engraviags may head advertirements ot the same rate
oer Wne, by mvearurement, ar the letter pross.  Ad-
certin must e reond at pubication gffive as»
-t.’h‘tymubmhuulw

Portland and Keene's Cement.
Manufacturers.  Forsale b
Amwuu m&:mﬁ:{&i‘.

SCHLENKER'S

Stationary-Dieand Revolving-Die

Bolt Cutters.

THE BEST AND CHEAPEST MADE.
HOWARD IRON WIIIKS,

NOY
VIS RESNSNNE - amaataliey

ER 220 TP
N‘ and Shear, #A0 laner,

Plane J )ﬁ the,
um. md-n ill}.\l:\l.\\ S .\un\r Y DEPOT,
Su«v. l'hlurlphln. '

ATHR l)o(‘-ll "EXPANDING M.\\DRI\L*‘ ﬂTFKl.

;? -, for Machinista. Manufactured
LICOL NT,80, Norwalk,Ct. Send I forreduced Price Llll

EU'RBKA LATHE, $9.| -

o .

WITH FOOT POWER, S135.
¥ Send for Circular. Manufactured only by the

EUREEA M'F’'G CO.,

171 Dovoushire St., Boston, Mans,

S-rl
JOK‘U SCIIKSCE'S SO‘I , qunm.
or Catalogue. 15 Liberty S¢..

Bl(‘- PAY to sell our
Terma free.

\’ elty.

PRISTING STANPS. —
TAYLORCCO C‘lu\elwd 0.

[ESTABLISHED 1846.]

Mum & Co.'s Patent Offces.

The Oldest Agency for Soliciting Patents lo the
United Stntes,

THIRTY YEARS' BXPERIENCA.

MORE PATENTS Lave been secured through this
sgency , st bomse and sbroad, than through any otber 1o
the world.

They employ ss thelr ssaletants a corps of the most ex-
perienced mwen aa examiners, specification writers, and
raftamen that cad be found, many of whom have been
selpcted from the ranks of the Patent Ofce.

SIXTY THOUSAND loventors bave avalled them-
scives of Maonn & Co."s services in examining thelr in-
veallons and procuring thelr patenta.

MUSYN & CO., ia connection with the publication of
the SCIENTIFIC AMERICAN, continue t0 examine in-
ventions, confer with Inventors, prepare drawings, spe-
cifieat) and sl attend W Qling spplications
in the Patent Office, paylng the government fees, and
wateh ench case step by step while pending before the ex-
sminer. This s done through thelr branch office, corner
Fand Tth streets, Washiogion. They also prepare and
tle caveats, procure design patents, tradomarks, and re-
iasnos, attend to rejected casen (prepared by the Inventor
Or other attorneys), prooure copyrights, attend (o inter-
ferences, give written opinlons on matters of iofringo-
ment, faralsl coples of patents, and, o fact, attend o
eYery branch of patent business both in this and In for-
elgn countries.

A special notice is made 1n the SCIENTIVIC AMERI-
CAN of all lnventions patented through this sgenoy, with
the pame and residence of the palentoe, Patents are of-
ten solM, In part or whole, 1o persons attracted Lo the o~
veation by such notloe,

Patents obtalned fn Canads, Kogland, Yrance, Belgiam,
Germany, Bosls, Prossls, Spaln, Portugal, the Dritish
Colonles, snd all other countries where patonts are
granted, st prices grestly reduced from former rates.
Send for pamphiet pertaioing specially to foreign patents,
which states the cost, time granted and the requiresents
or sach country.

Coplen o Patents.

Persons deniring soy petent bssued from 1% to Novem-
ber 38, 18, can be supplied with oficial coples at res-
sonabile cost, the price depending upon the extent of
drawings snd lengih of specifcations.

Any patest leued since November 7, IM7, at which
e the Patent Ofice commencad printing the drawings
sod spocifications, may be had by remditing Lo this of -
Scexe

A vopy of the claling of any patest suod sluce 18 wil)
e faraisbed for §1,

When ardering coples, plense 1o remit for the same s
shove, sod sate same of patenter, titie of lovention,
sod date of patent

Srientific gmcrimn.

Diamond Solid Emery Wheels.

1,95 Bxl, 02, Jﬂ 12x1, 5,505 10x2, #1200

um” .w ill L 10, ;C “o hor lzan At |ro-

00N, \m cuu_ tm from gluxin wy

rn lllo N)Iul lmmr, Wheels. Give diam, o "Nolen

)‘o!v omm for w! Lnuo’ irinders um-q'!l 1led b

-J he world, J\dc‘m AMERICAN TWIST DRILL
C “00

nsockot, E
VROUCHT

TIIIHIIT:‘J IRON

Brams & GIRDERS

HE UNION IRON MILLS, Pittsburgh, Pa.—
The attention of Engincers and Arcliltocts s called
to our tmproved Wroughit-Iron Boams and Girders | pai-
rnlrd) In which the compound welds betweon the stem
flangos, which have proved so objectionable o the oid
mudrotmanul‘lcnur(nl are ontirely avolded, Woare pre-
sared to furnish all slzew at torms as favorable as can ho
ohtalned elsewhere, For dosoriptivo Hthograph, addross
L‘urnuulni‘lmlhuu & Co., Unlon Fron Mills, Pietaburgh, 'u,

W. C. DUYCKINCK,

IMPORTER, MANUFACTUNEN, ANXD DRALEN IN

Rallway,Machlmsts and En-

gineers’ Supplles.

50 and 52 JOHN STREET,
P. 0. Box 4101, NEW YORK.

ASKELL'S THREE CYLINDER PUMP-

Hand or Power, Cheaper than a Steam omp.

1 outwear a Ro! Pump-do more work, with less

power, llun any other pump, Not Uable to got out of

order, “y’- blacksmith un n lr I( Adapted to any
kind of lu work. Send

AM" MAL)II\L ('ohll'Ah\ llonluu. \lnn

DOWN TO $8.00.

The ** Danbury'' Drill Chuck—the **old rolinble,**
grestly tmproved ,now ull solid cast steel, jaws strength-
cned l\\) r cont. Always beat—now Hest and Cheapest.
Al Hardware and Machinery Stores sell them. The
HULL & BELDEN €0, Mandfscturers, Danbury, Conn.

THE HEALD & SISCO

Patent Centrifugal Pumps.
V*RTICAL & HO IZONTA L.
First Premiums st New Orieans, Cinclonatl, and New
York. ** Medul or Special dward,™*

American Institute, 1872,
Perfoct satinfaction guarsnteed. The che-peol slmpl est,
strongest, most efMcient and poxml-r Pv.unp n uu-. lor
emp(ylnr Dq‘rdockn. Coffer-da

Paper Mills, Tannerlos, lnd F-clorlen Q‘I‘LA M Ni\(PS
very low, 1or W reekln:. r ng, 1 1- ting, oto, [ins-
trafod pamphlet, free, Nearly 1 h! references to nclunl
customers,  S1 pages first class uu\umony Addre:

HEA f:n SI8CO & CO. " Baldwinsvilie, N. Y.

ROGERS‘ TANNATE OF SODA BOILER
ALE PREVENTIVE.

. ROGERS & CO., )udhon. 1nd.
27 Send for book on Bofler Incrustation

[JuLy 15, 1876.

—

- The Scientific American

REFERENGE BOOK

A Bound Book of 144 Pages, for 25¢.

On receipt of B conts, we send by mall, post pald, a
copy of & andsome Htte bound volume entitied the 51
EXTIVIC AMERIOAN Rermnexcor Boox, cotntalning 144
pages (Hustrateod with engravings, and forming one of
the cheapest and most valuable books of condensed re-
ference ever pristed. Amonpg Its contents are

The Census of the United States, by States,

Territorie #, and Countion, in Zuilshowing also the area |

of the several Hiates,

2. Table of Ocenpntions, ~Showlng the principal oc-
cupations of the people of the United States, and the

number of persons cngaged ineach oceups lll"ll Com- ‘I

plled from the st Consis,

|
Tuble ar Citles Iu|)|nu over 10,000 fnhabltants—Com-

P plicd from the Inst"Census
3. The Patent Laws of the United States In full
With Direct Mow 1o Obtaln Patents, Oftielal Rules
1 Farms for Applications for Patents and
# for Assignments, io whole and part
o, Town, County, and Shop Rights; Di-
1o Introduce and Sell Inventions ; General
Principles applicable to Infringements: N)hu}nl- of the
Patent Laws of Forelgn Coantries, Costs, Vrocedure,
Rights of Employers and Employees In reapect to In-
ventions; State Laws cobeerning Patents,

4. United States Trade Mark Registration, show.
1ag the Trade Mark Law In fall, with Directions for
Registering Trade Marks, Costs, ete.

5. United Stntes Copyright Law for Labels, in
full.  With Directions, Expenses, et

6. The Principnl Meohnnical \lovrmrnl- De -
seribed and Hlusteatod by 150 smnall disgrams, of groat
value to Inventors and Designers of Mechanism,

7. Geometyy, as Applied to Practical Purposces. With
IHustrations,

8. The Modern Steam Engine.—~With engraving,
showing all the parta, names, ¢tc.. and a brief history
of the Invention and Progress of Stesm Power.

8. Horspe Powrr.—-*lm;-l- and plain rules for Caleu-
lnlnx the Home Power of Steam Engines and Streams
of Water,

10. Kunots,~Presenting cogravings of 45 different
klndA of prc Knots, with explanations as to tylng.

l‘h‘ of Welghts and Measures.—Troy
elxht.‘\pmhrcanr- elght: Avoirdupols, or Com-
mercial Welght: French We hits : Lnlte ~uxuf~und-
3 Measure; Land Measure: bic Measure;
Liquid Measure: French “qnnr )lnmrr French
Cuble, or Solld Measure ; ruunni Land by Wejght,
with rn1n\ln‘o! asection of the English and u sec-
tion of the French rule, of equal length

12, Valupble Tabl
) ,luhlv of the \’:-loclly and Fore= of the Wing,
(2)  Table of the Spuelne Gravity and Welght per Cu-
:)lc ;loox.nd Cuble inch, of the principal substances used
n the
(8) Table of the llru-(,onduetlng Power of various
Metals and other Sollds and Ligu!
(4) Table of the Mineral ( ou-nmrnu atsorbed or
removed from the Soll, per acre, by different crops.
(5) Table of Steam ssures and Temperatures,
(6) Table of the Effects of Heat upon various bodies,

M. SELIG JUNIOR, & CO,
Importers of Awmerican Machinery, ‘rooh. A
Implements, Wholesale and Export Hardware
ery Merchants., Est’d 1866,
LONDON, Excraxp, and BERLIN, GERMANY.

cultural
and Ms-

HW.JONNS'

ng, With the mproved White Asbestos
Cont u. ‘tor stecp or iat Boofs In ulclml«.
1 Conting, for old Leaky Roofs,
me?’l. for repalring Lelbl on Roofs,
int, for Tin Roofs, [ronwork, &c.
r | colon——(or structural purpolel.
re I'Lonl ?o‘ll for 'ood work, &c.
o

- m lekl D °"J' 'ﬂ-'

o erm Puof
" m read. ! nla‘m-‘n onnlly ap-

N W Tonas .87 Maiden Lm.n o &

atontoe and sfan

Todd & Rafferty Machine Co.| '

MANUFACTU KEIL\‘ OF

The celobrsted Greene Varfable Out.Off Engine, Lowe's
Patent Tubulsr snd Floe Bollers. Fialn Slice Valve Sta-
tlopary, Holsting, and Portable Bo flers of
kinds Nnm annpo xm Geariug, na.ruu lr Mk,
Tow Oakum, Bagxing Kope, Flax.and Hemp Machinery
Agenta lordn New Haven % Manuractaring (0.’

polots, etc.

3. Miscellnneous Intormation.—Force of Expan-
1lld.m b;rﬁut small Steamboats, pro rdlmcnﬂom of
bollers, ropeliers, boats; Incubation, Tetn-
pcnmnu To Make Tmlnihpcr Constituents of
various Bubstances ; Frictio ed, and Rules
for Calculation: Speetde Heat ed: Specific
Gravity of Liquids, Solida, Alr, and Gases: Gnnpo'-

der—Prespure, Heat, and Horse Power of : Copyin
%0 Make; Heat, 1ts mechanical equivalent explal ncd
Molecules of Matter, size and motlon explaln
ning and Lightulng Rods—valoadle Information; Value
af lnage Explained; Amount of Power at present
Yloldrd rrom Coal by best Englnes; Sound—Its veloclty
and sotion; Liguid Glu leclpu‘v\'nluoor Bnlnl

pe aves; Specd
ric Spark, etc.; afuable ee!pe-
Tbv ﬁCm\Tll?lC AMERICAN REFERE\( E BOOK.

Price only 25 cents, nnsbclndo OWR cnts In all
parts of l‘e count. and of the undenlznu, gem by
m-ll on recelpt of e

MUNN & CO., Publishers,

sclentific American Oflice,
37 Park RRow, New York.

[ PORTLAND CEMENT

For Walks, Cisterns, Foundations, Stables, Cellars
. Beservolrs, Broweries, ete,

lhmlt 10 cents torPru: cal Tres
8. L. MERCHANT &

atise on Cemmel
Co., 7 South St, \aw \orl

ILL STONE DIAMOND DRESSING MA.
CHINES. Simple, effective, and dumble. Also,
inted 100 forundlxhnrry »b«l-.onu.

stones, Hed lton. ndl"u-c Calender Rolls, and other
mechanical cal purposes. Diamond Tools, Saws, n_d
Drills made to order. J. nukx\so\ o Nassdu St XY,

1st’s Tools, for Jndaon . (‘ponruon a to \'-Im.

Sturtevant Bilo e Herential ‘{

VoAlllv‘ ROOMS, == I..ll!l:lﬂ'\ HTHPPT NI’ YORh
WORKE, PATERSON, NEW JERS

'l‘ HE CENTENNTAL INTERNATIONAL EX-
HIBITION OF 1476, —The full History and Progress
of the Exhibition. maps of the mnnd-. eunvl Kr of
the news and aecounts of al t notable

MACHINERY,

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION,

Cold Rolled Shafting.

HANGERS, PULLEYA, COUPLINGS, BELTING, &c.
&c. Send for Llustrated Catalogue and 'rice List,
GEORGE PLACE,
Gogeral Agent for the TANITE O, '8 SOLLD neﬂ-.‘ll\'
WHERLS AND EMERY GRINDING MACHINEIY
12 Chambers & 108 Rewde Bte,, N, Y, City.

HRON DRIDGE BUILDING—A comploto de-
seription, ullh dimensions, m-vklnﬂ]duuln and
unyﬂ-lhn of Glrard Avenao Nridge Hadelp l- ln
Ith foundations of pler Ten ru{unuu- I'ﬂrr
conts,  Contalped In fof AU lnrwu
AMERIDAN SUPPLEMENT, 10
M At U1K offico, and Of al) DOWN agents

N. F. BURNHAM'S

1574 TURDINE

Water Wheel

Hea DISPLACED hundreds of other
Turblnes, but HAS SEVER BEEN 1
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The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the first day of July,
1576, & new volume commenced. It will continue
to be the aim of the publishers to render the con-
tents of the new volume more attractive and use-
ful than any of its predecessors,
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Underground Pumping.
At arecent meeting of the Society of Engineers, London, |

JULY 22, 1876.

THE CENTENNIAL EXHIBITION.—THE CAMPBELL PRINT- |
ING PRESS. ',

About 200 feet west of Machinery Hall, upon a command- | Mr. V. Pendred, President, in the chair, a paper by Mr. ‘
ing eminence, is situated the building illustrated on page Henry Davey, on the underground pumping machinery at |
8§01, volume XXXIV, which has been erccted by the Camp- | the Erin Colliery, Westphalia, was read. The paper de- ‘
bell Printing Press Company, at their own expense, On one | seribed whatis probably the largest example of underground |
floor of the building are ten of the different styles of print- | pumping engines extant. The system, which was origina
ing muchines manufactured by this company, the most no- | ted by the author, may thus be briefly described. In the
ticeable of which is the perfecting and folding press, This | mine (which is 1,200 feet deep), 920 feet from the surface, I8
machine uses duplicate forms, and is claimed by the inventor | placed a pair of compound differential pumping engines,
to print on both sides, from a continuous web of paper, fold, ] capable of raising 1,400 gallons per minute to the sarface,
lay away in piles, and count 30,000 copies of an ordinary | atthe same time supplying power through the medium of
daily newspaper per hour: a figure which will be readily ‘ the rising column to two differential hydraulic pumping en-
comprehended when reduced to 500 sheets per minute, or 8} | gines placed at the bottom of the mine, and employed in
per second: and, as they are printed on both sides, it is equal | lifting 1,000 gallons per minute to the main engines. Steam
to 163 impressions in each second of time lis carried down to the main engines, from the surface, at a

Our illustration shows this machine in perspective; on | pressure of 70 lbs. per square inch. After passing through
the right is seen the roll of paper from which it is fed, | the engines it is condensed, and a vacuum of from 24 to 26
with spare rolls ready to replace the one in process of being | inches of mercury is obtained by means of a separate con-

printed on. From this roll, the paper passes, first to the
upper, then to the lower impression cylinder, and thence on
to the left side of the machine, where it is cut, folded, and
counted, which latter operation is recorded on the register
shown just above the pile of paperon the front.

When the rotary press of Richard M. Hoe was the ac-
knowledged fastest press of the world, the paper was print-
ed on one side only: it needed a second feeding through to
perfect it, and required as many feeders as the machine con-
tained impression cylinders, which ,in the largest size, were
ten; and as the sheets from each cylinder were laid away by
a separate fly, there was no difficuity in disposing of any
number of sheets properly, as fast as the machine could
print them. But when the perfecting or web press had been
so far improved as to overcome the difficulty of preventing
the offset of the ink, there was a difficulty in disposing of
the sheets as they came from the press.  In the printing of
4 newspaper at the rate above-mentioned, the paper must
issue from the machine at the rate of nearly 2,000 feet per
minute; and for laying away in an orderly pile such sheets
of paper, ssuing from n muchine und succoeding each other
ut the rate of B or 9 in a second, the ordinary tly was out of
the question. The Campbell press not only lays the sheets
out in perfect order, but folds them twice, thus dispensing
with ooe of the most vexatious and costly (in point of time
wasted) suffixes to the labor attaching to the newspaper

denser which produces at once the vacuum on the engine,
and enables it to start to work sgainst the full column, The
methods of actuating the valvesin the steam and hydraulic
engines were fully shown. In the latter case the valyes are
worked without any metallic connections, by means of n
modification of the differential gear. The paper was illus.
trated by detail drawings of the steam and hydraulic en-
gines, and also of the separate condenser, as well as by
working models of the machinery

P
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American Kaolin.
About = yvear ago, in describing the process of manufac- |
ture of porcelain, in the vicinity of this city, we called at-
tention to the fact that beds of kaolin undoubtedly existed |
in this country, and all that was required wasthe enterprize |
necessary to develop them. There is every inducement, I
both in the shape of a demand for the material by potters
and of a protective duty of £5 per tun, to attract our citizens
to obtaining from our own resources the clay which now is
imported from England, and, at the same time, there is the
higher incentive of aiding in building up an American indus. |
try to supply us with the manufactured products which we |
now principally buy from France.

| terinl, and for information relative to the mines.
| is of a pure white, blue, white and pink quality,and appesars

!

[.u.-zo per Annum,
(POSTAGE VREPAID.]

| The troub'e, however, with most of the native deposits is

the impure nature of the materisl. To make fine porcelain,
which must rival in purity and whiteness the famous pro-
ductions of Limoges and other French towns, the material
must be strictly pure, Clay that is coarse and contaminated
with metallic oxides serves well enough for opaque stone
ware, and we have never heard that any lack of that sub-
stance hns been encountered ; but it should be borne in mind
that such will not answer for fine goods of the kind where-
with our potters hope successful y to compete against
foreign manufactures, at least until some one discovers an
excessively cheap and perfect method of purification. It is
cheaper to import the English clay, a fact obvious when it
is considered that the merest admixture of ocularly imper-
ceptible iron impurities in the paste results in the finished
goods being blotched with ineradicable spots, and of course
in their ruin as first class marketable articles.

Whether the large deposits recently found in Illinocis will
turn out of sufficient purity for general use, we are not yet
prepared to say. Mines of kaolin have been discovered
over 120 acres of Union County, Illinois, and in adjoining
localities ; and a town named Kaolin has there been estab-
lished. We are indebted to Mr. Moritz J, Dobschiitz, the
owner of a large portion of the tract, for samples of the ma-
The kaolin

sometimes naked to the eye, and sometimes in pockets 60 to
i0 feet deep. Mr, Dobschiitz states that there is every
facility for the establishment of & pottery in the vicinity.

Electroplating of Leaves, Insccts, ete.

A new and improved method of metallization of organic
substances, so as to fit them for receiving galvanic deposits,
has been devised by M. Cazeneave. It is both more rapid
and more safe for the operator than the ordinary way. The
nitrate of silver which serves for the metallization is dis-
solved in wood spirit, by which means a thorough impreg-
nation of the object is obtainable. After maceration (more
or less) the object is dried through rapid agitaticn, but
while still moist it is submitted to a saturated solution of
ammonia gas, and thus is formed a double nitrate of silver
and ammonia, easily reducible. Drying is then completed

Since the publication of the article referred to, many of | gt & mild temperature, and the object is then suspended in

our readers have informed us of kaolin beds, located in va-
rious partsof the country; and this information has been, in

printing press.

the columns of this journal, laid before porcelain makers. !

'- "m"'

mercurial vapors and completely metallized in a few min-
utes. By this method, the author says, he has obtalned &
regular layer of copper on leaves, Howers, insects, etc.

THE CAMPBELL PERFECTING PRINTING AND FOLDING PRESS,
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‘m m%.vwwu non IN NEW
The people have vory good canse to congratulate them-
selves over the very sensible manner in which the Centen.
ninl annivorsary was celebrated. In this city—and the same
appears to have been the ease generally olsewhere—the ten-
deney to abandon the Chinese mothod of signifying re-
joleing by hideous nolues of fire crackers, torpodoes, pistols,
and similar ear-splitting contrivances, and to substitute
therefor the silent but more eloquent display of banners,
flags, and illaminated lanterns was plainly manifest. By
what provess of eloction, during the early history of the na.
tion—unless we mingled ideas of Guy Fawkes’ day, derived
from the mother country, in a very uncomplimentary man.
ner with our national heoliday—we were ever induced to
adopt the fire cracker as a symbol of joy, must remain a
mystery. Suffice it, however, that the popular predilection
for the noise nuisance is on the wane; and we may hope, in
each recurring holiday, to see the inherent taste of our peo.
ple exemplified by new and beautiful decorations, and all
olnssos gratified, instead of a fow finding pleasure in a spe.
cles of amusement of which the annoyance of others and
the endangering of life and property are the too common
results.
Those who can recall the illuminations of New York city
during the war, after Union victories, or her magnificent
outburst of patriotism, demonstrated by draping almost eve.
ry edifice in bunting, shortly after the rebellion broke out,
say that even these demonstrations were exceeded in gran-
deur by the display made recently in New York. For weeks
past the dry goods stores have boen filled with national flags
by the million. It would seem ns if manufacturers of cot-
ton goods and delaines have, of late, made nothing but the
stars and stripes, or red, white, and blue fabrics. For the
first time we saw an innovation in the shape of American
flags of bunting, 9 and 10 feet in longth, and also smaller
silk ones, entirely printed on a single piece. It certainly isa
curions fact that,during the immense demand for flags in the
war time, no one produced them in this way, and that, with
the exception of the cheaply printed affairs for children,there
were no flags made except those sewn together piece by
plece.
Foreseeing the prospective demand for lanterns and
lights, for illuminating purposes, a variety of ingenious
contrivances were devised. There were lanterns made of
pasteboard, in flower pot shape, with holes covered over
with colored paper in fanciful designs. Inside of these, in.
stead of a candle, was a little cup, full of a composition of tal-
low and wax, in which a wick floated. The cup had a long
handle, and was made of tin or other cheap metal. The light
emitted was equal to that of two or three candles, and the
contrivance was far moresafe than the Iatter. Another form
of Iantern was a large black box which fitted on the window
sill. Each box had three or four colored disks letin aper-
tures in it, so that a house, having boxes at all the windows,
looked as if in each window there wore balls or globes of
colored fire. We noticed two or three ingenions devices for
holding flagstaffs at an angle in windows, which were quite
new, and which met. with a ready sale.
Not only on the great thoroughfares, but evenin the most
unfrequented streets, up In the windows of crowded tene-
ments, on the roofs of strect cars, on the heads of horses,
on vehicles, on apple stands, on nearly everything, the
national colours appeared. Whether it was only a penny
paper print of the flag fastenad to the dirty walls of some
rookery, or the magnificent designg worked in embroidery
on the elegant mansions in the fashionable quarter, the
patriotic feeling was everywhere manifest. On the night
of July 4 came the culmination. From river to river,
from Harlem to the Battery, New York fairly blazed. High
up on the topmost pinnscle of the great Westorn Union
Telegraph building, an electric light threw its beams far up
Broadway and acrosa the rivers to Brooklyn and New Jersey.
On Union Square, the central point, the lofty buildings
which surround it were outlined with myriads of bril.
‘v | liantly colored lanterns; while just bofore midnight a pro.
cession of wmome fifteen thousand men, carrying torches,
paraded the principal streets. At midnight the vast con.
eourse had gathered in Union Square; and as the hour was
reached, the thunder of & heavy gun from one of the forts
in the harbor pealed over the clty. At that instant »
myriad of rockets shot up from the square. The chimes in all
the churches, the steam whistles of the factories, the eannon
in the forts burst forth in & chorus of rejoicing. The musiec
of the national air was played by the united bands of a
dozen regiments, the hundreds of members of the choral
socleties and the vast erowd of spectators joined in the
anthem ; and thus, with a celebration worthy of herself as
the metropolis, New York welcomed the advent of a new
eentury.
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DO NOT GET COOL~--HEALTI HINTS FOR THE SEASON,

*“Inthis paper out of its seases ¥ we can hear the reader
exclaim, as he casts a wrathful glance st the vagrant mer-
cury, ambling among the nineties. ** Do not got cool, when
the sun i scorching and there Is no breeze, and the pave.

ments are almost red hot 1

Hasten slowly, good reader. We do not object to refrigora
tion of oneself when itls dome censibly, but the trouble is
that the majority of persow throw common sense aside with
thelr hoavy ander urments. There Is & prevalent, thouth
none the less stupid, notlon that colds, and pleurisy, and
pneumonia, and like maladies are peculisr only to winter
and early spring, but the facts are that it s slightly easier
If anything to Incar thesn disesses with the thermometer at
ninety, and infinitely more difficalt then to get rid of them,

|jUI Y 22, 1876.
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unless dealt with promptly. There f«m we  beliove that
““don’t got cool " in sound advice, for it is better to endure

the hont while well than to endure it while sick and debily
tated.  We recently met with some of those axiomutie say-
ings of the late Dr. W. W, Hall (who recently died n vietin
to n mulndly against the contrac tion of which he most per-
uistently warned others), written many years ago,bnt alwayy
timely, We hove not room for all, but the substance com.
pressed Into a parngraph will serve our purposes, If oy

any occasion he says, you find yourself the least hit noticea.
bly cool, or notice the very slightest disposition to s chill
running along the back, ns you value health and life, begin
a brisk walk instantaneously, and keep at it antil perspir
tion begins to return : this will seldom fail to wardoff a
summoer cold, which is more dangerous than a cold taken in
winter to all persons having the slightest tendenay # con.
sumption. If you haye walking and riding to do, ride first,
heenuse if you walk you mny get overheated; and then, when
you ride, you may be exposed to u draft of air likely 10 be
followed by a chill, a cold, pleurisy, or lung fever,which is
preumonin,

Not o summer passes bt that the papers report numerous
deaths from drinking ice water by overheated people. For
purposes of quenching the thirst, water not coaled to a very
low degree is much lessg harmful and more gratefal: but if
iey cold water be taken, safety lies only in drinking slowly
Take one swallow at a time,remove the glass from the lips,
and count twenty slowly before taking another. It is sar-
prising how little water will quench the thirst when thus
drmk. Soda water is a favorite beverage, and bears about
the same refation to cool spring water as candy does to
bread. Ttdoes not slake the thirst as well as water, and, be.
gides, one is apt to drink too much of it

When you reach home after a day's work, tired and wenk
perhaps with an undefinnble feeling of lussitude or depros-
sion, don’t attempt to raise your spirits by drinking ice
water, however thirsty. A cup of hot tea may be wisely
taken by most persons, but does not agree with all. The
heat is of more value than the tea itself, but both combined
nct beneficially on most persons. The degree of debility nud
downward progress of the system is arrested by the warmth
of the water and the stimulating quality of the tes, umtil
strength begins to be imparted to the system,

¥ever take a nap in the daytime uncovered. Many le
down for a few momenss, merely to gain a brief rest, with.
out intending to go to sleep. Too often, however, on waking
up, & chilly feeling admonishes one that he has taken cold,
which may be the precursor of serious iliness,

Both comfort and cleanliness are subserved by wearing
woolen gauzo noxt the skin.  Furthermore, this fabrie pre-
vents the sudden cooling of the body and absorbs the
perspiration. Colds are caused by the temperature being
too suddenly lowered. Woolen fabrics worn next to the
person prevent this, as we have said, and at the same time
obviate the disagrecable feeling of dampness felt when
linen, especially, is next the skin.  All garments worn dur-
ing the day should be removed at night and thoroughly
nired and dried. All ehanges fram a heavy ® a lighter
clothing in summer should be mude at the first dressing in
the morning. It is safer to wear too mueh clothes than too
little, especially for children, invallds, and old people.

We will relax our negative advice in one case, and then
only in a metaphorical sense: in other words, in hot weather
keep cool, don’t worry. Persons who allow themselves to
become mentally exhausted,by anxioty orstwin of any kind,
are partienlarly liable to sunstroke, It isa foolish popular
idea that this terrible malady b due to the concentration of
the sun's rays ou the head. Persons are frequently struck,
as it is termed, in the night, but are moro apt to besso lote in
the afternoon, when the system is depressed by the heat and
nervous exhaustion. The way o avold sunstroke is to onder
one’s doings so that vitality shall not be lowered, and the
conditions favorable to the disease uced. A sun:
stroke, if not fatal, leaves the patient less able to endure
mental or physical work ever after, and requires from him
constant care against pulmonary discase or & socond visita:
tion. Avoid worrying the brain and an undue exposure
to the sun, and, more important still,do not depress the sys-
tem and lower the bodily temperature by the vse of miscalled
*“stimulating * alcoholic drinks. To sum up all in one sen-
tenco: Do nothing to Jower the normal bodily temperature.
No matter how hot the weather, the temperature of the
healthy body is invariable st 98°, Ml‘mﬁblllﬂ
refrigeration but depression, no matter how it is produced;
and depression means loss of vitality, proclivity to disease,
and death.

Since the above was written, a repart of the sanitary com-
mittee of the Board of Health of this city has been made,

in which it is wald : ‘' Sunstroke Innuﬂu oxcossive heat,

and especially If the weather is * * Ttis more aptte
occur on the second, third, or fourth q(ghull‘li :
than on the fimt. Loss of sloep, , oxcltement, close
sleoping rooms, debility and abuse of
!tlamuhmmbnmm,

“1f working in the

absorby heat) ! :
er.ln;-pn‘:E
and seo that the s wet.

Do not b
drink what water you need Ii‘hqit-.
prevents the body from being

possibile, nummm thin us

-y

s



Wtuk ‘of water with a little sugar.”

'm by the engineer to mean a palatable wholesome
‘water, not insipid

thl&omkgu very hot
hmrkk in the sun. If a feeling of

ldvmumrhudnnd neck. If

oronld--enﬂu.ll.blno swallow.
sponge with or pour cold water
nd limbs, and apply to the hesd pounded ice
thﬂaﬂhﬂdﬂk If there is no ice at
wp & cold cloth on the head, and pour cold water on
a5 on the body.
If the person is pale, and very faint,and his pulse feeble,
Mhhhhlp ammonia for a few seconds, or give him a tea-
spoonful cf aromatic spirits of ammonia (hartshorn) in two
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.~ SOME SOURCES OF BAD WATER.

There Is no such thing as pure water, neither at the
sources nor snywhere else, except in a laboratory. Pare
water, therefore, or good water, in ordinary parlance, is un-

like rain water, and not foal by the recep-
tion of that class of impurities which endanger the individ-
ual health, Unpolluted water, as we have explained in a
pxwloul article, is tasteless, inodorous, possesses a neutral
or faintly alkaline reaction, rarely contains in 1,000,000 1bs. | ties
more than § 1b, of carbon and 1 1b. of nitrogen in the form
of organie matter, and is incapuble of putrefaction, even
when kept for some time in close vessols at a summer tem.

\ The chief causes of pollution are found in the re
fuse fluids from factories and in animal sewage. By a re-
oent law in Massachusetts, the Bonrd of Health of that State
was required to investigate the pollution of rivers, estua-
ries, and ponds, by such drainage and sewnge. And in the
seventh annual report of that body we find a valuable and
complete record, in which are included detailed descriptions
of industrial refuse, which now, as our industries expand,
throatens greatly to impair the purity of our water sources,
and 8o react unfavorably upon the public honlth,

Than some of the liguids for which there is no utilization,
und which are allowed to contaminate running streams, it is
diffioult to imagine anything more nauseously filthy. To
make thirty tuns of woolen cloth, for example, over eighty-
six tuns of matter composed of grease and dirt from the raw
wool, urine, oil, glue, pigs'dung, pigs' blood, urine (second
use), soda, common salt, soap, fullers’ earth, dyestuffs, and
alum are discharged into the nearest water courses, Cot-
ton manufucture involves the pollution of large volumes of
water, partly by mineral, but chiefly by organic matters.
Nearly the whole of madder dyestuff is waste. We may
guin some idea of the extent of the pollntion from the fact
that an average factory, of 250 hands, sends out some
600,000,000 gallons of foul water per annum, charged with
some 1,446,000 1bs. of refuse matter, including 42,560 Ibs.
of arsenate of soda, containing 833 1bs. of metallic arsenic.
All the chemicals used find their way into the stream.
From calico dye and print works, the total impurities are
found to be 76-2 per 100,000 parts, and, from Turkey red dye
works, 105°7 parts. Linen and jute bleacheries discharge
caustic soda, lye, waste chloride of lime liguor, waste sul-
phuric acid liquor, and waste carbonate of soda and soap li-
quor. Works fordyeing linen and jute contribute polluting
liquids essentinlly the same as those produced in the calico
industry. Silk works discharge comparatively small quan.
tities of dyes and gums. Papermakers contribute refuse
from the dusting process, lime refuse from the treatment of
soda, alksline waste liguors from the boiling process, the in-
soluble part of bleaching powders, the waste bleaching liguor

if used in excess and without due caution), and the
drainage of the making machines. Next to the fouling of
water by the washing of filthy rags, the discharge into
rivers of the sods liquor in which esparto has been boiled
is the most formidable source of pollution from paper
mills,

In comparison with the damage which is inflicted upon
river waters by the sewage of towns and by drainage of tex-
tile fabric factories, the damage caused by the metal trades,
with one or two exceptions, is quite insignificant. It con-
sists of pollution by cinders, scorie, and furnace ashes,
by scids, and by metallic salts. Iron works pollute streams in
an insignificant degree by the water used for cooling the
rolls, which becomes charged with tar or conrse grease from
the bearings. The waste liguors discharged from wire and
galvanizing works are the most intense and noxious sources
of pollution contributed by any of the metal industries,
The waste contents of acid baths render river water unfit
for the supportof fish life, and the free acid corrodes the ce-
ment and Joosens the brickwork of sewers, tin
plate works, the sheet iron, previous to recolving its coating

In some

of tin, Is pickled repeatedly in dilute sulphuric seid ; but
the waste liguor, instead of being discharged as formerly in
to the neighboring stream, is concentrated in shallow leaden

evaporators, untll, on cooling, it deposits » coplous supply of
crystals of green copperas, which Is sold st a small profit
The mother liquor from these crystals is fortified with fresh

Scientific Jwevican,

matters prove fatal or are within safe limits, Goldfish and |
minnows were employed, the one species for its tenacity oll
life, the other on account of its delicate vitality. It ap.

peared that, of nitric and sulpharic acid, one part in fifty
thousand of water killed the fish,

Sulphate of copper was the most virulent metallic unlt n
strong fish dying in water which contained only 454y

of iron and of alum, 1.5 ; acetate of lead, 5 ; chloride
of lime (saturated solution), 1154 : ehlorine (utunu-d 80+

coal tar,
The most dudly of all contaminations is sewage, and this
is now believed by chemists to be all but indestructible,
being only rendered insensible in the water by being diluted
with at Jeast 100 times its volume of good water. Ordinari-
ly, the human stomach is apparently unaffected by water
exposed to a considerable measure of impurities; but it be.
comes fearfully sensitive to the same waters during the pre-
valence of an epidemic. This was conclusively shown to be
the case during the terrible cholera visitations in London in
1849 and 1854 It may be added that the evil effects of
much polluted water, as compared with water but little pol-
luted, which become so palpable during epidemics, cannot
cease to exist, except in degree, when no epidemic prevails,
Accordingly as the river watersare cleansed from the impuri-
which now are expected to hide themselves there, the
.menl health of all living things depending on them and
using them must benefited.

THE mmnu. moamox

The ceremonies at Philadelphia on July 4 partook of a
national character, and in this respect they must be distin-
guished from the local celebrations which took place in
wvery city, town, and village in the country. Although not
occurring on the Centennial grounds, they were, neverthe-
less, o part of the great scheme whereby we emphasize our
rejoicing over the completion of the first century of national
existence, and they therefore must be chronicled with the
history of the Exposition

The military parade which preceded the ceremonial includ

od representative militin regiments and companies from the
different States, the U, 8. Corps of Cadets,detachments of sail-
ors and marines,and civilian societies, making a display fully
in keeping with the importance of the occasion. Atacompara-
tively early hour, Independence Square, where the grand stand
hiad been erected, became thronged; and when the formal pro-

ceedings commenced, the crowd was estimated at over 100,000
people. On the platform was grouped an array of distin.
guished men, such os has rarely before been seen. The Vice-
President of the United States, in the absence of President
Grant, presided. About him were the Emperor of Brazil,
the Crown Prince of Sweden, Governor Hayes of Ohio, and
the Governors of several other States, General Sherman,
Count Rochambeau, besides the Foreign Centenninl Commis.
sions, the Diplomatic Body, and other dignitaries. The
orchestra opened the proceedings by performing the grand
overture composed for the occasion, which was followed by
prayer by Bishop Stevens, of Pennsylvania. The hymn of
welcome to all nations, by Dr. O. W. Holmes, was then
sung. The most impressive episode of all sacceeded. The
Vice President’s announcement of what was to come was not
sudible to the vast crowd; but when the Mayor of Philadel-
phia stepped upon the rostrum, holding aloft a faded yellow
piece of parchment enclosed in a simple frame, the cheer
which arose attested the recognition by the people of the
original Declaration of Independence. The scene of enthus.
issm which the production of the immortal document elic-
ited baffles description. The applause became a mighty |
roar, the infection spresd to the sedate dignitaries on the |
platform, and all rose to their feet and joined in the tremen-

dous ovation. None cheered more lustily or swung his hat
more vigorously than did His Majesty Dom Pedro II. Again
and again the acelamations burst forth, until at last, through
sheer weariness of its makers, the noise died away. Then
Mr. Richard Henry Lee, grandson of the mover of the De.
claration in the Centennisl Congress, roceived the document,
and in a clear voice read it. The Brazilian hymn, composed
in honor and by order of Dom Pedro, was next rendered by
the orchestra and chorus, and its repetition was demanded
by the people. A superb ode, by far the finest lyric prodae-
tion which the Centennial year has brought forth, was re

storms of applause. Lastly followed Hon. Willlam M.
Evart’s oration, a noble address, a shade too purely intellee-
tusl in charactor, perhaps, for the aversge thought, but
none the less brillisnt, masterly, snd able. It nature Is sach
as to forbid shstraction; but the keynote of all was that the
Declaration ereated what was declared, the independence of
a new oation.  The oration terminated the formal proceed
ings at Indopendence Square.

On the Exposition grounds, the Catholie temporance foan.
tain and the Humboldt monument wore dedieated with ap-
propriste ceremonies. The attendance (inall 46,125), was

view of the other attractions in the city., Thousands of
visitors from New York and other cities arrived, taking ad-
vantage of the holiday, and manfully doing the Exposition,
despite the almost intolerable heat of the weathor.

The Exposition itself ls now running as smoothly as could
be desired, and tho only discantented peopls are thoss for.
oign oxhibitors who are converting the fair into a market by

sulphurie acld, and used over and over again, none being al
lowed to go luto the streams,

The effect upon fish of & number of leading and potent
polluting substances, occurring as manufacturing refuse,
was the subjeot of elaborate experiments in Scotland some
yoam Ago The Information thus obtalned was of great
yalue, ay nlu;wu;g the degroo of dilutiop st which the noxious

part. Other substances proved fatal, as follows: blllphlk‘ in “lf"l‘ll"l’)‘ Hall,

| will more richly repay careful study.
lution), yolyy; fodine, yglgy; bromine, yyizy; ““’“" | known to Americans by her productions, although accounts of
potash, yolyy ; foundry coke, |} : furnace cinders, 1| her recent achievements in industry have not been wanting.

cited by its author, Mr. Bayard Taylor, and received with |

somewhat above the average, & fact remurkable in itself in | The total length of cable was 3,222 nautieal miles; 40 Men-

jotth vells were used, although signals were read with 12

49
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custom hnu-u- rogulations, to pay duties on an entire in
voiee bofore n singlo object pertaining thereto can be deliv
ered to the purchaser, and this regulation they are endeavor
ing to have abrogated. The encampment of the West Point

Carbolic acid was found | cadots in the grounds has added a new attraction, and the
peculinrly destructive; and tannie acid, in the proportion of | morning and evening parades are attended by thousands of
vidus for minnows, or 55 for goldfish, caused death. | people

Wo gave last week o brief account of the

RUSSIAN EXHINIT :

The principal display made by that na-
| tion is In the Main Bullding, and no part of the Exposition
Russin is but little

The opportunity here afforded, of learning something defin-
ite rogarding the wonderful growth, notably in art itdos.
tries, the taste for which did not exist in 1851, but which
now in Russia has reached: almost a mania, is therefore of
the highest value, It ix not extravagant praise to say that
the Russian exhibit is superb. The silver work is not ex-
celled in the entire fair. Very curious effects are produced
by imitations in white silver of the Russisn napkin, with
the border worked out in sauch a faithfully minute mauner
that the threads can almost be counted. These napkins
sometimes form the covers of punch bowls, sometimes ap-
pear as if carelessly thrown over salvers; and so exquisite is
their workmanship that they might easily be mistaken for
real fabries of linen, A peculiar Rossian industry is the
manafacture of a variety of articles from stones found in
the Ural mountains. Malachite, jasper, and lapis lazuli are
the materials mostly used; but there are also articles made of
minerals quite unfamiliar in this country, such as labrador,
rhodonite, and nephrite. Very beautiful are the bunches of
fruits carved from the various stones, the natural colors of
which reproduce almost exactly the colors of the natural
fruit. We have already, in a previous article, described the
magnificent malachite mantelpiece and vases. There are
also numerous small tables of the same precious minersl,
valued at from 100 to £1,000 each. A unique collection of
fabries come from Circassia, all of which are exquisitely
embroidered in silk and in gold and silver. The display of
furs is the finest in the Exposition, and some idea of the
beauty of thearticles may be formed from their cost. A
little bunch of sable skins, of the finest quality, is valued
at §2,400, a lady’'s cape of black fox fur is marked $£1,400,
and a cloak made of the backs of sables is valued at §2,700.
Some gold jewelry is exhibited, remarkable for the delicate
shadings of color, varying from the lightest straw yellow to
brownish red. This is produced, we learn, simply by sub-
jecting the metal to various degrees of heat. A pavilion of
graceful form is devoted to the display of rubber goods,
an American industry introduced recently in Russia, which
has met with remarkable success, the product of the single
factory making the goods amounting,it is said, to £5,000.000
in value per year. Some handsome carved work comes from
the government school in St. Petersburgh. The most no-
ticeable object is a peasant’s chair in black walnut, across
the seat of which lies the imitation of a towel made of some
white wood. The handles are formed of hatchets. At the
back of the seat is a pair of mittens admirably carved, and
in the frameappears the characteristic motto in the Russian
language : “ Go slow and you will go far.”

The Russian government is represented by superb col-
lections of minerals and fossils, and of school books, school
furniture, and other objects relating to education. Among
the other exhibits are pianos, scientific instruments, amber,
soap, chemicals, ladies’ cloaks of velvet lined with the white
hair of the Thibet goat, fans, and nmbrellas. There is also
a jeweled figure of St. Alexander Nevsky standing in 2 kind
lo( shrine, which may be purchased for £3 500.

In Agncultunl Hall the Russian display well represents
| the farming itdustries of the empire. There are gralns of
|all kinds in sacks with glass covers and in sheaves, flax,
wool, and dried fruits, canned goods, biscuits, wines, liquors,
and 80 on through a long catalogue. The agricultural im-
plements consist only of a mower, a thrasher, and a fow
fanning mills, Russia also makes an admirable exhibit in
the Shoe and Leather Building, showing shoe and upper
lenthers, kid boots, shoes, gloves, ete., all of fine muanufae-
ture,

For a long time it was sapposed that Rossia would make
no display at all; but when her government concluded to
participate, it evinced prompt energy and lberality. A com.
;mlulnn appointed at the eleventh hour mude a list of the
{articles wanted and of the manufacturers who produced the
best of vach kind. The government undertook the payment
of froight and insurance to and from Philadelphia, and of all
exponses of installation. Thus, in & remarkably short space
of time, u thoroughly good and, in some respects, excoed-
ingly brilliant exhibit wus organized,

1

l.on;llud? ‘b'y ;le.

The Philosophical Magazine has an article on the deter-
mination of the longitade of Cairo, from Greenwich, by the
exchange of telegraph siguals, by Captain (. Onde Brown.
The actual experiments were between Portheurnow and
Alexandria, the whole series of eables bolng joined direet.

cells.  The mean loss of time before the sigoal or make
of circult was visible was 184 seconds, and that before
break of current signal was 1'98 seconds, the mesn belng

131 seconds,
B — kL o ——
Tux Soclety of Arts, Genova, Switserland, celabrated the

sclling thelr articles, They are required, under present

first contury of jis existenco on June 1, 1870,
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IMPROVED STEAX JET PUMP,

It bas been customary to cast the poszle of the above
Damed pamps in one plece with the shell of the pump: bat,
owing to the pecaliar shape and internal position of the noz-
tle, it has been found 10 be = difficalt matter to impart a
smooth finish there. An undue amount of friction is thus
opposed to the passage of steam and water through the
puwmp, which impairs the efficiency of the device.

The device herewith illustrated is mainly intended to
overcome the dificalty. A, Fig. 1, represents an ordinary
elbow, sach as is used with gas and steam fittings, and s id
elbew has the nozzle or jet pipe,
P, screwed into it, ss shown in
Fig. & This nozsle is furnished
with an ajutage, 3, of a bore
adspted to the capacity of the
pump. Projecting horizontally
fromw this elbow is a short pipe, C.
Radiating from said elbow is the
tube, D, whose office will presently

. The above described de-
vices A, B, b, C, ¢, and D, after
being Stted together in the man.
per shown in Fig. 1, are then
placed in s suitable mold, and the
she'l cast around them, after
which the core is removed and the
body of the pump is complete.

By referring to Fig. 1, itwillbe
seen that the shell is composed es-
sentially of an enlargement, E.
apd a peck, F, the enlargement
being chambered out s0 as to af-
ford mmple space around the el-
bow and pogzle for the pacsage of
water. Thetube, D, is tapped for
the engagement of a screw-thread-
od plug, J, that can be readily re-
moved whenever it is desired to
drals the pump, so as W prevent
freezing. K and L represent, re-
spectively, the inletand discharge
orifices of the shell. M and N are,
respectively, the suction and dis-
charge pipes, which communicate
with the previously described ori-
fices. O is an ordinary coupling
that ua'tes the projecting end of
the pipe, C, with the steam pipe,
P. The body, EF, with its un.
closed nozzle, ABC, is ready for
use almost as so0n as it is takes
from the mold. The coupling, O,
sod stensn pipe, P, are now ap-
plied, after which steam is turned
o, asd the apparatus then ope-
rates o omsentially the same man-
ser &y ondinery jet pumps. An
sconomy Is claimed by the Invesn.
tor to result from the unlmpeded
flow of steatn within the nozsle,
formed of A snd B, and of water
arcund the same, which cannot be
obtained when the parts, A snd B,
are r agh castings.

The lavention was patented
March 7, 1876, by Mr, Hansos P.
Teoast, of Newesatle, Ind.

2
COMBINED FOCKET AND DRAW XNITE
An ingenious device, putented Felbruary 29, 1856, by Mr
Joha W. Plerce. of New Bedford, Mass . Is & 100l which
may be ased for o draw knife, and for all purposes required
of an ordisery pocket or clasp knife. |t consists In o clasp
knife, havisg ane or more Mades, cne of which latter is pro
vided ot its onter end with & ring of sufficlent size 1o admit
the Snger, s shown In the annered engmaving.  To use the

tool an & draw knife, the handle is grasped by one hand of |

the seer, and sne of the Sngers of his opprmite hand is in
serted withia the ring. When the Made s cloned, the ring

will exvend bwyond the butt of the handle, and afford & con
veniont means whereby the huife may be ensrpended 7 o the

jmrn
— -, e, -
Bossemmer Sael in France.

In an action bronght by Mr. Bessomer agninat M Sehned
dor, of Croanot, o decinlon wes pives by the Connt of —
spninet the plalatifl on April 28 Jam This des
oaps the Daligtia of the Commitien of Pronch Pospes * oy

thagniohen the claimn of M2 Bemsomer snd ia of votrome

P

porsanes for the whole of the Freach 1oads Had the slais
of Mz Bmermer bewn tevoguiesd, this reengaition w
hare alontad every maker of stewl sxompt M Sehneider
Bosssnntr stenl In st present & cheap article in France sad
thie degiston will a0t incrense the price

:

FIG. L.

Srientific American,

of coca upon those who chew it; for, while most of them
considered that It possessed wonderful powers of sustaining
strength under prolonged fatigne without food, some thought
its use pernicious and dangerous, others, not only innoc-
uous, bat beneficlal to health. The annual consumption of
the leaf, by the elght millions of people along the Cordilleras
of the Andes who use it, is thirty millions of pounds. After

ering and drying its leaves, Sir Robert gave an account of

self, in which he had found that it was both a preventive of

S\
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TENAKT'S STEAM JET PUMP.

| fatigue and & restorstive of strength after severe bodily ex-
ertion, and that it had po resctionary effect apon the sys
tem. In regard 1o the use of coen an & medicine, ho advised
[ no one 1o try I untd! something more was known sbout it,
Lor, st least, not 1o make e of It without consulting & phy
wieian.  He had sneceeded In extranting & liguor from the
loaf, a» & more satisfactory mode of administestion than
| ehewing the leaf; but he bad not been able 1o sscorisin
| whether thin retained all the properties of the article. A
simllar lgurur de corn wan 1o be had In Paris — Medical and
Rwrgioni Reporter
-y -
American Bagines v, Enghish Engines In Molland,
The majority of pumping eogines hitherto smployed in
Holland, for elevating water, have bwen farmished by Baglish
bullders, who have practieally had & monopoly in this yespect
of the Dateh market. They now find formidable rivals in
Amevionn manafactarers. The Piehburg (Mass, ) Stesun
says the Monitewr Indwstricdd Belge' de
Hvered its first machine in Holland six months spo, and hae
recwently deliversd Jta sdghth ongine in Amstordam
This shows ” oomtinaes onr com e pUrery that with
perseverance profitabie resulis may be sttained, and i is onr
fin that, if the American bulldeors can sompets adynntage
usly with the English in & country ke Uolland, they will
tuncreed fn time, and by in ewtabilishing Toy
ruthote of trade In overy BEoroponn market
- -
Beep Mining.
menting of the Ameriosn lostitute of Minieg
Engineers, Pliladeiphia, M. Julian DELy, of Belplum, road
b Ppaper on the po The diffien)
in winking mining shafta lwlow the

Fagine Company ,*

pationt offors

thewnes | vem

AL & Pt

wons of winking .hcv’. shafin

L

-, -~ -at ' N0 et s teing wiromg encagh W0 susialo the
The Coen Leat. wides o ’ .
. inids pressure. M. Ohandron, o Belginn enginoey, finally
e Robars Chrietison showed recsntiy. bafore the Edin | adeed H by o " y
- Getracting o tube of osst lron in seothons with
- ) ity 1 4 )

bargh Boianis - y - : fangra onch anetion wing thoraaghly temted with hivdrsulie

weted among chrouiciets and travelars ia regar the +flacia et N .

‘ o mdvantages of this systom are the complete

giving adescription of the coca plunt, and the method of gath. |

some experiments made upon some of his students and him- |

[JuLy 22, 1876
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'bsolllion of the water from all the workings; the durability
of the shafting; the g eat diminution in the cost of the sink
ing the shaft; the obviation of any necessity for pumping
machinery during the boring and nearly so afterwards; the
groater q!;-grw-ul comfort to the wminer by the absence of

water and the possibility of traversing any number of water
levels irrespective of the amount of water they contain
! - ity AW -

Lecture Experiments with Gun Cotton,

Dr. A. Vogel describes several methods of proving that
nitrous and nitrie acids are among the gaseous products of
the combustion of trinitro-cellu.
lose or gun cotton. A tuft of gun
cotton is placed in a large test
glass which tapers to a point be-
neath, ignited, and covered as
quickly ns possible with a glass
plate. The interior of the glass
Is immediately filled with the
characteristic yel'owish red fumes
of nitrous acid. When gun cot-
ton is ignited on a piece of mois.
tened litmus paper, it colors the
paper red. It also reddens tinctare
of litmus, if burned in a beaker
glass on the bottom of which is
some of the tincture. When
burned on a strip of moistened lo-
dide of potassium and starch pa.
per, gun cotton leaves s dark blue
spot. The characteristic test for
nitric acid with brucine can be ob-
tained by burning the gun cotton
in & conical test glass, at the bot
tom of which are a few drops of
water, and covering with a glass
plate. The waterat the bottom of
the glass has a strongly acid reae-
tion and exhibits this reaction if
pliced on = watch glass in con.
tact with brocine and sulphurie
acid.

A curious reaction takes place
when an ounce of collodion s
mixed with an equal volume of
concentrated nitric acid. The re
sotion s very violent, red fumes
are evolved, heat Is generated, and
at the conclusion of the resction
nothing remains in the vessel bat
cotton, the alcohol and other be.
ing totally destroyed or evapors:
ted. The cotton, which now ap
parently possesses a fiber, is poy
only not explosive but is almost
totally incombustible, ity chameter
having boen totally changed dur
ing the experimont
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NEW MECHANICAL MOVEMENT.

Weo illustrate herewith & new
mochanion) movement for conver
ting & rotary into » vibratory meo.
ton, 1t Is adapted for use upon
reapers, mowers, sewing machines,
pumps, hammers, saws, and siml
lar apparatos.

The case conslsts of two cireular
| plates, A, attached to a hoop or flange, B, by which they am
| kept at the proper distance apart. To the center of the plates,

A, in pivoted & shaft, C, to one end of which the powsr ks
Lapplied. To the shaft, C, within the case, s rigidly sttached
& threearmed cam, ). To the cnse are plvoted one, 1wo, o
three blocks, E. which are made triangular in their genenl
| form, and are pivoted st their angle. The third sides of the
blocks, E, are turned toward the cam, D, atd are notched in
such & way that, as the said eam revolves, sach of I's arms
will strike the first arm of the block, E, push It back cuter
the notch of said Mook, strike Its othor arm, and push it
forward, »o that esch block will reesive six distinet In
pulees st each revolution of the cam, D

uhjert ta e vilmwied by an wrm, ¥, formed upen the s'd
Vlock at ite plyoted angle, s indiounted wide
of the figure. or by conneeting rode plvoted 1o the snds of the
wrmne of waid biocks, ss indiented by O pios, G, o6 the tight
hand wido of the figure.  The devies was patented

the Relert fic Amerions Petont Agency, May 30, 1870, by

r';”J Jordan and George Naylor, of ﬂl‘\}‘
|U. T, » (M
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. IMPROVED SELF.DISCHARGING COAL HOD.
‘We illustrate horewith an improvement in conl hods, de.
signed to facilitato the discharge of ecoal into the stove, and
10 obviate the clumsy and awkward exertion with which eve.

Ty one is familiar, A rock shaft, B, is journaled in bearing

plates, D, below the bottom of the hod, and is provided
with a hundle, B, In the rear and a erank in front, This crank
in conncoted through the rod, C, with an eyo, F, which lat.
tor pasnos through a narrow wlot in the hod, and is riveted
to a sliding shovel, A. By tilting the hod and twisting or
rocking the shaft, B, to and fro, ns in Fig. 1, the shovel, A,
slides baok and forth under the conl, and discharges it
smoothly aud uniformly Into the stove without spilling, The
additionnl cont to n hod f but trifling, as all the
parts nocossary to fit ap an ordinary hod are
shown in Fig. 8, numely, a shovel, A, formed of
one half pound of No, 17 sheet fron, and one half
pound of malleable lron eastings, BC D EF, cost-
ing In ull about ten cents. The invention is a
choap, simple, useful, and apparently practical
one, It adds but imperceptibly to the weight of
ahod, and does not interfere with the holding
capacity of the sume, [t is attachable to uny of
the hods in use, and does not destroy the utility
of the hod even if the devices bec me broken.
It avoids battering the end of the hod, and dis-
penses with the rear handle. It does not soil the
hands while operating the hod, and its atwach-
ment to the hol Involves no change in the shape
of the latter which would prejudice its popular-
ity.

Patentod through the Seientific American Pa-
tont Agency, Februnry 9, 1875, and March 16,
1875, by Edward W. Byrn, 809 C street, N. W,
Washington, D, ¢, Correspondence is solicited
with manufacturers with a view to effecting a
snle or manufacturing on royalty.

-
IMPROVED WRENCH.

Mr. Wilbur J. Squire, of East Haddam, Conn.,
has patented (March 14, 1876) through the Scien-
tific American Patent Agency, s novel form of
wrench, engravings of which are given here-
with. The jaw head, A, is constructed with a
circular base, B, and a circular groove, C, on each
side, also with pin holes, D, in the base. The
handle is made in two parts longitudinally, which are grooved
to receive the base and have a curved flange, E, to fit inthe
grooves of the head and secure it when the parts are fas-
tened by sorews, F. The parts of the handle are also grooved
to recelve the stop pin, G, and the spring, H, which are used
for fastening the jaw head. These are notched to let the
thumb studs, I, project sufficiently to pull the pin back for
releasing the jaws, The latter are dovetailed on tne inclined
forks, L, of the head, to slide forward and backward so as
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10 be adjustable for difforent sized nuts. The "disk-headod
crew, M, is notched in the jaws and screwed in the head
85 a8 to work the juws backward and forward,

Scientific American,

51

Injoctions of Carbolle Acld In Rheumatism,
Injections of earbolic ncld have been used with benofit to
relieve the pain of acute rheumatism, by & hospital surgeon,
Dr. A. Scharpringer, The method s similar to that
practisod nt St. Francly' Hospital, and connists in using an
aqueons  solatlon, contalning from three to five per
cent of the acld.  About twenty minims of this solution are
used nt oach Injection in the neighborhood of the affected
joint, and the rosults, though not permanent, are sufficient
to relieve the patient temporarily, In rogard to this species
of medioation an Important question arises, and It bn this:
Does the roliof come from the water of the solution, or from
the contalngd nold? Whon it Is remembered that a lnrge
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ened or spread. To bend the shoe, the long jaw, C, Is placed
within the shoe, with the end of the arm, D, resting sgalnst
the arm of the shoe to be drawn inward or bent, and with
the short jaw, E, resting against the outer corner of the
heel of the said arm of the shoe. Then, by moving the han
dles toward the heel of the other arm of the shoe, the sald
shoo will be bent or contracted.

et B
-

Water Melons,
Mr. Ueorge R. McKeoo, of Georgia, writes as follows:

**Weo do not market more than one third of the melons
that we can produce, the balance being virtually wasted.
It Is with a view to utiliziog this wasted crop that I request

the subject continaed.”

To this, the Maryland Farmer replies:

““There has been so little done in this direc-
tion, and so little experience had, that we can
only give our own operations, We peeled off the
rind, took out the seeds, and then crushed the
melons in a cider press, squeezing out the juics ;
then boiled and evaporated it, in the same way as
we do the sap of maple or the juice of the sor-
ghum, and each operator will know when he has
bolled it to the consistence or thickness desired ;

' and then it should be stirred in shallow pans—
1\ like milk pans—over a gentle heat, until it be-
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BYRN'S SELF-DISCHARGING COAL HOD.

number of cases have been reported in which water alone
proved sufficient to relieve paroxysms of pain for a short
time, it would seem that our knowledge of the effects of
hypodermic medication is by no means complete, and that
further observations are necessary in this direction.—New
York Mudical Journal,

- AR TANTSE
—_— -

IMPROVED TOOL FOR BENDING HORSESHOES.

Mr. William Ray, of Poplar Post, Ohio, has invented a
tool forstraightening and bending horseshoes, of which Fig.
1 i8 a side view, shown in position for straightening a shoe.
Fig. 2 is n side view of the same, shown in position for bend-
ing a shoe. A and B are the two handles of the tool, which
are pivoted together in & manner similar to a pair of pinch-
ers. Upon the forward end of the handle, A, is formed a

long jaw, C, which is carved outward, and its end is notched
to cuuss it to take a firmer hold upon the edge of the shoe,
Upon the middle part of the inner or convex side of the jaw,
¢, I8 formed a short arm, D, projecting at right angles, or
nearly at right angles, with the jaw, C. Upon the forward
end of the other handle, B, is formed a short jaw, E, which
is curved inward, and has teeth formed upon both its i ner
and outer sides, to cause it to take a firmer hold upon the
end or heel of the shoe,

In use the tool is placed between the ends of the shoe,
with the end of the long jaw, C, resting against the inner
edgo of the shoo between the first and secord nails, or
thereabout, and the short jaw, E, resting against the inner
corner of the end of the shoe, as shown in Fig. 1. Then, by

:‘ comes granulated, or * sugared off,” as they say
in the maple sugar works, when sirup is conver-
ted to sugar.

““We can give our readers another useful hint
for utilizing their surplus water melons, It Is
this : Last year we saw some Virginia farme-s
feed water melons to their milch cows, when they
came up at night, with very good effect, by In-
creasing the quantity and improving the quality
of their milk. In other instances we have seen
the good results of feeding cows sound water
melons ; after standing in the stall or yard over
night, they eat melons with avidity in the morn-
ing."”

— =
NEW METHOD OF MOLDING CYLINDERS,
The method ordinarily employed for hardening
the surface of cast iron cylinders consists in cast.
ing them in iron molds with thick sides. Besides
possessing s large number of other disadvanta.
ges, this system does not allow of deep tempering, since the
mold itself heats very rapidly and does not serve to cool the
cylinder cast in it. The method devised by M. A. Tuck, of
Donawlez, Austria, says the Bulletin du Muasée, and in which
water is employed to cool the cylinder, allows of continning
the cooling process as long as is desired, and of earrying the
temper as far into the interior of the cylinder as the same is
generally possible by outside refrigeration.

This result is obtained by a circulation of water outside
the mold. The shell, /7 7, or rather the part of the same
which surrounds the body, a, of the cylinder to be tempered,
has double sides, so as to receive the water; the trunnions, b,
have single sides. The interior envelope, that is to say, the
real mold, 7 is of thick boiler plate. Its joints are welded,
and it is provided with strong welded rings of wrooght iron,
This mold is placed vertically and surrounded by a cylindri-
cal cover of wood, g, the heads of which are made water.
tight. As shown in the engraving, the tube, 7, leads the
water into the lower part of the mold, and the water enters
by the openings, A, becomes heated, rises, circulating be-
tween the envelope, f, and the wooden wrapper, and leaves
by the tube £, at the upper portion. The trunnions, ¥ and
¢, of the cylinder, which are not to be tempered, are cast in
molds, ¢ and d, and in earth, placed with great care so asto
prevent any possible contact of the molten iron with the

N

water. The molton metal is conducted in the ordinary man.
ner by a conduit, /, whioh terminates at the lower portion of
the lowor trannlon, ¢, In the samo way as the cooling can

bo regulated by the longth of the water circulation, so can
its Intensity be varled by rogulating the temperature of the

drawing the handles, A B, apart, the shoe will be straight- | water used,

!
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been to me & matter of surprise that there

od analyses of the atmosphere in the United

eod in Americs,by an American. It Is not that
4 difference is obsorvablo in the composition of
American air, a8 compared with that of Europe, but because
the | s rolntions of the atmosphere t health and climate
: ;Mlyifmoi{imlmdlymknmﬂ Cdyged impor-

century ago, Lord Cavendish be.
rimental skill npon the problem,
of making fivo hundred dotorminations of the
oxygen. With methods which now appear en-
uate, he finally settlod upon the numbor 20°853,
g the average. The best moan result of the
% 20°05, o littlo more than one tenth of one per
cent o number obtained by Cavendish. And yet Lord
Cavendish could not satisfy himself that his experiments
showed any difference between the air in London and in the
country. Safficient is now known to render it probable
that the air in no two contiguous places is precisely the
same.  With all the mighty apparatus of winds and moun-
tains, of diffusion and changes of temperature, the homoge-
neous mixtare of the constituents of the atmosphere is never
perfectly achioved.* The difficulty is better understood
when the vast guantities of matter involved are considered,
quantities not adequstely realizod when hundredths of one
percent only are discussed in the analytical results. Icould
not lay my hand upon these figures in a convenient form ; and
after calcnlating them from the best data available, the
thought occurred of giving them apermanent form.

In his ** Meteorology,"” Sir John Herschel states that,if the
diameter of our globe be taken as 7,926 miles, the weight of
the atmosphere is 1167085 trillionsof lbs,, or,making allow-
ance for the space occupled by the land above the sea level,
11x10%, that is, 11 trillions of 1bs. A little closer approxi-
mation can be obtained by using the most recent determina-
tions of the earth’s dimensions. These are as follows:

Polar radius In feet, Equatorial radius in foet,
Bessel......... 20,853,662 20,923,596
Afry. . ..o-..... 20,853,810 20,828,713
Clarke......... 20,852,420 20,923,171

According to the last named anthority, the equator also is
elliptical, its msjor axis being 41,852,700, and minor axis
41,830,044 feet. Taking Clarke's figures as a basis, the
volume of the earth is 35,239°43x10'"* cubic feet, By com-
bining the results given above, we obtain 41,707,268 feet for
& mean polar, and 41,846,980 for a mean equatorial diameter,
and for the earth’s mean diamoeter 41,777,124 feot or 7012:80
wmiles. 1f the earth’s volume be calculnted as a spheroid,on
the former supposition, it amounts to 88113-3084x10', or
trillions cubic feet:if a sphere, to 38178°1x10" cubic feet
which is 64:79x10" cubic feet in excess over the former
somewhat more exact calculation. Accepting the latter
nomber however, as sufficiently correct for our purpose and
much more convenient in the following calculations, we ob-
tain for the volume of the earth 250,8566°52 millions of cubic
wiles, its surface 106°68 millions of square miles, or 54831x
10" square foet, or 7805°68 billions square inches. Multi-
plying this figure by the average pressure the stmosphore
exerts at 32° Fah, on every square inch of surfuce at the
Jevel of the sea,or 147304 pounds avoirdupois,we have a re.
sult not widely different from that given by Herschel,
namely : 11°68065x10' pounds, or 5192°5523x10"* tuns,

If we mssume that the weight of the atmosphere is ap-
proximstely 11x10' Ibs., the weight of that portion of it
displaced by the elevation of the continents is $30,058 bil-
lions of Ibs.  In fact it is not so much ; it is 125,288 billions
Ibs. This calculation is readily made by recurring to the
mean hights, obtained by Humboldt and other eminent Kgeo-
graphers, for the elevation of the continents aboyve sea lovel,
We shall have, putting the results in tabular form :

Mean Elovation,

Ax sproad As sprond
Suarface of Area In square Ascalcu-  over Snum over c-'am.'.
milea lated continental wurface
l. Area
Tupe 25 milions 00 feet A feet) 119 ]
e amma il - M8 | gmT bR
- gt i [ W mn | 5um
friea 3 Ly RON a3
Australia . . o gL e } !:‘;; "
M nibe v
ater I +o
Karth 19605 l RO

It will be seen from the above that If the oxcess of land
in America nbove sea level were spread over Hl milllons of
square miles, the mean elevation of the continonts would be
Inerveased 201 feot, aud, if over the surface of the globe, 75
feet. The mean elevation of the continents is 1,111 foet,
and that of the ontire earth's sarface 288 foet,

From thess figures, we can readily obtain quite a clowe np.
proximation to the true weight of the earth'’s atmosphore. In
the first place the welght of that portion resting upon the sen i
found and added to that resting upon the continents, which
give usa correct total.  The pressure on each sqaare inch of
the wea,at 32° and at mean barometrie pressare, being 147804
1w, the corresponding weight of that portion of stmosphoere
In BO14T0x10W 1w, At 1110°07 feot of altitude the barome
ter stands at 247705 Inches and represents a pressure of
14119 1w, The corresponding welght is 280067510 Ths. :
11°50542 trillions of s, then, Is the total, Or, in the
second pluce, the entire surface of the globe, st n moeun ole-
valion above sea level of 258 foet, may be multiplied by the
mean pressore at that sititude,

This, at a barometric hight
of 29072 inchios, In 145631 1bs,

The result in 11503461 tril-
* In gereral the constitution of the stmosplinee Is reganded as consMant,

Ders 1ae, After the removal of Its carbonie acid snd waler, the proportion
betweets the oxygen sud B 1rogen Is aliost (nyariakle

Scientific Amevican,

lions of 1bw., vory slightly differing from that given above,

The welght of neuble foot of air at standard pressure and
temporature boing 0:080006 1b., we get from the weights pro.
viously found 142:64x10'* cubic foet or 142:6160x10'" cubie
feet for the entive volume of the atmosphere. This result
is best nndorstood by enloulating the thickness of the envelope
which sueh an atmosphere would form around the globe. It
would besithor 25,089 or 25,978 foot,according us the formor
or lattor number in taken as ropresenting the true volume of
the atmosphoere, A simple way of arriving at the thicknesy
is by finding the relative hights of a column of mercury and
a column of air at mean temperture and pressure.  These
would svidently bo asthe relative weights, which are as 1 to
10,5184, and the corresponding hight of the atmosphere is
26,214 feet above sen level,

At an altitude of 288 feet, the hight of the barometrie
column s 200072 inches, and the hight of the atmogphoero,
above the mean elovation of the continents, 25,996 feet.  Lu.
bricating 288 foet from 20,214, the difference, 25,9246, is loss
than the former numbers.  This is to be expected from the
increase of density as we go towards the earth’s surfoce.
The mean of the three values is 25,085 feet, and represents
vory nearly the actual hight of the atmosphere of uniform
density. This is 415 feet less than five miles. The very care.
ful experiments made to determine the earth’s density have
shown that its weight cannot be very far from 5-56 times that
of & globe of water of equal bulk,and this would be 5000°8651
trillions of tuny. As the atmosphere weighs 5184°5 billions
of tuns, the weight of the latter is to that of the former, as 1
to 1,140,000. Their relative volumes areas 1 to 267. If the
relative weights and volumes are represented by circles, the
dinmeters of the cireles in the first case are as 1 foot to
1,071 feet, and in the second, as 1 foot to 1635 feet

When we come to calculate the amounts of the many va-
rious bodies which make up the atmosphere, the variations
in the results of the observers, depending in part upon the
different methods of analysis employed and mn part upon the
actual variations in composition of the specimens of air ana-
lyzed, present us with a long array of figures to choose from.,
Besides the four principal constituents of the atmosphere,
there are various compounds of nitrogen and oxygen, of car-
bon and hydrogen, of nitrogen and hydrogen, of hydrogen
and sulphur, of hydrogen, nitrogen, and sulphur, to say
nothing of salts of chlorine, sulphuric acid, nitrates, ete.,
diffused throughout the atmosphere by processes of combus-
tion and evaporation, or set free by the agency of decay and
putrefaction. It is only through its great complexity of
composition that the atmosphere is qualified to discharge
the maltitude of services required of it by the vegetable and
animal kingdoms, and in the general economy of the globe.
We may fairly assume,from the vast accumulation of the re.
sults obtained by many eminent analysts, thatthe volume
of oxygen in the stmosphere rarely exceeds 21°1 per cent or
falls below 20°1.  But the range of variation actually falls
within extremely narrow limits; and if the oxygen either ex-
ceeds 20409 per cent, or faces below 20'9 per cent, there is
reason to look for accidental circumstances modifying the
avernge composition, This was strikingly shown by the
100 snalyses of the air of Paris made by Régnanlt, the oxy

gen percentage varying from 20:013 to 20999, giving u mean
of 20106, Of 0 specimens of air from the neighborhood of
Lyons, 80 from Berlin, 10 from Madrid, 28 from Switzerland
15 from the Mediterranean, 5 from the Atlantic Ocean, and 3
from South Ameriea, the extremes wore comprised between
20008 und 20°998 per cent.

It wmay seom of little consequence thut the amount of oxy-
gen shonld be diminished by one tenth of one per cent, and
it would be, were not the loss in oxygen replaced by other
nud generally less beneficial ingredionts, Many curious facts
have besn ascertained from n close observation of these
changes in composition. The younger De Saussure, who de-
voted many years to this work, established the fact that the
amount of carbonic seld in the atmospliere during the three
summer monthy was considerably greater than that in De

cember, January, and February, the relafive amounts belng
as 100 to 77, From multitudes of determinations continued
during fourteen years, he concluded that the ordinary range
of variations in the volume of carbonic ncid was included
botwoeen 6°2 and 8°7 parts in 10,000, and that 49 parts in
10,000 fairly ropresentod the mean, A similar remark np
plies to the extreme multiplication of these carbonie acid de-
terminations us to those of oxygen: that single experimonts
are often quite st varinnes with the general results, and that
tho anulyses muost bo ropeated until the laws affecting the
componition of the stmosphere are established beyond doubt,
What, for example, could ho more surprising than the fact,
indicated by many exporiments, that the percentage of v
bonie weld abont the tops of mountaing is greater than st
thoir feet : und this, too, notwithstanding carbonic neld
I8 more than half o leavy again as air, so powerful
sppears 1o bo the agency of plants in decomposing the
carbonic neid noar the surface of the ground and roplacing
It by w corrosponding smount of oxygen? The solution of
earbonie nold and i procipitation upon the ground dissolved
in rin likewisoe axsints its romoval, During calm westher
the stmosphore appears o contain more carbonie aeld at
night than In the day; but when disturbed by violent windys,
conving n down rush from the upper stratu, the porcontage
of oxygon st the earth’s surface may tomporarily undergoan
lneronse mueh beyond the nyorago.

One of the principul sources of the Incrouse of carbonlo
achd in the wtmosphore s the process of respiration by anl-
wals, If the number of respieations by nr adult be reckoned
ut 15 por minute, and un ayerage amount of 82 cublo inches
of alr is explired, contalning 44 per cont of carbonic neld,
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about 20 cubic feet of this gas. The populstion of the glote
would annually increase the volume of carbonic acid
7,820,000,000,000 cubic foet, nnd diminigh the oxygen by the
wame nmount,  This again would at least be doubled by the
respiration of the lower animals and by the agencies of deeny
and combustion, The volume of the stmosphere is 908,870,
000 cuble miles ; and of this, if four hundredths of one per
cont be taken as the average volume of earbonic acid, 887,510
cuble milos connist of the Iatter, If 20006 per cent is the
mean for oxygen, it amonnts to 208,076,600 cubie miles,
About 100 cubie miles of carbonie neid nre annuslly sdded
to the stmosphere, at which rate the amount of carbonic
aeld would be doubled in 3,781 years and all the oxygen con.
sumed in two million years, were not the earbonie acid de.
composed by vegotation in an inverso proportion. The
welght of a cuble foot of earbonic ncid is a little more thay
onoe tenth of o pound, nnd of n euble mile sbout eighty and
a half million of tung, The total amount of earbonie acid
in the stmosphere is threo billion tuns, containing 2728 per
cont or 851870 millions of tuns of earbon, The computed
uren of the conl measures on the earth's surfiuce s 260,000
square miles, with a present annual production of 250,000,
000 tuns of conl, If 75 per cent of this conl is estimated
ns carbon, the nmount of carbonie neid in the atmosplere
would be doubled by burning this amount of coal annually
for 4,600 years, The total amount of coal is 4°83 billions of
tuns, which,if burnt, would increase the amount of earbonie
ncid in the atmosphere four and a half times, or raise its per.
contage to 018, This percentage isx smaller than is fre.
quently present in the air of crowded rooms like theaters,
and which people endure, ut least for some time, without
serious consequences.  If all the coal of the carbonaceons e
were formerly a part of the atmosphere, the earth need not
necessarily have been untenantable by air-breathing animals,
These results appear surprising until we reflect how small
a portion of the earth’s bulk is made up of carbonaceons de-
posits. The whole annual production of coal would make
a bar 12 feet square passing from east to west through the
earth'scenter. Butif spread over the earth,it would amount
to 0015 cubic inch for each square yard of surface, hardly
enough, when rubbed over a square yard of drawing paper,
to falrly blacken it. The entire bulk of the coal measures,
even when estimated at double the available smount cf
coal now known, probably does not exceed 450 billions of
cubie feet, which would form a layer about an inch thick
over the earth’s surface,

But a vast amount of earbonic acid is locked up in the
earth's strata, combined with various bases, more especially
lime and magnesis, forming immense deposits of limestone
and dolomite. If this carbonic acid at one time formed a
portion of the atmosphere, its bulk must have been prodi-
gious. A very thin stratum of carbonate of lime, when de-
posited, would yield as much carbonic acid as the atmes-
phere at present contains, It would require but a thin pelii-
cle, a whitewash of 01386 inchin thickness over the whole
surface of the globe. A similar layer of pure limestone,
28-87 fect in depth, would double the weight of the atmos-
phere,

The thickness of the stratified rocks extending upwand
from the Potsdam formation probably averages asmuch as
38,500 feet, of which three eighths or 14,500 feetmay be put
down a8 limestone. This is equivalent to 140 millions of
cubic miles of limestone rock, weighing 1'55 trillions of tuny
and containing 682 billions of tuns of carbonic acid. This
would be to the weight of the earth itself as 1to 8,052, anl
would increase the weight of the atmosphere 133 times.

AusErT R Lrgps.

The Wonders of the Deep.

In her scientific cruise of three years und & half, the Chal:
lenger steamed and sailed 68,080 miles, “crossing both the
Atlantic and Pacific—the former several times, The deep:
est soundings were 4,675 fathoms, in the Pacifio, betwoon
the Admiralty Islands and Japun ; and in the Atlande 3,870
fathoms, ninety miles north of the island of St. Thomas, in
the West Indics. We have noticed the principal movements
of theexpedition from time to time. Its return to
has revived public interest in the work of Professor Wy
ville Thomson and his nssocintes, and many interosting de-
tails concerning it have appeared in the English journals.
Many curious crabs wore bronght home. One very odd spe-
cimen, which eame to the surface only at night, is described
ns having o head which is nearly all oye, and a body so
transparent ws to render visible all the nerves, museles, and
internnl organs, while another more lobster-like creature had
no eyes ot all, Near Amsterdam Island, in the South Indian
Coeun, the ship encountercd a belt of glgantic sonweed, of
which kingle plants are said to attain & length of & thousand
foet and n thickness equal to that of & man's body, A gale

Oocean, consisted of exquisite stardike orystals which burned
the wkin as if they were red hot. The history of the expe
dition nbounds with similar unique exporiences,

Indolible lni: ‘w“holl ﬁm

Mr. A, J. Fooso, of Del Norte, Ca
lowing formula for an indelible ink wi |
teato of wilver, which, ho maintaing, in thoroughly effi
and capable of resisting the sction of freosing and thawl

No. 1. Extract of logwood, 1 1b.; water, 1 gallox
2; Sulph. prot. of fron, 4 ozs.; wator, 4 oms,  No, 8 |
rot of potassinm,  ow.; water, 2 o, SOE

After dissolving the logwood by boiling, add No. |
2, until the iron assumes o black color | L
pound to No. 1, und boil a fow minute
polassium, § oz, which fixes the color, K

4

there is thrown into the atmosphere daily by each individual

und alcohiol ; for dyes, add grease,

of snow, to which the vessel was exposed in ththm .

N
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\oﬂhg work independent of the back
h‘mof chucks, the name by which
such applinnces are genveally known,
Fig. 51 i o back view of a faco plate,
~ to which work may be held by serews;
the usual method, however, is to
serew to the fuce plate a disk of wood,
and then to true the wood across the
face and on the diameter.  The work
is then fixed to the new surface thus
obtained,  Many good purposes are
soerved by the intervention of the disk
of wood (or chuck, as it 18 usually
termed) between the motal plate and
the work. For instance, itisa guard
which effectunlly prevents the turn-
ing tools from touching the metal of
the faco plate. It supports the work
(being nearly of the same size) when
required, and obviates the necessity
of having more than throe or four face plates of metal. Its
surface Is readily made to conform to the shapoe of the work,
and furthermore it ix very readily trued up. When we have
to deal with large sizes, & mere disk of wood will not serve,
as it will bo too weak across the grain: and here it may be
remarked that the work often supports the chuck, and there-
fore wo should always, in fixing, muke the grain of the work
cross thatof the shuck, because the centrifugal force due to
the high velocity is so great that both the chuck and the
work have before now been rent asunder by reason of the
non-olwervance of this apparently small matter. When it
is considered that the chuck has not suflicient strength across
the grain, battens should be screwed on at the back ; but a
chuck 50 strengthenad will require truing frequently on ac.
count of the strains to which its fibers will be subjected from
the unequal expansion or contraction of its component parts.
Fig. 52 shows the back of 2 chuck strengthened by the bat-
tens, A A A

Another meghod of making a chuck is shown in Fie, 53.
It is considered superior to the former from its greater abili-
1y to resist outward strains in every direction, while the
strains to which it must necessarily be subject, from varia-
tions of temperature and hamidity, are less than in the for-
mer, It will also be found that it can be trued with greater
facility, especinlly on the diameter. as the turning tool will
not be exposed to the end grain of the wood, To make one
of these chucks shout 2 feet in diameter, we proceed as fol-
lows : Procuring two bars for the back, say 4x2 inches and
2 feet long, we plane them all over; then in the middle of
each we cut out the recess (shown at A in Fig. 53) to a depth
equal to hulf the thickness, the width of the recess being
equnl to that of the bar; this process is termed half check.

Fig.53

ing. We next fasten these burs together by gluing and
serowing them at the eonter, driving the serown tghtly home
while the glue is warm. Upon the cross thos formed, we
superpose the segments shown in the front view of Fig, b,
at B 1B these may boof almost nny thicknoss, say from |
to 14 inches,  Thoy should be pluned on the baek and should
not extend to the conter, but leave an open space (s shown
in Fig. 63, at Cyof about 4 or b inches. Thin opening ean
be filled, if desirod, by serowing on n square plece,  If the
segments were carried to the centor, they wonld be too wenk
1o bear s werow pesr that polnt ; and sgaln in large chueks,
we vory seldom require to use the part about the center,
Chacks of very lurgo size, that s to say, from 4 feot upwards,
will require more support than e afforded by the four nrns
of the cross,  Thres bues can be put togother, 8o a8 to glve
six armn, which will suswer probubly for a 6 or 7 feet chuek
For still lurger slzon, it I8 nocossary to cast & strong clreular
plate w form the middle of the chuek, and to then bolt the
This strength of thechuek
pumber of urms and their

requisite number of arms to it
will of course depend upon the

 Srieutific American,

ty will bo exporienced ln tumlng on sccount of the tromor,
A chuck having the middle of fron and the outside of wood,
supported by arms, is shown in Fig, 54
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In shops where the size of the work necgssitates the em-
ployment of chucks of 8o large a dinmeter, a spocial lathe is
of great ndvantage, bocause o lnthe having an elevated bed
is so tremulous and shaky ; while those having large solid
heads are too cumbersome, and are not belted to run at asuf-
ficiently high rate of speed. In such cases, the arrange-
ment shown in Fig. 55 is an excellont one. A represents a
lathe head bolted firmly to two uprights, B B, which are

~

—
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firmly fixed to the joists, €, and to the flooring at D, right
over and upon the joists supporting the flooring, or e¢lse upon
beams provided for the purpose. By this means the work
may, if the lathe head is fixed midway upon the posts, B B,
be as large o8 the spree between the ceiling and the flooring
will admit, « movable tripod rest, such as shown in Fig, 47,
being employed for a tool rest.

-t -

Proportions of Bolts and Nuts,
In reply to several of our correspondents, we give below o
table of the standurd sizes for the heads of bolts and of nuts,
including the pitehes of the threads and size of tapping

holes :

D TS SRNAT aNmiEE, PPl
4 20 01856 3 }
v 18 0240 13 %
i 16 0204 H B
& M e O |
i 14 0400 i }
P 12 0454 13 W
B 11 0507 140 B
: 10 0620 1} R
i 0 0781 % B
1 H 0847 14 1
14 1 0940 11 14
14 7 1:005 9 1}
14 0 1160 2% 13
1) 0 1:284 2 1}
1 o 14810 o 1§
14 5 1-490 2 14
13 0 1°615 214 14
8 41 1712 44 3
2 1) 1962 3} 2}
2y 4 2175 ¥ 24
21 1 2:425 14 b |
4 34 2028 44 8
i H 2878 b 34
#) HY ) #4100 b3 #)
| 4 T i1} W
4 3 3-600 03 4

For cast ivon work, the tapping holes may, for sizes of 1

inch and less, be drilled to well clear ﬂw ulw-n slaes,
.-

Trx two thousandth locomotive was recontly eomploted
atthe London & Northwestern Rallway Company’s works
at Crewe, England. The occasion was celebrated by giving a
holiday and a day's pay to all the workmen, some 8,000 in
number, and a banquet, which was attended by the directors
of the company, at which were exhibited specimens of the

and unleas the chiuck is very substantial, a diffioul.

depths ;

different classes of engines used on the road,
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IIPROVBD ANVIL FOB PAPER CARTRIDOE BHELLB
The invention herewith Hlusteated is & new anvil for
paper cartridge shelly, by means of which it sppears that a

171'7. 2

]‘-'17 L

1«‘2}/.3.
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large number of charges may be fired from one and the same
shell without injury thereto. We are informed that a sin
gle shell has been used in firing forty-two shots, ana that
one hundred and four caps exploded on a shell have not
caused any deterioration. Each cartridge case, therefore,
lasting for so many charges, the sportsman can, with a lim-
ited number of them, change his charges to suit different
kinds of game, and thus be relieved from transporting a
large number of cartridges of varying sizes. Fig. 1 is a
perspective view of the ordinary paper shell. Fig. 2 isa
sectional view of the same with the improved anvil attached,
Fig. 3is a device for disengaging old caps. Fig. 4 is the
cup or socket of the shell in which the anvil and firing cup
is held, and Fig. 5 is a detached view of the anvil. The
anvil is of brass, iron, or steel, in asingle piece, Its head
is somewhat larger than is stem, and is made slightly
conical in form, to receive thereupon the cap for the explo-
sion of the charge contained in the shell. There is a narrow
groove made across the head of the anvil and continued
down one side and to the end of the stem. Through this
groove the fire is conveyed in & straight line to the charge,
causing the same to explode without injuring the case. The
groove, it will be observed, extends entirely across the top
of the anvil head, so that a large surface for the passage of
the flame is afforded. The device shown in Fig. 3 may be
made of wood or any other suitable msterial. Its stem is
small enough to be inserted readily in the paper shell, and
at the end there is a socket, the bottom of which receives
the point of the anvil, keeping it in a central position while
it is belog pushed outward from the shell. This disengages
the old eap and leaves the anvil ready for anew one.

From u certificate submitted by the inventor and signed by
several well known professional sportsmen, the statement of
the inventor is confirmed that forty-two shots have been
fired from two cartridge cases, and that the latterare still
intact, also that one hundred and four caps have been ex-
ploded on the shell without causing any deterioration.

Patented March 14, 1876. The patent is for sale. For fur-
ther particulars, apply to the patentee, Mr. J. Saget, 198
Chartres street, New Orleans, La. i

—_— ———,vtr———— —
American University Boat Races,

The first university race ever rowed in America in eight.
oared shells took place between representative crows from
Yale and Harvard on the Connecticut river, at Springfield,
Mass. June 80, 1876 Length of course, 4 miles. Won by
the Yale crew in 22 minutes and 2 seconds, Harvard coming
in 81 seconds, or 13 lengths, astern, The number of strokes
made per minute of the respective crews is glven by the
New York Herald as follows :

Minutes, Yale, Harvard, Minutes, Yale, Hurvard,
) T e 94 ] ] A kG a
B Vel Cuitnanan HES 354 LB 0 xaaTs w Mt 33 —
R T s 94 45 [ TRy HA 40
$vds SN e a3 ua 18 saiiissdanes 33 H{l3
¥iveat IR, a8 i 10 bt 83 n
L R R HH —_ | | g RN waen 99 40
Ban AT s CAln et HH —_ [, PP, .48 o
- R 0 34 a0 | [PPSR T o 38 =
0 sl u - B0, <t miae 43 844

' 1 SRS o a0 1) ISP e 83 -

[ IR SRS ¢ — N N —_

The average age of the Yalo crew was 23'7 years, hight
693 Inches, chest 40°2 inohes, weight 1388 1y,  The sver-
nge ngo of the Hurvard erew was 212 years, hight 688
Inches, chest 8897 inches, wolght 150°14 1hs,

Mussns. OGDEN & CARPENTEN, of 400 East 83d street,
New FYork city, state that the stoam jet plan, to assist com-
bustion, described by us on page 18, enrrent volome, has
been in use at their establishment for more than four years

with success,
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Scientific Qwericwn,

IMPROVED CAR BOX GRINDER.

The uso of car brasses, entiroly nnfitted and rough from
the sand, results In groat wear of axles and of the brasses,
in hot brasses, and the delays and sccidents entailed there-
by, in An immense consumption of ofl and cotton waste, and
In such excessivo friction as greatly to increase the power

supported from below by the hand whool by which it| Plaver blades aro mounted similarly to saw blades, and arm
can bo elovated and depressed.  Said stook has ways for o | and carringe are so ndjusted that the knife edge can be tra
saw bar or a earrlage with clamps for the binde, versed continually nlong the wide of the wheel,  Thoe Intter
The saw disk, in case a circular saw s to bo gummed, is | can be sot by rotating the arm at any angle, in rogard to said
attached to the end, K, of the saw bar, and the latter is pro- | edge, between a perpendic ular and a horizontal position
perly adjusted and fastened to the stock, in such ponition as Patented by Randolph Densmore, April 4, 1876,  For far.
ther particulars, address the Tanite Com.

— g - T Gpp—

necessary to draw the train, The ordi.
nary method of fitting car brasses is by
the use of Iathe and file, and the work
requires the labor of n skilled mechanio.

The mnehine herowith fllustrated is
not only expected to supersede theabove
named tools for the purpose, but also to
render the accurate fitting of brasses a
cheap process, roquiring no particular
experience or skill. The principal fea.
ture of the apparatus is found in the
emery whenls, which are originally
turned and then kept true by a patented
diamond tool, the latter being ko arranged
that it is fmpossible to turn by it any.
thing except the geometrically correct
eirele to which the master mechanic sets
it. Whee's of 20 inches diameter are
used ; and though they should be worn
down to the flange, it is claimed that
they will still grind the full diamcter
desired, while a speed of from 1,080 to
1,800 revolutions is all that is required.

The diamond tool, A, is shown in its
frame, In the eograving, detached from
the apparatus proper.  The tool, it will
be observed, swings on a center in its
frame, and can be adjusted to any arc.
Once set, it can only turn the prescribed
arc with aconracy. In order to nvoid the
necessity of the foreman having to set
the t00l, & gage is also furnished. This
consists of a spindle adjustable with &
nut in such a way that its two points
rest in the centers on which the diamond
tool revolves. It is only necessary for a
disk. B, turned accurately to the diame-
ter of the bearing, to be prepared, and this the apprentice
can place on the spindle, adjust the latter, and screw down
the diamond tool until it tonches the periphery of the disk.
A nnt is then fastened on the diamond tool, and the frame
is lifted on the ways beneath the wheel, when the moving
of the handle turns the face of the wheel 10 the exact circle
desired.

To adjust the brass in the chuck, C, it is first set on the
axle, D. The chuck is then placed on frame, E, in such a
way that the Vs fit. Handle, F, then moves a cam that
clamps the brass between the juws, G, one set of which
swing on a pivotat H. The brass is thus
adjusted in such a manner that, despite the
imperfections in molding, it is ground ac-
curately with the least removal of metal,
The chuck, C, fits into planed guides on
th table, I, and is thus brought in exact
line with the motion of the wheel. The
crank, J, serves to move the table to and
fro on the rods, K, and the table also rises
and falls on planed ways, being pressed up
by springs. The hand wheel gives verti-
cal adjustment to the whole bed by means
of a chain beneath it. Thereis a pulley by
which a suction fan, to remove dust, ete.,
may be driven. The machine is claimed
to be capable of fitting from 150 to 500
car brasses per day

For further information, address the Ta
nite Company, Stroudsburg, Pa,

IMPROVED SAW GUMMING MACHINE, .
In the accompanying engraving we 11
lustrate & new applieation of that univer
sally useful invention, the omery wheael,
to the purposes of a saw gummer. The
apparatus embodies novel devices, where.
by the wheel may be set to any angle and
rendered suitable either for gumming saws
or for grinding the edges of planeror oth
er knives, The working parts are sup
ported on the crosshiead of the strong up
right column, as shown. At A are the
driving pulleys, journaled between arms on
a lower cross plece, in which I also soek
oted the lower extremity of the elevating
screw, B, On the upper crosshead Is swi.
veled & yoke, to which is journaled a shaft,
C, earrying pll”t'-rn, D. These, ns s clear
from the engraving, transmit motion from
the driving pulleys, A, to the pulley, ¥,
on the emery wheel shaft. The shaft, C,
passes through a metallic block, F, which
fits loowely upon it, and which is ground
ofl to a polnt on Ity under side, to form »
bearing for an adjusting screw, not shown
Sald block isalso bored to receive the arm,
G, which supports the grinding wheel
This arm is movable In the block and ean
be fastened in any desired position by the
set serow, H. 1 Is & counterbalance for
the wheel. J is a stock, secured in place,
as desired, by & set serew not shown, and

THE TANITE COMPANY'S CAR BOX GRINDER.

to bring the saw teeth properly under the emery wheel. The
stock is then adjusted so us to bring it to n proper hight by
means of the elevating screw, and the arm, G, is depressed
in front until the wheel is in proper position. The wheel,
it should be stated, is previously adjusted to the proper an-
gle 1 the tooth by rotating the arm partially in the block,
F, and securing it when the wheel is at suitable inclination.
When the apparatus is to be used to gum a straight-edged
saw, the blade is confined in a carrisge, and the wheel is set
in relation thereto, as already described. The saw is gradu.
ally earried forward by the carringe iy éach tooth is gummed,

DENSMORE'S SAW-GUMMING MACHINE.

pany, Stroudsburg. Pa
—_— —— o0y
The Soap Mines of Californina,

The rock soap mine is situated in the
lower mountaing or foothills of the const
range in Ventura ccunty, five miles from
the city of the same name. It was dis-
covered by A, F, Hubbnrd while prospect-
Ing for conl, He necldentally dislodged
some shat fell into water anl dissolved,
It being n now c-\'|wr'll'lu'v- to see rock dis.
solve, he gave it his attention, found jit
sonpy, took it home to experiment with,
and soon learned its virtues; yet, strange
to tell, his family used it for nearly a yvear
before it was given to the publie, “.'h'-n
Mr. Hubbard associated himself with
Messrs. Cronk & Bickford, forming the
present company, who are sole proprietors
of this wonderful mine. It is accessible
only through a eafion leading to and open.
ing upon the beach. The const line stoge
road passes the mouth of this cafion, three
miles below the mine, This eafion or -
vine penetratos one of the wildest possi-
ble voleanic regions, A little stream fol-
lows its course, an almost ““ Jlost cause " in
summer, but in winter a raging, rushing
torrent, which, after draining immense
hights and many & rugged mountain side,
finds its way to the ocean, often besring
along in its fearful strength huge 1ould
ers and entire trees.  Along the side of
this ravine, sometimes in the bed of the
stream, sometimes high up in its precipi-
tous banks, winds a little trail leading to
the soap mine, traveled only by the safe pack mule and hardy
miner. The rock resembles chalk or lime. At the southern
extremity is an extensive deposit, veined, marbled, and par-
ticolored, resembling Castile sonp. The ledge at its opening
is fifteen to twenty feet wide, and crops out for 2,000 feet to
an unknown depth. The lode is well defined, with wall
rocks of hard slate stone, and hus, in common with the late
and sandstone strata about it, been thrown up from the
depths and turned completely on edge. In its vicinity isa
monntain of gypsom, also tarned up on wdge; indeed, the
whole country bears evidence of fearful convulsions, also
of some time having Inin peacefully ot the
bottom of the ocean; for on the highest
mountain tops can be found nearly perfect
sea shells and varions specimens of marine
matter.—San BenventuralCal)) Reportor.

Prizes for Temperance Investigations,

The French Temperance Society submits
the following questions, to be answered be-
fore January 1, 1878, For the best and
most complete reply to the first a prize of
$400 is offered, to the second, £200. Arti-
cles must be written in French, and sent
with author’s nnme sealod in a packet, with
distinctive device, addressed to Dr. Lunier,
secretary of the society, 6 Rue de I'Univer-
sité, Paris,

1. Determine, by the ald of clinleal ob.
servation and experiment, the differences
which (from the point of view of effects
on the organization, the two belng ndmin-
istored with equal alcoholic doses) oxist be-
twoen natural wines and brandles on one
hand, and on the other wines fabricated or
simply treated with aleobols of purely in-
dustrial derivation, and brandies of the
same origin,

2. Discover by the aid of clinical and
exporimental observation whether (with
oqual doses) the addition to alcohol of an
aromatic prineiple other than that of ab-
sinthe, such ax the essence of aniseed,
fennel, tansy, nnd nnalogous plants, aug-
ments the toxie properties,

-
Palnting Glass for the Magleo Lantern,

Draw on paper the size of the glass the
subject you mean to paint.  Fasten this
at each end of the glass with paste, or co-
ment, to provent it from slipping. Then
reverse the glass so as to have the paper
underneath, and with some very black
paint, mixed with varnish, draw with a
fino camel hair pencil very lightly the out-
lines sketched on the paper which are re-
floctod on the glass. It would add to the
rosemblance if the oatlines wore drawn
in the colors of the object; but in this
rospect the artist must please hin fancy
When the outlines are dry, color and shade
the figures; but observe to temper the col
ors with strong white varnish. “
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INFLUENCE OF OHEMICAL FERTILIZERS ON POTATOES
AND GRAPLS,

A second volume on thix subject hins recently appeared in
France, written by Professor Ville, whose early experiments
on the effect of varfous artificin] manures attractod so much
attention among agriculturists some years ngo. In his first
book, M. Ville gave a large number of engravings of plants,
reproduced from photographs, exhibiting the Influence of
his so-called completo fertilizor, composed of nitrogenized
matter, phosphate of lime, potassa, and Hme, and noting the
faots that, by the use of this compound, the yield of wheat
per acre wns more than donble
that obtained when nitrogonized
manure alone was furnighed,

Scientific dmericun,

produces the parent plant. Nearly all soft wooded plants—
such as fuchsing, lobelins, and pelargoniums—aro best mul-
tiplied from cuttings of the stem; while thick leaved bego.
ning and gloxining are readily multiplied by leaf cuttings,
the fully developed leaf being Inserted in n sandy compost,
A cutting may vary in size, but it is generally from one to
four inches long, It consists of a yonng shoot tuken off the
plant with a sharp knife, and afterwards cut off at un acute
angle bolow a joint. This fresh-cut end is to be inserted in
the earth if hardy, or in o pot of sandy soil if tender, Lo-

21,000,000,000 cuble ynrds of water & year, for irrigation or
motive power. If the whole of this water wero nsed for the
wants of industry alone, it would give, in the valley of the
Garonne alone, four times the power required for the cotton
mills of the whole world, Very slight tariffs would procure
from thess two sources an income which would justify the
outlny of u fur larger sum than the projected canal ix likely
to cont

et B Pl ——

On Sallcin,

helins and fuchsins will root frealy if severed hotwoeen the

Fig. 1.

There Ix secumulating evidence for believing that salicin
i u most efficient and unjustly
neglected remedy.  Dr. Macls
gan, in the Lancet, and Dr, Sen-

the ratio being nbout 46 to 20,
When minoral manure alone

ator, in the Berlin Centralblatt,

spreak of It as more desirable, in

was employed, the erop fell to

all respects, than salicylic ncid,

16, and finally, In earth with. ) - as an internal remedy in the
out manure, the yiold wus re. treatment of acute rhenmatism,
prosented by 11, g 2 typhus, parametritis, and febrile
Applying these experiments i affections generally, Its anti-
to the potato and the vine, Pro. A B C mularial powers have long been
fessor Ville, in his recent vo. known, and the Confederate sur-
Tume, shows the astonishing ef. Fig. 2. g;»onn --mplnivudi it ln}:gel y d;xr:ng
foots of potassa, On the potato the war, It is cheap, being
(soe Flg.p‘;). his compleu]' fortl. Td quoted, at present, at fifty cents
lizer, when used, gave a yield of ‘h an m:nco. l'l’ofmluce tlthe l;sm
85,200 1bs, per 23 nores (A, Fig, ) perature in fever, the dose
l);.n like uulau yielded 25.00(; lbﬁ. i N \ should be about two scruples.
(B), nitrogenized matter being 4 It does not cause any of the un-
absent ; and with phosphate ab- ' rl pleasant itching, headache, or
sent, the yield was 32,7580 1hs, A \ 1 gastric troubles that occasional-
S i | A N R =
(€. When the potassa was ro- . ly follow salicylic acid.
moved, these figures fell to ~ HTT 3 3\ Dr. Pavesi, of Mortara, Italy,
16,500 1bs. (D),  With lime ab- = ~ 1Y 2 | highly extols the following mix-
sont, the y‘ﬁld determined was ]_1 “ \ k\ '}1- ture as an e[ﬁci.ent a'nti.zmoﬁc'
20,700 1y, (E), and with no mn- AL\ ¥ 4 2 um: ‘beli»::es it wnlllt slgppl:;t
nure at all (F), 7,700 1bs. » quinine : Common salt 12 parts,
On the vine (see Fig, 2) the LR J iron in pm:vdf:r 5;.mrtf. Mix and
influence of potassa wus  still = - mh.I: Muriatic acid 5 parts, sa-
more evident, Complete ferti. L - - - . licin 1 part. He obtainsa solu
lizer (two figures on the left of Bor TR ble, odorless crystalline sub
B ———

Fig. 2) caused u yield of 26,400
Ibs per 25 acres, or 2,584 gallons of juice ; without nitro-
gen, 13,640 1bs, and 1,520 gallons; without phosphate, 16,060
and 1,681 gullons ; without lime, 17,160 1bs. and 1,680 gal-
lons ; without potassa and without any manure (remaining
dingrams, Fig, 2), no crop. :

M. Ville affirms that, potassa being dominant in the potato,
the absence of that base coincides with the appearance of
the disease, and that vegetables deprived of it become the
prey of inferior organisms, fangi, lice, ste.

“+o >

WATER PLANTS.

An American gentleman recently took some plants of the
bog bean (menyanthes trifoliacte) to England, rightly
thinking such a pretty plant worthy of cultivation, and
not knowing that it was a native of British as well as
American bogs. The bog bean and bog arum, like a
number of other plant:, had common possession of the
two worlds long before the white man had crossed the
the Atlantic. Both these plants have something more
in common, mnamely, they are both perfectly hardy,
and thrive in boggy and muddy places, margins of
lakes, mud banks, etc.; both are dwarf in stature,
both have creeping stems that root as they creep, both
have distinct and graceful foliage, especially when
growing freely in rich ground, and both have beautiful
flowers. They are plants which every one who cares for
ornamental marsh and aquatic plants should pos-
sess,

- &
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MULTIPLYING PLANTS.

The simple method of propagation by layering is nsually
adopted for all low.growing or slender plants, those which
cannot readily be multiplied either by division, cuttings, or
seed. The operation is one of the simplest: A branch or
stem of the plant is bent down, and pegged or otherwise
fastened below the surface of the soil, while its growing ex-
tremity remains above the ground. The carnation is easily
propagated in this way. Select the out-
ward, strongest, and lowest shoots for
the purpose. Trim off a« few of the
nnder leaves, and shorten the top ones
even, with a knife; then cut a slitina
slanting direction on the under side of
the shoot. This slit should be about an
inch long, in an upward direction to-
wards the next joint. Loosen the earth
and make a small oblong hole one or
two inches deep. Lay that part of the
stem where the slit ismade in the earth,
keoping the eat open and placing the
head of the layer upright and one or
two inches out of the esrth. Hold the
layer in position by peggiong it down
with & little forked twig. Now cover
to the dspth of one inch, pressing the
earth over it gently, Water immedi-
ately, and in dry weathor give light wa.

joints, anywhere in fact; while geraniums will frequently
rot off unless trimmed below a joint.—7%e American Gar-
den.

+ >

The Grand Canal Du Midi,

M. A. Manier has proposed the formation of a maritime
canal through France, from the Atlantic Ocean at Bordeaux
to the Mediterranean. According to the deseription which has
been published, the Grand Canal is intended to be 300 feet
wide'at the bottom, 30 feet deep throughout, to flow through
Bordesux, Agen, Toulouse, Carcassonne, Narbonne, and not

Cette, but either La Nouvelle or some point still nearer Nar-

7 Tva— s —_ =

THE BOG BEAN, THE BOG ARUM.
bonne, which is the shorter course by about 40 miles. This
canal will enable English ships, bound for the Mediterranean
or the East, to save from 800 to 900 miles—in fact, it will
complement the Suez Canal, and be, with regard to Eng-
land, the missing link in the great waterway to India.
Even when cut between the two nearest practical points, the
Grand Canal must still be a very costly undertaking; but
the capital and engineering skill are in Paris and London

MULTIPLYING BY LAYERING,

waiting for employment. All that is necded is to show the

MULTIPLYING 1

tering every evening. This is best done in u cloudy day. | public that a good return may be expected. The French
In about two months the layer will be well rooted. Carna- | government will readily enough grant a concession if no
tions and all kinds of pinks should be layered in June or | guarantee or subvention is asked for. The Grand Canal du

July.

Midi will free for ever the South of France from all inunda.

Propagation by cuttings is a very popular and expeditious | tions; it will receive above 12,000,000 tuns of shipping &
mode, and one which, like division and layering, exactly re. | year; it will enable the ownors to dispose of an average of

stance, somewhat styptic and
bitter to the taste, to which he gives the name natrivm mu-
riatienm ferruginonwm salicinatum, e cheap and efficient
tonic, anti-zymotic, and febrifuge.—Medical and Surgical
Reporter
e ————evtr——
The Franklin Institute at the Centennial Exhibition.

The Franklin Institute of the State of Pennsylvania for
the Promotion of the Mechanic Arts, throngh the kindness
of the Centennial commissioners, has opened a reception
room at the northwestern end of Machinery Hall, for the use
of its members and visitors from abroad, interested in the
mechanic arts. The Institute cordially invites all who de-
sire to do so, to visit their room, in which will be found
files of the “Journal of the Institute” and other periodi.
cals devoted to industrial sciences. The room is in charge
of a committee of thirty members of the Institute, one
or more of whom is in attendance to receive visitors and
give any information they may desire in reference to the
Exhibition. The following objects, of great historical
interest, have been placed in the room: 1. Franklin's
electrical machine. This instrument is doubtless the
one used by the great philosopher in making his won-
derful experiments in the science of eleotricity. Pre-
sented to the Institute by Dr. John R. Coxe. 2. Oliver
Evans’ steam locomotive engine. This interesting model
is among the earliest known, having been built about
1804. 8. Oliver Evans’ high pressure steam engine.
This is the model of an engine built by O. Evans, about
1804, and is described in Galloway’s work on the steam en-
gine, page 101, London, 1827, 4. Working model of a steam
engine built by M. W, Baldwin, and presented by him to the
Institute, about 1882,

——vtro— —
Oll Pipe Lines.

The total mileage of iron pipe used in the oil region is
piaced by good authority at not far from 1,500 miles, some
| nsserting 2 000 miles to be nearer the truth. This is owned
by the following pipe line companies
Atlantie, Union, Keystone, Antwerp,
Relief, Sandy & Milton, United, Grant,
Pennsylvania Transportation, American
Transfer & Conduit, The principal area
of these pipes lies in Butler county,Pa.,
where the producing districts are fer
apart, and the farms in some places are
covered as by huge spider webs. The
Conduit Company has over 100 miles in
uso, including 48 miles of main pipe, 3
Inches in diameter, and 48 miles of
connections, of 2 inch pipe. Before
a gallon of oll was pumped, this line
cost $400,000. Taking 1,500 miles as
the quantity of pipein use, and the cost
and laying to be 80 cents per foot, it
appears that §2,652 000 is invested in
pipes alone. The costaf pumps, tanks,
ote, will swell this to double the

1Y CUTTINGS,

amount,

P
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METROPOLITAN UNDERGROUND RAILWAY, LONDON.—The
totul number of passengers carried over the Motropolitan,

the St. John's Wood, and Hammersmith and City Railways
on Whit Monday lnst, was 248,077,
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THE OPTICS OF PHOTOGRAPHY,

LEOTURE DELIVERED AT THE ATRVENS INATITUTE OF TROUNOLOGY, BY
FUEMDENT HMENRY MONTOX

The material Universe forms one vast system, a whole, in

which no part can exist in a state of isolation from the rest
It i= impossible to bring any influence to bear upon one of
When Newton saw

the apple fall, the train of thought suggested to his mind

them without affecting everything else

began its effect upon the thought of all succeeding time
while the change produced in the carth's center of gravity

by the change of the apple’s position aflected not only the |

planets on the very outskirts of our system but even thoe re
wotest of the fixed stars. 8o also every branch of physical
seionce nocessarily nffects overy other branch, insomuch thut
We oan

not become proficient In physies without a knowledge of

it is illllm\.~ﬂn|r to study one and exclude the rest

chemistry, nor in chemistry without a knowledge of phy
ses.  All sclences are mutually indebted to each other, and

all profit by discoveries in any one of them

In the subject of the present lecture, we have an exansple
of the interdependence of optics and chemistry. Photogra
phy owes perhaps its origin to the sclence of opties; but it
soon made good its indebtedness by originating, in its turn,
consklerable ndvances in practical eptics

In the latter half of the fifteenth contury, the camera ob-

scurs was invented by Baptista Porta, and certainly no one

» 10 mmke it
lid

the invention of

give the

the direction of

ted upon A;-'.l-.:'l\«. Che

mistry called upon optics for the

afl

means of producing an image so

sccurate and perfect in all res-
pects as to be worthy of that
permanence, of that immortality which she could confer,

This was the great problem in practical optics of the day, ns

will be readily conceded after an explanation of what was
required, what were the difficulties, and how thoroughly they
have been vanquished. This problem and its solution origi-
nuated and now constitutes the science of photographic op-
ties or the apties of photography.

To oltain a proper appreciation of the question, it will be

well to begin st the very beginning. When u ray of light

passes frow o rarer to & denser mediom, as for exnmple from

-

Fig. 5.

airinto glass, its course In changed by being bent townrds the

line perpendicular to the entering surface.

bent In the opposite direction

Y, lsn rarer und the low
The ray, A B,

The amount of this bending or refraction varies

the apper half of the clecle, sbove X
er half & deoser medium is bent Inthe dired
Mon, B G

with the nature of the substances employed, md is

dividing the gine of the angle of Incidence by the sine of the

angle of refraction. In Fig, 2, let

then the ray, O P, will be deflocted on entering the prism by | be twice as faroff, and the

On pussing from

In Fig, 1

found by | If now we

QG be n bnr of glasy;

bolng bent towards the perps ndicular ; while on leaving it
n"uill and ]m-will‘f into the alr, It will be bont as mu« h AWAY
from the perpondicular, and will consequently emorge pa
rallol to It original direction

I'his principle wax boautifully shown by projecting an nr

interposing a bar of glassd Ix

row on the screen and then

| tween a part of it and tho rays. The result was that, where
the rays were intorcoptoed by the glass, the arrow was broken
and the broken piece stood either above or below the rest, as

| cording to the inclination of the glass. Now if the intercepting

!

glass is made in the form of a lens, all the rays striking it
from any one luminous point will be refracted to a point

the image produced in this well known in- |on the other side of the lens, becauso it is made up of a | the lens, A, because the ung
help a feeling of regret that it was not per- | number of prisms, the angles of whose surfaces grow more | greatest thero ; on adding th

neute as we puss from the center to the ends, C and D, Fig.
3. In this figure we have three out of many rays striking
the lens from A ; by carefully construecting the passage of
| these rays, it is found that they will all meet in the point,
H. The same can be shown with any other point of the
candle, A B; so that if a screen were placed at E G, we
would obtain a reversed image of the candle.

Passing now from this general statement to the principles
involved, we find that parallel rays, falling on an ordinary
gluss lens having both surfaces of the same curvature, will
meet in the conter of curvatureon the other side of the lens.
Thus, in Fig. 4, the rays, H A, K B, will be refracted to
the point, F. The same would be true for any other paral-
lel rays not drawn in the figure, because they would be acted
on equally by the opposite surfaces of the lens; and they

would be bent less and less the more we approached the mid-

dlo of the lens, because the nogle deeroases moro and more

The | e e

| point, I , 1 callod the focus, n wond monning |'||<~|||ul'u'

( ) . ‘
onversely ull rays, starting from K

| on the other side of the lons

v Would emorge parallel

suppose the lons split in half o the direction
A OB, and one half :

ovidently be

removed, Ity conve rging powor would
roduced one hinlf; in othor words, the focus will

rayn, H A, K B, will now be bent

—_ o = - —
| only to F7. Con versely, rays starting from F’ 1l emerge
parallel, Now, If we put the other half of the lens on
Jn,;uln, rays atarting from I/ will convergs f’, just as far
on the other side of the lony It is evident, moreover, that,
[ the further the mource of rays is remove d from ¥’ in the
di tion F? Y, the less their divergence, and the casier it
is for the lens to make them Vorgs
Hence the further we put the sour 4 from u
on one side, the nearer the lens will its ray e brought to a
focus on the other wide Thus the point, F*’ rresponds tu
L4 Conversely, rays procoadin from 44 I diver
ich that the lens can bring hem to fo nls L
Two points having such relations to each otLer ar Hed

conjugnate focl
To Mustrate thig, the lecturer had o lens and & burning

candle on the stage Placing the candle at a proper distanes

from the lens, an image of it was prodoced on the reen

When the candle was then brought nearer the lens, it wy

found necessary to move the lons further from the screen to

ot an lmage ; and when the candle was further removed
from the lens, the latter had to be placed near the sere

It was also observed that, the nearer the candle was to th
let the larger the image produced

ven with the most skillfu

Unfortunately it is impossible,

:

workmanship, to construct spherical lenses, which bring ol
! jects to a perfectly sharp focus Ihis is especially the

with Iarge lenses

the inverted object, in Fig. 5, will not all meet in

Those pussing through points near the center will

lnlilll.
meot at D ; those prssing through the ends will come to A ;
| and intermedinte rays will assume positions between these
‘l\\n points, so that a blurred image results. This error is
called spherical aberration.

This dofect is corrected h'\‘ joining to our double convex
{ lens another having one surface concave and the other plane,

The

{as in Fig, 0. refraction is greatest near the points of

between its two surfaces is

lens, B, however, whieh acts
in the contrary direction, the
rays are lifted up most near the
ends of the lens, just where

and a com-

they need it most X

pensation is thus effected. By
the use of the lens, A, alone,
the ray, C,

and the ray, D, tod

would pass to ¢

1dine
; on sdding

the lens, B, however, both will
converge at ¥

Another source of error lies
in the fact that the rays of
light are of different re
(.'Jl'll(_‘ : 50 that the red
will pass to one, and the violet to the
called the spectrum, in which the other ¢
modinte positions. Now, as theke different rays possess dif-
ferent photographic power, we would obtain an image of
varying intensity., This is called chromatic aberration. To
correct this defect, n similar arrangement is employed as in
the case of spherical aberration. It has been found that

end of a

lors occupy inter-

’mmu kinds of glass possess a greater power of dispersion,
 that is, of separating the rays of different colors, than oth.
|ers. Taking advantage of this property, the lens, B, Fig
7, is made of heavy lead glass, having a high disporsing
power. With the lens, A, alone, the ray, S, would have
I been separated into a series of colors stretehing from V to
l R ; but on passing through B, they undergo a reversing pro-
cess, and are brought to a focus at F. Either lens alone
' would producs n chromatic aberration ; but placed together

'llu-) correct each othor because thoy act in upp(mih- direc-
tiony,

A third source of error is what {8 known as the curvature
of the field. It is evident, on inspecting Fig, 8, that rays
of the same length, passing from an object, G, through the
optical contor of tho lens, A B, will not form a flat, but &
ourved, image, If, therefore, n flat sereen s pluced af D,
tho top und bottom of the areow will be out of foous; aud




JuLy 22, 1876.]

if the soreen is properly placed for the top and bottom of
the arrow, the middle will be out of focus. The different
parts of the image evidently do not lie In the same plane;
and to correct this error, the same deyice will huve to be
employed as in photographing at the same time objects 1y
ing In several differont planes more or less distant from each
othoer. In other words, we must produce what Is known as

“depth of focus,” This is necessary even in taking a por-
trait, where the nose and the ears of the sitter, for exnmple,
would come to n focus at different distances from the lons,

The depth of focus is increased by means of the dia-
plhiragm or stop, an ingenious contrivance, shown at D D, in
Fig. 9, by which all rays coming from an object at O are
cut off, with the exception of those passing through the
opening, Without the stop, the
onter rays, O @, would diverge
considerably on both sides of the
focal point out by the screen, B;
and if this screen were moved to
the position, A or C, the curva-
ture of the resulting image wounld
become very appreciable. With
the stop, however, the screen
could be moved anywhere between
Aand C, and a tolerably sharp
image produced.

It is not possible, however, by
the use of the diaphragm alone
to correct the curvature of the
field entirely. The effect of the
diaphragm is really to divide the
lens into as many little lenses as
there are pencils of light passing
through it. Some of these pass
through the ends of the lenswhere
there is greater converging power,
and are consequently brought to
a nearer focus than those passing
through the middle. This cir-
cumstance of itself would tend to
produce a distortion. This is
shown in Fig. 10, where the parts
of the arrow, A B, not lying in
the axis of the lens, C D (and con-
sequently obliged by the dis-
phragm, E F, to pass through the
ends of the lens, at ¢ and b), are
brought to a focus nearer the lens
than the middle points.

It has been found by experience that & convergent menis
cus lens provided with a stop and placed with its concave side
toward the object to be photographed, will produce the loast
amount of curvature of the field, When the convex side is
turned towards the object, & greater curve is produced in the
opposite direction. Hence, by combining two such menis-
cuses, and placing a diaphragm between them ot the proper
relutive distance from the lenses, this fault is entiroly over
These and other considerations, which would take
us too far, led Mr, Zentmayer, of Philadelphia, to invent

comee,

his celebrated lens, a ropresentation of which is given in
Fig. 11.

s stop, B 8, nearer the smaller one

Here we have two meniscuses, A B and CD, with
The lenses are made of
the same kind of glass, and yet counteract each other’s er
rors so well as 1o produce a very perfeet instrument The
leading principles will be better understood from the follow
ing drawings In Fig. 12, let A B re present two plano-con
vex lenses, exuctly alike, and so placed that their onter sur
fuces form parts of an lmaginary sphere, A BC D Then,
neglecting refraction for & moment, it is evidont that a bun
dle of rays, r r, which the aperture of the diaphragm, DD
allows to puss through both lenses, will be affected only by
the little lenses, L, L7, and two blocks of gluss having par
ullel surfaces Hence, we will geot only the insignificant
awount of spherical and chromatic aberration due to two

r,’

minute lenses, The rays, +7 ¢/, passing through the odges of

the Jense A Band C D, will be affected only by the two

prisms, P and P/, which will countercet each other, being

exactly equal and opposite For the reason already stated

and on account of the refraction of the rays, the diaphragm
s not placed in the center, buta little to one slde This in
strument has a most remarkable depth of focus, and pro
duces most excellent results,

To show that uny refracting medium, water for example,
could become o lens when made into the proper -\’m]-- the
Jecturer placed o watch glass in the path of the rays coming
from a vertical lantern containing a slide of a fine plece of
slatuary

Nothing was visible on the scroen, until he poured

water into the wateh glass, when the image came out with

surprising distinctne I'hie applause which followed this

Sceientific American,
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The hide of a steer weighs about the eighteenth part, and
| the tallow the twelfth part, of the living animal
i The buoyancy of & cask in Ibs, =10 times the capadity

striking experiment sufficed to agitate the water, disturbing
the shape of the lens and destroying the image, which did
not perfoctly reappenr until the water came to rest.

One of the most astonlghing effects thata lens is capable | in gallons minus the weight of the cask itself,
of producing wis shown by the aid of an instrament ealled A square of slate or slating is 100 superficial feet. The
the moegnscope, reprosonted in Fig, 18, This {8 nothing more | lap of slates varies from 2 to 4 inches.  The piteh of a slate
than n dark box, having n lens i front and illuminated in- | roof should not be less than 1 inch in hight to 4 inches in
side with an oxyonlelum lght falling on u sheet of white length,
paper in the rear of the box. When the hand is held as |
close to the lght as It can be without burning it, an im-
mense image in natural ecolers and startling relief is pro-
duced on the soreen,  The huge proportions of this mam
moth hand produced a ludicrous effect when compared with | tassa is obtainable is wood ashes, which every conntry house-
the hand of an assistant standing near the screen. Other ob- keeper should carsfully collect fromthe haarth: e Austin
jeots, such as o plaster east, 8 mother of pearl shell, an ap- P. Nichols, of the Boston Joursal.of Ohemisry, hits secently
ple cut'in half, and the works of a watch, were fh"" shown made some analyses of nshes tukv-n from the hearth, wish
with splendid effect,  The images of these uh:;m-m AX6 80 | ) o rollowing potassa results:
large that it is diffioult to keep them in focus in all their >

el 4O P —
Wood Ashiows,

On another page we puldish illustrations of the effects of
potessa and other chemical fertilizers on potato and grape

vines. The most accessible nod cheapest form in which po-

No. L. No. 2. ) »

pirts,  The lecturor concluded by exhibiting a number of ; No,d No Menn
? B o ;

photographs upon the sereen, pointing out their artistic ex- Potugsn. .c.oooveiniiine, 250 1264 1259
t ' ‘ar 0 0 . >

collence and defects in nccordance with the principles laid Carbonate of potassa...... 18398 18:556 18°48

C. F. K. “The wood from which the ashes came consisted of a

e N e mixture of hickory and beech. The results show the amount
Facts and Simple Formulwe for Mochanies, Farmers, of pure potassa and carbonate of potasss which the ashes con-
und Enginecers. | tained ; but the absolnte alkali power and value as repre-

[We are constantly receiving letters, asking for simple | sented are best shown in the smount of erude or commer-
rules for various engineering und mechanical operations. !«:inl potassa held in the ashes. One handred 1bs. held 1985
Frequently the writers send us merely the problem, request- | 1bs, of alkaline salts, soluble in water, and consequently, if
ing us to apply the rule and publish the solusion. In order|we estimate the value of commercial potassa at eéight cents
to avoid repetition, it ¥ our custom to refer correspondents, | per pomnd, we have a cash potassa value in these ashes of

down.

presenting anslogous cases, to those already published in | £8.60 in each 100 Ibs. A bushel of dry ashes weighs about
34 1bs. ; this would give a potassa

B
e
i

Fig. 13.-THE MEGASCOPE.

these colamns, leaving them to apply the information there
given to their own wants. In deference to the demand for
the rules abstractly stated, and believing that in many in-
stances a reference to the rule itself rather than to any ap

plication of it will serve our correspondents’ purpose better
and at the same time relieve our already crowded query col

umns, we shall from time to time present a series of useful |
facts and formule taken from the works of Molesworth, |
Huswell, Nystrom, ““ Wrinkles and Recipes,” and other re

linble sources, in place of our usual collection of recipes. |
Brief and simple rules, which are the results of the expe
rience of any of our n‘mlvr-, we shall be ;,’ll\ll 10 receive
for publication in this connection; and correspondents send
INg us queries on any mechanical or enginesring ~\ll-j"«’l
answerable by rules or formule, will generally here find the
information needed. —~Eps_ |

Shrinkage of castings, in locomotive oylinders L inch in

4

n foot; in pipes § inch in a foot ; girders, beams, et % lnch

in 15 inches ; engine beams, connecting rods, ete., $ inch in

16 ; thin brass § inch in 9; thick brass § inch in 10; in zine

inch in a foot ; in lead, same ; in copper inch in a

16 l‘l-I
foot ; in blsmuth & inch in a foot ; in tin § inch in & foot

To tost fron and steel ;@ Nitrie acid will produce a black |

spot on steel ; the darker the spot, the harder the steel
Iron, on the contrary, romains bright if tonched with nitric
neld.  Good steel in its soft state has » curved fractare and

s uniform gray luster | in its hard state, a dall silvery unl

form whiu Cracks, threads, or sparkling particles denote
bad quality Good steel will not bear s white heat without |
falling to pleces, and will cramble under the hammer at a

bright red heat: while at middling heat it may be drawn

out under the hammer to « fine point. To test the tough

nesy, place the fragment on a block of cast fron ; if good, it
may be driven by & blow of a hammer into the iron ; if poor
it will be erushed under the blow

Main

revolutions per minute

shafting In woodworking shops should run st 800 |

Mortising machines, 250 to 15“"'
strokes per minute ;stroke 6 to 0 inches. Sharpening angle
for machine cutters, adzing soft wood across the grain, 0¥ ;|
!

ordinary soft wood planing machines, 35 gouges ulull

plowing machines, 40° ; hard wood tool cutters, 50° 1w 55

| with most satisfactory results

b= 3 -
given by Metra, of Paris;

| Houn Laxce

| Exvevors, -, Buraell

| MAxiNG Gas

:
Morive Exe

vilue to each bushel of fifty-three
cents. The ordinary ashes, such
as are collected in the country by
sonp boilers, are usoally not ko
rich in alkaline constituents, The
mean potassa value of these ashes,
estimated upon the value here
adopted, we have found to be
about forty-two cenmts per bushel,
From these results it is clear that
the farmer had better retain Lis
ashes for farm use than to sell
them at the price usually obtained
from soap peddlers. Besides the
potassa salts, ashes contain impor-
tant amounts of phosphoric acid,
soluble silica, ete., which add
greatly to their value ss fertiliz-
ing material. It is safe to sy that
every bushel of true wood ashes
which a farmer produces upoa
his hearth is worth to him, for
farm use, forty cents in gold, It
is, therefore, very poor husbandry
to sell them for twenty cents the
We value
anshes 80 hizhly that offers for
thew are rejocted, no matter what
they may be.

bushel, as many do.

“In the mixture of raw bone
meal and ashes, recommended by
us ten years ago, we get quite all
the valuable constituents of plant
food, and at cheaper rates than in any other mixtures. We
have used this combination for many successive seasons,
We confidently expect that
the German potassa products will before long stop the con
sumption of wood nshes in the manufacture of American
potassas, and it will be a happy day for cur agricultural
industry, if the products of our wood fires are turned in the
direction of the farm."

- ——tr— ———

RED INK.—The following recipe for u beautiful red ink is
Dissolve 25 parts, by weight, of
saffranin in 500 parts warm glycerin, then stir in carefully
500 parts aleohol and an equal quandty of scetic acid. Tt
is then diluted with 9,000 parts water, in which is dissolved
a little gum arabic.

Tavent
Co

ns Patented In Buogland by Americans,
mplled from the Commissioners of Patents’ Journal

From May ¥ to June 7, '
AlR GuN 1. Johnson of Worcestor, Mass

Inciuslve

ATnosrnenio Havuen J. C. Dulterfeld, UChicago, 1
Davw Caxcx, &Y Jo B Johuaton, Now York olty
Bxxx Tar.—~U. U, Driver o ol Brooklyn, N. ¥
Brrrrano BAant. W, i, Lipptaucott, Pittshiargh, Pa
Botusw, 1, Barton, Willlmoaport, 's

1. Cunningham, Newark, N. J

Door Hexs Taiwsen, L, Giraf, Newark, N. J

van Lianres O, W,  Boyden, Newark. 5. J.. et 0
Urnvary Fixrves, -4
Desx W._ %, Wooten

Duckioy of al., NMeridea, Coan

Indianapolis, Tnd
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Supreme Court of the District of Columbin,
HENEIETTA i1 COLE 4, JOIX W. KEXNEDY AND JOHN E. KENDALL.
[in Equity, ¥o, 466. Docket 15.—Before Wylle, J.)

i,
Bradiey for the

wWrne J.:

The patent No. 4,519, dated April 25, 1571, declared good
and ’h:l.::l. belng torot:mremeun n futlng im-nlnn grantoed
to H. H.

The * s Peg-less,”" and **Crown'" futing machines are Infringe-
am}u relmsued.
o “gl... 'or complainant.
« for defendant, |

United States Cirenlt Court==Northern District of Now
York.
OROROK *, XEWELL ¢f al. s, GRORGR WEsY of al.

Where an laventor and patentee entered Into a written contract with one
1he part olgm- of the :ucl. o procure, {f possible, an extension of the
and, under .uch coatract, received a valk cousideration, and,
death, his wife. as execatrix. procared such extension, snd con-
by assigament, daly recorded, such extended patent to the assignees
OWnOr, Who Was 3 ¥ _to the original contract with the Inven-
patentee, It was heid by Wallace, J., that, upon the resigoation
of the trast as exeoatrix, and the appot,ndmenl of an Mi-&x:llnnwr ruh‘lhet
will annexed, such admnistrator could not make & ent o
such extendod patent =0 as to vest the same In anothersnd difecent party
oo

¢ execatrix.
nn:u naving tled thelrdbill fora perpetual injunction, and

1 ll'::.eél:“ 1y, a'leging the Infringement by derendant of extended let
or a =
Ters patent, In whnich complaliants own the exclusive right for the State of

Now $urk, the dofendants piead tliieroto that the Unlon Paper Bag Machine
n)n‘y‘u teoNaer of the %nu“n exclasion of the complalosuts, Com-
platnants having taken (ssao by replieatios to the plea, the cause Now comes
00 10 be heard upon the plead urund proofs. |
arcus A’ Norfon, for complaloants,
Ruey, fordofendants, |

United States Clircult Court==Southern District of
New York,
HENREY L. DALTON of 0l s, cm:;,g NELSOX ¢f al.—1S5 EQUITY.~ JANU-
A

Letters patent for an improved steam gage cock wereissued to Albert

Septemoer 18, 1555, 3’m'cnended 1or $even years from September
of B
ol

snd were relssued on June 14, 157, to Oscar T, Earle, assignee
LEMAN, J.:
Tais ina nill In equity, (o favor of the ownors of the refssued letters pat-
ent, to restraintoe diefead oty from an alleged Infringement, and for an
account. Infelngemoent sud the novelty of the invention are denfed by the

nawer,
3 ;rm_ all fuvention, which is o compression steam

cook, was made

Hisbee in 1888, aod connlsted, In the language of the speciication:
First, In 0 one of the surfaces that meot Lo close m;go WALEr way or
stoam ge of & pleco of galvanized rubber, which Is protected from
spreading or confined (o meral 1o such manner that but litle more than (s

bearing or actiag sarface [s exposed : and sccondly, (n making the other sur-
) of metal, In the form of a rlni. #0 that the rubber may bo
comp i, salne power, wore foraibly than if the motal sarface
vgx €qual 1o area to that of the rabber.
or to this invention, the opposing surfaces of stealn gage cooks had
made of Lrass or other metal, woleh was speedily ronghened or worn
by the dirt or grit In the water. To reinedy this digiculty, one of the sur-
faces was sometimes faced with Teathier or lead; but the steam soon de-
-uo{:i tae leather, and carroded or cat away the surface of the lond, 1 ho
joints leaked, and the cocks soun needed repair, whatever material Was om-
ployed. The use of vulcanized rubber as oue of the bearing surfaces over-
4l ulties. Its ndvantages are briedy explained, by one of the
ng a mbbe:i dor bcl’nlcl m‘il»-
aces would; ts elastie
pon th 3 made a tight jolnt; it huyllwuyl nn-
well i bot water ax vold, while meis! surfaces and ground
L peocks will not stand at all in ot water.”' The Bishoe cock
4 proved to be of great valne. (¢ haw suporseded the use of pre-existing
- " mer wWith large sales, and **nas snswered ita purposes pei-
by main questlon In the caso 16 as (6 the valldit
of the patent. ©
te,n'unu tave lnl.mdueg anumber of devices, wynlch nmp:lllmed'{s hg\?;
%umm e plalntiifs’ patent. Of theso, tie valve patented by Albert
Ier Wik clearly mntedated by the Bisbec fnvention, In neither one of
toe otlier prior invontloas or prior pablicatious was vuleanized rubber
used a8 one of the surfaces to clowe tho stesm passugo.  Thix fact ralses the
question vm!:h was consldered by counsel ty be the principal one in the
case, { 1 the substitution of voleanized rblher ar cork, leather, or
soft metal, by which substitation a substantialiy perfect gage cock was first
(:;:h)ect mucrt:; A Valld patent 7
uich was to Onvercome the patentes was 1o make a
.e‘eoexglch would 0ot readil. ieak, and which wonld resist the
eam. o result whiich he sttained was the (nventlon of a durs-
“mcl which remained tight under varions pressures and different
MM’. ”mw wich did not get out of repalr. This result was accom-
tahed o “:dhwe ':“ﬂ;ozt::lgn::w "'5,’:,'34"'.'%"’"“' rubber, in cotine-
.m . a m -
taaag dg! u‘t" tflt.::él ia c:ln’;aq;:nre n‘f::u dnubuﬁ'y.:nd nz’n-::ml':l’e
. ceaad eadure and withstand the power of stoam,
0 (he yoar 1N, tae pecalfar mmxﬂl.!{ of hard ruober (o the varied me.

PUrposes 1o waleh It bas sinee 0 applied was
-wodm ."If.a; 1t in :l‘l'te'pmm ttime. The mrrn?&n rmu-‘:‘&c:‘nlﬁ: u:.d'_rd:
ﬂﬂm‘ mm.u wv‘-««d‘.ﬂ."" by such mechanical sueans thas an ¢ clent
Attampt was wade (0 show that this (nyent )
lon of sheets of voleanized rabibwer uga .'8:"'.5}53 >
plate of manuole 0f stoam engides, and also o
gines; buuwualoq between the edge of
'« OF U Adelir

compeeaton e coc
uratly recarring l:l.n‘rmh.
Jeaky

that & rabber

uticipated 1y

of the door or

.ltot: .l{w' d;gzrry l:ulrm of en-
ot D

valve, and one J-m Npporing -Zr‘l,:::c‘: ?,’(:

..‘:hlf'::; mmﬂdy opened and closed al fro~

1romw the constant uw to which It "."'.Jri‘,ﬁ?m |y

EASKet cantol with propriety be considored an ant
The remar« of Jodge Coltman o w-.lum s, Potter (4
;ryunbu 10 Ihls branch of the case.
Al

utitl s Invetition) s u very useful applie
> -
100 of & substance, the uallties of lw"mcl:.

n‘u.nd :e'r.n hu:ulkm-rn fore, and, therefore, that it was
Bisoes inveniion comes
":”‘:?. as K'"';l‘:lga&m“mﬂth the principle which was engnct-
The 00« tpaterial instead of another In constru
:cau I, In most cases, w.: ?'o-lomly A stter of mr.r: ln?"‘-l'llln
Al

icipation of

FOPpUrties "and

A Known ma-
:z": fnvention, CUa it cannot e called &0 10+ rtlon. whls e X ent,
s

unless some new
m;’:&'n:fn:.fnw ediclency, or a decided saving in the opers-
ﬂm the sunstitution doss pot mere]

¥ produce the same result e
vay.‘l:u does & new resalt, differing from the former one u:r:n‘.":rr’i‘:?l;
that e Il ALNO At be wald that the diderence 5 one of kind, and pot of de.
”W < im retient was of sach marked charsoter that (he Inference is
3 Bew device must have been the rosalt of Invention, thougbt, expo-
r u':::.dcrd -‘ltll. Father than the resalt of mere mectianical Jodgment
et lae"m -;au ¥ice is an imitation of the plaintis’ gy cook,
oo Il l;a':blb: Yuleaoieed rabber, tie defondanis ase the material which
. !’g’ mr n‘l‘-um lotiers patont Imued (0 Nathaolel Jenkins, August
L 30%: the clalim o e patent Is for an elastio paeking composed of at least
{ 5 o‘ . Jallrrﬂna refraclory earthy or stony material intimate-
{:JDM with an 14 Logettier by rabber, prepared for voleanizging snd
ized. 8a 804 107 the purpose describes
1 bave taken the principle or dea of the
w et was the prodection of s tght stesm ¥agn cock, byt
ir4 l’ﬂbb'du one of the bearing surfachs, and the same material is used In
:Jn u?“otmud shape in whleh It appesrs 1o the Bishee invention, 1t s
‘m 12 o(bc_r materials sre Intermingled with the yolcanized rabhe r,
or.olog one compoand bat the yuleanleed rubher of Hisher i+ BODe the less

Ehhﬂ- Invention,
e use of yaleay-

fie

Feientific duevicai.

[JuLy 22, 1876.

wod booauss othior matorialy are fosed with it The Infringoment Ix mani-
x.'e“ thero bo o ulnnr 10' An Injunetion snd an acoount,
y dap for plalnthr

L
‘i’ho'r,o}ai”ﬁ' Clarke, for derondants, |

Recent Dmerican and Loreign Patents.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED PRINTER'S GALLKY,

Honey B Hannon, Plesfiold, TL-This nyention Is w galloy, by
whiloh the type may bo looked In an Instant without sideaticls,
quolns, und chase, for taking proofs, and unlockod for making oor-
rootions without sealing off type. It conslais of an adjustablo
oross bar that s applied by hinged or buekle Joints to the glde of
the galley, to be readily folded outof the way or locked to the
(ype. When it is desired to lock the type for taking a proof, the
Jooking bar 15 brought against the type,and the kouekle or hinged
frame lowered and extended to 1ts full width, giving s firm and
complete looking of the typeat s saving of thme and labor, As the
lower part of the locking bar is first withdrwn fram the bottom
of the types, while the bar still holds the uppor part of the type,
the Jocking bar may be easily reloased without producing any scal-
ing off of types, which forms an objectionable featnre of the lock-
Ing attachment of galleys heretofore In use,

IMPROVED STOVE PIPE JUINT,

James L. Loring, Dallas conter, Towa, asignor to himself, Fortu-
matus Hubbard, and Judson Parinton, of same place.—~This is an
fmproved stove pipe Jolnt that forms o solid and firm connection
of the pipes, 2o that they canuot be pulled apart or pushed toge-
ther, while being readily disconneotod when required. It consists
of recossos ut the end of ono pipe, In connection with rivet: of the
other pipe end, the rivots having broad interior heads, and shanks
nearly of the width of the slots,

IMPROVED BALAXCED SLIDE VALVE.

John Bdward Watson, Louisville, Ky.—This invention consists in
tho improvement of balanced slide valves, by combining a piston,
dinphragro, and valve with a seat having port, passages, and chan-
nels leading from steam inlet. The diaphragm takes the upward
pressure of the steam, and has suflicient movement to allow the
valve to be prossed by the down pressure in said chamber steam-
tight on the seat. The area of the chamber is sufficiently larger
than thnt on the under slde of the valve subject to lifting pressure
to keep the valve tight,

IMPROVED WEIGH SCALB.

Alanson Carpenter, Angola, Ind.. assignor to himself and Joseph
Smith, same place.—This invention relates to an improved weigh-
ing scale for determining the weights of substances, and also the
pressure of steam in a boiler: and it consists of a sliding post con-
nected by a bottom crosshead and lever rods with welghted elbow
Jevers having onter index arms, swinging in a suitable casing
or box.

IMPROVED SELF-CLOSING HATCHWAY.

Samuel W. Bell, Burgettstown, Pa.—This iz a hatchway door. It
13 opened automatically by a tapering elevator, made in sections,
hinged together and folding, and clozed by springs or weights, in
the muanner specified.

IMPROVED MANUFACTURE OF BOOT AND SHOE SOLES, ETC,
AND IMPROVED SCREW-THREADED RAWHIDE SHOE PEGS,

Goorge V. Shetield, New York city, assignor to Sheffield Sorew
Driving Machine Company, same plave.—The first {nvention con-
sists in the method of uniting the soles 0f hoots and shoes, or the
parts to be joined together, by means of threaded screws made of
petrified rawhide, or other analogous fibrous material, which said
gerews are screwed into corresponding serew-tapped holes in the
parts to be united. The second invention relates to the manufac-
ture of the threaded pegs, in which the skins or hides, us they
come from the animals, are spread on boards placed over a bed of
vommon salt in a retort, and subjected them to the action of the
sult heated to about 90° for 4 sutlicient length of time to petrify
and hurden them. Practicable screws are made from the strings
out from the hides, the width being about the same as the thick-
ness of the skin, 80 as to make them square.

IMPROVED CAR COUPLING,

Goeorge W, Johnson, Princeton, assignor of one half his right to
Francls W, Huuss, Gibson county, Ind.—This consists of n hook
and @ eateh on each bur, so contrived as to form a double coupler,
which connoects self-notingly, and is disconnected by a chain or
cord from above, or from the side, in such manner a8 to avoid go-
Ing Betwoen the cars,

IMPROVED COMPENSATING PENDULUM,

Fritz Willmnn, Lu Salle, 1L—The pendulum ball is suspended by
two rods of motal, of difforent powers of expansion and contrac-
tion, and u lever, the lever belng fixed in the rod of least expan-
slon for a fulervm, and having the more expansible rod connected
to one end, and the ball to the other end, so that when the rods ex-
pand the ball will be ralsed, and it will be lowered when they con-
tract. The amount of variation or compensation is varied by shift-
ing the lever along tho rod in which it is suspended.

IMPROVED FIRE SHIELD.

Williamn Murray, Vieksburg, Miss—~This Invention consists of
coupling joints and pipes for quickly erocting frames for scaffolds,
and for supporting plates to protect firemen from the heat of a
burning bullding, the object being to ennble them to approach
closer to n burning building, and to alford protection to other
bulldings by belng set up between them and the buildings on fire.

IMFROVED LOCK AND KEY.

John J. Portuguez, Now York olty.—This is un improved lock for,
safes, doors, and other places whero two parts are to be secured to-
gother, so constructed that it cannot be opened by any other in-
strument than the key made oxprossly for it. The mechanism,
which embodies several novel and Ingenious devices, cannot be
oxplained without the ald of deawings.

IMPROVED SMOKE JACK,

John I Decds und David A, Bridwell, Torre Haute, Ind.—This
consists of i flue or Jack with movable and balanesd hood and out-
sido ventilators.  The movable hood adjusts (tself automatically

by a surrounding conleal rim, with deip holes, to the top of the lo-
comotive smoke stack,

IMPROVED HOSE PIFE COUPLING,

Thomas Loftus, Saoramonto, Cul., assigner of one half his right
to Benjamin Bullard, Jr,, same place.—The ocoupling s formed by
an exteriorly threaded and flanged tube, and two interiorly
threaded tubos, which sorow on the former and olamp the hoso.

IMPROVED EARTH AUGER.

» Root, Parkemburg, Iowa, asslgnor to Chanoy F.Owen,
same place.—Thls consists of n bucket and bits contrived in threo
equal sections, by which tho auger works fuster; and by taking out
one of the boring bits and bucket sections and substituting a
pronged bit of pecullar form, with a shorter buoket scotion, bowl-

dors of larger sizo may be taken out than can be with other
RO
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W CHEMICAL AND MISCELLANEOUS INVENTIONS,

IMPROVED FIRE ALARM AND EXTINGUISIGIL

Thomns F. Nevins and John W, Smith, Brooklyn, N. Y. ~This in-
vontion conslets in making water flow throuzh o watoer wheel
whoie movement nots upon a boll, whoroby nn alarm I8 sounded
automntionlly the moment the wator commonces to flow, As soon
as o fire breaks out and the Gumo Holks o cord, the Inttor burns and
bronks, and a spring theows baok the bolt and lots o wolght fall,
The sald welght bolng attachod by n chaln to the end of tho stop-
ook arm, opens the stopeock and allows the wator to puss to the
water wheel.

IMPROVIED MICHORCOR,

George Wale, Fairview, N, J—This Is an improved microseopo
stand, by which the object glass may bo adjusted to groater or loss
distance from the object without boing distarbed (o the least, or
thrown out of its aecurnte vertieal position, and by which the
greater or lesser intensity of tho light may be rogulated and sot to
various conditions of the object,  The Invention consists, first, of
the mechanism for the minute vertioal adjustmont of the ohjoet
glnss; secondly, of the adjustable rlog frame and sockot ; and
listly, of the variable light-ndmitting aperture of the same.

IMPROVED PHOTOGRAFIIC PLATE.

Frederick H. Powell and Philip Lehnen, Auburn, N.Y.—~This con.
glsts in an improved plate for photographs or signs made of wator-
proof paper, having & coat of paint on thoe back, nod one or moro
conts of baking Japan or varnish on the face, und hardened. The
process of preparing the paper for photograph andsign plates con-
sists In first waterproofing the paper, then conting the buok with a
paint, nnd baking itinan oven till hard, then coating the face with
one or more layers of baking Jupan or varnish, and then baking
such final coat to hardness to obtaln the required finish,

IMPROVED BURIAL APPARATUS,

Lewis H. Shular, Crawfordsville, Ind.—A deep, strong box, with
clozed top, open side, and dumping bottom, Is mounted on truck
wheels to movesidewise. The bottom may be opened and closed
by a crank shaft. Cranes are provided for lowering the coffin by
chains and a crank shaft, and are pivoted to the ends of the box
{nside of the opening to swing out on the grave, and to close In for
protection when the box is shnt up. The shaft hns a ratehet and
pawl for holding the coflin when roquired. After tae coflin is low-
ered, the box is movod along over It on the track for damping the
earth in.

IMPROVED VOLTAIC DELT.

Alexander M. Dye, Elkhart City, I1L.—The plates are secured to
a felt band by clinching them over the cdges and also by & band
bottom fastening.

IMPROVED WEIGII SCALES.

Robert H. C. Rhea, Unfontown, Ky.—These scales are ndapted
for being carried by physiclans and druggists in portable folded
state, in the pocket. They are made of aloonger weighing beam
and a shorter tray beam, hinged together and working co a ful-
crum or flange bent down from the tray or scale beam. The weigh-
ing beam is longitulinally slotted for the sliding welght, having
lateral index hands and a gulde pin,and provided with pronged
ends forattaching smaller weights,

IMPROVED COMBINED MEASURE AND FUNNEL.

Frank H. Winston, Evansville, Wis—This invention consists in a
crooked stopper rod, by which the stopper may be held while the
liquid is running from the measure.

IMPROVED BREECH-LOADING FIRE ARM.

John A. Heckenbach, Kenosha, Wis.—This consists of & movable
plate in front of the breech block, with a devies for tightening it
upin a simple way, by means of which the plate can be readily
taken off for making smooth and bright with emery paper. and can
be tightened up when the parts become loose from wear, without
expense, and also without tools. The plate also allows of using
stronger pins on which the hammer strikes,

IMPROVED BATH FOR TREATING TROXN.

Christian Ziegenheim, Allegheny, Pa—This is a compound for
treating iron preparatory to uniting it with steel by casting the
steel on the iron, consisting of sal soda, caustic soda. borax, lime,
and water. 3

IMPROVED ICE CREAM FREEZER.

Edward G. Wheeler, Mobile, Ala.—This consists of an fce can sur-
rounding the cream basket, both of which are inside of an outer
can, and suspended from the bandles of the beater shaft, o as to
revolve with it, being supported on its pivot soas to turn easily.
The device is 8o connected to the beater shaft that, nlthough only
partially filled with fce, it can be made to freeze a full can of oream
by shifting it up along the cream buoket, after freezing the lower
portion.

IMPROVED PROJECTILE FOR ORDNANCE.

John G. Butler, New York city.—By means of this invention the
sabot of a projectile may be applied (n the shape of a compari~
tively delicate flanged ring, whereby the welght Is not only greatly
reduced, but much strength is added, since the sabot Is secured to
the projectile o much nearer to its poriphery. A reduction of the
distorting effocts of the discharge upon the sabot, wheroby it s
frequently broken, by presenting a greatly reduced area for the
operation of these forees, Is also galned,

IMPROVED FOUNTAIN PEN,
Henry H. Perkins, Utica, N. Y.—This Invention consists of s foun=
tain attachment, bent of one pleos of sheet metal, and attached by
elongated wings and spring elasps to the pen, the ink reservolr be-
ing at the under side of the elongated wings,

- ———atr—

NEW WOODWORKING AND HOUSE AND CARRIAGE

BUILDING INVENTIONS, )

IMPROVED SASH BALANCE,

James Waddell, Mamaroneck, N. ¥.~This is an improved
bolder, by which the upper sash may be readily opened

with the top and front of the uppor sash, and thon passed ¢
loy= areanged on the top of the lowor sush,
- —,vr——

NEW AGRICULTURAL mnmm v

IMPROVED FEXCE POST.
Froderick Sulter, De Witt, Town.—This consists of o
tallio tube with a wooden corg, to which the AU
ples are fastencd. A top staple and wire rotain o |

DIPROVED HARROW.

Willlam Taylor, St. Loulsville, Objo.~This harrow
structed that it will readily adjust (solf to irr
surface of the ground, and will allow elther side
pass obstructions, and to clear it of rubbish,

hingod sections.




1876.]
s md Pevgoml,

Tnwertiom wndor this head is One Dol-
cach fnsortion. If the Notfoe ex-
, One Dollar and a Half per Line

omontsand Industeinl Maohin-

m%-:f' T Al & Couy NGY

nd hand Forels & Miles Hummor,

Jdolin 1t Camoron, Halifay, N. 8.
ohin Seott Sorolland Jig Snws mado
*nosuperior cast stool, hy ., Roberts,
Sroet, Now York. Send for efroulay,

Split-Pul 1l of sumo price,

% an ”‘,&?ﬁ’u&’lﬂ"%"m&’fmnm Wi Wholos

Collars, Y & Son, Drinker 8t., below W§ North
nd Wfiadelphin, P,

| ttor—Ruldwin's—for Sale. Chonp for

i w‘ﬁfmw.- B. Lowls, Oloveland, Ohfo. 2
Lo it é Soroll Saw attachmont, 35,
¥y Llnd Block, Chfeage, Uis,

alo—No. 3 Fowlor Punoh,with largo nssor (-
“dien And punchion. Cost 8500, Prico #7335, 1oavy
ALron Elpars, capable of cutting 8. square fron, Coxt
£30, Prico $100, Forsaith & Co., Mancheator, N, 1,
Now Ready—~Now and enlueged odition of thoe
Cateohism of tho Steain Bagine, Froe by mail for #2. Send
fordescriptive Clrenlar, ¥, Keppy, Bridgapor:,Ct.
wentors=Owners of Practieal Patents can
through us. Penn. Pat, Agoney, Philadelphia,
Cor inl Pumps for Hand Power—All slzcs,
for exhausting or compressing ale. H. Wolndel, 01 Dil-
St., Philadelphin, Pa,

Solontific Amorlcan—The wurly Volimes for
Sale—very chioap--olthor bound or o numbers.  Addrons
AL F. R, Box 770, Now York City.

Hydrant Hose, Pi and Couplings, Send for
pricos to Balley, Farrell & Co., Pitisbirgl, Pa.

Snyder's Littlo Guant One Horse Powoer Steam
Englne, complete with Tabular Bollor, only $150, Ward
B, Snyder, Manafaoturer, 81 Fulton St., Now York.

For 24 Hond Portable and Stationary Bollors
wnd Engines. sddress Juntus Harels, Tloasvitle, Pa,

Centonninl Exhibition, Philadelphis.—~Exmumine
the Allen Governors, Maohinery Hall, D, 9, Par, 71,

Machine-cut bhrass gear whoeels, for models, &c.
List free, DL Glbert & Son, 212 Chiester 8t., Phlla,, Pa,

“Dead Stroke” Power Hammers—rocontly great-
1y lmproved, {ncreasing cost ovoer 10 por cont,  Prices re-
duced over 20 por cont,  Hull & Belden Co., Danbury,Ct.

Power & Foot Presses & all Fruit-can Tools, For-

t  Bridg Nl & C, 37, Mohy. Hall,Ceut'l.

The French Files of Limet & Co, have the en-
dorsement of many of the leading machine makers of
America. Notico samplos i Machinery Hall, French De-
partment, Centennial Exposition. Homer Foot & Co.,
Sole Agents, 22 Platt St., New York.

Shingles and nendlnguSawlne Muchine, See nd-
vertisement of Trevor & Co., Lockport, N. Y.

Solid Emery Vulcanite Wheels—The Solid Orig-
nal Emery Wheel—other kinds tmitations and lnferfor.
Cautfon —Our name {8 stamped in full on ull our best
Standard Belting, Packing, and Hose. Buy that only.
The best Is the cheapest. New York Beltng and Pack-
ing Company, §7und 88 Park Row, New York.

See Boult's Paneling, Moulding, and Dovetailing
Muchine at Centennial, B. 855. Send for pamphlet and
sample of work. B. C. Mach'y Co., Battle Creck, Mich.

Deafness Relieved—No Mediciue. Book free.
G, Jd. Wood. Madlson, Tnd.

Steel ngs, from one Ib, to five thousand 1bs.
Invaluable for strength and durabllity, Circulars free.
Pittsburgh Steel Casting Co., Pittaburgh, Pa.

For best Presscs, Dies, und Fruit Cun Tools, Bliss
& Williams, cor. of Plymouth and Jay, Brookiyn, N. Y.

For Solid Wrought-iron Beams, ete., see adver-
tisement. Address Unfon Iron Mills Pltitsourgh, Pa.,
for lithograph. &c.

Hotchkiss & Ball, Meriden, Conn., Foundrymen
and workers of sheet metal. Fine Gray lron Castings
to order. Job work solicited.

For Solid Emery Wheels and Machinery, send to
the Unlon Stone Co., Boston, Mass., for circular.

Hydrmsulio Presses and Juoks, new and second
nand. Lathes and Maculinery for Pollshing and Buming
Meotals. E. Lyon, {% Grand street, New York.

Spinning of a Superior Quality.—Whitins-
ville Splapiue Biog Co,, Whitinsville, Mass,

Diamond Tools—J. Dickinson, 84 Nassau St., N. Y.

Temples und Ollcans, Drper, Hopedale, Muss,

R ——
3, recipes

C. C. P, will find o p. 203,

\'u'.
for colored fires.— H. J. C. should line his vinegur
onsks with the material deseribed on p. 11, vol, 24,
(. W. 8. and other phoiculturists should nddress

Scientific

(4) A, I L asks: How high can water be
raised with an ordlnary well pump by using cheok
valyes, sny 10 or 12 foet apart? Al If, 08 we un-
derstand you, you mean to foree the water up, the
hight Is only Hmitod by the power applied, and
tho steength of the apparntus.

(0) W. L. Pooasks: L In what proportion
should the best Portland coment be mixed with
aloan sharp sand, for conting the outside of o
atone or brick bullding 2 AL One measure of co-
mont poawder (o three measures of dey sand, 2,
How many square feot will o barvel of cement
mixed with sand cover? A, One barrel of ve-
mont und throe of sond will make 816 barrels of
mortur, which will cover about £000 square fest
of briok wall, or about #) squares, to a thickness
of & of an tnch. & Should it be put on in one or
Lo conts? A Useono preimaey contand o inlshing
cont put onlmmedintoly nftor It, before the fivst
vont has sot. Thoe permunonce of stceo on the
oxterior walls of 0 bullding depends generally
more upon the stabllity of the surfuce that re-
colves (6 than upon tho stuceo Isell,  The latter
onn ahiorh water and givo It off without injury 5
but if the wator finds (s way throngh tho stuceo
Into the briek, 1t is apt to frecze In winter and
fraoture the foe of the wall, To hardon and fill
the pores of the briok, spread o thin wash of ce-
ment over the will and seeapo It off first, bofore
putting on tho principal coat. & Could nn ordin-
arey houso plastoror put It on saclsfaotorlly? A
Yoo, F an (ntelligent man.

(6) 12, M. B. aska: Will & punip do work s
casily with o 12 Inch column as with u 8 inoh, the
alzo of water valve belng the sime in both coses
The NIt {160 feet, A, Other things belog similar,
the pump should foree water more enslly through
the 12 inoh pipoe.

(7) J. V., N, nsks: The following isa 2 x 4
inehes ongling, large enough to delve o bont20 foot
long and 40 inches beam, with a propeller? A A
somowhat lurger oylinder would be adyisable.

(8) R B, H. says: I have a small iron eyl
fnder, that will hold, comprossed, 100 gallons ni-
trous oxide gns. [ have also o regulare dental gous-
omoter that will hold o similar quantivy, How
can I compress this nitrous oxide gus into the
Iron oylinder, taking It from the gasomoter? A,
You will need w compressing pump.  Considern~
ble npparatus I8 required for producing such w
high degroe of compression.

(9) J. R, McC, snys: L I sawia the Screxs.
TIVIC AMERICAN u recipe to muke a wish of ce-
mentand oll to put on a brick wall, to keep out
the moisture. Would water do as well ns ol to
mix with the coment, or would tho brick belng
previously palnted be a detriment to the cement
adhoering to the brick wall? A, A wash of cement
and ofl {s simply a paint, and you can apply it ke
pny other paint, with o brash; if your wall has
been already patnted, you should use ofl und not
water, 2 After the cement s applied, can [ paint
over the wull with uny ordinary puint? AL Yos,
(10, J. T. C.usks: A.and B. have an argu-
ment about names of floors in a building two or
more stories high. A. says the floor on a level
with the street is the ground floor, and not the
first tloor, but the floor up one flight of stairs
from this ground fooris the first floor, and up two
flights the second. B. contends that the Hoor level
with street is the first tloor, and may also be called
the ground foor, but the floor up one tight is the
second Hoor, and so on. Whichisright? A.B.is
right, uecording to the practioe followed in this
country ; but A. would be right in Europe. The
ground tloor in London aad the rez de chaussés in
Paris corcespond to our first floor; and the first
story In London and premier dage in Paris are equi-
valent to our second floor. In London they some-
times say ** up one pair,’” that is, one pair of stairs,
aud in Parls au premier, which means the same
thing.

(11) J. J, nsks: A, says that glue can be
dissolved (n aleohol without applying heat, pro-
viding the spirit be of the proper strength? B.
suys it cunnot be done with alcohol alone. A, B,
I8 right,

(12) G. H. W. usks: Is carbonic acid bene
flolul Mo the stomaeh 7 AL In many eases it is.

(I C K. R, says: | buve seen articles
made from some composition pressed in molds, to

Soth Green, BExq., Rochestor, N, Y.5, H, D, will
will find u recipe for removing wiarts on p. 93, vol,
32 R G, I will find dircotions for bronziong lron
custings on p. 284, vol. 8L.-C. W, Jr., ean propor-
ton the change wheels of his compound gears by
the rale given on p. 107, vol. 80L-W, I, can paste
puper lnbels on tin If he mixos o tablespoontul of
conrse sugar with o quart of flour puste.—E. F,,
G.M. L& B LM, C O 0 H G, and many
others who nsk us o recommend books on in-
dustrind und scientifie subjoots. should address tho
pooksellers who advertiso in our eolumns, all of
whom are trustworthy firns, for cataloguos,

(1) F. M. J. says: | want to convey wator
1000 fect from a bydeant bofore It cun bo used.
Whilch 5 the most practicable way, to lny 1,000
foot of plpe uod conneot wn englne o the ond, or
conpect the cogine close to the hydrnt, and tho
bose o the end of the pipe aud play through the
plpe nnd hose? A, The fixst method would ho
best, If you wish to throw u stronm,

(2) A. 8. nsks: How are photogrophy put
upon glass swond made trunsparent, 80 s to bo ool
ored on the buck with ofl colors ¢ A, The fwee of
the ploture is coverod Hberully with stiucoh paste
wod dd upon clean gluss. Then, with o sooth,
hard edge, the paper s rubbed upon the back from
the conter 1o the edge until all of the starch s
pressed aut from betwesn the ploture and glass
that can be, After it is dry, castor ofl is appliod
o make I trunspurent.

(3) E. V. J. nsks: What is the difference
botwoen sweet oll and ollve oll? Al They are
differvot names for the saune thing

ropresont carvod wood, and intended for orna-
| mentation on forniture. Can you tell me how
| thoy are made? A, The composition you men-
[ tion I8 protably that made from sawdust and
| glue.

You state that puper pulp cun be hardened by
trentment with chloride of zlne. Can you glve me
fuller dircetions? A, We belleve the anhydrous
ohlodide of zine Is vcmployed, together with the
wlumiog salt, o the slaing.

oy JL LS nsks: Heow much zine, used o8

| o proventive of soule, Is required for a 80 horse
power boller ¥ A, A plocs welghing 2 or D 1bs, will
be suielont to oxporimoent with,

(10) €, WLON, mokes: Why is it thut guuners
wre nfeald to depross tholr guos below & cortiadn
noglein fiving from a highty A, For four that
the gun muy bovome unmwanggeable, and more
disustrous to feiend thun (o foo.

(1) A, A, I, naks: How I8 the muterial
usod by dentists for Hlling teeth proparsd? A,
Gold lont s prinolpally omployed for this puars
pose, alvo other folls, An amalgam of copper
aod meraurey s ndso beon used with good resalts.
You should have stated more oxplicitly what piar-
tHoular varlety of comont you had reforence to,
Plustor of Parls (8 not ased for this purposa,

(1 PO wske: Can marsh grass ho
utiligod in the mapufuoture of l'ul"'l"." A, The
muterinl, wo bollove, has beon used for this pur-
pose bofore, IE It onn be economically haryvest-
oy defod, wod frolghtod, and occurs (o suttiolently
Lrge gquantitios, (it wight prove of some vulue,

Anerican,
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(18) €. W. J. asks: The statement that, in
tho case of mill rooks, the upper stone may bo
more easily ralsed when In motion than ut rost
(the upper stone being the runner) by the regulo-
ting scerow, 18 not eredited, Can you explain 7 Al
A simple test could be made by attwohing o spriog
baloneo to the wheel or lever by which the stone
19 ralsed.

OfF what muterial must o burormoter b made In
order to be entively rellablo? A, Meroury buros
moters are rogarded o8 tho most noournte,

Thoe clreumferonce and aron belog glven, how
do you find the dinmeter of weing? A, Divide 4
times the avea by the elreamforenoe,

(19) W. M. says: [ haven gummy fHuld
which contains by the test considorble fron in
solution. The density s about 15° Boumb. Can 1
get ridof thefvon so as to avold the color it glves?
A, Tron in solution may be precipitated by hoat-
ing It with niteie acld, and then ndding ammoniu,

(20) L. M. E. asks: How con | muke n
drossing that will keep o leathor buggy top soft
and plinble? A, A good mixture for muking nnd
keoplng leather tlexible consistz of 1 pint bolled
lHoseed oll, 2 ozs. boeswax, 1oz Burgundy pltoh,
and 2 ozs. tarpentine, moelted together ovoru slow
fire,

(21 H. C. 8. asks: How can I make gold
siz¢? A, For use on ofl colors, take bolled oil and
thicken with calzined red ocher, and reduce to the
utmost smoothness by grinding. Thin with oil of
turpentine. On water color or distemper work,
use Isinglass size, mixed with finely ground yellow
ocher,

(22) H. B.usks: If u bottle be partly filled
with water and an air pump applied to the top
(the pump not reaching the water), can the water
be pumped out, leaving a perfect vacuum in the
bottle? It is understood that the bottle shall be
closed alstight. A, No

(28) €. 8. suys: When [ drop a large stone
into a stream of water, It will sink to the bottom;
but if I break that stone into small particles and
drop itinto the current, it will move down the
stroam, My friend says itis because the particles
are lighter. I say It is because the particles have
u larger surface in proportion to their welight, to
boe acted upon by the water, Which isright? AL
You ave.

(24) U. H. asks: 1. Would an engine with
two oscillating eylinders, % inch in diameter and
of 14 inch stroke, be powerful enough to run a
scroll sawing machine to saw pine 1inch thick?
A The engines will answer. 2. Of what size
should the boiler be, to run with spirit lamp, and
at what pressure should Irun it? A, You might
use u boiler 10 or 12 inches in diameter, and 18 or
20 inches high. You will find alcohol a very ex-
pensive form of fuel, even if you succeed in using
it ntull

(25) ¢, J. L. asks: Is it poasible for a gus
meter to register more gas than really goes
through it ? A, It would be very casy to make a
meter that would do this.

(26) F. U. R, Jr. asks: 1, If o ball is thrown
into the air vertically, will It, on coming down,
strike the hand with the same foree that it left it
with? A. No. 2 Why not? A. On account of
the resistance of the alr,

(27) S. G. asks: How many feet of water
per second §s required when pussing over an over-
shot water whoel 24 feot in dinmeter, utilizing 0
per cent of Its effective force, to produce 100
horse power? A, Find how many horse power
would be developed, if there were no losses, mul-
tiply this by 550, and divide the product by the
product of the veloclty of the water in feet per
second multiplied by the welght of 4 cuble foot
in lbs,

(28) F. O, R, says: | have steel springs
from No. 158 to No, 0 In thickness In n vessel con-
taining steam, sometimes up to 10 Ibs, pressure.
For what length of time do you think the springs
will maintain thoarelasticlity 7 Do you think that
the heat of the steam will Injure the temper?
WLl it corvodethem? AL If the springsare Kept
bright, they will prove quite dumble. To prevent
thelr corrosion,they might be plated with nickel
or sliver,

(20) J. W. N, asks: Which wheel, of »
pair of ordinary onrrlage whools, would Hft from
the ground in rounding s ourve, with nothing on
the wxle, the wheels being drawn mapldly 7 A, We
are not sure that olthey would, if the ground were
lovel

B0y J. 0, nskn: 1 What power is guined on
every additioonl ool on the face of an 1S inches

diameter pulley, say from 8 Inches to 7, 5 ete.?
AL As we understand your question, If you double
! the fuee, you can expect to transmitubout double
| the power. 2. Whint Is tho best thing to put on 4
; rubber belt to Kovp It from sllpplog ¥ A IT W0 s
tghnly stratobod, It would bo advisable to use o
wider bolt, 3, Dnaslx ply bolt ns Hable to slip us
w four plyr A Yes, other things belog the
TN

(S0 D, P A neks: What weight will o @
Inoh Juck serow vadso nnd sustaln?  The sorew bus
2 threonds to the Inob, stogle thremd, nod length of
put s dinohes. AT you do pot take frloton
Into weoount, the wolght ralsed will be to the
prossure npphiod, as the distanos prssed over oo
glven thoe by the polat of upplication of the
prossure Is to the distance pased over in the same
time by the polnt of upplloation of the wolght,
Praotionlly, this result will be vonslidarubly moals
fled by feiotion @ how mueh onn best boe asoor.
tined by oxperimont,

(42) 0, 1. M, naks: Whnt power would be
roquired to run o fan with 30 blades, eaoh § fout
long x 1 foot wido, sot ut an augle of 30% at o
spocd of 50 por minute ¥ A, 50 mueh dopends
on form and construction of fan blowers that it
I8 sufer to puswor suoh questions by experiment,

Have you ever published any articles on fiying
muchines? A. Wo think that everything of im-
| portance (n reference to the subject hns ot least
been noticed fn our columng, und on p. 112, vol.
#2, you will find o pretty thorough review of the
question,

(38) H. M. W. saye: | peo it stoted that
untielpating a crowd at 4 now church, they tested
the strength thereof (by piling plg Iron on it) to
) 1bs. to the square ineh. To what hight would
they hove to pile to necomplish 187 A. About 16
foot, We think, however, that you did not read
the statement rightly, At all events, we are con-
fident that no such test wes ppplied inthe case
montioned,

(34) ', 1I. V. nska: [ have s rum for for-
olng witer to my barn, und it will not run. It has
nlways performed (ts duty well until thisspring .
The plpe Into flume is tight, und no part broken.
The vilves ure In good order; the shut-off comes
up and wil not go back, Can yon tell what will
start it? A, Youshould endeavor to ind out why
the waste vidye will not shut. Tt must be obyious
thut i thorough examination would be more val-
unhble thun our opinfon.

(85) J. W, (', usks: In No, 13 of the Scr.
ENTIFIC AMERICAN SUprLemest, first page, you
glve an fllusteation of the steam yocht Dlack
Hawlk, nnd say that sult water (8 now substituted
o avold currylng the welght of the fresh water,
How is this done, und fourning prevented? Al In
changing from fresh to salt water, and vice versa,
foaming Is apt to take place; and until the water
In the bofler is changed, it 8 well to throttle the
steam and check combustion somewhat.

(36) A. H, 8. asks: What size of boiler will
I need fora 116 x 3 inches engine? What should
be the thickness of iron? With such a boiler,
what horse power could I develope, running at &
highspeed 7 A, Your questions are rather indefl-
nite, as the size of boller and thickness of fron
will depend upon the number of revolutions, the
pressure of steam, and the design and construc-
tion of the engine. We have published some gen-
ernl rules on pp. 33, 245, vol. 33,

(37) J. F. 8. says: I wish to make s small
propeller to draw a small bout to caery 10 persons,
on flat water about 134 fect deep. How can 1
bullditbestz A. Build it on the model of a good
rowboat that has the required capacity and deaft.

(38) F. M. says: I want to make u cast iron
gun of 8% inches bore und 4 feet long. How much
metal must I bave around the bore at the breech?
A. Make the thickness ut breech about 4 inches.
Make the diameter of vent } inch, and bore it so
a8 to enter breech about 1 inch from the bottom.
Rut you will be gafer if you buya gun ready
made.

(#9) €, W. M. 5 ys: In your reply to E. L.,
you say that if, from a point without the ellipse,
lines be druwn to the foci, the line bisecting the
ungle thus formed will be normal to the curve.
So it will if the point is on the line of the major
or of the minor uxis, but not otherwise. In what
treatise on the confe sections can be found the
method of constructing the normal from a point
noton the curve, in the case of either the ellipse,
the parubola, or the hyperbola? A We are
obliged 1o our correspondent for calling attention
to this matter, By an oversight, we gave the di-
rections for dawing a normal on the assumption
that the given polat was on the curve. We have
never seen 4 graphical solution of the problem
for a pointoutside the curve. Nearly all treatises
on conle sections, however, give methods by
which the equation of the required normal can be
obmined, and perhaps same of our mathemutical
readers will be interested in working out a simple
gmphical solution.

(40) J. H. H. asks: 1. What is the greatest
depth from which a siphon cun draw water, from
an inclined shaft ora straight shaft, or s thoere
any difference? A, In an inclined shaft, the pipe
being longer, there would be more friction in the
plpe, snd the discharge would not be so great,
You will reach the practical Nmit at a hightof 25
or ® feet. 2. How much looger should the exter-
nal oud be than the interoal end? A, A slight
difference of lovel between the two ends will in-
sure working, provided the discharge Is the lower,
but of course, in praction, It (3 well to have a con-
slderable diference, If possible,

(41) 1. W, B, seys: In regard 1o thickoess
of fron for s boller of 4 inches diameter, 30 ingh-
ex long, you say that [ron will stand 85 1bs. to the
wquare Inch safely. I have acylinder of 18 gage,
16 tnches in diameter and & inches long, that 1
have had tested to 20 1bs. pressure. Al In our
wuswers to correspondents in relation to the pres.
sire o bollee will stand, wo genemlly give working
pressure, with o large factor of safoty, (o prace
thee, 1t s vl to fnd bollers carry ing mueh high-
or pressures than would be allowed by our pro-
portions ; but we think It best o glve values
which uro sanotioned by the highest engineering
authorities in this countey aod Europe.

(42) ¢ W, L says: Lt s contended by some
thist 1o olear the folinge feom muek beds, so that
the suolight and heat muny bave free socess theres
o, the tertllizing proporties of the muck aro lost
by evaporntion wsd atsorption of nitrates from
the muok,  Bur to slow the shade to remain over
the wuok, wond to haal therefrom as vequired,
better, und, In fuoty the only salvation of the
muok hod wew fertilizor; and 1t 15 contended that
thie oviporstion uad sheorption goes an urter the
muek b deposited on the required lnods, and that
e plts dosigned to o lmproved thoreby huve
1o sty v to sponk, for thelr share, ontering lnto
direot contliet or contest with the sun. Lt s nlio
contended that valn ls o dopasitof nitrmter, pry
viougly taken up ns vapor, and, therefore, o
nshowoer, tho nitentes are thon taken up as mplid.,
Iy s the plant oan do It wnd dpon the reappenr
unee of sunsbloe wond heat, they wroe reabso




gray- | declines thom,

\ 1. P nsks: I8 oil made from frosh
m‘“’ﬁﬁﬁ.‘f&f iin:hip;w Can the

taken out of salt butter s0 as to make an
:;?tudll:‘ barnoss? A. No. Suck ofl s not

W, J. R. says: whiat moeans can
u{:s)mm Mot”mz’-blu AL It I8 (mpossi-
Dle to do this, without injury to the murble, by
‘purely chomical moans. Tho best wwothod that we
can rocommend 18 i uniform abruslon over the
stainod surfnoo with n stifl stoel brush, and, i€ the
‘work was orlginally polished, ropolishing In the
usual manner,  Where sho staing are too deep for
such troatmentit would perhaps be bettor to cover
thom with & light coating of a mixture of plaster
of Pards in & strong solution of water glass,

(46) C. T. (. says: Please give me a recipe
for eleaning baryta crystals and stalactites, AL
1f the crystals are roally sulphato of baryta, try
stooping them for some hours in hot muriatic
aold, contalplog a very litde nitrie acid. If she
loposit you wish to remove consists of ferrugin-
ours clay (ochor,this treatment will completely re-
move the fron,leaving behnd the pure white clay.

| Also tnquiries and answors from the following *
S &R0 N, 0. 8.1, W.H.—E, L R0, &
“—0.5.~. D, 1.~ K,~R. E. M.—=W, Il. E.~C, M.

HINTE TO CORRESPONDENTS,

always bo glvon.

by madl I the welter's address is givon,
uro font: * Who sells electrio bells ¥

Whose
All such personal inquirios aro

paratus?
Inthe ¥

tatmod.

Soenfific American,

Corrospondonts whose inquiries fall to appoar
should ropoat them,  1f not then published, they
may conoludo that, for good reasons, tho Editor
The addross of the writor should

Enquiricos rolating to patents, or to the patenta-
bility of (nvontions, assignments, ote., will not bo
published here,  All guch questions, whon Inltinls
only wro glven, aro thrown into the waste baskot,
ns 10 would 011 half of our paper to print thom all;
bt wo genomlly tuke ploasuro inunswering briofly

Hundrods of inguiries nnalogous to the following
Whose I
the bost parlor organ ¥ Who makes diving ap-
is the Dbest engine-turning

print-

od,ns will bo obsoryved,in the column of “Husinoss
and Personal,” which is specially set apart for
that purpose, subject to the oharge mentionoed
at the head of that column.  Almost any dosirod
Information oan in this way bo expoditiously ob-

[OFFICIAL)

FOR wWHIcR

Granted In the Week Ending
June 20, 1876,

{Those marked (r) are relssued patents. |

INDEX OF INVENTIONS

Letters Patent of the United States were

AND EACH BEARING THAT DATE,

which may best be removed by mechanical
means.

(47) C. H. W. says: In soldering tinware
without a soldering iron, with a candie or lamp.
the place to be repaired is finst covered with an
acid. Can you tell me how that acid is prepared ¥
A. Digest zine In strong muriatic ack! until the
acid will dissolve no more of the metal. Decant
the clear liquid and bottle fer use.

(48) H. M. asks: 1. How many strokes
should a frot saw give, to one turn of the erank,
to give the best results? A, About 25 or 30,
2. Woul a friction wheel covered with india rub-
bor of about 2 inches diameter, to be driven by a
targer whool, have power cnough to drive the
above mw? The 2 inch wheel is to be connected
1o the under part of the saw, by a crank pin run
in u slot in the lower arm of the saw. A. I think
it would, with a good beavy balance wheel, or a
driver with a heavy rim. 3. Would It run hard
under the above condidons? A, Ido not think
that it would run bard at all.—J. E. E,, of Pa.

(40) E. A. F. says, in reply %0 J. W, 0.,
who asks whothoer a borse can draw a vehicle more
casily If hitchod elose to it: Soveral friends say
thet the closer a horse i to his Joad, the easter It Is
to pull, and vice persa.  You say that you cannot
see why tho draft Increases with the distance ex-
copt by the additional welght of chaln or rope
und friction on the ground, If the rope touches
the ground. My experfence is that, fn @awing n
log or any other dead welght from the ground,
the closer you got to the welght or object the
caslor it will move, for the reason thit your power
¥ above, getting rid of part of the friction. You
may hitoh to the forward ond of a log and draw
all you can, and then change to the hind part of
the log, and let one animal be on each side with
the welght between them, and they will move the
load more eadiy. Take, for (nsance, a palr of
wrucks for hauling logs, and placo the skids on one
side of the trucks and a log to be loaded and toam
on the other. You may hitch a obaln or rope o
the trucks und under the log, und back over the
trucks und ts the team, which is close to the
trucks, and then roll the log on.  Butjtake chain
enough to reach from 30 to ) faet, and they will
loud it easior with the 8) feet of chain or rope. In
the lest position your weight is above the backs of
the anlmals or above the line of draft; in the first
your weight lsbelow. A. In our answer to J. W.
0., we undorstood him to refer to an ominary ve-
hiels, i which no lifting effect was desired. What
you have 0o well detailed In your lotter is, we be-
Heve, generally correot.

(B50) D, M. says: As many of yonr readers
00 1o tako nn interest (n the buroscope of Bab-
Inot, of which I sent you s desoription which has
boon publishod in Weinkles and Iteclpes, allow me
1o saggost n change which experionco hus taught
0. Tho use of water in thut Instrument fs salb-
Joot (o groat inconvenlence.  For, ws the water
wots foul at the oxpense of the alr confined in the
bottie, It s necessary to remove the water protty
often.  Now thistroubls s almaost entirely avold-
od by using, Instead of pure water, n mixture of
water and whisky In oqual quantitios,

MisEnaLs, gre.—8pecimens hnve been re-
colved from the following correspondents and
examined, with the resalis stated ;

8 ~The powder consists of oxido of zino to-
gether with Onely ground rosin. 1t waould bo ne-
otwsiry to make s quantitative analyss (o order
to determine the proportions of cach Ingrediont.

COMMUNICATIONS RECEIVED,

The EMtor of the SOIENTIFIC AMERIUAN nc-
knowledges, with much plessure, the reooipt of
original papers and contritutions upon the follow-
ng sutijoots

On tho Caloifaction of Tuboreles.

On the Water Grate, By ¥, G. W,

On a fmall Engine. By T. B, R

On the Vicksburgh Cut-Oft. By ©, G, D,

On Voradtous Fishes, By K. L. 8.

Onan Judelivie Tuk, By &. 2. )

By O, B,

Alarm, burglar, IL ¥, Green...........

Bofler, sgricultural, W. K. Stevens.

Wrash, sponge, H, 8, Kerr (r).
Bucket ear, J. G, Krichbaum (

HBuggy top, G, Gabriel, 8r.... ...

Buoy, sutomatie signal, J. M, Courtenny.
Burner, gas, V. Zel,..... seanseatbansalysnse v
Burner, lamp, 1, A, Chapln,,. : Sxex

Butter worker, K. M, PIKe. ... «ooooviins
Can and box, sheot motal, H, C, Leland.
Can Jacket, J. G, Low...........
Can, sheet motal, G, 1, Ohlnnock. .
Cans, shoot metal, K. A, Leland. ...
Our coupling, Bates & Borgersrode
Carstarter, F. A, Holl oo

Chalr back, W. W, Marshall, .
Chandeljor, drop, I, Prescott. .
Coat patterns, laying out, J. H, Nigho!

Cup bolder, J. Scherer,

A ! copy of any patent (n the annexed list,
{nciuding both the spocitications and drawings, will be
furnished from this oftice for one dollar., In ordering,
pleass state the number and date of the patent desired,
and remit to Munn &Co., 7 Park Row, New York eity.

o 1,20

Alarm, burglar, A. P, Norman. 198,50
Algrm, barglar, W, H. Relff.... R X )
Atomizer, D. J. Tapley.... X ol
Bag holder, L, H. Bristol......... wee 198,908
Bands sod ropes. making, L. Blans. ..., e 1T
Barrel-making machine, Hodgen & Yelton. ... 175,08
Basins, valve for, Doyle & Bayles.......... v 1T
Bed bottom, sfiring, G. M. Evans b X
Bed book support, ete., G. B. Norgrave,, L AT 0
Bodstead, cabinet, D. A. Green......... «es 1TD,013
Bee hive, H, H. Roush............ wee 195,509
Blackboard rabber, J. Haggperty.. .. IS8

2 R )

Boller, rotary steam, C. W. Pleree (r).. e T8
Boller, furnace, G, Morrison........ X
Bolt-hoading dle, F. Mutimer....... 1,04
Boot stiffeners, making, J. R, Momte, . 1T,
Boot aole edges, setting, C. A, Lake, veo 175,808
Boot sole protector, 8. Y. McNair. o 1RO
Boot, rubber, J. A. Bates........... ervaea 178,806
Boots, ubrasive paper for dnishing: J. G. Duxzell 195,94
Bracket, ornamental wall, E. A, Hale., ..., 178,88
Brick, hollow partition, J. Borle...... wee 1PN, 8N
Bridle bit, J. Letehworth......... 198, %6

Cars, tube for propulsion of, A, §. Hallldle, o 17,086
Carbareter,J. T. Stewart, .......ocoviiinnns AT
Card playing, I, Lavy....cociieicinns « A
Carpet rag looper, €, F, Gronquist,, ™
Carpet streteher, 8. Thompaon, ..., 179,080
Carriage pole, ndjustable, F, W, B LR
Carsiage top settor, W, I, Nogle, . AU
Caster, furniture, 8. Konz,.. ... RN

Coflee boder, B, C, JORBSON, .oovviiiiins 179,008
Colds, ote., remedy for, A, M. DeWitt, . o 198800
Cooler, atr, W, K. Richandson. ............. o 1N, 008
Cork extractor, J. L. Hyde. ... R LA
Crib, elld’s, B, Ooore........ o 10
Crimping wackine, L. I*. Lam cor JTH
Cultivator,J. M, Crabtree, ., ceee TROI2
Cul dvator, J. Glidden. ... I AL

vor ATHGR

Curry comb, G. Noln....oooenis I bR )
Cartaln fxture, A, H, Knapp (r), o Nim
Cutter head, I*. G. Vinn......... 00 o1
Cuttle Ash holder, A. H. Alverson v 1IN s
Cuttle fish holder, U, H. Rente. ... o 10,00
Detonating compound. J. D, & W. C. Sehaoley ., . 199,087
Door cheok, J. H . Swift. .. ... 1M e
Door securer, G. M. Lindsey 1™, -y
Deediingspparatus, ¥, ¢, Prindle 139,000
Dredging machine, J, Howe, Jr....... sorneenenss 1TH 00
Drilling machine, roek, Clarke & Utter., . .,.... 1%, 00
Dyeing woven fabries, G. C. GINb. .oovveiiininns 1™,
Eopine, oxplostve, G, Hardy...ooooviiieinsns AT
Enging, roversitilo valve, F. Murgatroyd 1,80
Erssor and penell protector, C, B, Sheldon. . 1™,
Excavator, J. I*, Bonnell,..........., N R
Faueot, hour, T, €, Perkins LA,
Fence, O, I, Beebo..,.,.... ’ ISR
Feneo arh oo), wirs, 1. W. Prindle R Y R Y
Fever and sguo romedy, A. M. De WL, ......... 1™, =
Filter, Nquid, K, Stewart sednare s siensintsabe 1y
Fire srms, stock for, G. Smith, coeens AROTS
Fire secape, M, L. Nolmes., s s oo AN
Fireproof construction, L, Horublower, ., core 178,053
Flower stand, bracket, W. H, Bhirley ..., . lﬂ‘(m
Frult, ete, preserving, C. A, Dards |7n.uu|
Frult, ot drying, W. Brown 4 I'M:WI
Fuunel tongs, G, 1, CITKO.coivvvinniiiniiiniinnnn, 1,7
Furnacefonding mechanism, T. Henderson, v 110,007
Furnaeo for stoam bollers, G. Morrison 1% 00
Furnses, heatlng, J, Neynolds,, ., o 110,00
FYurnase, motaliurgio, Silvester & Kirk 1,072
Yuronace, polderiog tron, K, G. Adats ,,,... 1™,
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. 19,008
s
178, 0
178, 0
VLR
Ry
19,

Furmace damper regulator, A, C. Norcros. ..
Furnaces, hesting alr for, C. Thonger.........
Gas,making, A, Dachesne oo
Gnn, making aydrogen, J, M. Hirsh..........
Gas tar, separating ammonis, J. J. Thomas,....,
Gasallers, smoke bell for, J. Fox............
Gonerator, steam, J, A Miller..........
Glass panol, J. Budd.....
Graln binder, J. E. Buxton........

Graln binder, Randall & Rayment 179,004
Grain sheaves, tie for, R Richieson . vevs 170,00
Grinding machine, €, Major.........o.. v 10,00

Harrow tooth, 11, B, Fargo (r), (AL
Tarvestor rako, J, Garmrd. oo 190,010
Heator aud flter, feed water, G, F.J veere 175,00
1og cholora, romedy for, G, B Lako.coon, 179, o0
Home protector, W, 8, Marsh. . cooiierianeainn 178, .Y
Horseshog, B, Murraine. ... AT
Hormeahoo, Tattray & RODOFLSON Lo, 178, 050
Horseshoe pad, 1, W, Horne. ... R L
Hone coupling, C, L. Martin... 4 178, g
Hydmullc drawback, O, Bellers .. ..oovveeciiiiiiiie 179,908
Indicator, station, J. R, Balsley . 17N, n
Indieator, Goddard efal. ... .oooiiiiiiinninnns ciees 1M
Indieator, statfon, O, M. Bexton.......ocoviniiinn 17, 054
Tron, holding barsof, W, Sellers..... ..ocoooiiiie 198, 07
Iron, ete., welding and shaping, G. H. Bellers, .. 178, w6
Ironing apparatus, Ashiton & Motz 17,
ek, 1fting, H. H, Shorwood .. ooovieiiiniiiin 170,050
Journsl bearings, ete., metal for, 8. Donbloday, 179,81
KN, oharcor] B RATO cesernssrsasnssosnsiosanronn 174, 808
Kiln for hurning briek, gas, Segeref al........... 190,000
Labeling mineral specimens, €. W, Cannon....., 198, 00
Lamp, C. Godfrey cens 10,000
Lamp lighter. F. W. Rentasch, . ... o 179,00
Lamp-lghting device, B, 8. KIng...coooovaiiiiins 198, 55
Lamp work, G. K. Osborn. . S s iaeiie 19,00
Lateh, door, 5. Oppenhelmer. ... .oocvvvee caiviins 1N
Lateh for doors, thumb, H. C. Hill....... ceees 1NN
Lateh, reversible knob, W. M. Griscom .......... 1,0
Latch, thamb, C. 8, Jeonlngs ....ooooiinavaiiniins 199,
Leather straps, ete., cuttiog, C.Gahr ............, 18,88
Ledger, mechanical, O, Sallbach......cooooo.. 154,001
Leech, artincial, F. Klee........... o 199,008
Lock. binat! T. M. Beaton ....... oo 18,000
Lock, fime and combination, F. McDuffee 178,040
Lock, seal, Slack & Fisher .......cocnneanas 19,00
Lock. time, T. W. Spencer........ 1™, %%
Mall pouch tag holder, Metxz ef al... 199,00
Marquetry, making, W. E. Brock.. 139, %
Mats, etc., protector, G. H. Bilss. ... 198,00
Mechanical movement, C, Sandermann.. 178, .2
Mechanlical movement, R. Swarbrick.. i X
Motion, multiplying, Corlell ef al .. 199,000
Nafl-plate feeder, J. Newell.. . TN
Nutloek, A. E. Brown ............ X T
01l cloths, printing, Randall et al R X
Ovals, catting, H. McAdams......... o 1 0m
Oven, domestic, S. P. Whitcomb...... . TN, 0
Paddle wheel, feathering, J. H. Clow. . K
Paint composition, C. Dubols....... .. 1,000
Pan,cake, A . Lang. ... ..o.ocaiialinie o 1 m
Paper-cutting machine, J. P. Dunwald . IS
Paper dbinder, temporary, E. W. Stiles.. LR )
Paper, puncturing, A. N. Lewis ... . T
Paviag block, 8. J. Whiting.... .-
Pen, fountain, K. Douglass .. 1
Pen holder, C. C, Hart........ L 150
Pen, writing, H. D. J. Pratt_... . 1,0
Plano notlon, upright, ¥, Koth, ........ 179, (29
P m&m&%{ 1O 0s anssanasssss 170,024
S i S e g 179,08
PIOW, P R BOM s a oh hvnsoserss s0usssvoscoonssoras TTNON
Plow, S W, Pope... . ITSET
Plow, J. SRICKEL . ovsivnn srrnrannnnns ascsatnasrny 138,90

Plow and cultivator, sulky, E.W. & J.N. Rassell 178,%0
Plow, shovel, M. Schlessman .......... weess 199,068
Plow, sulky, J. W, Grimes,........... e 199,014
Flow, tile-laying mole, 8, H. Reynolds.. . 198,007
Plows, land skimmer for, G. & J. Thomson...... 178,078
Pneumatic switeh loek, ote,, W, E, Prall ........ 178,051
Prosa, hay and cotton, F, M, Nuah ........ wo 179,008
Printer's galley, W, E. Hanoa, ... vee 178,004
Printizg ofl eloths, Randallef al.. oo 170,080
Projoectile, J. M. Pollard ..ooooviiiiinannnen oo 170,004
Propellers, ete,, ralslng screw, E. Ralph. Lo 170,007
Pump. sir, B . HOIbrook. oo 198,51
Pump, double-acting, J. D, Carr,...
Pump, olland lquor, W. L. Carlson. .

Pazzle, ploture, Hyatt & Prayn..... 179,023
Radiator, steam, J. T, Kolly...oooononnn, 1m0
Rallway, endloss traction, A. 8. Hallidle......... 179,06
Rallway oleotrie slgnaling, Roussenn & Smith.... 175,80
Rake, horso by, W, 8, Archer () ...ooovvinennns < 3N
Rako, horso hay, E, E. Leach .. . 178, 862
Rattan voneer, 8. i, Penloy, . 118,000

Reflector, C. Cothren ...
Revolver cartridge ojootor, IR, ay.
Revolver cartridge extractor, O. Jones.....
Rolllug axles, machine for, G, K, Dearborn,
Sad (ron, F. Perrler.,..........
Sash fastener, 8, Hrown, ...,
Sash fastenor, W, X Taylor ..ooennnn,.

woe 170,00
woe 170,084
con 10,006
vees 17,858
sessustsbessnneinss 1TROB)
vee ITR 900
wee 1TH 888

Haw file and set, bined, K. M. Boy o ATRSR
Haw fling machine, W, 8. Newton 17,50
Saw frame, B, C. Atkdne, . PPN LK )
Sompor, oarth, K, Atkinson, ceos VTR EML

Sornper, road, W, Patterson, .,
Soparator, graln, L, C. Royer............
Hoewling hine b VE.T.Th v
Bewing machine rumer, A, M. Lekto., ...
Sewling machine troadle, W, M, Stewart (ri......
Kowing machine feed, T. 8, Huntington,..,......
Shade cord rotalner, R, W, Fitzell......
Shingle machine, P. T, Burgher........
Shingle sawiog machine, ¥, A. Huntingt
Bhoos, making, O, H. Krippendorf. ... oo 1T 00
Shrimps, ete,, preserving, Go W, Dunbar ef al. .. 1T 06
Shn, Mumipated, F. MeLOWeS. .o oooviviionis 15,0010
sleigh draft bar, J. ', Thompson, .
Soup holder, J. L, Stsekhouse....... .
Soldering fron, W. H. & W. J. Clark,...
soldering (ron furnace, ¥, G, Adams..... ...
Epeed regulstor, N, U, Motz .......

PRENR (LALL)
oo 10064

Spleo bax, G. W, Putoam. . 5 . AT
Splonlng stop motion, O'Donnell & Walker « 1T, e
sploning wheel, J, W, Mullina......ooooen .

spool cabinet, B, Sclimittner. .

Stalr rod, G. W, Hlb........
Stalk-cutting machine, E, E. Lesch, .. .ooooivvniis
Staves and laths, sawing, G. W, Herrlog........
Stereotyping machine, 8. V. Esslok.......
Stock gallows, W, G, UHyder
stone and glass, polishing, Purdy & Blue
Htool, camp, W. A, Grabnm. oo,
BLool, camp, L, Mauter,, ...
Ktove, hoating, A. T. Lanph
Ktove or furnace, D. N, Allen.
Sove plattorm, J. W, Elllot,..,
Stad or buttan, W. R Dutemple.

Sugar safe, L. U, Parker,.,...

o VIR 08

Tag, C. H. Cinrk v

Tanks, constructiog wooden, E. M. Morgan...... ID.M1
Tannin Julces, treating, J. Foley e
Tea and coffes pot, B. B, Manning ees T WY
Telograph, dial, E. Van Hoevenbergh ciieans 190 0%
Thill and pole attachment, E. B, Leach........... 198, i1
Top, spinning, C. E, Vetter S—— X ]
Torpedo, ofl well, B, E. Bwott. ... ... ooiv venne mon
Track clearer, M. Plock - YR, %0

Traction wheel, W. H. Lanlach R ceee TR0
Truck and bag holdor, combined, L. Tandy. . 1O e
Turning handles, Seely & Chlleote « 170,008
Twine holder, Gardner & M1l I Y
Type casting machine, J, M, Conner. ... « 100
Valve, balanced slide, J, J. De Lancey, L1000
Vehtole spring, J. Kauffman. .. ..o, .« 178,004

Vehiele wheel, L. Dorman (f)..... L
Vehlelon, propelling, 1, W, F, Carstens,... - 178,008
Yonsels, swingiog berth for, I, G, Bmith,........ 198,m
Wagcon brake, M. Schleswmnn. . ...oooooine <o 179,008
Wash board, G. B. Wright ‘ <o 170,088
Wastilng machine, E. J. Robinson.,. AW
Washing machine, H, L, Vestal ... « 1980
Wishiog machine, G. 8 Walker. ... . 18,
Wateh cases, ealendar for, C. K. Pavey P X
Wateh escapement, J. R, Hopkine....... b N
Watches, safety pinlon for, M. C. ¥mith. PR X}
Water wheel, turbine, 1. Sherek.......... . 179,9%0
Waoll and clstern top, J. M, Bull... .. 198,900
Wall torpedo, ofl, K. E, Swott, .. B X
Windinus, B, D. Thayoer,...... 179,887
Wire-splicing tool, R, L, Taylor, < 178,84
Wraneh, W, Britton,.......c..uvt . 18,848
Wroneh, pipe, T. Booth « 198,004
Wringer, G. 8. Walker . .c..ovviviiiiennasin 179,081
Zing from {t= ores, extracting, F. L. Clere........ 179,98

DESIGNS PATENTED.
2,400, ~MepaL.—W. Conn, Phlladelphia, Pa.
9,346, —STove.—J. A. Lawson, Troy, N. Y.
9.7, ~8roves.—A. Richmond, Brooklyn, Conn

[A copy of any one of the above patents may be had by
remitting one dollar to Muxx & Co,, 37 Park Row, Xew
York elty.

SCHEDULE OF PATENT FEES.

On each Caveat.......... ois  cudpssssdil®

On each Trade mark. . ... cvieveceniemiossnsans 23
On fling each application for a Patent (17 years). 13
On (sulng each origioal Pstent, . ...cooooaaae. i N9

On appeal to Examiners-in-Chifef. ......
On appeal to O nnl of Pa
On application for Relmae. . ...... vessnan
On Aling a Disclalmer.. .. ....ooveuiie
On an application for Design 3% years)..
On application for Dealgn (T years)...... "
On application for Doslgn (14 yeara).......... e B30

THE VALIDITY OF PATENTS.
The inexpericnced purchaser of a patent doos
not generally appreciate the importance of having
its clafms examined, and thelr validity and scope
defined by some person experionced in such mat-
ters, before parting with his money. It is not un-
usual for the assignee, just as be Is commencing
the manufacture of articles under his recently
purchased patent, to find thatitis an infringement
upon some previously issued patent, and that ho
has not only made a worthless investment, but
that he Is Hkely to get muloted in damages it he
proceeds with his manufacture. Caszesare o
tinually coming to our knowledge wherein part!
have made purchases In good faith, and paid con-
siderable sums of money on the assurances of the
patentee and & mere glance at the patent, pre-
suming that all that the drawing of the Invention
showed was protected by the claims, when, in fact,
the point covered was nlmost infinitesimal. An-
other manner in which purchasers are sometimes
decelved s that the claims, although broad enough
and worded properly to cover the invention, con-
tain a single element protected by some prior
patent, which covers the very part in the new
machine whioh fsnecessary to Insure its effiofency.
The Howe sewing machine patent iliustrates this.
It protected but little that any of the manufuc-
turers cared to use, except the one small part
essential to all sowing machines ; and all manu-
facturers had to pay Howe a royalty, and he de-
rived from that apparently trivial item an lm-
mense income. : g
We therafore recommend any person who s
about to purchuse u patent, or about to com-
menoce the manufacture of any article under a
loense, to have the patent carefully examined
by a competent party, and to have a research
made in the Patent Office to see what the condl-
tion of tho art was when the patent was lsued,
He should also seo that the claims are so worded
ns to cover all the Inventor was entitled to whon
his patent was lssued; and It fn still more ossen-
tial that he be informed whother (¢ is an (nfringe-
ment, a8 above suggestod, or not. Partios dosiding
to have such searchos made oan have thom dono
through the Sclontific Amorioun Patont Agonoy,
by giving the date of the patent and stuting the
Informution desired. For further

nuture of the "
MUNN & €O,
1 Pank Row, Now York
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TRADE ENGINE,

Nolscloss In ratlon—Perfect
In 'oﬂunln- p—all lIght parta
otlt(““ E ll indioated J
ye pRine Indleated wn

valve :!)rncled to glve the \:Ixh
oAl attaluable results,

Warranted superior to any
nm& poruble Eugine o the
ar

Roml for Prico List and Clreu-

llmunumc & HEncun-

rODE M'#'G. Co.,
Dnylon. Ohlo,

AT R '()Jl[ PRESSORS

FOR ALL PURPOSES,
ASPECIALTY of HEAVY PRESSURES,

THE NORWALK IRON WORKs CO.,
sovTn \ux‘uu (u\x.

CHASE'S Family Phrllciun and
%l“l' llﬂl" BOOK is tho only Now
W. Cliane, author of Dr.

m‘c umou- Receipts, eto. Beware

ot A roprint of the old book in imita-
Hon of the genuine new book heve
Aunounced : Hells at eight. Agents
Boox '1‘;“‘1 :l::ﬁhfs‘l’ll‘allll 20’:’".!';
I Aress

RCITRE) !lllo.omo. Sole Publishors. :
P y

Stone Channeling

on

Quarrying Machine,

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

STEAM STONE CUTTER CO.,, RUTLAND, VT
OLE PROPIUETORS AND MANUFACTURERS.

Ol'l'll nted 1
hllnm Hlmh
%huucrs Doors, ete.
MosELY Imox Bripax
AND Roov COMPAXY,
Ofice. 5 Dey Street,
New York.
£F Send for circulars.

LOSSOM ROCK, HARBOR OF SAN FRANCISCO.
Full Acconnt of its Removal., Method and Cost, By
ol. B. 8, Willlamson, With 25 (llustrations, dia
&e l'""ﬂllln% valuable informstion for engineers.
Price 10 cents onlained In SCIENTIFIC AMERICAN
SUFPLEMENT, So. 3. To be had at this Oftice and of
all News Dealers

s)' ¥ \\(\ . \nm new styles, with name, 10c., pon-
D) pattl . HUSTED, Sasssu, Renss, Co., N

10 the CENTEXNIAL and
retarnfrom aoy polst 1o
tho Unlon. s cowea

rumn the grasp of every

reader of this

Sond your sddress oo posta
unu ot Bend 3 three cent Siamps If specimen
‘? Ol paperis desired. Addross

AR tll CAS & CO., 16 Wgrren Rt New York

\ mnmmum SURFACE PL\\hP- 135, Plapers
and Mastchers, 8590, - HILLS, 51 Courtland
streot, New York

ATENT DOUBLE ECCHNTRIC CORNICE BRAKK
Masoufsctured by THOMAS & ROBINSON, Clacin-
satl, O, Sead for Circulare.

THPARETHE CROTON & SAVE THE COST,

Driven or Tube Wollq

farnished Lo lar opsumers of Croton and Ridgewood
Water WM I! \\l")\\~‘n|’l) 14 Waterst XY
who contrel the patont for Green's \u:rru an Driven Well

Pond’s Tools.

ENGINE LATHES, PLANERS, DRILLS, &c.
Bond for Catalogue, DAVID W, POND, Suceessor to
LUCIUR W, FOND, Wercester, Mass,

Lathes, Planers, Shapem Drills,

Gear & Bolt © -llrn.d.f. E. GOULD, Xewark, ¥ .J

STEEL NAME STAMPS—FPost pald for 1& r et
-\kn-v mranry Wonx ,.';‘lr.xnlﬂ,\r- h-cn l'

Model Engines.

Complete sets of

it Gy == -~ ] for makiog small

Mode! Meam Engines 134 In. bore, 31u. stroke 1
rice $10, sammo style ss cut
Jollars. Gear Wheels and

of Small Tools and Materials

nn h
| wte logue ¥y
o 'Iv\nu a wiG Ill\( AN, ZCornhlll, Boston, Mass

$9 10 $20 3 e on & co.

l“l;ll -.\l,l 4x12 In, Woodruff & Beach, 11x84
Corlim

wpies worth N1
, Portlapg, Me

l )‘ &'l"' flide Yalve Eogtuos, Loco-
motive 1oplit bine, £ # apd Plangrs
BULLA F ":x‘u .-7‘;

Ing weaful articies. m
4110 g aid f« atu 1
l-l«lvu-l ' PHATYT, care Pravy & fa N.¥
Pall sntuplor wiay bosouil, same & obarned i1 slred

,\\lli' U H)Mh ANXD PATENTEES bav

table for the Hardware Trade

-Florida Orange Groves,

A "}Hp\'l‘ s INDIAN ”I\I-.lt FLA,

Orange Groves and Banana Urtnl anted and rurd for rult, Yegetable, llul “ua ar Farms for Sale, of

all alzos und rices. un.llr.-llu:.rmenu 0 Hrulwr: : 7.1.‘“‘":1- var-.l “ ! :J anuually 8500
] nelose B e, stamp uv raged elrenlar, to

“Ir‘,‘:: ox b ;!‘lﬂk »y s hlogl'""“ "ktl‘ 'I « 'l(A wron ). 34 Barclay Street, New York.

Sty Flles Tools & Steel.

Machinists' Fine Tuoln Jowolers' and
Engravers' Hup‘rllon. athos, Ch

Vises, Taps and Dies Roamers, Mo
Drills, Yllu and small Toolw of sl kinds,
for Amatours or ractical workman, Hu-
berta' Frenoh Emery Paper, Grobet's
JSwiss Flles, Bracket Saws, ole, Agent
for the Almond Drill Chuck. lest and

OYFUL Nuwns for Ilu)n uml Girint!
' Young and 01!l NEW I\
VENTION just patented rur them !

Fret Mervoll Sowlng,
Turny um D"Illlnu.(lrlm -
g, | uq g | none Cnbis
uer Ling  Wheols,
I'rice from 84 to 40, Vor l'lllnkhlvl
nddross EPHRAIM BROW
JLOowel, Masa,

%y 5,00,
chnpont In the market, Price #, R ACHINERY OF IMPROVED STYLES FOR
llllkln‘( BHINGLES, HEADING, and STAVES;
Also GUAGE LATHES for TURNING HANDLBS, Sole

MONTY
103 Fulton N
S \ \\’\‘ v | makers of l.-u- Pat, Bhingle and Heading Sawing Ma-
. chine

I) \ lF\ r \CR()] l Address TREVOR & CO.,, Lockpors, N, Y.

Our specialty Is Seroll and Band Saws, Over %0 Ma. IDGE'S FOOD yor IXFANTS & INVALIDSA Ia the stand
chines in use. SUPERIOR TO \ll AND H'« PRICE, ]

CORDESMAN, EGAN & (( \Vard preparation of ita kind in Kogland and America
Cor.2nd & Lenlnl Ave. WA lnrlnm(l 0.

— UNCKING
ARKER I'l(} 88 CO.

STEEL CASTINGS, |- Droe russes bt i
Solld ana Romogencous. Guaranteed tenallo strength, 26
(::n-‘ u.; Ll unnn- inch. An invaluable substitute for oxpens CELEBRATED F_‘OOT LATHES
sive forgings, or for Cast Iron rwullrln'( Teat Atrength, Foot Power, Back- ln'nrnl ‘««_ row
Send for circular and ghrlul‘,hl:lnldlll\ a o, KR ATEEL Laihon, Small 114ad ang towerian-
(—‘—‘}thh(' HOwEre N - et Slide-ronta, Ball Maohine for Lathos,
Foot Hcml l‘nwl. Hght and heavy,
! Fom Clroular  Saww, | £ the

nril-

ul. Ilnp.«wrywn nd for
ul nt Togues

‘l « Laconia, N, H,

STEAM ENGINES FOR SALE.

1 offer the following very superior Todd & Rafterty En-

RUBBER fnes for sale at xrullr reducod prices: One 15x36, one

mnu AXIS (sawmill), one 12x14, one 11x34, one 10x24, one %x20,

For Inventors And the Trade, made (nto any pattern at | ape 7x16, one $x10 on loge, one ¥xi9, portable one Sx16,

short notice, F. HOLTON, 4 Gold Bt,, New York. | doalfle holsting; all firet class and entirely new. Also

hlllblllhtd in 0, various sizes and kinds of Bollers. 1 will also furnish

e e = clfications and estimatos for all Mnda of ropeand bag-

o -~ A WEEK to Agents, Old & \oun' \hh- A Feo u?ru machinery. Send for descriptive eircularand price.
b wale, in thetrlocatity. Terma & OUTFIT FREE. | =~ Address J.C. TODD, )

Address P. 0. VIC ERY& CO,, Augusta, Mn 10 B-rchy St., New Y ork, or Paterson, N.J

For the Best and Chen
'S’.ﬁ.ﬁf.',..: THE K1 M"

BDH LIRS

KNG]NES AND

J.

u»\4b“u”/~.n JiL (

“Fk. can sell these First-Class T)¢

Oc¢tave Rosewood Planos for
Two Hundred and Ninety
Dollars, bocause we cmplog no
ugonts and aliow no discounts to
dealers—they swindle yon out of
maore than twice the real cost of all
Planos. We are a responsible incor. e G R TR
porated (‘ompunygnd refer by per.
misslon to the Chemical Natlonal
Nank of New York City, which any
Bank In tho United States will sat.
{sfy you is by farthe strongest Bank
in America. We make this statemeont
to prove that our 35 years' warrant
guarantees our Planos to be fully
equal to any Piano In the known

world at any price. If you will send X

for our Ca f ue, containing over STURTRVANT We have two of
1,000 names and residences of pro- Horet, them In our public
minent citizens everywhere, who N rork
hnrte bought our nlan‘or-n;ig:lnc the New York,

ASL SeYeD years.you sure to Se 4

nd some o)lhom at your very door, 25

To WHON IT MAY
coNcERN. — We have
;nrdhlb" l;. 8' Planos

rt Mx . Lo & G. % LELAND,
v ges b Prormigvons Sr - vavany Howse.

Add.res-. llllf‘ Mllu Plane (o.. Nlo Bmdwny. New \orlt.

Th.; ve g-t in the United States are those of the old
NUFACTURER OF FIRST CLASS TAPS AND |3ndwel own
RN DIES, P.mc;:t l'tLA 4 S“WHEELER, MADDEN & CLEMSON®
— brand. They may t’w had from dealers everywhere; or,
n Men to trarel and ull good.n (o in large qua* titles, direct from the manufacturers.
denlers. Nopeddilng. SNO MADDEN & (()(hA\\ FILE CO i
aweth, hetel sl travellug exjuiises Send for Pnce-u Midd ﬂ.“,'.\. Y.
Mosnos Maxeractone Oa . Cloc nnst] Oblo

AMATEUR WORKERS

Can find everything they desire In

In Stock, and for Sale by
dreand Fancywoows o e o o
Philadelphis, and M L #., Now York.
. And tour books of Price lists and psmphlets on spplication.

Beautiful Designs. BLAKE'S PATENT
Send 8¢, stamp for our new and revised Catalogue and St’one and Ore Breakel'

price st (4th edition, Jus lssued) 10 Crust 1) bard 1 Britt) b
o s = . shesa And and © Substances to
GEO. W. READ & CO. any required size. Also, any kind of
1586 10 20 Lcuu St. fool blh and ﬂb uu +ERONY STONE for Iunu- and lnr CONCHETE, &C.

Water Wheels i

— e \e' Ihun u-nn
More than four times as

DVERTISHRS DL‘IRI\(- ™0 REACH Coux-
TRY readers can do so In the cheapest and best mant
many of Jas. Leflel's im-
\ru\w‘ Double Turbine

¥ ater Wheels In operation
than any other Kkind. 4
sizes made, raaging from
| ¥ to % in diam . ander
! heads from 1 to 300 1. Sac
cesaful for every purpose
Large new pamphiet, the
ever published, con
g over ¥ fne llustra
sont free to parties
Merested o water power.\§
IAS. LEFFEL & CO
Springneld, O, & 109 Lib-
erty 8t., New York Clty

in your own or some adjoining town,
'herc ou can seeand try our Pl
‘e send them everywhere

Please eu(e where you
saw this notice.

FIMICARPENTER e v iinsiiinnnniium

y using one or more sections of Kellogg's Grea-
\cvupar«-r sts and State Dividaas. Good medium for
Patentees. For lllastrated catalogue and colored map,
Mdrru.\ N. I\LLL'K-U T Jackson St., Chicago, I

\‘lz n d-y at bowe. \: nn waoted. Uutdt sad
terms free. TRUE A M .

The HOADLE ¥
PORTABLE STEAM ENGINE
WITH AUTOMATICAL CUT-OFF REGULATOR

AND B ALANCED VARV

THE RLST- MOST ECONOMICA ‘Numt MADE

Thed.C. HUADL!V CO LAWRENCE MASS.
PATENT L WHEAE YOU SAW 1

!Pla.nlng and Matchl.ng V/ ELOCIPEDE CARRIAGES, OF LIGHT COX-

| and Molding Machines, Giray and Wood's Flaners, Self- straction, fast speed. Worked by hand cranks;

alsoby foof treadies. [llustrated in SUIENTIFIC AME-
RICAN SUPPLEMENT No. A&, To be bad at this office
and of all nows agenta, FPrice W conts

| olling Saw Arbors, and other wood-working machinery
| 5. A, WOOD'S MACHINE Co., § 9 Liberty B4
send for Circulars, ete. 1 17 Migh ¢, Boston

-~ g r = A MONTY « hied sv -
AT ENT $250-. Bustnees honorable snd dret

AMa Particulars sent free. Addrese

OLD ROLLED S L e
OW TO MAKE SPIRAL SPRINGS. Ny
S HAF TING . ']hl' Jostua Rose. With three engravings of the tools,

ade, sad complete practical directions |
The fact that ths sbafiiox bas 7

e el T diog Hardening ss ring. Price |

pe or : centa onta d In 1ENY N -

,.urngn o Aney Anlsh, and I8 wruer o gape. than by | wext No. N g b otise & o all New
Qthyer In gee n.,‘uull undoubsed!ly m' most econtmical Stores throughout the country

ba had at this office and ot all News
Wo are also the sole manufactarers of the Cxagsnares
-~y
I’I( TIOJ( /OI

Cotrmns' Pat. Courtine, and ‘m Inh Pullaye, Hasgere
most Approved HA Price 1ot mall n
to NEs & LAUGUHLIN
d an ! 3 Avenoes, Pittaburgh, I's
Lr

WS, Cansl 03 Chicego,
- swocks of m--mrum.!n- ro abd for salo by
PULLER DANA, S FITE, Womon, Mass. FRlCTlON HOISTING ENG
| PIERUE & WHALING, Milwaukee, Wis #5L AMMER S | AND FRICTION !

Aivv [P
Bollinger's Patent | At FULLEYS
Turbine | Wood-Wor
; -Working Machinery,
WATER yHEELS ! \‘mu .- I;mn-onhr)"lwlg Ex% U:ZVE
A¥D ..M?n'r anieis ADeT» C r
Mill Machinery. | 1."\'4’.\{:.“1. v God-Warking u".’f’r} ory Seoe-

¥ For Clrculars, sddress lxl«.. & RICHARDRON,

YORK MANI I"l; oo,

y Bireet, Warcaster, Mas
ork, Pa. |

IL- K. DALL & CO

Rop fTors

ERSIBLE )
HOISTING ENGINE

FOR ALL PURPOSESN,
leap, simple, durable, and effeotive, &
TADURIWOOD M F'G €O, , 165 Pear! iy &

OTIS’ siiahiery,

BROS. & Co.
No. 348 mm,um/n wl\ ORK,

; We will start you in s Susiness you
No can make $50 a week witnout capftal

MONEY S5ubuayuly cor. o Bowery, x- ¥
THE CENTENNIAL PLOW.

The CENTENNIAL PLOW, Patent Diamond Polnt,
which can be turned, reversed, and turned again, mak-
Ing It equal to four Points, and reversible Share, making
1 Lo two Shares.”Can use wrought or cast Point or
n the same Plaw. [ will sell the right for all the
oxcopt Virginia, and will give libers] Inducements
to Agents, For further particulars, addreas JOSEPH
SHICKEL, Bridgewnter, Rookingham Co., Va.

l“i)l( ALE~A Now Bognrdus \'n. 2 Mill for
dry substances; also, t nets nl plnr- l’rlrr $100, or
C C. PE

less than half eost, -
We -l nl«mmn. m \' N

DAYTON CAM PUMP.

Designed especinlly for Bailer
Feedivg,

Are Pamplng water at 205° F. No Dead
Centors. The Steam Valve Is a plain Slide
Valve, identical te the side valve of a
m Bogine, but derives 1ts motion from
) Speed can be regulated to sudt
rormtion

Send for Clrcular.

aﬂ Smith, Vaile & Ce,

DAYTON, OHIO.

TORWICH University Sclontific and Military School,
A Northfield, Yt. Address Prof. CHARLES DOLE.

\\ ATER SUPPLY FOR TOWNS AND VIL-

LAGES. By Clarence Delafield, C.E. A concise
and valuable Report, showing the Cost and Merits of the
Varfous Systems—Discussion of the Holly System, Its
Merita and Defects—The Reservolr System, with ™ WP,
Cost, and Advantages—HResulta OMalned and Economy
of Use of Vanous Systems In Different Towns, with
Names and Duty Keallzed, Facts and Figures Lo enable
Town Committees to Judge for themselves as to the s¥»
tem best sulted for thelr wants—The Best Sources of
Water Supply—Water. Bearing v-‘l\~ Artesiag
thelr feasibliity, excellence, and cost of bort
tance of Pure Water—How Sarface Water tx
Impure—Cost of Water Pipes, from 2 to 12 inches dlame-
ter, for Towns, Including Jaying, -ll labor, materials
ﬁl‘ joints, ete. ~Estimates of locome and W

tes for ~u‘$h of 1,000 Bullding Price 10 cents
(omnlnr«! In [ENTIFIC AMERICAN SUPPLEMENT,
No. 27. To be had at this Office and of all News Dealers

JROPOSALS FOR THE MANUFACTURE OF
Patent Joiners' Clamps (1o be made of tron) will be
received by the undersigne Models turnished. Address
Jacon Huernen, Room 7. Temple Bullding, St. Louls, Mo,

THE

Bigelow Engire,

The Cheapest and Best Portabie
Engine offer Pubdlic
Price, { Horse Power s

“ g e -

"Bol

! ul 1
4 He -h' }'x-—— f 3

2tolld

Send for Ilinstrated Clreul
and Price List

. B, BIGELOW & (0.
New Haven, Conn.

'SOLID WEALTH!

| $600,000 IN GIFTS!

5
,‘\-a,ll e P\:.- - :‘?
ir

- Grandest Seheme aver Freoseniod to e Pudbc ' g3

A FORTUNE FOR ONLY $12.

THE KENTUCKY
CASH DISTRIBUTION COMPANY

suthorized by & special act of the Kenwmicky Legisiature,
for the benefit of the Public Schools of Frankfort,
will have the First of thelr series of Grmand Dawings st

VAR HALL, fn e CITY OF FRANK.
THURSDAY, AUGUST 31, 1876,

on which ocoaston they will distribute to the teket hold
ors the Inmense sum of by

0,000!

Thes, I, Porter, Exsliov. Ky, Gen'l Mannger
POSITIVELY NO POSTPFONEMENT!

in S$100,000
" " )
" .
One Giran n by
One Giran Hn i
Oue Liran h i .
sh Ginls of 30,
Gifis wt -3?.“
:J fin ot LN
A0 ot BN
Gt of o
N
Giltin ot r&“

Total, 11,1368 Gins, \lll neh 600,
PRICE OF TICKETS
Whole tiekets, §13; Halves, 8 Quarters, #2019 Tiekeds,
100 tekats, 50 TloKota, fsad; mag Tickets,
ul‘ Y|rl’f 113 sach

Ion, & Ayl Mayor of Frankfort, the sotire
board of it\y I-mm:hmm Hon, Alvin Duvall, late
Obfef Justich of Kentueky. and ofier distingulstiod
oltizens, together with such disinterested Ons s
the toket bnl-l-n present may designate, will superia-
und the drawing

‘o hVTf’Pﬁ (&,("”;’I'f u{rﬁlvroxpﬁz

All communications, orgers for Tickots, snd &
tions for Agencles o TM o iuu:-r..

Gomon' w‘yﬁ l’r(- kl-n. Kv.

General hurn \"-tn rulw-v. N, X

f
!
?
t
i
.'




;)mutmt ‘gmmmn. [Jury 22, 1876.

IVHOM T PIYS] The Tanite Co

EMERY WHEELS & GRINDERS

rerite et b v af pudlication afice A s Ax 8 rule, 1t pays bost (o advertise what one hast 10 e
arly ar Friday morning 1o cppear in next (sawe, =3 mi L.‘TI‘NT lM l’“‘)‘ l"l’ or wishes to purchase, In papers having the largest cirs | N |agara
= culation among the class of persons likely to be Interested
POlﬂﬂnd and Keene's cement MACHINERY. In the article. Parties having Manufscturing Establish. Steam PUmpWOrks
For )unufumﬂag SPOKES, HANDLES, AXD "U“,‘ menis to sell orlesse, or who wish Estimates made for ATARLISHED 1608,
IN. cor. 8 & Diamond 8., Phila! | Comtructing Netdges, Dams, [ron Nalldiogs, Fuarnsces,
Dollers, Wood and CHARLES L HARDICOK,

m"“m .g,,, ol Address J. GLEA
A W oeuu - ——— Heatlog Apparstus, Steam Engines, X
Iron Working Machinery, Agricaltoral Implemonts, or No. 9383 Adaonmws Sty
. oot
Brll’ toll l{(’ll(l A‘lot()' Contracts for Kngtacering Works of sll kinds, will aind BROOKLYN, N, Y.
) AMERI .
.

SCHLENKER'S It has 0o boller, 18 safe, coonombenl, started by any | that 1t pays Lo advertise fn the ®CT ol
and gives ab | CAN R[:lcllillistS’ TOOIH.

Stationary-Die and Revolving-Die one Ib one minute, occuples smsall Maces
Addiress Tho value of the SUIENTIFIC AMERICAN s« an ad

f Rous 3
It goes Newand Iurroven PArTenss.

unsurpassed uudy relisble power,
Bolt uers. Pelma_ Readx' Mot,ol CO vertising medium esunot bo aver-estimated :
133 N, 3d Se., Phil hlpll-. Pa. | 1010 all the machite and workahops in the country, and Send for now ustrated catalogue
THE BEST AND CHEAPEST MADE. b —~ - Is taken atthe principal Ubraries and reading rooms in I athes Plﬂllel'S bnn& &c
(‘RE“’ P“()"bLLR.u‘. THEIR SHAFTS AND | the United States and Europe
\P“ HAVEN MANUFACTURING co,,
New Haven, (j“.,

HOWARD IRON WORKS, | Scney, promipate et st e
. ' lmlhr owin, rosent ml oe, s Van- The BUCIENTIFI AN HUAN and SUTEXNTIFIC
e — s and defecta. Wik 8 ot | AMERICAN SUFFLEMENT b larger cf : .
tisaed 15 No. & of DLIKVTI IL AMERIC AN ﬂlll'lb e e v . ave & larger circuiatice ATHE DOGS, EXPANDING MANDRELS ‘H*FL

than all other papers of thelr kind In the world com- 4 Clamps, &c_ for Machinists, Manufactared by C
LeCOTUNT S0, Sorwalk . Ct, Send for redoced P u.“,,

MENT. Tobe had At lhl- ofice, and of all news agents
bined ; and sl no period since the commencement of the

EUREEKA LATHE, $9. " : .
: "70'.L "'!’ AIO(I('I” publication of these papers has the weekly circulation

, Metal or Wood, made 1o | been as large as st the present time
AMERICAN »

And lnwﬁmaul Machine: 1
- J.PwE INEN, € Center 8., . Y. | The sctaal isue of the SCIENTIFI( A BLC DIAN r0 ;
J

crder b
::', ) = - T | N V 47,300 per week, and of the SCIENTIFIC AMERL-
{8 CAN SUPPLEMENT, 135,000, maxing the
|3 0 E N T O R S circulation, 03,500 cvery week,
y' . A N D M A N U FA C T U R E R S If suything is wasted 1o the mechanioal line, sdvertise | and -’b-w;l l'llu“:hu Larbon 1‘ ante, Indisprusatie for
1§ for it in the SCIRNTIFIC AMERICAN | e G e e e ontry Sardenst Sivel
i The &315 Fahdls € the Amersean. Touiitste »ill syen Sese | and Paper Calender Rollers, Drilling Taning. Moulding
N mder €1h n..,..,, Will b Pernitad alher Angued Jit, other one has a patent or machinery to sell, advertise in | and sawing stone J DICKINSON, 64 Nassan 8¢, XY
4 m e e ln-:-l;---ﬂ--‘-!v-nl-- Wt Madei | the SCIENTIFIC AMERICAN = = = '
' 1 .-;.T'm’.,“.::,: e ewosius Gopee Ifany one s exhibiting st the Centennial, 1t will pay | wrotL ATORS BE ”\‘,",‘;',f.“;u
} WITH FOOT POWER, $135. — them to advertise where they may be found MURRILL & KEIZER, 14 Holliday r., Balt’
EF" Send for Clrcalar. Manufsctured only dy the [_1 OW TO BUILD ¢ lll" \P nm\'l\ B) Pad- For rates, see the first column of the last page of thi
13 i ~ 1) diefast, A series of articles showing how an r
l M e mm M P G CO-, perron unﬂ:wé)d: bo‘ll. with ;ronumy. Blc‘hhnnh:lo » peDe ———10: HARTFOR D
| 171 Devonshire St., Boston, Mass. | S5C0mP0 et Lo SEASTRIAS YRR thinw(a
directions, dimenstons,
e " eoss,—Diroctlon 5. 558 The Supplement. STEAM BOILER

Phni & ruction, with 7 (llostrations, € ouulurd in SCIEN Tl
M ll‘L \:I RIL#,A sU P'I“Ll' MENT, N \t . D “';:n lnl)l o1 Next to the SUIENTIFIC AMERICAN, the SCIEN-
No.2 Tae ce-Doliny Mnﬂ- - " - ~ . . . gy o

o4, (o““u a TIFIC AMERICAN SUPPLEMENT has the largest (‘1': I p ,on ! I

§ily
! Be-sawing, and Mouln !uhtne-
s ect for constructi
01 o?‘u -‘?Ei':’c:%vs. Ma: .mm, l'n £C g’;ﬂc AM ll?: DUI'I'LRID'KT* culation of auy paper of its class publishied. The ﬂ'l.'
*ead for Catalogue 1 118 Liderty 5¢., N r. city, | No.3. 4 l’b'lf':- g]'“ﬂ" Salling Stg —With’ ' i)~ | PLEMENT 1+  distinet publication from the SCIEN-
1 > ' lou = :.::.:u' eonn‘:; c‘,.,:f,,bﬁ. TIFIC AMERICAN, and has a large circulation other
! ARVARD UNIVERSITY DENTAL S Mot ottt o e o ien | than smong the subscribers of the regular sdition COMPANY.
gl <CHOOL. The mext year of this school b«lg_- 10 cents. Nerms for advertislng are very M, se follows:
il s o e P nﬁ“m‘:d rlf;d-m:h" LKA unrv - Doddar no.'r m.—lﬂl:s'm, - : L
: is fcbru.ry The teaching 1+ comsecative through & | licht wetght.  Shows (he method mum.hs; Back Page, tinted cover. .. .85¢. a line | BacH ¥, B FRANELIN, V. Pres'l. ). L ALLEN, s
| & e O T, e e e et hox | Baw 1o bend and arrange the ribs. dimensiens of all Inside poge . 25, o line)  INSERTION. 1, B. PIERCE, S,
' 1 btl.fk.rnxd 1o the Dext: that of the first year being and Arectio or copstruction In fall. (‘olulw -
1.1 with that of the Harvard Medical School and %x‘"nc AM CA)Z “'mg_vr Discount for large space, and to gquarterly sdvertise -3, =
' by the same Professors. By this plan. the amount of | Al the above sumbers of sapplement & bckuu Addross the publishery, NOYE'S
H Wuoa gives Is doabie of any other strictly den- | O fee and of all News Dnm'-. ) . m w k
Y tal school, and af siiehtly Increased cost. Forln{um Mllllll ‘\3 CO. or =
f : | S EONAS - CHARDLER, Demn, 35y Tre- R SALE—We have soven different uyluot o 4y, be largest in ihe Uuited
I8 Dot Street. Boston, Mas. Tubulsr and Flue Bollers, both 37 Park Row, New York  Milstones Mills, Smut )hnha cn.mn
' tible. The entire ml-vlllbeoou.or & —————— - -_— Picks, Water Wheels, w‘m
™ adapted to w-m- uc.d
; J-HEATHOOTE & CO. N M. SELIG JUNIOR, & CO .‘o,,ﬁ“"’g"m
: """‘ Importers of tnery, Tools, A Itural | . ;
Y TTTII] s ®R0UC AT e e st
‘ T11 H Aed™ l"Ro~ “TONDON, ENoLAAD, and BERLIN, GExxax.
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