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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,
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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 -
40 -

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

R ————

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




T

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.
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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,
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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.
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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
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" 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

N e
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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,

-

.t —

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
cured to salid pencll by belng :lucd at one edge; the poi
in the usual manner, so that on cumu ono ond there
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useful, asft may be s ned'to a point (o erase any m{u Muuu the
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parta of the specification are as follon
** My inven lm: in lnlonﬂ to provide a means whereby articles of greater
sizeo or diameter than the lead may be securely held in the head of &
of othorwise ordinary or sultable connmcﬂon without ma.lp lho
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** Thoe recoptacle for the eraser or other article is formed In the bead,
without too much weakening the 'ood, owing to the form nf the sheath
while for the samoe reason the end of the po 'bleb contains the ordinary
lead {8 not cumbrous nor clnmyl; but can readily held between the fin-

gers, Just as an onlllm
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HOW THE PATEXTABILITY OF AN u’vuno:u DETERMINED.
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A bandje in a joint handle, does not create a now or combined
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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,
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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,......
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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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RICE OF TICKETS P 4 thelr own manufactures
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,:":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 .
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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
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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
V&I.Lr.ll. DANA, & FITZ o Mas,
GEO. PLACE& CO , 111 C bers S, N. ¥
FIERUE & WHALING, Mllwaukee. W s

OF THE

SCIENTIFIC AMERICAN,

FOR 1876,
THE MOST POPULAR SCIENTIFIC PAPER
IN TEE WORLD,

THIRTY-FIRS: YEAR.

VOLUME XXXIV.—-NEW SERIES,

The publishere of the SCIENTIFIC AMERIOAN
beg to announce that on the Orst day of Junuury,
1876, n 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.

To the Mechanic and Manufacturer.

No person engaged in any of the mechanical pur-
suits should think of doing without tho SCIex-
Tir10 AMERICAN. Every number contains from
six to ten engravings of now machines and invon-
tions which cannot be found in any other publica-
tion. -

The SCIENTIFIC AMERICAN Is devoted to the
interests of Popular Sck y the Mechanio Arts,
Manufactures, Inventions, Agriculture,Commeroe
and tho Industrial pursuits generally; and (¢ s yal-
uable and nstructive not only in the Workshop
and ManuTactory, but also In the Household, the
Library, and tho Reading Room, Each volume
contains hundreds of Notes, Recolpts, and Buggos-
tions and Advioe, by Practical Writers, for Work-
{og Men and Employers, (n all the various arts,

TERMS OF SUNSCORIPTION = POSTAGE

PALID BY US.

One copy Sclentific American, one year .. $3.20
Ono copy. Scientific Amerioan, six months, 1,
One copy Sclentific Amorican,threomonths 1,
One copy Sclentifio American and one copy
Solentifio Amorioan Supplement, both
for ono yoar, post-pald. ..o 7.

Tho Sclentific American .‘;‘::,m“'

A woeekl), por, uniform o slzo wi © SOIEN-
TIFIO Au:’;up(:«u. put a distinot publication, It
contains working drawings of ongineoriog works,
and olabornto treatises on overy branoh of Sclence
and Mechunies, by eminent writdrs, ot home and
abroad, An illustrated cover protoots the hand-
somoly printed shoots,  Price, $6.00 per aunum
Single coploes 10 oonts,

Remit by postal oxder, draft, or expross.

Address all lottors und muko all Post Ofice or-
dorsand drafts payable to

MUNN & CO.

37 PARK ROW, NEW YORK.

For Walks, Cisterns, Foundations, Stables, Cellam®
Bridges, Reservolrs, Hrewerles, cteo.
Hemit 10 cents for Practical Treatise on Cementa.
« Lo MEROUANT & Co,, 7 South 8t. Now York

he *Solentifio Amorioan' 18 prin

ted_with
Lot urt e Fhladelphia: and 8 Gold-etey New-Torks




