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THE BRAYTON READY MOTOR OR HYDROCARBON
ENGINE,

Our engraving represents the Brayton hydrooarbon wngine
described by us notlong ago as being In suceessful operation
inthis city. The distinguishing features of this evgine are that
It can be started In a very short time, that it s economical
In its consumption of fuel, and that,owing 0 the constant
malntenance of combustion, it s claimed, the danger of ex
ploslon of the hydrocarbon vapor ls so greatly reduced as to
be practically obviated.

The consumption of the crude petroleum used in this
engine s stated 1o be five gallons per day for a five horse
machine, the duty performed by afive horse engine in use
bdu the grinding

800 bushels of
nnll per day of ten
hours,  The ease
with which the motor
way be handled will
be sppreciated when
weo state that those
run for our lnspec-
von  were started,
without any previous
preparation, In one
minute, the proprie-
tors starting the en
gine themselves, not
haviog an engloeor
in their employ. An:
other important fea-
ture of the motor s
that the consumption
of fuel censes thoin.
stant the engine ls
stopped,the stoppage
belng  effected Dby
simply shutting off
the supply of sir.

In our evgraviog,
A is the working cy-
linder of the englne,
which is jacketed by
a water oylinder. B
is an air pump sotu.
ated by the working
¢ylinder, and em.
ployed to compress
alr into the two re.
gervoirs, C C, constl.
tuting the base of the
frame. D isa puwmp
which sapplies the
petroleum or other
suitable fuel, as fast
as it is needed for
combustion. The ac-
tion of the engine
may be thus brielly
stated : The oll pump
feeds a few drops of
liquid fuel through
a small tube into an
annular chamber
containing felt; here
the petroleum en-
counters & supply of
compressed air by
which it is vaporized;
1w mingled air and vapor are forced in proper proportion in-
to the working cylinder, where the combustion takes place,

ommunication with the annular chamber being cut off and the
products of combustion being left to work expansively, dri-
ving the working piston downwards or towards the end of
the stroke; the compressed air supply to the workiog cylin.
der is cut off, thus extinguishing the combustion therein; the
opening of the exhaust valve permits egress to the products
of combustion, and the stroke is completed. An independent
jet of hydrocarbon, burning continuously in a suitably pro-
vided chamber, lights the hydrocarbon in the working cy-
linder atthe commencement of each stroke, The supplies
of air and oil are, by very simple means, adjustable,
thus giving to the engines all the adyantages of a variable
cut oft, and thus effecting an important saving in fuel when
the engine is not required to work up toits full capacity,
Ordinarily but one of the reservoirs, C C, is employed, the
other being kept charged in order to allow of the immediste
starting of the engine at any desired time,

The engine is substantially built, the crank and the beam,
and the central shaft upon which it works, being made of
cast stoel. The worlking or air piston may be removed, when

necesanry for repalrs, by stmply disconpecting the conneet
Ing rod from the working beam ; and by the removal of the
bearing caps, the erank snd the besm wmay be removed,
lsaving the engine stripped of its maln parts, and giving se
ooss %0 any part which may need repalr or renswal. The
bearing and worklog surfaces are large In proportion to the
smount of duty required of them, thus making the eogine
substantial and not subject to undus wear,

This motor Is the lavenslon of Mr, George B, Brayton, who
has spent wany years in It development and practical appli
oatlon, Blzes of three, five, and ten horse power are now
bullt, and motors sultable for steam yschis and other special

purposes are belvg deslgoned, A one aod a ten horse motor

THE BRAYTON HYDROCARBON ENGINE.

will be on exhibition at the Centennial Exposition. For in.
formation, address the Pennsylvania Ready Motor Company,
132 North 3d street, Philadelpbia, Pa.

New Electrical Instrument.

This instroment 15 termed Marianani’s rié electrométre,
and is intended for the investigation of electrical discharges
between the atmosplere and earth. It consists essentially
of a coll of copper wire turned round a pasteboard tube, and
carryiog a traversing magnetic needle mounted upon & ver-
tical pivot immediately above the coll. The apparatus is so
placed that the magnetic needle is ravged north and south
by the earth’s magnetism, and that the coll then crosses Its
axial lino at right angles. A small iron bar is inserted as a
eore within the axis of the coil. Whenever a spark of elec-
trical discharge of high tension passes through the coll, the
internal fron bar becomes a magnet, and deflects the magnet-
lo needle traversing above, the deflection of its north point
being to the east or to the west, accordingly as the spark
passes in one or the other direction through the coil. When
the iron bar has been thus magnetized by a spark, it has to
be deprived of its magnetism by heating before the instra.

went Is used with it again for s fresh observation. Bat »
nuaber of fresh neutral bars are kept always on hasd 0 be
ewployed in saccession.

This instrament is very sensitive. A very slight spark
from an artificisl electrical machine, or even from s electro
phorus, suffices to give magnetism to the core, snd 1o cause
deflection on the traversing magnet, [w cost does not ex.
coed §2, and Professor Melsens is very sangulne that it
will prove s useful lostrument for an extended investigs.
tlon of the changes and intensities of stmospherie electricl-
ty. The instrument |s now used in the telegraphic offices
of the Belgian lines, and formal official returns sre made of

the discharges which sre indicated by it. The coil is placed
in continuation with
the earth wires,
which are provided
for the protection of
the Instruments in
the telegrsph of-
fices. Professor Mel
sens states that the
magoetic needles
in the offices fur
pished with the ap-
paratus are deflected
briskly by = lght-
ning dischsvge, and
that they are ot in-
frequently recalled
%0 zero, either brisk.
ly or graduaily, by
& subsequent dis.
charge. Occasionally
the deflection is ye
versed by the se.
cond/discharge. Pro-
fessor Melsens finds

core. He has more
difficulty in procaur.
ing iron that can be
satisfactorily made
peutral by beat than
in findiog iron that
gives ready indlea.
tions of the disturb-
ance, He desires very
much that this siwm-
pleand cheap instru.
ment should have
an extended trial
among telegraphists
&5 4 convenient
means for investigs.
ting the movement,
conditions, snd rate
of pregress of stmos-
pberic disturbances.

The instrument,
which was lately
shown st the Meteo-
rological Society, will
ve incinded in the
loan exhibition of
scientificinstruments
about to be opened at South Kensington, London, England.

A Bi-Centenulial Relle.

Professor Edward J Young, of Hervard College, recently de.
livered an historical address at Sudbury, Mass., giving many
incldents of much interest pertaining to the town, and parti-
cularly to King Philip's war and the battle fought at Green
Hill. He referred to some relics in that town, one of which
was described as follows: ‘“ The dwelling now owned by the
venerable Mr., Willard Walker, which was built by his
great grandfather 200 years sgo, and which has been in
the possession of the family ever since, isalmost entirely un.
changed. There is one beam inthis house messuring 13
by 14 inches. The building is covered on all sides with 4
inch plank or pitch pine, which is set up endwise and reaches
to the roof, and is held on the inside by wooden pins. It is
thus made bulletproof. The chimney, likewise, is inumense,
and has several enormous flues, while the fireplace was large
enough to contain logs that were eight feet long. The win-
dows were originally of diamond-shaped glass set in lead,
but these have been removed. It is a relio which ought
never to be destroyed. No money ought to be able to buy it,”

P i~ v-as e

R iy adicin

R
—t




Srieutific American,

' MUNN & CO,, Editors and Proprietors.

PUBLISHED WEERLY AT
NO. 87 PARK ROW., NEW YORK.
0. D, MUNN. A. K. BRACH,
% TERMS,
One COpy, 008 your, postage tnotuded. .. ..o sebesehis Qs‘::
One copy, six monihe, postage (Boleded. . ... sessssanneisnssIEtIINALYS
Club Ratens,
Tan Coplas, ong year, sach §3 70, portage fnoluded. ....... e — n;::

Ovorten coples, same rate esoh, postage tneluded. ... LTI
iy the -ln law, postage 18 payable In advanoce by the publishers, and
the subscriber then recetves tLo paper freo of charge,

Norw, —Persons subscribing will ploase to give thelr tall names, and Post
Ofco and Btate sddress, plainly writton, and also stato at whioh time they
wish thelr subseriptions to commence,othor wise the paper will be sent from
the reosipt of the order. In oase of changing rosl lonoe, Mate former ad-
drese. a1 woll a4 gTve the new ono, NO changes can do made unloss the for-
o that Dars reguiariy ; if the diree:

numbers 3
L} o ?&mmm?uwmn"um'm not reosived; or if there s
tanit of any sort &t this office, we will thank our friends to sond us postal
card pAlnta, and repeat the tf need be, untll the remody is effect .
ed, not Aseilase §o compiain o doxire 1o Keep all matters between
ourseivos and patrons right and salisfactory,

VOLUME XXXIV,, No. 20.[Nuw Bunirs.] Thirty-first Year.
NEW YOREK, SATURDAY, MAY 13, 1876.

Oontentws,
llustrated articlof are marked with an satorise . '

Acid for Milng tn tron (W)........ 15 Hay elevator and conveyer*.. ...,

It fsery* ... .. S mus hunting, bbb es
Alr, temnerature of, ete, (M)...... N8 Hydraulio ram, the ), ...........
Ammonia, stmospheric. ... .. Inkatands, 210¢ (1), ...0veenrnnnns ns
A NS WS 10 correspondents .. ron, rdoned (13), 2R
Baromoeter, & registering®. ... | Lenses, field and eye (3). ... ......
farrel-aking machiners®. ....... LAght, non-ackinie (32). ... . ...o.0..
flee questions answered, two, .. Maoure cart, liguid. ... v

Ri-centennial relle, a. 208 Meerschaum, etc. . artifielal.......
painting s (11). 515 Maney, Miver asdgoid............
Bollers, #ine fn (M), ,, RS Moo, ID®. .....cccniinrirs voar XNe, 2w
Businoss and personal 316/ Moon, the apparent sige of the,... 108
pamphior, artificlal (19), R5{Niekel (n New Ca6donta. ..., M7
Centennial number, »... mtl‘lrer. R s AR oo e 410
g 20 Patents, Amerfoan and forelgn nx

.« X4 Patents, aficial list of ...........
.+ 910/ Protoxide of fron (3)....
%7 Radiometors and tarsion balane
. 312/ Rallway switeh sigual®

£ .;lé Reclpon, uso

Q..

food pipes (1)........ 3
Engines, small, detalls of (12)
Engine, the mnm":' e .. R Bulphuric sl Purlfylig. .
motor®, ... . t R..

& TemATKADIe ..., MK Sun, fast and & w. the 1i5) .

T.. 3% Tynaall, Str
.o 318 Water, eval
nx!:numll

Grease spots, removing. .
Gypsum s s {eﬂmm‘cfn

THE SCIENTIFIC AMERICAN SUPPLEMENT.
No. 20.
Forthe Week ending Mav 13, IN76.

TABLE OF CONTENTS,

{. THEINTERNSATIONAL EXHISITION OF 1576, WIith5 engravipgs, —
Financial Condition of the Exhibition.—~New Board of Directors,—A -
mission Fee and Extrances, —Extent of the Exhibitsa,—Conveniences in
the Grounds —The Peculiar Exit Gates. —The Bortfoultural Exhibit,—
;;‘f‘bc S&m.:‘l :::?Szgﬁ;}?fm [f{uf'c Govcrnmlem unu‘dlng. .lnen Ve

7 ompany, 1 engraving . —
ish Goverament Byl § s oArris fidtng. m,

, 1 engraving.— arrl Bulldl -
Bt tge Cenmnhlm . Dinfler

viog . —The Japanese Wou s

(1 8 fs':uf.!u:qmc AND MECHANICS. With 45 illostrations. —A 160 tus
Hydrsulic Crane,2 Sgures —Corn mp! nes.—Ancient Bo-
man Aqueducts, 1 eopravisg,~New Hed of Dasube, Vienna, 1en-
mﬂ.n,.—q«nn' Excavating Mechanism, | engraving. —New Instru.
ment for Nautical Probloms, 7 fgures.—New geable Fropeller, §
~lmproved Balanced Slice Valve, 3 nmlimyon'n Low
ster Alarm, | fgure.—New Rolling Bridge, for River, Louond

3 lnm.—kuuo&:;hn for Iron l--yz'nmnu. English Channel, §
fSgures —Bridge Plers, by W, 5. Sxrru, C. E.—The Ferroux Rock Drill,
by H. W. Pxxpxrp, C. E.—Concrete Bullalog, by H. MACAULAY, with 11

I, TECHNOLOGY. With 1§ (llustrations. —New Decomposing Furnasce, —

to Mage Spiral Ep . by Josuva Rosx, lnmd?‘ Wln:ﬁ:".

3 { Stopping Pulley Block,1

—Boam Compass, | engraving ~Soldering, its Manipolstion

A us, for Home Practice, by G. M. Horxixs,7 Sgures,—im-
ubTuovl ruru:h 2 I‘ue-.—mnnom from the Alr.

\ }:.%m'gnrJ %, I?g‘l’. !Aﬁ. ETC.—Tuning Forks, by Provessox

—I 0N o EXXEAL ABBOT.
V. NATUERAL HISTORY, ETC.—~The Mound Bullders, by ProFmason Mon-
GaX,—Cuuses of the Glacial Epoch, by Prorsssor NEwngnuy ., —Eocone

A.nlna? bz Froressor Core,

V1. AGRICCLTURE, ETC. With 2 engravings. —~History of Long Horn
Cattle, with u‘a.‘nﬁnﬁl of LoAnf Horn Steers and Cows, .
vu., LESSONS IN MECHANIC DRAWING, by Froresson MacConp,

TUO oULRNTIFIO AMEKICAN BUFFLEMEXNT 18 unif
SOLENTIFIO AMREIOAN, Terms of subscription torogenl-nu.m .00 5

MEXT, $5,00 &

ear, pald. to subscribers, Single
year, posiage sapsccivers. Single coples, 10 cents. Sold by all
Tho BOIENTIFIO AMERIOAN And SOIENTIFIO AMERIOAN BUFPLEMENT

ﬁ togethor ?or one year, postage froe to ll‘lblﬂrlbﬂll.‘ on rua.pl{

by postal order,
MUNN & 00,, PunLismens,
37 Park Bow, New York.

1#76, can be supplied; subscriptions may dat N0,

S Bingie wopies B say desirod nu’mn'éf:x"&’,é‘ Su.'-'r'di'ﬂg "sent to

nEWS
COMBINED RATES.
Addrom
All the sumbers of the STFPLEMEXT from ts commencement, January 1,
any sddress on receipt of 0 conts,

A CENTENNIAL NUMBER,
In commemoration of the opening of the Centennisl Ex-
position on the 10th of May, the next number of the BoiExN-
TIFIC AMERICAN will appear in & new dress, and its pages
will be devoted to illustrations of some of the various build-
ings, national, state, and those devoted to special industries,
which together constitute the miniature city now almost
completed in Fairmount Park. In the succeeding number
we shall present s full account of the opening ceremonies,
together with illustrations thereof, and interesting descrip-
uo:a ::‘ mstiors and things connected with the event,

4 the present time, beyond the brief report of progress
which will be found in another column, it isp:n lmpol:al!‘:'lrllty
1o afford any idea of the contents of the Exposition. Two
sets of workmen, numbering many thousands, are working
conunuously, night and duy, evolving order out of a chaos
which appears 1o be continuslly sugmented by fresh contri-
butions pouring in at the rate of hundreds of car londy daily.
As soon 83 affairs ran smoothly, and the entries are in such
condition as 1o admit of proper examinstion, onr
look for complete accounts of all matters likel
utility or Interest,

readers may
Y to prove of

Srcientific Jmerican.

SILVER AND GOLD MONEY.

On February 12, 1873, Congress passed an act by which
the gold dollar was made the unit of value, the trade dol-
Inr of wllver, weighing 420 grains, established, and silver
money rendered no longer s legal tender for suws exceeding
five dollars, The effect of this measure s, It Is claimed,
practically to demonetize sllver, and a bill to amend it, by
waking sllver a logal tender up to sums of §20, Is now before
the Sennte. The chief supporter of the amendment Is Sena.
tor Jones, of Nevada, who represents one of the greatest sil-
ver-producing districts in the world, and who has teceatly
made an ahle speech in behalf of a silver currency. Froma
roview of the muistions and qumntities of the preclous
metals, from the earliest times to the present, It appesrs
that any diminution of the stook of specle, whethier resulting
from fallure of mines or from arbiteary legislation, In fraught
with the groatost disastors that oan bofal soclety., England,
sald the Senator, by making gold the only standard of value,in
1816 was brought o serious financial siraits, only relieved by
the discovery of gold in Oalifornis, and this, despite the fact
that gold wasa peculiarly British product. By existing Inws,
the United States is committed to resumption in specie,
combined with a demonetization of silver, and SBenator Jones
belleves this to be an impossibility, and that one or the other
course must be abandoned, As no one, save those committed
to the inflation heresy, will dispute the necessity of early
resumption of specle payments, it follows that silver must
be brought to the level of gold; and it is in support of this
view that the Senator addresses a valuable array of facts and
figures, some of the more striking of which we quote below :

From the discovery of America up to 1873, It is s remark-
able fact that the relative values of gold and silver, 154 1bs.
of silver being equivalent to 1 1b, of gold, have scarcely va-
ried, and it is probable that similar stability will be main-
taived in the future. The reason is that the nsture and
qualities of the two metals are so nearly alike that any im-
provement applicable to the axtraction or recovery of the one
m ust be applicable to the other; and further, their geological
di*stribution is such that in many of the largest deposits they
liein the same matrix, At the present time,the world’s store of
specie 18 one half silver; the estimated figures in 1872 wers:
Gold, to the value of £5,800,000,000, and silver, £5,600,000,-
000. As s matter of curiosity, we have calculated, roughly,
the volume of each metal, supposing each could be melted
into a solid mass. The gold would form a cube only 27 feetin
each dimension, and the silver, one of 177 feet. A medium-
sized room, therefore, would hold all the gold in the world.
The gold supply is, however, diminishing ; the river beds of
California and Australis, the Senator says, “have been
washed, the surface gold has been secured, the water line
has been worked, snd below it are only those sulphurets
which as yet have not been successfully treated.” The an-
nual production in gold in 1801 aggregated $183,000,000 &
year, in 1820 $5,000,000, in 1852 $182,000,000, in 1875
$97,500,000, This shows, not only & falling off, but great
fluctuation in production; and, moreover, in 1875 British
possessions contributed $60,000,000 sgainst $26,000,000 for
the United States, sothat gold is now & British product. The
present gold product is insufficient to meet the demands of
the world for that metal in use in the arts, and to keep good
the loss and wear of coin. On the other hand, in marked
contrast to the above, the annusl supplirsof silver, essen-
tislly an American product, have always been steady and are
now but little above the average. In 1805 the average of
coin per capita, throughout the world, was §2 83; in 1862 it
was $4.75. Between these periods both the production and
the per capita rate of coin have doubled; and this swelling
of the measure of value lies in the increase of gold and not
of silver. The production of the latter metal at the begin-
niog of the century was £35,000,000; in 1875 it had reached
but $72,000,000.

Senator Jones points out that it is the stock of precious
metals in the possession of the world that measures prices;
and as nearly one half of this stock is silver, to demonetize
the latter would be to reduce all prices one half, and con-
vulse every country in the world except those which may
refuse to take part in such demonetization, Further more,
heinsists that we never can resume specie payments by gold
alone, By continuing to exclude silver from equal particlpa-
tion with gold in the United States currency, and attempting
to resume specie payments, we occasion s demand, say of
850,000,000, to pay off the greenbucks and furnish bank re-
serves and $50,000,000 of sllver in lieu of fractional notes.
The quantity of precious metal needed to maintain prices at
their present level in the occidental world is §4,000,000,000;
and of this, if the United States suoceeds in resuming specie
payments, it must hold $350,000,000in gold, It is impossible
for the country to obtain this by 1870, with the present pro-
duction of gold only at $97,500,000; more than half of this
yourly yield is needed in the arts, and 1§ per cent of
the occidental stock of gold, §£2 600,000,000, is needed for
the maintenance of mozey, to pay for the abrasion and loss,
Deduct these sums, and there is & surplus of £10,000,000 a
year, whence to obtain our $350,000,000, so that st least
thirty-five years will be peeded to amass the amount. But
the increase of populstion will make an increased demand
for gold exchanges and use in the arts, equal to at least
£0,000,000 annuslly ; and the annual gold product is,besides,
diminishing, When theso elements of the circulation are all
woderately provided for, there will remain perhaps $500,000
& yoar surplus, and we shall be 700 years getting onr
$850,000,000.

With these difficulties, the Senator contrasts the ease with
which specie payments could be resumed on the basis of the
donble standard of gold and silver. The total coin in the
world is §5,700,000,000,and the annusal supply of both metals

to draw upon is $170,000,000. Instead of having to dryw
upon the occident alone, we should draw upon the whgl,
world, Three hundred and fifty millions in gold forms one
seventh of the entire stock of that metal; the mme sum [q
both metals is less than one sixtesnth. If s deft of ope
seventh would ocoasion a fall In prices of 15 per cent,a drafy
of lean than one sixtesnth would ocoasion & decline of Jagy
than 0 per cont; and while 15 per cent during two and  half
years—equal to 6 per cent per snnum-—would sweep away alj
and more than all the profits of Industry, which on the whols
do not net more than 3 or 4 per cent, § per cent in two and 4
half years—eoqual to 2§ per cent per aonum—would enably
us to get back o a sound measurs of values without the losg
of more than s very smull portion of our industrial profits,
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LA GRANDE CHARTREUSE,

Although modern society has generally concluded that the
usefulness of the monnstic life hns long since pssed sway,
there are many precious legacies in art and literature, which,
born and nurtured in the cloisters of the middle sges, have
descended to these times. When the outer world was given
over to rapine, and the favorite amusement of men of wealth
and high birth was highway robbery, it was surely a good
thing that men desirous of cultivating the arts and sclences,
and of keoping nlight the sacred fisme of literature, should
find retrests which the wildest marauder respected, and
which, moreover, were centers whence many streams of
charity and benevolence took their course,

The anclent order of Carthusinn monks was celebrated

through many centuries, St. Bruno and six of his disciples re.
paired, about the year 1080, to the beautiful country watered
by the Rhine and the Isére, in the southeast of France, and
there founded the monastery called La Grande Chartreuss
which is to this day the headquarters of the order. Another
important organization occupied the site of the Charterhouse
schools and asylum in London, the name of which is obvious.
ly derived from the monastery. The worthy ecclesiastics are
now, however, appearing by their attorneys in our courts to
defend their right to a trademark affixed to the bottlesof a
cordinl of great delicacy called ‘‘ chartreuse,” for the manu-
facture of which the monks are justly celebrated. Some i
base imitstors in this city, it appears, have adopted the
trademark, and, by foisting & home.made article on the mar- f
Jket, have brought discredit upon the old Carthusians, But }
Judge Shipman, after hearing argument in the case, at once
directed an injunction to issue, and the bogus traffic willnow
be stopped.
It seems singular that so ancient and veoerable a body
should appear in the forefront of our modern civilization,
claiming its rights like any manufacturer or inventor of our
day. Much of the art, learning, and literature, so carefully
nursed by the monks of bygone days, has passed away, and
their science has long since gene, no one knows whither.
Their houses and lands are, even in Italy itself, given over
to secular purposes, their numbers are reduced, and there is
little left of many of their orders but the names; but there
still remains in all its force, protected by the wmgis of the
United States Patent Office, their capability of producing
potent liquids of exquisite flavor.

WORRY ANRD ITS PHYSICAL EFFECTS,
To so every-day and common a state of mind as worry,
ranging, as it may, from & passing ““ fit of the blues " up to
the most poignant mental snxiety regarding life itself, little
importance is popularly attached; and especially among so
exceptionally nervous and rapid people as the Americans, the
fact of a person succumbing under mental strain is of too
ordinary occurrence to give rise to extended comment. To
the list of the insane immured in asylums and brought
thither through heredity or by their own excesses, thousands
are added, suffering with broken minds induced by anxiety;
but the great majority of people thus affected continue in
their places in society, by no means lunatics, nor maniscs,
nor idiots, but nevertheless of brain unsound in parts, The
world sometimes dubs them ‘' eccentric;” and, if they be
distinguished, their odd habits, absence of mind, and like
traits furnish rich material for the biographer; in other
cases the eccentricities become crimes, and indiscriminating
justice may declare the life forfeited because of the work-
ings of hidden faculties, uncontrollable, becanse disorgan-
ized.
Worry, then, is dangerous, more so than the alcohol which
Kkills the drunkard, for the latter involves a taste and a habit
which may be put aside; the former is the creature of ne.
cessity, and creeps insidiously into every man's life. Its
physiological effects, therefore, should be clearly and ade-
quately realized. And the knowledge of the ills may, in
some instance, prevent the existence of the cause,
During the early stages of dementis induced by mental
anxiety, Dr, Richardson tells us in his ** Diseases of Modern
Life,” there is nothing more than an incroased tension of the
minute vessels which supply the brain. In lster stages, the
substance of the nervous tissue itself undergoes s wodifica-
tion by which its activity is permanently loss. These are
the physiological consequences, most briefly summed up. The
first symptom is & want of full bodily vigor; then follows
craving for more work, disturbed sleep, ncute sensitiveness
to external impressions, and, finally, strange figures aod
sounds are seen and heard. This condition may continue for
years, and the sufferer in time may begin to mccept sbuor-
mal creations as natural. Dr. Richardson cites » case of &
merchant, who for weeks retained in his vision the, spectrs
of three lights, oval in shape, of the size of an egg, snd 80
clearly defined to the observer that he would watch th
half consclously as they floated before him on the

celling, or in space. In this stage of the disease leathe
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foundation of all hypotheses of ghost-seeing, of scstatic vis.
ions, and even of poetio frenzy, A curlous instance direot.
ly fo point, which oame to our notice very recontly, is that of
a woll known writer on the press, who, for some time past,
has devoted attention to the subject of morbid mental condi.
tlons, This gentloman, in a lewter to a dally journal, states
himself to be the victim of the horrible spoctacle of two
men hanging from a gallows, a sight which he oncs boheld
while noting as & clty reporter, The suspended COrpyos nro
aloarly brought before him by the sound of rain (the execu-
tion ooourred during s rainstorm), and also by the sound of
Inughter, since, through some uncontrollable fmpulse during
the banging, he was induced to utter an untimely peal of
merriment. That the writer's brain s injured, possibly by
the excessive mental strain peculiar to his profession, seems
probable; and the lesion is manifested, ns alrendy described,
by the constant recurrence of the apparition,

It is & well known fact that we have two natures, one
purely organie and emotional, the other subject to the reason-
Ing powers, The organio nervous chisin exists in the body asa
link between emotional mental acts and vasculsr supply,
An impression from without, made through the organs of the
senses upon the ewotional centers, is reflected directly from
them to the vasculur expanse. The part flushes or blanches,
and the heart hesitates, palpitates, rebounds, or intermits;
8o that these centers, excited by anxiety, or grief, or joy, or
gorrow, influence the waves of blood passing through the
system, and the brain promptly feels the imperfect regu
Iation of the supply. Under varying tensions of the vessels,
there are flashes, chills, coldness of the extremities, and
other oppressive symptoms, while in addition appear the dis.
tressiog ringing or hammering sounds in the head. These
sounds are arterinl murmurs, vibrations of the blood which
prosses with each impulse of the heart on the bony surround-
ings of the relaxed carotid canal, situated at the base of the
gkull. The canal is In direct conneoction, by solid conduct-
ing substance, with the organs of hearing, and thus the faint.
est vibration is detected. The sound produced when it is
sudden and unexpected, as in moments of fear, is occaslonally
mistaken for a sound procesding from without with no obvi-
ous canse.

Thus the sufferer is likely to see visions and hear strange

noises, impalpable 8o to speak, but as purely physical as the
most common things in life, Tn soms instances they are ac-
tual perceptions of real facts or objects, caught by an ex-
tremely susceptible and delicate nervous surface. In others
they are an intensified recognition of movements within
the body ; but in the vast majority of instances they are ac-
tual impressions made at some time on the organism and
now recalled and rendered more definite by constant recur
rence.
At this point, if the mental powers be allowed rest and
the fountains of care be closed, recovery may take place; but
if the over strain continue, the disease assumes still graver
form. There is & maddening desire for work, more work,
coupled with the sad sensation that the physical powers are
failing; and then there are lapses of memory. The man of
business forgets important details, he is irritable, distrusts
everybody and himself most, makes mistakes, and yet per-
sists in accumulating more work on himself. The poet and
novelist become over sentimental and morbid; the man
troubled with remorse for guilt confesses his crime, or com-
wits suicide. The downward course is rapid;in one case
epilepsy occurs, in another paralysis, a third developes
some hereditary malady like cancer, a fourth dies from ner-
vous failure and local disease of some vital organ. The ma-
jority, escaping these special ends, become prematurely old,
and sink helplessly into death. Tbe brain bscomes disor-
ganized, the balance is broken, and anarchy succeeds to
what once was order.

“ In every brain, in fsct, there is set up primitively a
kingly force, to which all other forces bend. The king may
be good or bad, he mey be an hereditary king or a usurper,
but he holds the balance; kill the king, and, in ninety nine
cases out of hundred, the kingdom is made chaos and dark
night.”

THE APPARENT SIZE OF THE MOON AT THE HORIZON.

A correspondent forwards us anarticle containing the views
of Dr. Montucel, of Paris, on the above-named subject. As
the learned doctor has expressed & wish that it be published in
some widely circulsted scientific journal in this country, we
accede to his request, making, however, some comments on
his theory.

“ Everybody must have noticed the enormous size of the
full moon when it rises at dusk, just when the sun has set.
That it is owing to an illusion is notorious, first, because our
satellite cannot undergo any real change in size during its
short progress from the horizon to its culminating point,
and secondly, because, whether observed at the former or
the Iatter, the micrometric measurement of the visual angle
under which it is seen is always the same. This carious cir-
cumstance has always been a puzzle to scientific men. La
Place says that, since the celestial hemisphere above our
Lieads appears 1o us depressed, the rays coming from the ho-
rizon must sesm to us longer than those from the zenith.
Other physicists, finding this explanation unsatisfactory, as-
sort that our judgment is led astray at the horizon by the
tresy and houses bordering on it, and which, having a size
known to us by habit, induce us to compare the moon to
thess objects, and so to think it larger than it is at the cul-
minsnt point, where it is quite alone, without any type of
compnrison in the vieinity, To prove this explanstion of
theirs, they prick a hole through s card, and look through it
at the moon on the horizop, thus covering all the terrestrial
ohjects that might load us astray ; sndin this way the moon’s
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disk is Indeed reduced to s much smaller gize, In an article
published in the Memorial Diplomatique, Dr,Montucs| express-
o0 his astonishment at finding that atmospheric refraction,
the only reasonable cause of the phenomenon in his opinion,
18 not only overlooked in this question, but actunlly rejected
by all sehool book writers on natursl philosophy, as well as
by graver men. The demonstration by the pricked card he
shows to bo worthless: ‘ for,’ says he, ‘ go about in the even-
lng and look at the gas lamps through the eard, and you
will find them suddenly dwindle down to pins' heads, be.
oause you reduced the radiation of light by narrowing the
flold of vislon. Inthe same way, if you look at the moon,
It becomes less, just like the gas flame; but do not imagine
that it Is thereby reduced to its culminating size, No, you
cannot have two sets of weights and messures; if you loolk at
the moon through the hole when she is at the horizon, you
must do exactly the same when she is at the zenith; and
then you will see her smaller than you ever saw her.’ The
osrd belog thus set aside for ever, Dr. Montucel proceeds
to examine whether the illusion can be brought about by &
type of comparison, and he enumerates several reasons why
It cannot, among which is this: When the moon rises close
to n large mass of houses or a mountain standing out in
high relief above the real horizon, she loses her exaggerated
dismeter very quickly as she goes higher up; so that, by
the time she has reached the top of the prominent object,
she has diminished considerably. But that object is still
there, it has not changed: then how comes it that, the type
of comparison being the same, the object compared has di-
minished? Illusion from that source cannot therefore be
pleaded here. Dr. Montucci next takes up refraction as
the sole explanation possible. The misty stmosphere pre-
sents itself to the eye of the observer as a concave lens;
the moou {8 ontside, and forms with the atmosphere a diver-
gent lens, which enlarges objects on & dark ground. Hence
the moon, as well as all terrestrial objects, are increased in
size on being projected by refraction through the atmos-
phere, This view of the case, the author confirms by vari-
ous experiments with concave lenses.”

We must confess that the statements, ressonings, and con-
clusions of the writer excite our surprise, as the fact is that
this curious illusion has never bsen a puzzle to such scientific
men a4 have taken the trouble to consider it carefully. They
all agree with La Place that the celestial hemisphere ap-
pears depressed above us, and that objects near the horizon
look much further cff than those near the zenith; our judg
ment is not led astray at the horizon by the treesand houses
bordering on it, but, on the contrary, these objects give us
gsomse faint iden of the great distance of the moon, for in this
case alone it becomes perceptible that the moon is so much
farther off than the largest distant objects, and the compar-
json allows some kind of appreciation of the moon’s sizs;
while when the moon is at the zenith, there is s total lack of
objects of known size with which to compare her, and we
are thusled astray by the impression of & smaller distance,
and so underestimate her size. The fact is that experience
trains us in our judgment of distancesin a horizontal direc-
tion; but when welook npward, for lack of intervening ob-
jects for purposes of comparison, we always underrate the
real distances. A six foot man, at 700 feet distance, when
on the ground looks to be of natural size, notwithstanding
that we see his whole figure under the small angle of less
than a third of a degree; bat let the man be raised to the
top of a tower 200 feet in hight, and let us go a little
nearer, so as to see him at the same distance (700 feet) as be-
fore, and therefore under the same visual angle, or let us
even increase the angle, and the man will look very small in-
deed. Almost every one has experienced the surprise with
which we observe that the real size of any object, with
which we have become familiar by seeing it always in an
elevated position, is so much larger when placed on the
ground than it appeared to us while elevated.

Pricking aholein a card, and looking through it at the
moon’s disk near the horizon, isa very imperfect and clumsy
way of effecting an otherwise good and conclusive experi-
ment. A hole of exactly s quarter of an inch in diame-
ter should be punched in a card, and this card placed at the
end of & tube, of cardboard or other material, 28 inches long;
then the hole will appear, tothe eye placed at the other end
of the tube, under an angle of half a degree, which is the
angle under which the moon always appears to us, whether
she be at the horizon or at the zenith, and when sheis at her
mean distance from the earth, If we look through the tube
at the moon, when she is near the horizon and appears large,
and also when she is near the zenith and appears small, we
shall see that she is in both cases of exactly the same size,
covering the hole nearly perfectly.

The only effect which atmospheric refraction can have is
to lift objects, situated outside of our atmosphere, higher
above the horizon than they really are, and this action in-
creases as the objects come nearer to the horizon. At the
horizon itself, it amounts to only about half a degres, the
angle under which we usually see the sun and moon ; so that
when the sun or moon appears to touch the horizon with its
lower edge, it is in fact below the same, and without the at-
mospheric refraction would show just a trace of the upper
edge. As this refraction is greater at the horizon tself than
haif a degree above the sawe, the lower edge of the sun or
moon is apparently lifted up higher than the upper edge.
This has the effect of causing the luminary to appear with a
diminished vertical diameter; so that it appears flattened, an
appearance which has no doubt been observed by many of
our readers; and this takes place to an exsggerated extent
when the stmosphere was laden with vapors,

The explanation given by Dr. Montueel is by no means

new, and is found in many elementary text books of astron-
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omy. It appears in & little treatise for school use, published
40 yenrs ngo by Arago, aud it has been frequently copled by
other authors, as apparently the easiest mode of explaining
t & phenomenon; it cannot, however, stand the test of soru-
t y, as the upper surface of our atmosphere, being parallel
10 the surface of the ocean, cannot be more eurved than the
ocenn, but 1s actually less curved having s somewhat longer
radiug, As, however, the surfuce of the ocean can be con-
sidered lovel for all practical purposes, the upper surface of
our atmosphere may more ressonably be treated ss s flat sur-
face, owing to its larger circomference ; but it can in no way
be considered toact as n lens. This old theory has been so
long since exploded that it is surprising to see it brought
forward at the present day.

PROGRESS OF THE CENTENNIAL.

Imagine over & hundred carloads of every conceivabie pro-
duct of art and industry arriviog daily, snd an iwimense
army of workmen working as if for dear life, early and late,
and some idea of the present condition of affairs at the Cen-
tennial will be reslized. That the American exhibition will
be far from complete at the opening day is certsin; but for-
tunately the same is not the caze with the foreign contribu-
tiong, and hence a reasonably good displsy way be looked for
on the 10th of May.

Three new bridges are being built over the tracks of the
Pennsylvania Railroad in order to complete the approaches
to the Centennial grounds. One is constructed on the rigid
sugpension principle, another on the stiffened trisogular
truss system, and the third is an iron truss stracture, The
Isst is one of the largest street bridges in the country, and
will cost $300,000.

A new building has been erected near the west end of the
main building for a general reception room for all visitors.
It contains parlors, baggage rooms, toilet apariments, writ-
ing conveniences, and telegraph and mail stations, and is the
headquarters of the corps of Centennial guides.

The interior decoration of Horticultural Hall is now near-
ly completed, and the main hall presents & magnificent dis-
play of tropical plants. All of the garden beds have been
laid out, and a large quantity of flowers are in full bloom.

The Japanese building is complete, and exquisitely fur-
nished in a style corresponding with the better residences in
Japan. The walls are elegantly papered, and the wirdows
are furnished with a peculiar style of paper in lien of glass.

The Chilian exhibit has arrived by steamer at Aspinwall,
and will shortly reach Philadelphia. It includes s megnifi-
cent collection of precious ores, and native wines, besides a
large quantity of machinery. Some of the small South
American republics, not distinct exhibitors, occupy part of
the Chilian space. Among these, Guayaquil has sent zam-
ples of a straw hat made from the delicate young palm leaf.
It takes several months to make cne hat, as it can only be
worked upon by night in order to escape the action of the
sun and heat, No seam or joint is visible, ard each hat is
valued at several hundred dollars.

The Granger's encampment at Elm Station, on the Penn-
sylvania Railroad, is now so nearly completed that the build-
ings will be ready by the opening day of the Centennial.
The terms are only §$1 per day for room rent and 50 cents per
meal. A branch railroad line will run to the Centennial
grounds, and a nominal fare will be charged. The Grangers
have the preference in securing quarters, but the general
public is accommodated on the above terms. Working men
will probably find these accommodations very convenient.

The great 100-tun Krupp cannon has safely arrived. The
principal display of war material will be found in the United
States section. A very interestiog feature in that portion
of the exhibition is a small working model of & Hitchcook
forge, which will be so mrranged that at stated periods
miniature guns will be actually constructed, buils up from
iron sections. The Gatling gun will be shown in all i
modifications, and there will be a complete set of small-arm-
making machinery in practical operation.

The carrisge building is about finished. It is of wood
sheathed with corrugated iron, and of very ornsmental de-
sign. The exhibits consist entirely of pleasure carrisges, as
all carts, farm wagons, omnibuses, ete., will be displayed
in the Agricultural Bullding. Palace and street cars will,
however, be exhibited, together with all improved carrisge
sppliances,

The Art Gallery is rapidly progressing, and in parts of it
the hanging committee have already begun arrsoging the
pictures. The judges' pavilion and the Msssachusetts
building are finished, and present a beautiful appearance.
The Pennsylvania building, begun very recently, will not
be completed for several days.

The London Artisans' Institution and several French
working men's associations are makiog preparations to send
delegations of workmen to the Centennial. We have as yet
heard of no similar action on the part of trade sssocintions
and large manufacturing concerns in this country. We
have already pointed out atsome length the sdvantages to ve
gained by affording every possible facility for workwmen to
visit tte exhibition, and certainly no other such opportunity
for observation and study will be afforded our mechanles
duriog the present goneration, This country will never be
able to compets with Europe in the matter of artistic work-
manship until our workmen have the same sdvantages, in
the shape of galleries and collections of industrial art, that
are possessed by their European brethren, In respect to srt
productions, the Centennial will be especially rich ; and with
proper opportunity for study, American operatives can gain a
fund of information and ideas which will be not only valu-

able to them, bat directly beneficial to all our Industries.




- IMPROVED AUTOMATIC TANK FILLER,

* Mr. Augusus Haerle, of Cluolunatl, Oblo, has recently
&ll‘ 7, 1876) patented an improved device for filling
water, beer, oll, and other tanks. It consists of cookn in the
filllng plpes, avd a cock in a rellef or signal pipe, attached to
the filling pipe and connected with a float in the tank in such
manner that the float closes the cocks of the flling pipe and
opens the one in the relief pips when the tank Is full; and
when the water falls a litsle, the flost opens the filliog pipe
and closes the other, und thus automatioally maintains the
required quantity in the tank.
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Fig. 1 is s sectional elevation, taken on the line, z z,
of Fig. 2; and Fig. 2 is a top view. A is the taok, for
watar, beer, or other liguid. B is the filling tube; C, the
cocks in the same for shutting off the sapply when the tank
is full. D is the relief or signal pipe for the escape of the
liquid when cocks, C, are closed, to relieve the feed pipe of
the pressure, and to show, by the liquid running through iz,
that the tavk is full. E is the cock in the relief pipe, and
H is the float. The cocks are connected to the float by an
arm, G, snd rod, F, which are so adjusted that cock, E,
opens s little before cocks, C, close, 0 as not to shut off the
escape of the liquid, and csuse pressure to r.se in the filling
pipe, and in the reverse opsration, the cocks, C, open a litile
before cock, E, closes, for the same purpose. Besides re-
lleving the pipe, B, from undue pressurs, the escape pipe,
D, shows, as above explsined, when the tank is full,

African Hippopotamus Hunters,
The Iste Dr. Livingstone, in his “ Last Journals,” gives
the following interesting account :
“ At tbe Lonngwa of Zambo we came to a party of herad-
itary hippopotemus hunters, cslled makombwé or akombiod.
They follow no other occupation, but when their game is
getting scanty st one spot they remove to some other part
of the Loangwa, Zsmbesi, or Bhiré, snd build temporary
huts on an island, where their women cultivate patches:
the flesh of the animals they kill Is engerly exchanged by
the more settled people for grain. They are not stingy, and
are everywhers welcome guests, I never heard of any fraud
in dealiog, or that they had been guilty of an outrage on the
poorest; their chief characteristic is their coursge. Their
hunting is the bravest thing I ever saw. Each canoe is
manned by two men; they are long light craft, scarcely half
an inch in thickoess, about eighteen inches beam, and from
eighteen to twenty feet long. They are formed for speed,
and shaped somewhas like our racing boats, Esch man uses
& broad short paddle, ard as they guide the canos slowly
down the siream 1 a sleeping hippopotamus not a eingle
ripple is raised on the emooth water; they look as if holding
thelr breath, and commugicate by signs only. As they come
near the prey, the harpooner in the bow lays down his pad-
dle and rises slowly up, and there he stands erect, motion-
less, and eager, with the long-Landled weapon poised at
arm's length above bis head, till, coming close to the beast,
he plunges it with sl his might in towards the heart. Dur-
ing this exciting fest he has to kesp Lis balance exactly.
His neighbor in the stern at ones backs his paddle, the bar-
pooner sits down, seiz-s his paddle, and backs 100 to escape;
the aniwal, surprised and wounded, seldom returns the at-
tack at this mage of the hunt, The next stage, however,
In full of davger,
““The barbed blade of the harpoon is secured by a long
snd very sirong rope wound round the bandle: it Is intend-
ed to come out of it gocket, and, while the iron head is firm.-
ly fixed 1o the animal's body, the rops unwinds, and the
lisndle floats on tho surface. The huoter next goes to the
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over the beast: when he feels the line suddenly slacken, he
in propared to deliver another harpoon at the instant when hip.
po's enormous jaws appear with & terrible grunt sbove the
water. The backing by the paddles jn ngain repented, but
hippo oiten assaults the canoe, crunches it with his great
Jawn as easily as s pig would & bunch of asparagus, or shiv-
ers it with a kick by his hind foot. Daprived of their canoe,
the gallant comrades instantly dive and awim to the shore
under the water: they say that the infurinted boast looks
for them on the surface, and, being below, they escape his
wight, When esught by many harpoons, the crawa of sever-
Al oanoes selge the handles and drag him hither and thither,
tll, wenkened by loas of blood, he succumbs.

“This hunting requiras the groatest skill, courage, and
nerye that oan be conceived—double armed and threefold
brass, or whatever the XKaeld says. The makombié are cer-
tainly & magnificont race of men, hardy and active in thelr
babits, and well fod, an the result of their brave oxploits;
every muscle is well developed, and, though not so tall as
some tribes, thelr figures are compact and finely propor-
tloned ; belng & fawmlily oconpation, It hns no doubt helped in
the production of fine physieal development. Though all
the people among whom they sojourn would like the profits
they secure by the flash and curved tusks, aud no game is
preserved, I have met with no competitors to them except
the wayeiye of Lake Ngami and adjacent rivers.

I have seen our dragoon officers performing fencing and
mannging their horses ro dexterously that every muscle
geomed trained to ity fullest power and efficiency, and per-
baps bad they been brought up as makombiré they might
have equaled their daring and consummate skill; but we
have no sport, sxoept, perhaps, Indinn tiger shooting, requir-
ing the courage and coolness this enterprise demands. The
danger may be appreciated if one remembers that no sooner
is blood shed In the water than all the crocodiles below
are immedistely, drawn up stream by the scen:, and are
ready to act the part of thieves in & London crowd, or
worse,"”

The Solar Protuberances,
For some time past the protuberances on the sun's surface
have appeared less namerous, Father Secchi states that the
minimum is, however, not yet attained, and this is shown
by the sudden changes in the phenomeznon. On one day
scarcely more than three protuberances can be foand, while
on the following dsy they may be counted by dozevs, evi-
dencing the fact that the solar activity in course of diminu-
tion,suddenly,from some unknown cause,renews itself. Father
Secchi also notes the rectilinear form of the hydrogen erup-
tions,which, with & thickness of several seconds,rise without
deviation to a distance of two or three minutes (equal to 60
terrestrial diameters) from the sun’s edge. The solar sfmos-
phere is now go calm that the expansion, which takes place
at the extremity of the incandescent columns, appesrs per-
fectly symmetrical on the two sides of every jet.

A SIMPLE FLOWER VABE.
Everybody 18, perhaps, aware that a very tasteful banging
basket for growing plants can be made from & wire ox muz-
zle lined with sod or moss. A variety of wire baskets of
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elegant patterns, for the same purpose, are also sold in hard
ware stores; but these, however, Inck the charm which al-
ways attaches to an article which Is the product of one’s own
handiwork. About the simplest and most ingenious plan for
makiog flower buskets and pots which has come under our
notics is that recently patented by Alfred D. Lere, of Scio,
Ohlo. A web or plat of sod is first cut of sufficient size to
form the vessel when folded in proper shape. A mold of the
desired form belog previously made of wood, the sod ig
wrapped about It; and then turas of cord or wire, preferable
the Iatter, are wound spirally about the exterior so as to con-
fine the sod. The ends of the wire are then tightly secured,
the mold removed, and the empty space left by the latta,

4, 'l -l' {,

handie and hauls on the rops t11l he knows that he ia right

| are adjustable for the same purpose.

nexed engravirg, Aoy derired shape ean be made, and the
eots themselves may be ornemented with vines and flowers
panted on thelr outer sides. In propsgating and teaps.
planting, the pot may be set directly in the bed, when the
roots of the plant will find their way through the torf, The
Iatter also holds water and aids In nourishing the plants
enclosed

-
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IMPROVED MACHINE FOR STRAIGHTENING METAL BARS
Ino the anpexed eograving s represented a new maching
for stralghtening metal bars, which Involves a novel Arrange.
ment of rollers, which, It is elaimed, enables the work to be
done with less power and less strain on the machinery than
when done simultaneously In both directions by alternate

i

horizontal and vertical rollers. Fig. 1 is a Jongitudioal
section, Fig. 2 a plan, Fig. 3 a transverse section, and Fig .
4 an end elevation. A represents the series of borizontal
rollers for bending or straightening the bars, B, vertically.
C represents the series of vertical rollers for bending or
straightening the bars horizontally, and D represents the
drawing rollers for forcing the bars between the straightening
rollers. The upper horizontal rollers are adjusted, and have
adjosting boxes and sadjusting screws for setting them for
bars of different sizes, and the vertical rollers of both sides
In this example, the
rollera are grooved suitably for bending railroad rails, for
which the machine is more especinlly designed ; but it is also
applicable for bars of any form, the grooves being shaped
accordingly.

Patented through the Scientific American Patent Agency,
Febrnary 22 1876, by Messrs. Aquila Howells, John K.
Howells, and William Garret, of Cleveland, Ohio,

Dye Leaves,

We donot remember ever having seen mention in the pub
lic prints of the leaves from which a dye is extracted. This
quality in certain plants is an interesting one for the bota-
nists who occasionally sojourn with us for awhile, hunting
up orchids and other tpecimens of the vegetation of this
locality. A study and analysis of the merits of these may
be of vast worth to him who is first in the examination of
the subject, and the leader in making their value known to
the commercial world. .

Of the leaves that are made use of by our country peopleis
one of & class commonly called the china. From it a red
tint is extracted, with which the straw hats,from the vicinity
of Penonome,are dyed. To all appearances it is s fixed dye,
which exposure to rain and sun does not materially slter,
Wae are not acquainted with the secret of the mixture, that
is, if there be any mordant employed to give it its fixity. If
it be s fixed dye, not needing & mordant to give it & perms.
pency and inalterability, it may prove to be of great valuein
commerce and the arts; for of all the vegetable dyes thus far
known and tested, there is but the single exception of
indigo which possesses the quality of durability without
the necessity of & base or mordant to make Jt a lasting dye
that does not fade away easily. Should this china tura out
to be permanent and not readily detsriorate by the action
of temperature and moisture, it may become & valuable ac-
quisition in the manufscture of textile fabrics, and render
the making up of cotton cloths something cheaper than what
it is at present.

This cbioa is & wild plant that is found in abundance i
many of the mountainous districts of the Isthmus. 1t
vine (bejuco) that sttaches itsell to tall trees, and the lesves
aroshed in the dry season. Thore is no trouble iu collecting
them,as the time of the year is propitious for such work. It
is only loft to be seen whether they be & fixed dye;and it
that fact bo established by a competent '
be made to take a place as one of the sxportable products of
the country.— Panama Star and Herald. ""

L iss

I s said that oggs may be preserved for six months by

filled with loam, in which the plants are imbedded, The ap-
pearance of the finished pot is excellently shown in the an-

dipping them in linseed ofl, and so placing them in » layer of
sand that they do not touch, T

s .
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ln Il!’ﬂ:':: KEG AND BARREL MACHINERY,

Tu our Iny o, wo publinhed five engravings of the fm.

barrel.making muchinery Inuod:ud b; Mun.,mn_
& B. Holmes, of 50 Chicago streot, Buffalo, N Y. Wa now
resume the subject, continulng it to Ity clows, and illastrs.
lhg‘ f:ﬂ: :‘lll‘.:u&lno:.l ‘whloh complete the saries,

g b atave equalizer, with reel feod and

This is adapted to sawing off staves to unliform l‘:?g'\;,l.:;
re uired, and will equalize staves of different lengthu for
making casks of all slzes, from the smallest kog to barrels
It shas s contlouous reel feed and conveyer; also (wo clr.
cul ar saws upon the same mandrel, which can be ad.
fusted and placed at different distances from each other.
The stave I placed upon the feeder and is presented to the
saws, which cut off both ends. The reel then earries it to
and drops it upon, the conveyer, which de. 3
livers it wherever desired.

In Fig. 7 Is shown & machine for dress.

{ng and joluting headings of all lengths and
sizes for oasks, from small kegs to hogs:
heads. Oue or both sides of the material
can be finished as desired. The machine
is constructed with a heavy iron frame,
upon which Is mounted a large iron wheel,
On the whoeel are placed cutters for dress
ing and jointing the hLeading. The inner
set of cutters Is for dressing the heading,
and the outer for jointing. There isalsoa
sliding clamp located upon the frame, in
which the plece of beading is placed and
clamped, and passed up to the cutters, which
dress it and take it outof wind. The plece
of heading is then taken from the clamp
and placed upon the jointing rest, and
brought in contact with the cutters, which
give & smooth and perfect surface toits
edge.
Fig. 8 is a machine for jointing staves for
kegs and small casks. This is so construc-
ted that the operator can instantly change
the curve or bilge of the stave, through a
foot lever, by which the operator raises or
lowers the clamp or rest upon which the
stave is placed. Theclawp is fastened byan
eccentric at any point desired. The stave is
placed upon the holder, and is passad up to
and against a concave disk, in which are cutters which make
s perfect joint upon the edge of the stave. The machine is
made with or without the casing, which, in connection with
the revolviog disk, forms a fan, to remove the shavings and
dust 1o the fusl room or where desired.

In Fig 0is represented a machine for bending and ren-
dering flexible wooden hoops. By the operation of this device
all the stubborn and unyielding portions of the hoop are
rendered fluxible. The hoop is put into this grestly im-
proved condition without breaksge, thus saving a large
amount of valuable stock; and the work of the cooper
is greatly expedited. The machine Is made with an iron
frame in which are placed three iron turned or finished pul-
leys. A strong belt is so placed upon the pulleys as to drive
them all when one is put in motion. The hoop is entered
between the belt and the middle pulley, which is carried
around the pualley and held close to it by the belt, which
prevents its breaking. Hoops are passed through this ma-
chine very rapidly.

Lack of spuce precludes our presenting more than the brief
description here given of these valusble machines. Wenre in-
formed thatthe inanufacturers are the only parties in the Uni.
ted States,or in the world, who make and furnish full and com-
plete apparatus for making all kinds of barrels and kegs, A
fine representation of all varieties of their machinery will
be found in section 87, columns 50. 51, 52, of the machine-
ry department of the Centennial Exposition.

Fig.7.~BARREL HEAD DRESSING AND JOINTING MACHINE.

For further particulars, address the inventors and manu-
facturers as above,

Nicxey deposits, from which ore containing 30 per cent of
pure eickel has been obtained, have recently been discovered
&t Ouallou, New Caledonis.
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SCIENTIFIC AND PRACTICAL INFORMATION,

HOW WE TAKE COLD,

It Is one of the facls best known 1o Belence that, when a
part of the outer surfsce of the body hias been exposed long
to cold, the greatest risk Iy run in trylng suddenly to reln
duce warmth, To becoma thoroughly chilled and then o pass
Into & very warm stmosphere, such as s found near a fire,
results In & dangerous resction which,a few hours later, may
cause pusumonia or bronohitls,or both diseases, The capilinries
of the luogn become engorged, and the circulstion becomes
static, 5o that there mast be » reaction of heat lnflarumation
belore recovery esn occur. Common colds, says & contem
porary, are taken in the same way: the exposed mucous

surfaces of the nose and throat are subjected to & chill,

Flg. 6-BARREL STAVE EQUALIZER AND CONVEYER.

then they are subjected to heat; then there follows conges-
tion, reaction of heat, pouring out of fluid matter, and the
other local phenomena of catarrh.
LOISEAU'S PATENT FUEL.
We have already chronicled the excellent success which
Mr. E. F. Loiseau hss encountered in introducing his pat-
ented process for the manufacture of fuel from the hitherto

Fig. 8.~KEG STAVE JOINTING MACHINE.

wasted conl slack. Preparations are now in progress fo
makiog the the fuel on an extended scsle, and sup.
plying it fur public use, A fuctory located at Port Rich-
mond, Pa., has a sot of Mr, Loisesn’s machines oapable
of making 160 tuns per day, and admitting of the sale
of the material at one dollar per tun less than the price
of stove conl. Contracts have been entered into for immense
quantities of conl slack, so that before very long we may ex.
pect to see the enormous hesaps of that refuse, which now
simply encumber the ground in the vicinity of the breskers
in the conl distriots, disappear. For several months past
the Philadelphia and Reading Railroad Company has been
experimenting upon the fuel, and it is found to yleld more
heat and produce more steam than similar quantities of large

conl.

We published some time ago complete illustrations, with
descriptions,of Mr. Lolseau's very ingenious machinery. The
besuty of the process is its continuity : 95 per cent anthracite
slack, 6 per cont clay, and soms adhesive material enter one

end of the series lof apparatus, and the compound never

_

stops moviog untl it emerges at the other end in the shape
of neatly wolded hard lawps, covered with & waterproof
varnish, and ready for lostant use,

A SUBMANINE RATLWAY,

One of the most remarkable and at the same time lmpras-
teable plang, which have bern suggested for rapid and
sgreeable trannlt ncross the Eoglish Channe), Las recently
been exhibited st the Palals de V'lndustiie In Parls, by it
inventor,Dr, La Combe. Hecalls bis project ** the submarine
boat,” but the boat is really s portion of & buge carrisge
which is to run upon s rallrosd laid on the ses botiom, There
{8 no tunoel, nor anythiog thereunto resembliog. The road
bed iy of biton, whick is to be lald by divers, snd on this

are fastensd three galvanized iron ralle. The outer ones
are for the wheels of the earriage, and the
inner one is raised 50 a3 10 be embrse d by
rollers, centrally sttsched (o the Iatter in
order to prevent rolling acd dersilment,

The boat, st all points watertight, Iy se-
cured to the Lheavy carriage, and the whale
is driven by s screw sctuated by com.
pressed alr trapsporied io sultable reser-
voirs. The latter slso supply fresh atmo
sphere for respiration within the boat, and
a machioe is provided for removing any ex.
cess, as well as the vitiated sir. The inte.
rior is illuminated by the electric light, the
current beiog led to the vestel by a wire
from Dover; said wire also serves for tele-
graphlic purposes.

The Inventor proposes to arrange guard
rails g0 as to keep the track always clear,
and he provides s double-doored chamber in
the vessel, so that, in case of pecessity, &
diver can emerge to examine the lime,
Should by sny possibility the vessel stop. s
buoy is immedistely sent to the surface of
the water, carrying aa air tube,co that the
supply of air may not fall short; and in case
of grave sccident, the vessel can be alto-
gether cut loose from the carrisge, when it
will rise to the surface and float. A series
of buoys on the surface will mark the line
of the road. Dr. La Combe thinks that his
project is practicable, and believes that his
vessel could make the jourasy of twenty-one miles in about
half an hour.

PURIFICATION OF SULPHURIC ACID.

The method generally employed, consisting in removing
the arsenic by sulphuretted bydrogen, is tedious and costly.
Professor Thorn, of Pesth, ssys the Moniteur Industried
Belge, bas devised » more timple process. The acid coming
from the lead chambers and marking 50° B is carried ins
lead vessel at s tempersture of from 189" to 212" Fah., and
a quantity of sulphate of soda dissolved in water correspond
ing to the quantity of arsenic contained in the acid,is added.
The sulphide of arsenicis thereby formed in yellow flocculent
masses, which aggregate and float upon the surface. On
withdrawing the acid, the sulphide remains on the bottom
of the vessel, whence it is removed. The operation is easily
carried on, and but very little sulpburouns acid is produced.
The purified acid contains from 3 10 4 per cent of sulphate
of soda, which offers, in the msjority of spplications, vo in-
convenience. In experiments mede ai Pesth, scid at 50°
B contained 0 098 per cent of srsenic, on leavirg the cham-
bers, and 0 004 per cent after purification.

ARTIFICIAL MEERSCHAUM, HORN, AND CORAL.
A new way has been found of making excellent imitations

Fig. 9

Fig. 0.—MACHINE FOR BENDING WOODEN HOOPS,

of meerschaum, horn, and coral, out of potatoes and oarrots,
To make the false meerschanm, the poiatoes are pseled and
macerated for 86 hours in water scidulated with 8 per cent
sulphurio acid. They are then dried oa blotting paper, and
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in hot sand under pressure upon plates of chalk or plaster
for several days. The chalk supporting plates must be re-
nowed daily. The resulting material can be readily earved.
1t greater durability, whiteness, and elasticity be desired,
the potatoes are macerated in water containing 3 per cent of
soda instend of the acid above mentioned. To produce the
horn imitation,the potatoes,after belng treated s last ntated,
are bolled in wster containing 10 per cent of soda, By sub-
stituting oarrots for potatoes, agood imitation coral is pro-
duced,
A NEMARKANLE ERUPTION,

A curlons land slide recently ooourred on the line of the Hud.
son River Railroad near Dutchess Junction, N. Y. Atabout
200 feet above the Hudson river, there is a level plateau
which rises slightly to the foot of a large eminence called
the Sugar Loaf, aud apparently is a rocky spur of that hill.
Suddenly a portion of the plateau was lifted from its place
and hurled, withits load of trees and shrubs, into the cove
beneath, dashing up the water like a tidal wave over the
railroad track and destroying the fences beside thesame. A
crater about 200 by 150 feet in size was Joft. Four hours af-
terward, another slide took place, accompanied by an explo-
sion, and during the succesding night still another upheaval
occarred, which was followed by s torrent of water gushing
from the orater. So great was the force of the explosions
that trees nearly a foot in thickness were hurled from their
places to greatdistances like straws; and one massive timber
was driven into the solid bed of the rallroad to adepth of 8
feet. The phenomenon was due to a vast accumulation of
water which hed formed in the sandy land. This bad been
fed by the watershed of the Sugar Loaf and by the re-
cent rains, until the huge underground lake found vent with
the tremendous force described, The most recent reports at
the timeof writing (three days after the event) state that
the water iy still escaping, and the land still crombling away,
a condition of affsirs which will probably continue until the
water has spent its force,

Correspondence.

The Cause of the Glacial Epochs,
To the Editor of the Scientific American :

It may be ssid of the earth that she has five distinct mo-
tions, which are these: First, a rotary motion, on an axis,
say, in herself. Second, an orbital motion, on an axis, say,
in the sun. Third, s retrogyratory motion, on an axis cen-
tered in the center of the sun’s orbit. Fourth, s retrogres-
sive motion round the center of the sun’s orbit, and always
at the same rate as Sol’s motion. Fifth and last, s motion
at right angles to the plane of her equator. [t is by this
motion that the earth’s obliquity to the plane of the ecliptic
is graduslly becoming less and less.

It was held by La Place and several other astronomers
that the obliquity of the earth to the plane of the ecliptic
would ever be permanent, and that the earth would, as it
were, ' rock to and fro, never departing more than two or
two and a half degrees from her present inclined position.”
We claim that there is not a power, neither in the earth nor
the sun, that will sustain that idea. The earth must (and
we claim that the forces in her and in the sun compel her
10) revolye round an axis running through her equator, as it
were from one side of it to the other: and thus comes first,
say the equator, next her pole or poles, if you will; next her
equator again, next her pole or poles; and so on for ever, to
the sun,

It is by this motion of the earth that she has had all her
glacial epochs; and the motion is not at all peculiar to the
earth. No doubt all the planets have seen their glacial
times, for they all revolve in the manner alluded to, See
Uranus stthe present hour; he is passing now through such
sn epoch. Fearfully grand it must be, compared to those of
the earth; but it is nothing to what it would be were the
plane of his equstor in the plane of the ecliptic or of solar
motion. No, that is the perlod when the vastly broad and
thick sheets of ice gather over and all around his poles for
many thousands of miles. Look at Jupiter, and think of
the vast ice sheets which must now and for many centuries
to come cover his poles and nearly one half of each hemi
sphere. How exceedingly thick and vastly broad must Ju-
piter's glacial ice fields be at this present moment,

Turniog to the earth, we find, by quoting from certain of
our authors, that st the beginning of this century the obli-
quity was 23° 27° 54-78”, and that it shall be, by the end of
this century, 23" 27 908". That gives, for the nineteenth
century, 45:70.” Now supposing the motion to be regular and
uniform, the earth will complete her revolution, and, say,
Ler glacial epoch revolution, in & perlod of about 2,832,700
years. Therefore, we have four glacial epochsin lees time
than three millions of years. Five hundred and twenty-
three thousand three hundred years ago, the poles of the
sarih Iay in the plane of the ecliptic. Then each pole, dur-
ing its winter, would be subjected 1o Intense cold and dark-

ness for mors than three months, and in summer to thirty
dxys (720 hours) of almost perpendicular sunshine, Daring
such epochs as that, tropical vegetation would grow right
at the poles, and animaly, secordingly, would feed and dwell
there. Broad and thick sheots of ice wonld scoumulate an-
nuslly, and cover nearly & whole homisphere at a time, al-
though but thin around their edges, And the speedy lh.nw-
ing of them would caune great floodings and carrylogs of dé-
bria from certain localities to other parts.  But now to the
coming epoch.

In about 184,800 years from now, the equator of the earth
will agaln e in the plane of the ocliptic, That will be the
middle of one of the greatest glacial opochs whic

h come to

our earth. It comes on and goes off gradually, of course,
and therefore it will begin some fifty or sixty thousand
years before that, and be gone in another fifty or sixty thou-
sand years.

Then will ba the time when the vast circular fiolds of ice
grow in thickness to perhaps several miles, espocially atand
near the poles. Think of lee accumulating for perhaps 100,
000 years, and concelve of its thickness. Think of the at-
tractive force of the sun drawing such huge flelds outwardly
toward the equator, and causing them to move with an east.
ward tendency all the time; and see how it becomes possible
for the loe mass to tear the crest off one mountain and set it
down on the top of another lying in its path. It was,
doubtless, during the latest one of the kind (that ls, some-
thing near 1,281,000 years sgo) that the crest of a certain
mountain was placed on the top of another. I forget thelr
names just now, but the fact is well known to geologists,

These are the periods which, as it were, turn animal and
vegetable creation upside down. The gradual change of in-
clination of the earth to the sun causes all her climatic
changes; and thus creatures and vegetation, forelgn to cer-
tain localities now, will be found in others than they are
now In, in the far future, as has been the case many times
in the pust; for the earth hasseen several glacial cycles,
and her animal and vegetable genera may truly be called
wandering, restless, and ever shifting things,for neither, in-
dividually, has any permanent abiding place on the earth.
No, not any one thing!

I humbly recommend the above theory to geologlsts and
other scientists,men whose practical knowledge and superior
talent can show the facts up to better advantage than I can
do. Joux HEPBURN,
(Gloucester City, N.J.

Now Reogistering Barometor,
1Y the Editor of the Scientific American :

Isend you s sketch of a registering barometer, which dif
fers from the ordinary barometer in having a longer tube.
The cistern is below the end of the tube a distance equal to
the greatest difference of the barometer, with sufficient clear-
ance for the mechanical part immersed
in the mercury. From the open end of
the tube projects upward a small insu-
lated wire, preferably of tempered steel,
terminating in & platinum point. This
point is amalgamated, and is hook-
shaped, the end being bent down so
that it is the lowest uninsulsted part.
This wire is represented at 1 in the en-
graving; the wire and all of its connec-
tions are insalated froma tob. At 2
is » standard, to guide the working
parts. The bearings, ¢, d, and ¢, are
in holes drilled in the standard ; and the
sliding parts should be covered by small
iron tubes, slipped on over the insu-
lating substance and fastened with
shelluc or its equivalent. The standard
should be made of iron. For working
the instrument, I use an ordinary strik-
ing clock, and I deepen all the teeth of
the count wheel s0 that the count hook
will drop and stop after one stroke.
Above this, there is in the train a wheel
which makes one revolution to each
stroke ; and on the end of the arbor of
of this wheel I8 & crank, which will
stand with the crank pin up, when at
rest. This orank should have throw
sufficient to cover all of the variation,
from high to low, and a little over. The
fly should be of large size, to give & very slow motion to the
orank, to prevent producing waves and fluctuations in the
mercury ; and for the same reason the tube should be large
enough, and the insulation should be as smooth as possible
In connection with the crank motion there should be a pair
of feed rolls, carrying a paper ribbon for the record. There
should be a ratchet motion to bring the paper to a new place
for each record. I usechemical telegraph paper for the record,
a4 it roquires a smallor battery, not lisble to ‘produce sparks
to turn the connections, one or twosmall cells of the gravity
battery being suflicient. The connection to the crank is
made with the rod at f; the top of the wire, 1, is adjusted
so that, when at rest, the end of the wire inside of the tubs,
at b, will always be above the highest point that the mercury
reaches, Connection with the battery is made by putting one
pole in communication with the mercury in the cup, and the
other with a plate which the paper passes over, and lies up-
on. The record can be taken hourly, half-hourly, or at as
short periods as 0§ minutes. If it be desired to take it once
an hour, the hand arrives at the hour and, instead of striking,
the wire inside of the tube begins to descend ; when the plat.
inum tip touches the mercury, eolectric communication s
made through the mercury in the clstern to the top of the
tube, thence through the steel wire down the tube and out-
side to the clock movement, This crank movement carries
an iron wire, which moves down, pin-like, over the paper;
at the instant that the platinum tip touches the mercury, the
current passes through the paper and produces a blue mark
to the bottom of the stroke; when, or just before, It begins
to rise, the iron pen lifts from the paper, to prevent trac-
ing both ways or tearing the paper, also to secure greater ao-
curacy : as the mercury, wetting the platinum point, will 1ifs
above the nctual level by eapillary attraction, and will keep

the connection too long, and so will spoil the socuracy of the
record.

I put in connection with the iron pen a thermostat, which
raises or lowers the pen, making allowance for the expan-
sion of the mercury by heat, so that a thermometrical record
could be kept at the same time and on the same paper. On
the paper I place points of copper in connection with the
battery, and these make lines at right angles with those
of the barometer record, which will be perpendicular., Thess
copper points are placed to indicate inches or their fractions,
They are adjustable to the exact point, and then are set by
sorews, They are all in electric communication, but the
conductor to them hag s greater resistance than the iron pen,
to provent their taking too much force from it. The papsr
golog between the copper points is lined lengthwise in red,
and these lines are crossed by blue lines, of greater or less
length, according to the state of the barometer, all ending
alike at the bottom, ench line representing the period of time
which the clock registers. I can dispense with all but onsof
the copper points; and if this represents the 30 inch point, |
can measure from this. It is, however, but little trouble to
graduate to very small divisions, if necessary. The copper
points I make by soldering thin pleces of copper, with the
edges toward the paper, to pieces of steel wire. 1 place two
of them very close together for the whole inches, the fine
white line between being the inch line,

The advantages I claim for this barometer are chespness
in making and running. There is no work for the mercury
to do whatever, as the mechanical part is all done by the
clock ; and it will do the most accurate work possible, if it is
made nicely. I ghould be plensed to hear, from any one who
tries this plan, as to its success, W, A. BARNES

Bridgeport, Conn.

THE MOON.

LRCTURE DELIVERRD AT TIR ATEVENS INSTITUTE OF TRONNOLOGY ny
JFROPESAON O, A, YOUNG, OF DARTMOUTH COLLEOGE,

If this were & literary instead of s scientific lecture, it
could not be more appropristely introduced than by quoting
gome of the beautiful lines which the poets of all sges have
lavished upon the moon, the empress of the night. The
moon was perhaps the first of the heavenly bodies that was
regularly observed. The ancient observations of eclipses form
the basis of many determinations in the chronology of the
earth’s history. To the mariner at ses, its regular passage
across the heavens has always been s means of knowing the
time. The modern astronomer is able, without leaving the
observatory, to determine the earth’s size more accurately by
studying the moon than he could by traveling all over the
surface. To & person observing the path of the moon from
any point of the earth’s surface, it will appear less than s
semicircle by an amount proportional to the radiusof the
earth at that point. If the moon could be observed from the
center of the earth, we assume, for the sake of simplicity of
illustration, that its path would appear a complete semicir-
cle. Hence we have the means of determining the radius of
the earth. Even the density of the earth could be deter-
mined by a careful observation of the moon’s influence upon
the tides,

The most convenient way of determining the distance of
the moon from the earth is from two distant stations, whose
positions on the earth’s surface have been accurately ascer-
tained. One of these stations is usually at the Cape of
Good Hope, and the other either at Greenwich, Paris, or Ber-
lin, ete. The distance between the two stations, messured on
the same merldian, forms the base line, and the observed di.
rection of the moon, when it crosses the meridian, will give
us the angles at the base, from which the distance can be cal-
culated. This distance is, in round numbers, 238,000 miles,
or about ten times the circumference of the earth, A good
pedestrian could travel that distance in 28 or 24 years. The
determinations of the moon's distance are so scourste that
the probable error does not exceed 15 or 20 miles. This dis-
tance is not, however, constant, because the moon's path s
not a circle but an oval, the eccentricity of which amounts
to about .

The size of the moon's diameter is determined by measur-
ing its apparent dismeter in the telescope, the difficulty of
the operation consisting in the fact that the brightness of the
disk causes it to present a circumference which Is not de-
fined with perfect sharpness. Having measured the apps-
rent diameter of the moon, and knowing the value of the
earth’s dismeter, as seen from the moon, & simple proportion
will give us the moon’s real dismeter, 2150°6 miles, or about
the |} part of the distance between the earth and the moon,
that is to say, 120 moons placed in & line would fill up the
distance. The determinations of the value of the moon's
dinmeter are correct to within two or thres miles. Then, as
the volumes of spheres are to each other as the cubes of their
dismeters, the volume of the moon is 7980°-2160%, or about
£y that of the earth, that is, 40 moons rolled up together
would make & ball as large as the earth, The determination
of the density, and consequently of the weight, of themoon
is more difficult than that of the most remote of the planets,
One method of mccomplishing it consists in studylng the
effoct on the tides when the attractions of the sun apd moon
conspire to ralse them, and when they nct in opposite direo:
tions. In this way a relation is established between the
musses of the%un and moon, If the sun and moon yere At
equal digtances from the earth, their attractions would be
in direct proportion to thelr masses, but the sun Is about
400 times further off ; hence the law that the attraction I8
inversely us the square of tho distance must be also applied

This method, however, I8 not very scourate, A better one de-
ponds on the fact that the earth and the moon revolye about
thelr common center of gravity, and that the position of that

center must necessarily dopend on the relative masses of the
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ter than the moon per cent, Sir John Herschel had come | sults are well known. The lecturer then threw upon the ‘
M: which It would i::od md‘:g‘::‘:m:rom tb; f? the same concluslon. “‘1 have frequently,” he stated, |screen s large number of photographic representations of '
the sun. This displacement will sopesr in' the ob‘o?“:d compared the moon setting behind the gray perpendicular | the moon's surface, showing the principal mountains, crs- 3
tion of the sun,and can be calealated. It b“b.“”" 3 fagade of the Tablo Mountains {lluminated by the sun just|ters, valleys, and other poiots of interest. Home of these
to be 83 seconds of arc; and from this it results th 'on: risen in the opposite quarter of the horizon, when it hasbeen | mountains have a hight of 18,000 feet. :
h's mass is 813 times that of the moon llen‘ :h. soarcely dlu't'lugu&nhnh\n in brightness from the rock in con- Fig. 1 represonts the orater of Plato, the bottom of d
moon's density 18 § that of the earth, ; 00 vhe "‘°l'; with it, which has been observed to grow darker as the sun rises 3
The farcs of gravity on the moon s oxly * Sr'tins el Untll quite recontly, it was supposed that no heat could be | higher above it, which is by some supposed to be due to ita
sarih, {hab s, & man able o jump up 8 fest on 1t on n: ;uctod In the rays of the moon. They were collected in | being covered with some sort of vegetation. Notice also the
518 BERL18 $0 Tuntp up 18 feet oo the moon’ A0 earth | the focus of & large mirror,and directed upon s very delicate | ravine below, looking like a deep railrond cut. Fig, 2 ls s
n's surfuco, thermopile connected with n galvanometer, The lecturer | view of the crater Wargentin, which presents the peculiar. i
hind this apparatus upon the table, and showed the effect of | ity of being entirely filled up, while the other lunar craters
tho heat of a candle placed at a distance, It was discovered | resemble that of Kilaues on one of the Sandwich Islands, a
by Mellon! that the fesble heat coming from the moon was |great basin about 1,000 feet deep, out of which numerous
rendered insensible by the earth's atmosphers, and Professor | cones rise.
Smyth, on repeating the oxperimont on the summit of Tene.| Fig. 8 Is & representation of & comparison of eraters on
riffe, about 10,000 feot above the level of the ses, discovered | the moon with the sppesrance of the voleano Vesuvius and
that the heat of the full moon was equal to } that of & candle | the country In the vicinity of Naples. Both were studied
placed at u distance of 15 feet from the apparatus. The |topographically and modeled in plaster of Paris, with the
moon 18 hottest betwoen the Inst quarter and the new moon, | most scrupulous care, by Nasmyth,and the sccompanying
because it has then been exposed continually to the sun for | engraving was made from s photograph of his models,
14days. Its temperature must then be from 400° to 500°;! The only difference between the lunar craters sud that of

Fig. L—THE CRATER OF PLATO.

The moon’s path around the earth would always be an
ovkl of exactly the same dimensions if the earth alone acted
ugon it; but owing to the atiraction of the sun, the moon is
sometimes in advance and sometimes behind the place she

Fig. 2~THE CRATER WARGENTIN,

ought to occupy according to the laws governing motion in an
elliptical orbit. These attractions are called perturbations
and necessitate as many as 60 to 75 different corrections in
caleulating the position which the moon is to ocoupy at any
required moment. Up to about 1870,the csleulated position
of the moon was only about two miles out of the way; but
since that time, some error has crept into the nautical al-
msanse, and the difference is now 5 to 7 miles, Professor
Alry thinks some perturbation must have been overlooked.
If & mariner had s watch that kept perfectly Greenwich time,
he could always ascertain his position by consulting the nau-
tieal almanse, The moon is indeed & perfect timekeeper In
its passage across the heavens: but its motion is so slow that
it would take very accurate observations to obtain the time
from its position.

According to Zollner, the light of the moon is only
srdowo of that of the sun. If the sky were packed full of
moons, it would not give us quite as much light as the sun.
It hay besn found that, when the moon is half full, it does
not give half as much light as when it is full, because the
mountsins then cast shadows, while thers are no shadows nt
all on the full moon, From a study of these shadows, Zaill

Fig. 4.

per has found that the aversge slope of the hilly and moun
waing oo the moon must be about 5627,
vheir Wight,

Z0 Iner has ascertained, by experiment and ealeulation, that
the woon raflects only about } of the light it receives, In
other words that (te'reflective capacity Is the same as that of

andstone rock, Snow reflects 78 per cent, granite 10 per

without reference to

¥Fig. 3~SURFACE OF THE MOON,
sgain, during the long night, 14 days long,it must cool down
to something like 100° to 200" below zero.
No atmosphere exists on the moon, as is proved by the ab-
gence of refraction, when the moon passes between us and a
Fig. b,

= - L i =
gtar, LIthere were su Alospleie, we wouid continue to
goo the star some time after ity disappearance behind the
disk of the moon; but this 1s not the case. The star is in-
stantly extinguished. The observations on this point are
#o acourate that a refraction of 4 seconds of arc could be
onslly detected, If therefors, thers be an atmosphere at all,
it must be more rare than that under the recelver of an air
pump after wo have exhausted all the air we can,

The moon always turns the same face towards the earth,
and we only obtain glimpses of the edges of the opposite
hemisphere, on account of the Irrogularition of its motions
oulled librations, Hence we conclude that It turns onoe
around its axlys while it performs one revolution about the
oarth: otherwise weo should see the whole of its surface.

If the moon ever had an atmosphere, as is very likely, It
may have been absorbed, or it may have entered into com-
binstion with the rocks on ity surface; but this Is mere con
jecture. As there lsno atmosphere,there is also no molsture,
and hence the moon cannot be the abode of beings conatita-
tod as we are.

It has been stated that the powerful telescopes of modern
times bring the moon down to within 40 miles of us; but
that is not sufficlent for distingulshiog any of the works of
{nhabitants,if there beany. A olty would appear as & mere dot.

The surface of the moon has been carefully stadled with
the telescope and by means of photography. The first sue.
cesses by the latter method were obtained by Dr. J. W, Dra-

VESUVIUS AND ADJACENT COUNTRY, ITALY.
Kilauea is that the former are of enormous dimensions. Co.
pernicus, for example, is 56 miles in diameter; its central
mountain is 2,400 fest high, and the terraces around it rise
to s hight of 12 000 or 13,000 feet above the bottom, and are
composed of ridges, cliffs, and deep ravines,

Figs. 4, 5, and 6 illustrate Nasmyth's theory of the forma-
tion of these craters. The first eruption, being probably the

most violent, projected the stones, lava, ete., to & considers.

ble hight, and these, in falling, would accumulate in ridges
encircling the crater at some distance, The hight to which
they would rise would be much greater than on the earth,
because the force of gravity is much less,

During the second eruption, which would probably be less
violent, the projected matter would not rise so high, and in
falling back it would cause the formation of the central cone,

During the subsequent eruption, when the force of the
volcano was almost entirely spent, the Inva would simply
overflow and tend to fill up the basin to agreater or less extent,

There is a gradual chavge golng on in the orbit of the
moon, which deserves to be noticed, The ellipticity of the
earth’s orbit Is slowly diminishiog: so that it is becoming

Fig. 6.

more and more nenrly cireular, and its area Is becoming great-
er every yoar. Asa consequence the earth tends to draw the
moon nearer and nearer to itself, and causes it to describo &
constantly diminishing orbit. The end of this might be to
pull the moon down upon the earth, The change I8, how-
ever, 80 excoadlogly small that we need not entertaln any

per, of New York, in 1840, and Rutherfurd's excellent re.

apprehensions for our posterity for many years. . F. K.
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IMPROVED RBAILWAYSWITCH SIGNAL,

The invention herewith illustrated is & new apparatus for
moving switches, which Is =0 constructed that it s impossi.
ble to move the lever without the Istter turning the eolored
light or flag 50 as 1o indicate the position of the wwitch to
approaching trains. This is effected by mechanism which
causes the lever to turn one quarter of a revolution when.

ever it Inaltered, and thereby to rotate the lantern or flag at-
tached to it upper portion.

M The lover, as shown In Fig. 1, is made In two
parts, the lower one of which is attached below to
the rod leading to the switch, and above is forked,
The upper part of the lever is pivoted at the fork
of the lower part, as shown in Fig. 2, and is sup.
ported by a cap st A,  Said upper portion onrries
the red and white Iantern and flag an shown, so
that, when rotated one quarter revolution on fits
vertical axis, the change may be made from white
to red sigoal, or vice veral. Formed on the lever is
a rounded lug, B, Fig. 2, which, when the lever is
perpendicular, enters a curved recess, C, Fig. 1, In
the upper edge of the top bar of the switch stand.
It will be obvious that, when the lever is moved In
either direction, the lug, in leaving the recess, will
onuse the lever shaft to make & quarter revolution,
On the under side of the upper bar of the switch
stand, and just beneath the recess, C, Is & lug, D,
Also on the lever shaft are ears, 2. When the lev-
er is moved from an inclined to & vertical position,
the ears, E, strike against the lug, D, and turn the
lever so that the lug, B, is cnused to enter the re-
oess, C. It will be clear also that, when the lever
is thrown completely over from end to end of its
frame, by the means already described, it will be
turned half a revolution.

By this mode of operating the switch, the last dis.
placement, even to one third of an inch, is indicated
by the signals being turned, so that it is practically
impossible for the switch tender to set the switch
wrong without the same being clearly shown.
There are no extrs movements beyond those ordin-
arily required, namely, to unlock, throw back, and
lock the lever. Patented through the Scientific
American Patent Agency. For further particulars
relstive to rights to manufactare, etc., address the
inventor, Mr. Charles W. Spayd, Box 620, Wilkes.
barre, Pa.

—_- e
Hard Paper.

French manufacturers have a method of render-
ing paper extremely hard and tenacious by subjec-
ting the pulp to the action of chloride of zinc, After
it has been trested with the chlorlde, it is submitted
10 & strong pressure, thereafter becoming as hard as
wood and as tough as lesther. The hardness varies
according to the strength of the metallic solution,
The material thus produced can be easily colored,
It may be employed in covering floors with advan-
tage, and may be made to replace leather in the
manufacture of coarse shoes; it is also a good ma.
terial for whip handles, the mounting of saws, but-
tons, combs, ete. A great deal is used in large sheets for
roofing. Paper already manufactured acquires the same
consistence when plunged, unsized, in a solution of the chlo
ride,

SHEPHARD'S IMPROVED CHURN.

‘We {llustrate herewith a churn of novel construction pa.
tented through the Scientific American Patent Agency, March
28, 1876, by Mr. E, W. Shephard, of Wilmington, Ohio.
The arrangement of parts is such that the cream is thrown

into violent sgitation, while swift currents are set up and in-
stantly broken, sothat the butter is brought, it is claimed,

with grest rapidity.
The body of the churn is formed of ten staves, flat on thelr

Fig. 1.

Scientific American,

Inner sides, asshown In the section, Fig, 1, so asto produce a
number of interlor angles. In the bottom of the vessel isan
antifriotion socket to recelve the dasher shaft, to the lower
part of which shaft are attached the H.shaped crossbars, A,
Fig. 1. Betwoen sald bars are secured four upright paddles,

B, placed with thelr forward edges inclined inward, and
mbbeted or concaved on the sides, as shown In section in

SPAYD'S RAILWAY SWITCH BIGNAL.

By means of the simple arrangement of crank and bevel
gearing shown above the churn, the dasher is swiftly rotated,
and the currents produced in the cresm are broken by the
apgles in the churn body, and also by the ribs, C, arranged
around the interior. The mode of securing one half of the

o

shurn cover is plainly exhibited in the engraving; the other
half is loose, so that it can be taken off to allow of the in-
spection of the progress of the churning.

For furtber information, the inventor may be addressed as
above.

Bleaching Shellac,
Lemming’s method for the purification or bleaching of
shellac consists in either boiling with, or filtering the hot
alcoholic solution through, well burnt and recently heated
animal charcoal. When necessary, this operation is re-
peated until the solution is colorless, when it is filtered
through fine silk, and finally through fine filter paper. To
insure success, the solution should be in the proportion of
about five ounces of shellse to one quart of alcohol (rectified
wpirits of wine). Dr. Hare published a method for bleaching
the lac by means of chlorine. He dissolved one part of shell
orweed Inc in a boiling solution of one part of pearlash in
about eight parts of water, The solution wag then cooled
and impregnated with chlorine gas till the lac wag all pre.
cipitated. The precipitate thue obtained is white,'but the

color deepens by washing and comsolidation; dissolved in

in aloohol, Iao bleached by this process ylelds a varnigh
which I8 as free from color as any copal varnish, The ap
plieation of chlorine must be made by a person acquainted
with obemistry, Hence chloride of lime in eafer as a bleach.
Ing agent, the lime being afterward dissolved out from the
precipitate by dilute muristic acid.

Atmospheric Ammonia,

M. Schloesing bas recently studied the exchange
of ammonin which takes place between water and
the atmosphere. The water which condenses in the
elouds and which falls in rain would at first sight
appenr to despoil the air of all the ammonis con
tained, Buch, however, is far from being the eage,
Hixtoen anslyses conducted at different tempors.
tures show that the water never dissolves all the
atmospherie ammonia. At 77° Fah., the water
takes up but § per cent of the total amount of am.
monin in the air; st 68°, 4 per cent; at 59°, § per
cent; at 50°, 11 per cent, and finally, at 41°, 10 per
oont. From this it appears that, the lower the tem.
perature, the greater is the smount of amwmonia
dissolved.

—- -
THE BENTON PATENT COPPER FLOAT,

In the annexed engraving is represented a copper
float, such as is used in steam boilers, ete., made
by & new process. The manufacturers claim that
the float Is the only one yet invented which will
stand the nction of steam in & boller for any length
of time, without leaking and becoming filled with
water, and consequently useless. The device, it
appears from actusl test, is extremely strong, and
is altogether indifferent to the effects of sudden and
wide changes of temperaturs.

Two hollow hemispheres are spun out of sheet
copper of suitable thickness. These are connected
at their circumference by being slipped upon a cir.
cularring, A, that is slightly beveled at the edges,
to correspond with the curvature of the hemis-
pheres. The latter are also beveled so as to bind
intimately on the ring when they are driven there-
on.
The float is next suspended in s galvanic copper
solution, and s perfect joint is made by the filling
up, with copper, of the beveled edges of the hemis-
pheres. The float is then removed, and such of the
solution as has entered the interior is blown out
through two small holes, bored for the purpose.
These holes are then plugged and the plugs, covered
with & thin flm of copper, by sgain placing the
globs in the solution. A second layermay also be
deposited over the joint to secure the strong and
perfect connection of the parts.

The test to which these floats are subjected are
very severe. They are first placed ins stesm-tight
tank, into which stesm is admitted until they are
highly heated, the water of condensation being
constantly drawn off. The steam valve is then
shut, and cold water is suddenly admitted until the
tank is about three fourths filled. The lower half of
each float under test is thus suddenly covered, while the upper
half remains hot. Under these conditions, we are informed,
no sighs of separation at the joint, through contraction or ex-
pansion of the metal, appear. The floats are also tested with
a cold water pressure of 400 1bs, to the square inch. The
manufacturers state that they have experimented with the
joint by beating out the copper until it was as thin as tissue
paper; and that they will guarantes it to stand until the cop-
per itself iseaten away., Ouar engraving shows a mode of
slinging the float in copper wire, to which a brass is attached
to keep the device in proper position.

Patented through the Scientific American Patent Agency,
February 1, 1876. For further informsation address the

manufacturers, Messrs, Benton, Gore & Co,, Milwsukee,
Wis.
..

GREASE can be removed from billiard or other cloths by &
paste of fuller's earth and turpentine. This should be
rubbed upon the fabric until the turpentine has ore
and & white powder remains. The latter can be brushed off,

and the grease will have disappeared,
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“'lll‘ CONE-BERRIED SOLANUM,

Awong the plants sultable for indoor oultivation, those
which bear berrles aro generally considered to be the
most ornamental. Among the solanums, which are very
much sought after for this purpose, the subject of our
illustration is likely to become n general favorite,
There are several varietios of this species in cultivation,
which differ from each other in slze and in form of the
berries; but the conical berry of the solanum capricas.
trum &mowhn of a novelty, A correspondent of the
English Garden, from the pages of which we select our
engraving, states that a plant of this varlety, about 1
foot bigh and 1 foot in dinmeter, was recently seen pro-
fusely covered with these berries, which are, whon ma-
ture, of a bright orange color, It is ono of a batch
raised from seed sown in March, The seedlings were
potted out; and about the last week in May, they were
planted out on a western border, Here they received
no attention, except occasionsl waterings until the au-
tumn, when, just before the berries commenced to color,
they were carofully lifted, and potted in 82.sized pots,
They soon formed new roots, having been kept in &
olose atmosphero for a few days after lifting; and at
Christmas, the plant, from & portion of which the ac-
companying illustration was prepared, was loaded with
berries, handsome both In shape and color. We have
no doubt that this variety, when better known, will be
generally cultivated.

——

TWO BEAUTIFUL YUCCAS,

The yucea family of shrubs are all, we believe, indig-
enous to this country; and they are now being much
cultivated in Europe, and are highly valued for the
boldness and vigorous growth of their folisge, and their
ornamental appearance when in blossom. There are
many varieties of them, some of which we have hereto-
fore illustrated ; but we believe that the two specimens
here presented are little known to the general publie.

The yweca Treculeana was first brought from Texas in
1850, and is much cultivated in France, whither it was first
imported by Mr. Trecul, after whom it is named. It forms
& very stout stem, and the fully developed leaves are from

YUCCA TRECULEANA.

3 to 43 feet long by 2 to 2} inches broad, dark green on both
sides, with a hard, sharp point, and very fine regular teeth.
The inflorescence of this species is an exceedingly dense,
many branched panicle, not much overtopping the nearly
erect upper leaves. A warm sheltered situation should be
selected for it. It will be seen that this plant is one of the
most remarkable of its kind as regards general sppearance
and the size to which its leaves attain. The flower stem,
which rises up to a hight of 3 feet or more, consistis of
s mass of branchlets about 18 inches in length, bearing
multitudes of cream-colored flowers, shining as if glazed.

Our second specimen is the yucea gloriosa of Linnwus;
and it has well been styled the most majestic and beau-
tiful of the genus. It has been known in Europe since
the end of the sixteenth century; and it was, when first
found on our coast (from Florida to North Carolins),
about 2 feet or rather more in hight. It is now, how-
ever, by no means uncommon to see these plants reach
as high as 10 or 15 feet, in favorable situations; some-
times, indeed, it stands when in blossom as high as 20
feet, the blossom with its stalk attaining 0 feet. This
species flowers freely in sunny situstions, after it has
reached & certain sge; but plants from suckers are us-
uaMy some years beforo they flower. The trunk branch-
es after flowering, and it is not unususl to see old spec-
imens many times branched, forming very heavy heads,
which should be supported. It is very variable, though,
perhaps, not more so than the other species of the gen-
us, but its varieties are better known. The ordinary
form or type has upwards of 100 leaves in & dense tuft,
24 to 30 inches long, and 8 inches broad at the middle,
parrowed in luxurisot specimens gradually upwardsto s
brown sharp polnt,and downwards to 1} to 14 inches above
the base; it is green or slightly glaucous when young,
very rigid, even the outer older ones remnining erect;
face, concave, with longitadinal folds; margin, entire,
with & distinct brown line; panicle, 3 to 6 feet long, ac-
cording to the vigor of the plant, not downy or hairy;
flowers, large, among the handsomest of the genus, al.
most globular or goblet-shaped, when the petals are in.
curved ; petals, oblong, narrowed into & point atthe top,
from 2} 'to 8 inches deep, the Inner ones from 1 to 1}

SOLANUM CAPSICASTRUM.

inches broad, the outer ones narrower, and distinctly band-
ed, or more or less tinged, with bright red down the back;
or sometimes the flowers are almost & pure white, seedlings
varyiog much in this respect.

Chineso Method of Welding.

The Ironmonger says that Mr. Balestier, who went on &
mission to the Esst, describes the Chinese method of welding
oracked ironwares by cementing them with cast iron while
in a liquid state. In a cast iron pan, which Mr. B. required
to be welded, the operator commenced by breaking the
edges of the fracture slightly with a hammer, so as to en-
large the fissures, after which the fractured parts were
placed, and held in theirnatural positions by means of wood.-
en braces. The pan being ready, crucibles, made of clay,
were laid in charconl and ignited in & small poriable sheat
iron furnace, with bellows working horizontslly. As soon
s the pieces of cast iron with which the crucibles were
charged were fixed, it was poured on & layer of partly
charred husks of rongh rice, or paddy, previously spread on
a thickly doubled cloth, the object of which is to prevent
the sudden cooling and hardening of the ligquid metal.
While in the Jiquid state, it is quickly conveyed to the frac-
tured part under the vessel, and forced up with a jerk into
the enlarged fissures, while a psper rubber was passed over
the obtrudiog liquid inside of the vessel, making & strong,
substantial, and neat operation.

Two Bee Questions Answered.

A couple of vexed questions about bees were recently an.
swered by Professor C. V. Riley, at & bee keepers’' council
in St. Louis. The first query was: Do bees make or gather
boney? The Professor says they make it. Thus does Sclence
proclaim thst the venerable Dr. Watts was wrong when he

B\ e o

YUCCA GLORIOSA.

asserted that the busy bee ‘‘ gathers honey all the dsy
from every opening flower,” The nectar lying in flowers
never would become honey says Professor Riley,no mat.
ter how manipulated by the bands snd minds of men;
but it s taken up by the bees and passed through a state
of semi-digestion and excretion,resulting in the manufac-
ture of what is called honey, yat still retalning In part
the flsvor or perfume of the flowers, by which we de-
termine one kind of honey from another. Professor
Riley's viewn wers corroborsted by a paper read by &
botanist and chemist of Loulsana, desoribing the pro-
cess of change undergone by nectar in the stomach of
the bee, in order to become honey.

The wecond question Is an interesting one to fruit
ralsers, aa it involves the mooted point of whether bees
do or do not injure fruit. Professor Rilsy, on being sp-
pesled to,produced an {llustration of the order of hymen-
oplers,stating that the mouth of the bee is the mont com-
plicatedstructure in insect anatomy. Its construction bow-
ever, s the same as that of the wasp,and no one denles that
the wasp is eapable of destroying fruit. The Professor
thought beekeepers were prejudiced against the idesof
such power In the possession of & bee,but itis true. Sill,
while being capable of injuring frult, the bees rarely do
#0 except In seasons of severe drought and when urged by
necessity. This fact is no derogation to the usefulness
of the insect,for the exercise of its power as s pollenizer
1s of undoubted value to the orchsrdist, even with all
its depredations upon fruit,

A NEW FORM OF FERNERY,

We publish herewith an engraviog showiog a cross
section of a new form of fern house, recently erected in
Scotland by Measrs. Boyd, of Paisley. The arrange-
ment I8 50 well shown in the {llustration that but little
deseription is necessary. The building here shown is
of Inrge size, 80 feet high in the center, and 60 feet long ;
but] the plan can of course be adapted to circumstsnces. In
this case strong brick walls are carried up both sides and at
onelend, from which the rockwork slopes irregularly down
on either side, formiog a ministure ravine with a water all,

the stream meandering round the crags and among the state-
ly tree ferns. The bailding is covered by a glass roof, sup-
ported by strong iron girders, and the interior is left with-
out & single pillar or tie rod, leaving the space wholly to the
ferns and rockwork.

Useful Recipos for the Shop, the Housechold,
and the Farm.

A correspondent of the Ohio Farmer gives the follow-
ing method of making a simple corn warker: Takes
plank 7 feet long, 16 inches wide, and 1} inches thick.
Pin this on three blocks, 5 by 8 inches thick and 16
inches long, putting one block at each end and one in the
middle. With this leogth the marker is easily turned
at the ends. For a tongue, get a smooth tough pole, and
fasten it to the center of the plank in such & way that,
when the team is hitched up, the marker will stand level,
Now take a Iath, 1 by 2 Inches thick and 10§ feet long.
Drive a staple into the plack at each end of the marker
and one in the middle. Pass the lath threugh one out-
side staple and the end just through the center staple,
Fasten a chain to the outer end, and the marker Is com.
pleted. The chain warks where the middle block or
marker must follow the next time across. The Iath must
be shifted at sach end 50 as to keep the chain on the un.
marked land. When using it, stand on the middle of the
plank and keep the tongue directly over the chain mark.
If the first mark was wade straight, all the rest will be
s0, and equally distant apart. 1f desired, the lath may
be fastened to the middle of the plank with & bolt, so that
it can be turned from side to side without lifting. Se.
cure it In position by another bolt, passed through the
Iath and plank, near the ends of the latter,

It has recently been found by experiment at Cornall
University that, as farmers generally know, by sprouting
garden seods before sowing thereis a gain of three or
four days in the time of ripening,

For plating iron, steel, brass, lead, and zinc with tin,
the following has recently been proposed. Prepare a
solution of perchlorideof tin by passing chlorine through
a conoentrated solution of salt of tin, Dilute the pro
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b § or 10 times its volume of water, and filter If neo-
y. The ariiele, balf scoured with sulphurie aeld, is to be
d with sand and the soratch brush, then washod with
ad hung by a zine wire for 10 or 15 minutes in the
~parohloride of Hn solution. Afterwards take it out, rub it
with the sorstoh brush, dry it, and polish it.
~1f brooms are wet with bolling sads once a woelk, they will
become very tough, will not cut & carpet, and will Inst much
Jonger, A handful or #o of salt sprinkled on & carpet will
earry the dust along with it and make the earpet look bright
and clean. A very dusty earpet may be cleaned by dipping the
broom in cold water, shaking off all the drops, and nwoeeping
ayard or 5o at a time. Wash the broom and repeat until
the entire carpet has been swept.

The following compound is sxid grestly to facllitate the
washing of clothes. Dissolve 2 1bs, of bar soap in about 3
gallons of water as hot as the hand ean bear. Add 1 table.
spoonful of turpentine, and 3§ of liquid swmonis. Stir, and
steap the clothes in this for three hours, keeping the vessel
tightly vovered. Then wash the clothes jn the usual way.
The sosp and wator may be used a second time, ln which
oase A tesspoonful of turpentine aud the same amount of
smumonia must be added, This treatment is caloulated to
save much labor in cleansing summer clothes stained by
fruit, ete.

Very durable and neat mats for floors ean be made from
old coffee sacks. A plece of the bagging of sultable size is
bound with some dark fabrio and secured to a frame of four
Iaths. By means of a hook of wood or irov, like an enlarged
crochiot needles, carpot rags are carried through the material
50 a5 to skip every other thread and to leave loops half an
inch long, the ends, of courss, being fastened, Old red
flannel can bs used to make tasteful borders,

A new and simple blowpipe consists of two Iarge jars con.
nected nesr the bottom by a piece of rubber tabing. One is
filled with water and put on & shelf sbove the table on which
the other stands, The water passes into the latter, and, in
doing so, forces the air out through a stopper and plece of
tubiog into the blowpipe, which is supported separately.
With jars of 1 gallon capscity and s blowpipe with an ori-
fice of 0 018 inch, & steady anir current of 10 minutes’ dura-
tion is obtained ; and to keep it up. one has merely to trans-
pose the jars.

A compound of grease and sinc filings is found to be an
excellent preventive against rust for iron bolts inserted in
wood. It is used to line the bolt hole.

Palverized anthracite conl, spread on the soil to the depth
of haif an ivch, is said to have a remarksble effect in bright-
ening the colors of towers of potted plants.

To keep striping pencils in good shape and ready for use,
grease them with tallow from s ocandle and spread the hair
straight on & plecs of glass; keep them preserved from dust.

A good brouze paint for iron is made of ivory black, 1oz.,
chrome yellow, 1 oz., chrome green, 2 Ibs. Mix with raw
linseed oil, adding a little japan to dry it. Thisgives a fine
bronze green., If desired, gold bronze may be put on the
prominent parts of the object when the paint is not quite
dry, the powder being rubbed in with a piece of plush.

A weak solution of cysnide of potassium cleans gold lace
well.

To prepare skins for fur, mix bran and soft water suffi
cient to cover the skins. Immerse the latter and keep them
covered for 24 hours; then remove, wash clean, and careful-
ly scrape off all flesh, To 1 gallon of water (hot) add 1 1b,
of alum and  1b, of salt, When dissolved and cool enough
to sdmit entrance of the hand, immerse the skins for 24
bours, dry in the ghade, and rub, Stir the liquor again, im-
merse the skins for 24 hours, dry, and rub as before, im-
merse for 24 hours in oatmeal aud warm water, partially
dry in the shade, and finally rub until entirely dry. This
leaves the skin like white leather, and fit for immedinte use.

Never dilute varnish with turpentine, as it kills the gloss.
If too thick, warm it by the stove or place the cap on a
warm iron.

To bend amber, drop it into hot beeswax. After it has been
immersed for & few minutes, remove it, and, holding it be-
fore the fire, bend it to the desired shape.

AGRICULTURAL MACHINERY.

Wz extract from Knight's ** New Mechanical Dictionary,"*
this week, s series of engraviogs of various agrigultural im-
plements, which doubtless will prove of vimely Interest to
farmers. In Fig. | are represented several forms of

CULTIVATORS,

under which heading msy be included harrows, grubbers,
drage, shovel plows, and like implements. The A-shaped
harrow, a, 1s well adapted for new ground and in fields where
there are occaslonsl obstructions, The rear corners may be
rondily ralsed by s hooked stick, so as to allow it to pass a
stump without swerving the tenm, Better still is & bow of
hickory, ns shown st b,  Another mode of affixing handles
Is exhibited at o, Wilkie, of Teddington, Scotland, was the
Inventor of the cultivator proper; he devised the plurality
of shares, the expanding frame, and the caster wheel, His
cultivator 15 shown nt &, The share frame is #o suspended
from the traction frame ns to be raised bodily,by a parallel
movement, by means of & single lever at the rear, The
teeth are prongs curved to enter the #oil obliquely. Finlay-
son's culivator, ¢, 1. §s made of iron, and the prongs nre ar-
ranged on parallel transverse bars of the frame, which is
supported on & caster wheel in front and two wheels at the
rear. ‘The depth of With iy regulated by a lever, which s
counected Lo the carrisge of the caster wheel #o ns to ralse
the apex of the frame when the lever i deprossed, and con

sPubilished to numbers by Messrs, Hurd & Houghton, New York city,

Seientific American.
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versely. Wilkie's horse hoe and drill harrow, g. has & cen-
tral fixed share and adjustable side shares, which are expan-
ded or contracted according to the state of the crop or the

Fig. 1.
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soeding and manuring the Iand. All kinds of grain and seeds
may be deposited at any required distances apart and at any
depth, either with or without manure. The machines are
constructed of various widths and made to deposit the seed
in rows from 6 to 15 in number. Fig. 4 is a form of hand
drill, mounted upon a stock resembling thatof a single shovs)
plow. Forward is a hollow tabs shod with & share and
loading the grain from the box, 1. A share following turny

Fig. 4

width of the balk. Following the shares iss frame with
harrow teeth. Either the share or the harrow teeth may be
removed, and the remainder used separately. The depth is
adjusted by the caster wheel in front. % shows another form,
somewhat modified. In Fig.2, a is Colman’s cultivator, and

Fig, 2.

English Cultirators

that below it is known as a skim ocultivator with a long,
curved, flat share, whose depth is rogulated by a crank and
gorow.

GRAIN DRILLS
were invented by the Chinese, ages ago. Their machine is
Fig. 8.
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Englioh Grain:Drills
nothing more than s wheolbarrow with s hopper for the seed
and throe spouts by which the seod reaches the ground; it
thus drills three rows at a time, Fig, 8 is an English grain
drill, adapted for performing all the various operations of

Single-Rowe Dnill

a farrow upon the sown graln, and the wheel, B, following,
compnots the sol] upon the seed. Fig, 4 1s s

LIQUID MANURE CART,
which conslsts of & tank on wheels for the conveyance of
liquid manure, to a field, for distribution, It is made of
boiler iron, riveted, and is filled by mexns of & voriable puwp

Fig. 5.

Ligwid-Manwre Cart.
and bose, shown in position. The tauk is hung up:n centers
80 88 to remain level on inclined ground. Fig 6 ss ma
nure drag, an implement with hooked tines for Lauing ma
pure over the surface of the ground. Itis gaided by rear

Manure-Drag
handles, and & lever is provided, to hold the tines in action
or release them at will. A
MECHANICAL COW MILKER

is represented in Fig. 7. This is
constructed on the principle of
the breast pump, with cups for
the several teats. The elastic
cups communicate with the coni-
cal chamber of the diaphragm
pump, the piston of which is
worked by the handles. The milk
is discharged by a spout into a
pail beneath, Fig. 8isa

HAY ELEVATOR AND CONVEYER
by which hay, lifted by the horse
fork, ls conveyed to distant parts of a barn or mow. It con
sists of a carringe traveling on & fixed rope and resting on
rollers as shown. To one portion of the carriage is sifixed the
standing part of the holsting rope, which passes down through

Fig. 8.

Hay Dvn.n' and Conveyor.
a pulley attached to the fork, and then to another p
tho carriage. A gulde line is also attached to the lov
ley. The fork, full of hay, 1s first holated & &

tance, and then,

by slackening the guide line, continued pull
ing on the holsting ropo draws the carriage along the 0%
rope to the desired polnt of unloading, ' '
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l‘ll‘;l:‘:: I!qhno(o ‘;-d Exporimontal Radlometors,
(At the soirdo of the Royal Roclety, Burlington House,
_)Pﬂ‘ 5, 1876, Dr, Willinm Crookes, F.R.8 , otf:,) oxhibited
his new dovices for lllustrating various phenomens con-
nected with the repulsion resulting from radiation.

I, The torslon balance. A light beam having 2 square
inches of pith at one end is comented to & very fine fibsr of
glnss stretohed horizontally in s tubs, one end of the fiber
being connected with a torsion handlo, passing through the
tube, and Indicating angular movements on n graduated
cirole. The whole is enclosed in glass and exhaustod as
perfectly as possible. A welght of 1-100th of & grain is so
arranged that it can be placed on the pith or removed from
it at pleasure. A ray of light from a lamp, reflected from a
mirror in the center of the beam, shows the slightest move-
ment, When the reflocted ray points to zero, a turn of the
torsion handle In one or the other direction will raise or
depress the pith end of the beam, and thus cause the index
ray to travel along the sonle to the right or to the left, If a
small weight is placed on one end 8o as to depress it, and
the torsion handle is then turned, the tendency of the glass
fiber to untwlst itself will ultimately balance the downward
pressure of the weight, and will again bring the index ray
to zero. When the welght of the 1.100th of s grain is
placed on the pith surface, the torsion handle has to be
turned 27 revolutions and 358°, or 10,078 altogether, before
the beam becomes horizontal. The downward pressure of
the 1-100th of a grain is therefore equivalent to the force of
torsion of the glass thread when twisted through 10,073°,
One degree of torsion gives s decided movement of the index
ray of light, a torsion of 10,073" balancing the 1.100th of a
grain, while 10,074° overbalances it: the balance will there-
fore turn to the 90-100,000,000th of a grain. Weighed in
this balance, the mechanicnl force of a candle 12 inches dis-
tant is found to be 0'000444 of & grain,

2, The turbine radiometer. In this radiometer, the
vanes ara black on both sides, and are inclined at an angle
like the sails of a windmill instead of being in a vertical
plane. The instrument is not sensitive to horizontal radia
tion, but moves readily, in one or other direction, to a candle
held above or below. '

3. Radiometer with the vanes blackened on both sides,
showing rotation in either direction according to the way
the light falls on them.

4 Radiometer showing the very small amount of residual
air which is present. The vanes of the radiometer move
past a piece of pith suspended by a silk fiber. Rotation with
great velocity scarcely causes sufficient motion of the resid-
ual air to move the suspended pith,

5. Radiometer showing rotation of the glass envelope
when the vanes are held in fixed space. The radiometer
carries & magnet on its arms, and is floated on water so as to
be free to move. The vanes are held stationary by an out-
side magnet. On allowing radiation to fall on the black
surfaces of the vanes, the glass envelope rotates.

6. Radiometer having inside it a platinum spiral. The
repulsion of the white and black surfaces is equal when the
spiral i8 below redness. Above a red heat the black is
repelled more than the white, anc rotation takes place.

7. Radiometer with one vane counterpoised by a mirror,
showing method of keeping the steel point from falling off
the cup.

8. Radiometer constructed of metsl, showing reverse
movement on cooling,

9. Bar photometer, sbowing the method of balancing one
light by another.

10. Heat engine. A turbine radiometer, having ice be-

low and hot sir above, working by difference of temperature.

Sir John Tyndall,

Professor Tyndall, it is reported, has been offered a bar-
onetcy, and his friends are anxious that he shall accept the
honor. Itis a graceful act on the part of the British gov-
ernment thus to recognize the labors, of the eminent investi-
gator, but we think that it will add nothing to his glory.
The aristocracy of scientific discoverers and workers is supe-
rior to one involving mere social precedence; and a man who
by dint of persevering labor has attained a lofty place in the
former stands far higher in the estimation of the world than
does any member of nobility, however exalted his rank.

GoLD can be spplied to glass by mixing it ina powdered
giate with mucilage and adding a little borax, so that a
paste is formed. Having been painted with this compound,
the article is heated in an oven. This burns the gum, while
the borax vitrifies and so fixes the gold.

Becent Dmerican and Fovelgo x;mm_

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS,

IMPROVED SIGNAL LANTERN,

Georgo J. Cave, Elizabeth, N.J.—This Is an arrangement of con-
centrio sholis nod colored glass tubes, so combined that the me-
chanism may bo roadily and quickly adjusted, by a rotary move-
ment, to display a white light, a red light, or a green, or other ur
rangement of colors, and which shall have no projecting arms,
bandles, or lovers to be o the way.

IMPROVED POUKET BOOK FASTENING.

Daniel M. Read, New York city.~This lnventor has dovised two
{ngonious fastenings for pocket books. The firet consists of a cor-
rugated basoe plate, between which and a slmilarly toothed spring
cup plate n double cateh hook engagoes.

IMPROYED METIHOD OF JAPARNING BUTTONS, ETCO,

Oharles M. Rhodes, Taunton, Mass., nesignor to M. M, Rhodes &
Bons, same plaoe. —This fmprovement In the art of Japuoning
small articles coosists In rotating the painted articles over a fre,
and 1o contact with the produocts of the combustion thereof,
whereby the articlos are separated, and thelr ocoating Is dried,
preparatory to baking them.

Srientific Amevican,

IMPROVED ELASTIC TRACKE JOINT.

Bopjamin Franklin Rea, La Fayette, Ala —This conslats of n
collod spring fastened botween two seotions of the trace by nt-
tnohlog one ond to ench. TInside the coll nro a couple of lnks, also
oonnoeoted to the trace gection, so that, when the spring has beon
oxtondod ng fur a8 18 desirble, they come Into notlon and take the
stenin off the spring. The spring I8 conneoted to a ring at ench
ond, nud the Mnks connect with the traoe goctions hy & sorow puss-
ing through the ring and drawlog the rings ngalnst the traco
soctions by the lHokas,

IMI'ROVED SHOE FASTENING.
Conrnd Mayrels, Beardstown, Ill.—At each side of the opening i
fine wire Is longitudinally fastened. Metal clasps then attach tho
Lo parts togocher,

IMPROVED TRUSS PAD,

Obarles I, Warner, Homer, Iowa.—This s an fmproved pad for
trusses for the cure of hernin ; and it conslsts of a pad connected
:‘o‘t;:w buse plate of a ball-and-gocket Jolot, and guitable detalning

avioos,

IMPROVED COMBINED TOF AND WHIRLIGIG,

Rouben N, Garrett, Ballston Spa, N, Y.—In using the topns a toy,
u top-shaped head I8 placed loosely upon the end of a pin, nod tho
cord Iy wound upon the sald pin, within the fork of the usunl top
handle. Then by pulling sharply upon the cord, the pin and the
hoad will recelve a rotary motion, and the head will be thrown from
the plo, nnd will spin upon the floor. In usiog the top as a whirll-
Klg, the cord Is wound upon the pin, withia the fork of the handle,
and by pulling upon the cord the pin and the head will recolve a
rapld rotary motion.

IMPROVED LIQUID COOLER.

John Downing, Binghamton, N. ¥.—This consiats of an loe ohest
in which are secured a geries of jars. In the case of a water cooler
the inlet pipo of the first jar s connected with the water supply
pipe, and the outlet pipe of each preceding jar is connected lwith
the fnlet plpe of ench succeeding jar. The outlet pipe of the ast
Jar {8 connected with the discharge pipe. By this arrangement the
water 18 drawn from the last jar of the serfes, which is immedintely
replaced by partinlly cooled water from the next jar,and g0 on, the
the water from the reservolr enteriog the first jar, so that cold
water can be drawn almost continuously.

IMPROVED CLOTHES LINE.

Elins Stillwell, Rockwell, Mo.—The invention relates to menns
whereby o olothes line may be gradually run out from a given po-
sition convenient to the person engaged in the washing operution.
This 18 done s it receives the garments that are to be dried, so that
the washer may not be required to go far from the washroom in
order to hang the clothes. It also relates to a mode of tightening
the line and protecting it from the weather. Eadless lines are cur-
ried over two rollers, at a suitable distauce, one of which is provid-
ed with a crank, by whose aid the lines may be caused to travel
baok and forth,

IMPROVED PAPER BOX.

Charles A. Whedon and Asbury S. Whedon, Cranford, N. J.—
This invention consists of a bandbox, constructed in a simple way
of two pleces of paper, and a stand for tbe hat, which is also con-
trived 80 08 to be made and attached in @ manner to economise the
cost of construotion, and to facilitate its use In a folding box.

IMPROVED HAT HOLDER.

Williamn H, Hampton, Suray, Va —The invention relates 1o a
mode of securing o hat in church, go that the owner will no longer
be compelled to hold it in his hands, place it on an uancleanly floor,
or take up room on the seat with it. It consists {n applyiog to the
back of the pew & wire holder that is capable, by & rotary move-
ment, of being carried under the seat, the bat belog thus out of
the way and not at all liable to become solled or injured.

IMPROVED SIGN PLATE.

Julius Ceesar, New York city.—This is an enameled dooror other
plate that is secured to & metallic border frame and attached there~
by to the door, without requiring the direct passage of the fasten-
ing bolts through the plate.

IMPROVED BALE TIE,

William Carson, St. Loms, Mo.—This is an improvement in buck-
les formed in two parts, one of which {s provided with a tongue to
fit in a corresponding noteh in the other part. They are adapted
to be locked together, and also readily disengaged by raising one
part vertically off from the other.

IMPROVED LOCKET.
David Untermeyer, N. Y.—This Jocket is composed of pivoted
parts, one holding a picture on both sides, and baving opposite
rims that fit over and enclose the pictures.

IMPROVED PROCESS OF PRESERVING DURIAL CASES, RETO,

Albert T. Bleyley, Conception, Mo.—This consists In coating
wooden burial cases with & composition of glue, alum, saloratus,
saltpeter, common salt, bichromate of potash, and water, applylog
thereto a second coating of glue and bichromate of potash, and a
third coating ot shellac, alcohol, and bichromate of potash.

IMPROVED AUTOMATIC HEAT REGULATOR FOR FURNACES.
Alvin O. Norcross, Boston, Mags.—This consiats of one expanding
and contracting part, and another non-expandiog part, so placed in
the furnace as to be subject 1o the heat of the furnace for working
the regulator by the expanding and contraoting part as the hout
rises and falls. The part pot required to expand is located within
a tubular expandiog part, having provision for & current of air to
flow tbhrough it from outside the furnace to keep the other part
from heating. The object is to enable a metal rod of ordinary ex-
panding and contracting qualities to be used whore a substance of
non-expanding properties has been heretofore required.

IMPROVED HORSESHOE

Henry Gourdier, New York city.~This horseshoo s 80 construe-
ted that the calks may be readlly replaged with now ones when ro-
quired, and tho calks will be held securely lo place whon tho shoo
18 In use. Tho tongues, formed upon the bases of steel heel
calks, and haviog projecting forward ends, ure boveled and slotted
to recelve screws, and are caused to enter slots In the same place
with the lower surfaoces of the shoe.

MACHINE YOR OUTTING STAMENS FOR ARTIFICIAL FLOWERS,

Ambrose Giraudat, Neuvy (Norwood P. 0.), N. J.~This ls an fn.
proved muohine, including n yeries of long, straight knlves, for out-
ting threads into sultable lengths for the stamens of artifiolal How-
ors. It cuts the threads evenly and does it work rapldly,

IMPROVED SHOT CARTRIDG K.
Thomas Wilkinson, Brooklyn, E. D, N. Y. — Thiz s formed
by placing perforated shot upon sots of wires befween two wads,

IMPFROVED THILL COUPFLING.

Lovi Moor, Baraboo, Wis., assignor to himself and Wiltls I, Riob,
of same place.~This is an improved device for conneoting thill
and poles to the axles of vehioles, 50 constructed s to enable the
thills or pole to be easily and quickly detached without the use of
any wrenoh ortool. A spriog bar, provided with & point noda tat.

tened bolt, is combined with & thill iron provided with the hole, and
a perforated and slotted lug formed upon the yoke of an axle olip.
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IMPROVED HORSE BOOT.
Jowoph Fonnell, Cynthinns, Ky ~This s formed with o pandded
upward oxtension, nnd provided with a steap and rubber tube to
buckle around the heol of the hoof, The pandded upper part Is con=
nocted with the lowor purt by flexible steaps made flaring upward
nnd downward, and provided with a padded strap to buckle araund
the fotloek,

IMPROVED MAIL BAG,

K. Walter Itoberts, Troy, N. Y.~~This Invention fsan improvement
in tho olass of mall bog looks, whose distingulshing feature isn chaln
or flexible atrap, provided with s sorios of bolts or hangers, for on-
ghglog with n weries of siuples or keoperd, The improvement con«
slnts lo providing the bag-locking chain, formed of fiat links, having
bangers, or bolts, Inoronsing in length seriatim, with an extension
in the form of a leather pull-plece, which projocts from the pooket
{0 tho flap of the bug. Another part of the Invention Is the con-
struction of the sliding lock bolt, to which the aforesald ohaln I8
uttached, whereby an addross card, indicating the destioation of the
bug and the place from which it was sont, 18 secured In place.

IMPROVED METALLIC SEAL,

Alphonse Friedeick, Brooklyn, N. ¥.—This putent covors certain
Improvemeonts upon the maetallie seal for which letters patent were
granted to the same inventor, March 14, 1576, To moke the seal more
gocure, one of tho disks Is provided with a projecting eye or 4 per-
forated ear, through which perforntion the ends of o shaokle wice
are passed before twistiog them nround the stem. This confioes
the branches of the shackle wire at the edge of the button, with
continuous ring of metal, and obvintes the possible sepuration of
tho thin purts of metal forming the flange, and thus preventa the
opening of the sald flange by pulling apart the branches of the
shuckle wire.

IMPROVED LIGHTING ATTACHMENT FOR ALARM CLOCKS

Frank Fisoblein, Jorsoy City, N. J.—This is s device for lighting,
simultuncously with the release of the alarm, o candle or lamp ; and
it consists of the connection of the alarm mechanism of nclock
traln, by o falerumed and spring-ncted friction lever, that, on its
relense, ignites & mateh secured by sultable supporting aud gige
dovices nbove the candle er lamp,

IMPROVED COMBINED CALENDAR AND TIME PIECE

Miner H, Paddock, East Clarkson, N, ¥.—This invention relates
to the improved construction and arrangement of o calendar in u
time piece, s0 combined therewith as to Indicate the day of the
week and month and the month of the year. The improvement
consists in making the calendar devices independent of the effect
of the main spring, so that, instead of being operated theroby, they
aro actuated by the band of the operator, through the winding
stem In the act of windiog, by means of which arraogement the
fact of the winding of the watch Is indicated upon the dial face,
and the question as to whether the wateh has been wound or not,
15 easmly nscertnined by reference thereto. The Improvements also
gorye to simplify the operating parts of the calendar, and conse-
quently render its construction cheaper and (ts operation more re-
liable.

IMPROVED WHIP FERRULE,

Dexter Avery, Wostfield, Mass.—~This improved whip button I3
constructed with the bralded, wovon, or knitted cover of thread
turned or folded over the ond of the mold into the hold for the
stock, 20 a8 to make a better finish of the ends than is made when
the button is covered after beicg put on the stocks, and also to
make finished buttons independently of the stock.

-

NEW HOUSEHOLD ARTICLES,

IMPROVED FIREPLACE FENDER.

Henry C. Wesson, Fulton Station, Ky.—This fender is contrived
to disconnect at the middle or thereabouts, and swing open, and
also to fold up against the jambs in a compact manner out of the
WAaY.

IMPROVED CURTAIN FIXTURE.

Michael Haughey, St. Louis, Mo.—This isa curtain fixture that
is made without the use of springs. It consists of & curtain roller
to which a welghted band is applied, that raises the curtaln, while
a weighted pawl, locking into a ratehet of the roller shaft, secures
the curtaln at any bight,

IMPROVED ROCKING CHAIR.

Wm. E. Buser, Chillicothe, Obio.—This Improvement relates to
the application of an improved fastening or means of connection
between & rocking chair and the base platform upon which it is
supported and vibrated. The fastening consists of a slotted plate
attached to the platform, & book or arm atiached to the rocker and
working In the slot of sald plate, aod a spring arranged to bear up-
on the said hook or arm. The slotted plate attaches the chair to
the platform, and alzo holds it in proper position thereon. The
spring tends to bold the chair seat level In that It counterbalances
the weight of the back, which would otherwise cause the chair to
assume an inclined position. It also assists in giving the chair an
casy rocking motion.

IMPROVED VEGETABLE STEAMER.

Elias Stangeland, Rock Dell, Miun.—This invention relates to a
furnace and steaming apparatus for cooking graln, roots, ete., for
cattle, also for heatiog water, It Is designed for the use of farm-
ers, livery stable proprietors, and others haviog the care of stock.
1t is portable, the several parts may be easlly detached and put to-
gother, and the consumption of fuel Is very economical, while the
steam s so applied as to speedily produce the desired effect,

IMPROVED TACK HAMMER.

Willis C. Avery, Wallingford, Conn.—This consists of a tack ham-
mor with a wedge-shaped pene end, haviog a dovetailed groove di-
minishing In width and depth from the body of the hammer toward
tho sharp edge of the pene.  This offers a ready means of sticking
he taok in, previous to driving it, without using tho fingers.

IMPROVED TILTING CHAIR.

Alanson 8. Cushing, Buffalo, N. Y.—This is mainly a novel ar-
mngemoent of langed hinged plates, rubber blocks, and springs, the
whole forming a convenient and desirable device for pivot or scraw
ohalre,

IMPFROVED FIREFLACE HEATER.

Samue! Musser, Beaver Fallg, Pa.—This invention relates to cer-
tain tmprovements in that olase of fireplace beaters which have n
hot alr chamber in the rear, which fs employed in connection with
n flue nnd reglstors for beating the upper rooms of a butlding. The
(nvention consists in the particular ction and arrang

of tho parts wheroby the construction is simplified and a more
eoonomion! use of fuel obtained.,

NEW TEXTILE MACHINERY.

IMPROVED WEFT FORK.
Calob H, Warflold, Whitinsville, Mass.—This is a novel construe-
tion, whereby the fogers are readily soldered to the arms (o holes
them

connected with & grooye, so that a cheap method of
is obtalned. They oan be readily be taken out by the appli
of & hot tron, and others put In,

i,




KINO AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

N ——
IMFROYED REVERSINLE LOOK.

Bdwin A. Kimball, Danville, Ill.—Tn this device the latch sorves
aleo ws & look bolt. The Invention consists (n comblning with & key-
holed case and sbouldered bolt & double aoting guard, plvoted cen-
trally 10 & recess of the bolt, baving portions thereof curved and
provided with projecting teeth, so &s 10 enable the same koy to look
the boit, no matter in whioh dircction It may be turned.

IMPROVED MOURING HOOK,

Nols B. Johnsen, Chelses, Mase, ssignor to himself and George
W. Ganoaway, of mwme place.~The favention consists in tongued
notohes formed In the parts of the hook at thelr shouldors, and the
grooved shoulders or projoctions formed upon sald parts at thelr
polnts, to adapt tho parts of the hook to tnterlook with each other,
To open the hook a spring key Is withdrawn, and the eyes slipped
around upon one of the arms of a poar-shaped thimble, whiok allows
the parts of the hook to be drawn wpart,

IMPROVED VENICLK SI'RING.

Thomas Alsop, Bikbart Olty, 1L-This consists in combining a
ratohot and pawl with spriogs arcanged on shafts and attaohed at
thelr inoner onds to looso sookots, The prossure of the wagon body
upon the lover arm i transmitted to the spieal spring and through-
out the full length of the same to the xed sooket, the spring being
oalled gradually but entirely into setion, avolding thereby any vio-
lont shooks and producing the ensy and elastio piay of tho springs.

IMPROVED VEXTILATING CARRIAGE AND CARRIAGE TOP,

Eura Marsh, Newark, N, J.—This Invention proposes to make
closo carriages in such a wany that fee=h alr, in aoy desired quantity,
may be admitted, nod the foul alr allowed to eseape,  The lnven-
tion consistsin a oarringe body, bhaving Its front top bar and posts
wade bollow or tubular, and provided with the opening to admit
fresh alr to the carriage body. The latter 18 also provided with an
alr space, made by loterposing a sheot of straw board betwoen the
upholstery and the walls, through whioch they are formed, The
second Invention includes a shield made (o two parts, in which are
Flass panes connected Lo the msh board by swiveled eyos, 8o that It
may be adjusted to any angle, according to the relative position of
dash and top. Another new feature Is a frame arrangod in con-
neotion with the dashboard to hold a rug which is adapted to serve
asa foot warmer,

IMPROVED DRAPT REQUALIZER.

Alexandor Meharry, Ploasant Hill, Ind., sssignor to himself and
Willlam Brown, of same place.—A bar is pivoted to the tongue,and
to its ends are attached small chains which are secured to hook
bars. From one hook bara cbain passes to a pulley on the axle,
along the axle to another pulley on the tongue, thenoo to another
pulley on the axle, and then to the other hook bar, To each hook
bar a whiffietree is attached. By this construction the polnts of
draft attachment are close to and upon a level with the forward
ends of the plow beams; and by adjustiog the position of the pulley
on the tongue with respect to the axle, the weight of the tongue
may be wholly or partly taken from the horses’ necks, as may be
desired.

IMPROVED WAGON BRAKE,

Jacob Hamelback, Hopewell, Ohlo,—This invention relates to
certain improvemonts in that class of wagon brakes in which the
back lashof the neck yoke and the forward movement of the ve-
hicle when the team {s stopped serve to apply the brakes. The fn-
yvention consists In the particular construction of deyioes connect-
ing the brakes with a sliding collar, to which the neck yoke is
counpoted ; in the use of a ratchet and pawl, arranged to auto-
matically hold the brakes applied, and to automatically release the
same upon the stacting of the team. Italso consists in the pecu-
liar construction of devices for preventing the application of the
brakes while backing.

IMPROVED BARREL HEAD,

John W. Sasscer, Jr., Horse Head, Md.—This invention contem-
plates the manufacture of barrels with heads that may be readily
removed without taking off or loosening a hoop, or impairing the
strength of barrel. The invention consists in making an expansi-
ble barrel head in four pieces, of which two are pivoted to and
over a third, while the fourth plece is employed to serve as an ex-
panding key that retains the head tightly in {ts proper position.

IMPROVED DUMPING WAGON,

Jared Wells, Grand Rapids, Mioh.—The bottom of the body is
made in three transversely pivoted soctions, each of which s con-
nected by a chain to & pulley, and sald chains pass to a shaft oper-
ated by a lever. By turning the lover the sections are tilted suffi-
clently to cause the load to elide from the rear ends.

IMPROVED FIFTH WHEEL,

David G. Wyeth, New Way, Ohlo.—~The object of this Invention
is to provide an lmproved swivel coupling for connecting the front
spring and axle of carriages, wagons, and other vehicles, It con-
gists in the construction of a sectional socket containing a bearing
with two bevels which form a swivel connection between the spring
and axle, and in the means of connecting and securing the parts
together, the whole being designed to take the place of the fifth
wheel and kiog boit as ordinarily employed.

IMPROVED AUTOMATIC GATE.
William A. Baker, Morenci, Mich.—This gate is so constructed
that it may be opened and closed without {ts belog necessary for the
driver to get out of the vehicle. It occupies no space outside of
the line of the fence, and its operating mechanism is raised from
the ground so as notto be affected by snow and frozen ground, and
it eloses directly behind the vehiele.

IMPROVED DUMPING CAR.

George A. Gregg, Quarry, Iowa. —The car Is mounted on two
grooved middle wheels running on the ralls, and a single wheel on
each side running on plank, by which contrivance the car may be
dumped olther mdewise or endwise. The middle wheels aro the
support when dutaping sidewise, and the side wheels when dump-
ing endwise. The sides and end of the box are 8o pivoted to an
overhead support that theoy keep c'osed when the car Is upright,
and open self-aotingly when the car dumps,

IMPROVED YENICLE SEAT LOCK.

George B. Roblson, Locke, N. Y.—~This is an iogcolous lever and
clamp for fastening & soat to the body of a vehlole, in such a way
that the seat cun be readily moved forward or back upon or deo-
tached from the body.

IMPROVED DUMPING WAGON,

Montgomery C,and Heory L. Melgs, Romney, Ind. ~This inven-
tion relates 1o certaln improvements upon the dumping wagon for
which letters patent, No 104,125, were granted to the same Inventors,
July 27, 1875, It conslata in a detachable skid ndapted 1o be attach-
ed 10 the end of the wagon and used as an (nolined way, up which
the losding so00p 18 drawn, by means of n doubletree of greater
length than the width of the wagon, the horses being attached to
the ends thereol, and walking upon opposite sides of the wagon,
The invention also conslsts in guard rails, placed upon the sides of
the wagon to prevent the doubletree from dersoging the dovices
for lifting the bottom sectlons of the wagon. It also further con.

Srientific dmevican,

nists In a support, pivoted to the bottom of the froot end of the
wagon and provided with a notob which, when the ond of the
wagon 1s ralsed, falls upon the reach, from the aotion of gravity,
and supports the wagon in an elevated position so as Lo acoommo-
date the front wheels in short turning.

IMPROVED SAWING MACHINE,

Willlam 8. Saundors, Atlanta, Mo.~This lnvention consists of a
portable sawing machine, contalniog & crank and band wheel con-
trivanoe for workiog the saw by a crank and pitman. The esson-
tinl featuros are & ground hook, for holding and fastening the log,
a helper for holding small stioks, and & shaft and truock whouel con-
trivance to facilitate the moving of the machine from place to
place.

IMPROVED CAR MAT,

John W, Groat, N, Y.—The object of this fnvention Is to fur-
nish an (mproved mat for the floors of cars, salooos, and other
places, which shall bo stmple In constraction, strong, firm, and du-
rable, and at the same time capable of belog made very ornamen-
tal, This mat s formed of strips of wood whioh, by screw bolts
carried diagonnlly botween corner pleces and a flanged oenter pleoe,
are securely fastened In place,

IMPROVED IAND CART.
Josoph M. Jonos, Parls, Ky, ~This Inventor combines the body
of a hand cart, n ornnked axle, and an elliptic spring, the lattor
resting on the sliding frame, while the omnked axle supporu it
Heo Is thus onabled to apply the spring to take up the shock of Jars
and Jolts without Ifting up the body too high above the whools.

IMPROYVED AUGER,

Willlam H ©. Smith, Pawtucket, R. L.—This I8 an improved
hollow auger for boring woodon conductors, belog 0 construoted
that the wood I8 obipped up to allow It to fall down through the
wugor without ologglog, Bits of different size and hight uro usod,
and there s & new way of attachiog the bit to the auger by side
projections, grooves, and a fastening scrow,

IMPROVED CIRCULAR BAWING MACHINES,

Jamos T. Baggs, Nridgeport, O.—This Invention consists of an
Improved arrangement of contrivances for automatically adjusting
the tiiting table Interally at the same time and by the same opera-
tion that it Is tilted, the lateral adjustment beiog to shift the saw
slit #0 a8 to compensate for the misplacement of it relatively to the
saws, caused by the tilting. The invention also consists of a novel
contrivance of the apparatus for adjusting a couple of saws on an
A-haped frame, whereby both saws may be adjusted simultane-
ously, or elther independently of the other.

IMPROVED DUMPING WAGON,
Samuel B. Steward, Urbans, O.—By operating a lever or pinion,
a shaft secured in the frame meshes into a curved rack attached to
the forward part of the body. This raises said portion of the body,
when, by sultable devices, the ond board may be released and the
contents discharged.
IMPFROVED SHUTTER AND DOOR FASTENER.

Thomas B. Rogers, Jr., Brooklyn, assignor to Max Hallhelmer, of
same place. — A couple of bars, of unequal length, are joined to-
gether at one end. One is joined to the window and the other to
the window sill, so that they swing with the blind. At the Joint of
the bars is & clamp by which the joint can be readily made rigid to
fasten them and hold the blind in any position ; and besides the
clamp, there is a stud which drops into a rocket in the sill to fasten
the blind shut,

NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPROVED NAIL EXTRACTOR.
Lorenzo D. Browne, Shawnee, Oblo,~This consists of an aux-
fliary claw mounted on the top of the ordinary cluw bar in such a
manner that it can be used when the spike 18 too high for the main
claw, and can be swung out of the way readily when not required
for use.

IMPROVED FRICTION CLUTCH.
Bdwin F. Willlaws, Bald Mountain, Col. Ter.—This invention
consists of brakes which are drawn against the face of a disk
wheel by wedges moved by a sliding head on the shaft, in turn ope-
rated by the levers,

IMPROVED LEATHER-SKIVING MACHINE.

Edwin B. Stimpson, Brooklyn, N. Y.—~This Is a machine by
which thin, Ught, and soft leather can be readily skived in pieces
of any form. It consists of a table, which can be revolved and
turned {n any direotion, and also raised and lowered at will, over
the centrnl portion of which is a rotary skiviog cutter, a rotary
preeser, and a rotary guide for the leather. The Jeather is placed
on the table, and the Intter turned or moved sbout so as to pass the
margin to bo ekived under the outter. The work {s effectunlly and
rapidly performed on leather of any thickness, quality, or condi-
ton.

IMPROVED MAGNETO ELEOTRIC MACHINE.

Thomas W. Livingston, Alnsworth, Iowa.—This invention con-
sists of stralght magnets with alternating polarities, and wire coils
wound in one direction, combined with a revolving shaft baving
at both ends as many radial arms as thero aro magnets. The shaft
Is provided with a commutator in connection with conducting
springs, attached to a pivoted lateral block set by a lever into a
notched plate for produciog currents of uniform or reversed po-
larities,

IMPROVED CAR COUPLING,

John H. Lands, Relgelaville, Pa.—This consists of a pivoted link
that is rised from the top side or piatform of the car by a laterally
swinging link frame, The Iatter Is retained in position by a sliding
guard plece with front plate until pushed back on the approach of
the car to bo coupled, 80 #s to drop the hink over a coupling hook,

IMPROVED CAR COUPLING,

James B. Smith, Hepworth, Ontario, Oan.—This invention re-
Istes to cortaln Improvements upon the car coupling for which
letters patent were granted to the same Inventor on October 28,
1875 ; and It consists in the improved attachment of the drawbar
to the oar. Tho rear end of the drawbar Is recessed, and {n the
recess is armnged & box over which the drawbar slides, whioh box
swipgs on a vertical pivot and constitutes the connection with the
car. Upon each sido of this slidiog box and arranged In the re-
oessed drawbar are disposed Independent springs, which
ment onables tho buffer spring to be made stronger or lighter than
the draw spring, as may be desired.

IMPROVED NUT LOCK.
George E. Jordan, Angola, Tod,—This inventor proposes a con-
tinuous strap or plate with sloty or recesses for soveral nuts, sald
plate being secured by washers and keys at the ends.

IMPROVED GOVERNOR FOR ATEAM ENGINES,

Christ Ackermunn, Young Amerion, Mion.~This Improvement
oonsista In the peoulinr consteuction of parts whereby the connec-
tion between the valve and the balls of the governor is broken
whenevor the belt breaks and the balls drop, so that the valve au-
tomntionlly closos ns soon as the aceldent occurs, und the spoeding

of the machinery ls prevented by cutting off thoe steam,
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IMPROVED BOAT -DETACHING HOOK,

Robort MoMaugh and Arohibald McMaugh, Bt Catharine's, Oun.
ada.—This conatats of o pair of hoolo, surrounded at the middie by
s pivoted loop which ordinarily holds them closed. The loop Iy
bold in place by & pin entering one part of the hook and belog held
thore by n spring. A oam arrangement is added, so formed that,
when it 1s turned to bring its lever upward, it may foroe ontward
the spring, withdrawing the pin from the hook and allowing the
loop to be ralsed,

IMPFROVED COKE OVEN,

Sobastian Stutz, Pittsburgh, Pa. —This improvement consists {n
the arrangement of zigeag passages below the bottom of the coking
chamber and upon the sides between the inner and outer wally
whereby a more uniform heat may be maintained, and also in the
omployment of a reservoir for the oollection and utilization of the
WASLO gAsOA,

IMPROVED MAOHINE FOR CUTTING BOOT STRAPS

John B. Plummer, Hornellsville, N. Y.~This Invention Is de-
signed for cutting boot straps, but is applicable aiso for cutting
strups usod (n harness, trunk, and saddle making. Tt consists in &
framowork oarrylng a revolyving shaft baving a leather bolder pro.
vided with a sot of automatically operated clamping fingers or
springy, whioh olasp the leather to n holder, In combinution with a
stationnry knife whiol, ne the leather holdor rovolves, cuts off the
length of tho strap, and a series of stationary knives which sever
the out geotion of leather into a series of straps.

IMPROVED PACKING FOR CARL AXLE BOXRES,

I, Bonedlot, chmond, Va.—This invention relates to means for
packing the axle boxes of cars and other vehicles g0 as to furnish o
gradual supply of lubricating material to the journals, and con-
slats 1o the application of cork or nnrlogous substance, so that ofly
of a liguid oburaotor only ut ordioary temperatures may be as ren.
dlly employed as those that assume a more solld form, and so that
the boxes may be safely manipulated even by uoskilled persons,

IMPIOVED GUARD FOR RAILROAD CROBSINGS,

Lyman L. MoCrea and Robert V., Coon, Troy, N. Y.—This is a de-
vico for preventing horses’ feet from getting caught upon the
spiko hends, or between the rail and planking, at raflrond crossiogs,
It consists (0 a guard haviog one edge formed to fit upon the flange
and into the neck of the rall, and its other edge formed to Nt against
the edge of the planking. It Is concaved upon its upper side, and
provided with a flange and lugs to underlap the pianking and the
flango of the rall between the ties.

IMPROVED DIE FOR MAEING HAMMERS,

Henry W. Kip, Buffalo, N. Y.—This iovention consists of dies
contrived In a novel way for shaping, riveting, and other like ham.
mers, and punching the eyes in a drop press at one blow, and also
partly sepuratiog them from the rod.

IMPROVED BELTING.

John Neumann, Brooklyn, N. Y.—This consists of broad metal
links with notches in the ends, forming loop-shaped projections
for Interlocking. The projections of one are arranged in the
notches of the other, and a couple of pins are inserted and so
arranged that they roll one on the other when the chain bends
around the pulleys. Sliding friction in the connection of the links
18 thus avolded. The invention aiso consists of plates attached to
the sides of the lnk to adapt the belt for grooved pullieys. Sald
plates are =0 arranged as to fit the sides of a tapered groove, and
bave a little flexure in the connection with the links, so that they
accommodate themselves to the sides, These plates are connected
to the links in a simple and {nexpensive manner, which also con-
stitutes a part of the invention.

BUTTON-SEWING ATTACHMENT FOR SEWING MACHINES,

John W. Fries, S8alem, N. C.—This consists of a clamp for holding
the buttons under the needle arranged on a shiftiog plate, which
is worked to right and left alterpately with the operation of the
needle by a little vibrating cam on an elbow lever worked by the
needle bar, and which 18 itself vibrated by the plate which carcies
the olamp.

IMPROVED PUMP,

John K, J, Foster, Horbury, near Wakefleld, Eogland.—This
consists in constructing the displacer in the form of a hollow oyl
{ndrical sheet metal vessel, with a tube running through the same
longitudinally, so that several of the displacers may be piaced
upon the eame pump spear, if desired.

IMPROVED BURNISHING MACHINE FOR BOOTS AND SHOES,

George E. Burgess, Hudeon, Mass., assignor to himself and Waldo
B. Brigham, same place.—This consists of a rotary burnishiog
tool, constructed in conlcal form to fit the beveled sbape of the
edges of shoe shanks, and haviog a bead whioh fits the upper odge.
Tho head at the same time constitutes & gulde, by which to id the
operator in applying the shoe to the tool. A friction pad ls com-
bined with the tool, to afford the heat necessary to the efficlent
action of the tool.

NEW AGRICULTURAL INVENTIONS,

IMPROVED MILK COOLER AND STRAINER.

Charles Weinels, Bloomingdale, Ill.—This is an improved milk
cooler and strainer, by which any quantity of milk may be cooled
in quick and effective manner for transportation, the cooler allow-
ing also the ready detaching and cleaning of the parts. The Inven-
tlon consists of an outer water receptacle, n milk receiver, with
bottom strainer and threaded tube screwing fnto the bottom tube
of the outer receptacle, and of an interior cooling can, with spiral
winding rib, torming the channel for the milk to pass through to
he outlet tube.

IMPROVED BEE HIVE

Caled E. Bost, Davidson College, N. C.— This invention relates to
an improved construction of bee hive designed to give greator se-
curity to the bees from the attacks of moths and millers, and
which shall be more convenient in handling and botter adapted to
promote the health and prosperity of the bees In all seasons. It
conslsts In the construction and arravgement of the eotrance to
the hive for keeping out moths and mitlers, and in & supplemental
upper seotion for the hive, whioh can be taken off or placed on ac-
cording to the requirements of the season.

IMPROVED RAKE,
Glover Hawley, Hawleyville, Conn.—The objeot here is to make
rkes that have become loose upon the handle as firm and strong
asnow ones. A plate of wood or metal, made wider at its forward
end, and with two holes to receive the middio teoth, Is secured to
the handle and head,

IMPROVED WEANTNG BIT FOR CALVES
John H. Bailey and Loufs Loupee, Toledo, Towa.—This is an {m-
provement on the ant-sucking bits for calves for which letters
patent bave been granted to John H. Balley, under date of Novem-
ber 9, 1875, #o that the animal has & better chance to cat and drink
without coveriog up the ends. The lnvention consists of a tubu-
lar suction bit, which {s made of two centrally hinged v
open at the ends, whioh rings are attached to stationary
projecting toward the rear of the bit seations ~
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Walrus Loather and Walrus Leath
polishing. Greene, Twood & Co., 18 hr:' r::.“!}. fr“

Patented Invention of real morit wanted—No
notlce taken unless particulars specifed, Address A.
B, H., Siatlon G, New York City.

The Photo-Eograving Co. have been obl to
remove from (2 Oourtlande $t, to a Inrger hulmlo':gt 0
Park Place. Thalr Rellof Plates for Nowspapor, look,
and Catalogue Tlusirations aro rapldly taking the plsce
of Wood Cuts and are unsurpassed, Hoo advertisement
1n another column of (his paper.

Wantod—A Marlne Eogloeer, with some
for partnership to & valuable invention. A great fortune
s offered 1o a spocalative man. Address to J. Ch.,
P. O, Box 20, Bristol, Conn,

8ee Boult's Paneling, Moul
A A e e o o
sample of work, 1, O, Mach'y Co., Battle Creek. Mich.

Use Blake's Dolt Studs for Leathor or Rubber
Belts. Gresne, Tweod & Co., 18 Park Flace, New York.

New 4 H.P,(link) Rogine,§75. Look 8, Taunton,Ms.

For Sale—35 (n.x16}4 ft. Lathe, $400; 81 (n.x10 ft”
d0,,$250; 1810, x8)¢ 1t do,, $135; 15 1n_xx 1, do., $100; 9 fx
Planer, $400; 6 ft, do,, $35; Profl'g Machine, $30; Lin.
coln Miller, $200, Shearman, ¢ Cortisndt 8¢, N, Y.

The Bastot Magnotlo Eagloe for running Sewing
Machines, Lathes, Pumps, Organs, or soy lght Machin-
ory, 1-52 to X borse power. Agents wanted Address,
with stamp, 1113 Chestuut St , Philladeliphia, Ps,

Parties manuf'g Door Knobs 10 Order, send ad-
dress to W. H. Goane, Architect, Chatham, Oat., Can.

Scroll Saw Blndes, best quality, made to order,
and Sheet Steel cut to pattern, by A, Coats, 108 Hester
8t., New York City, Send for List,

For Sale—At n great Bargsio, Grain Elevator,
Hay Press, and War all in I repalr and
good location, Address O A Gleckler, Farmington,Jowa,

Machinist's Tools, second hand, which must be
sold in order to close up an old partnership. For pam-
phlet, giving full description of each tool, address Step-
toe, McFarlan & Co., 214 West 2nd St,, Cincinnati, Ohto.

Baxter Wrenches fit pecullar corners. Prices
reduced, Greene, Tweed & Co,, 15 Park Place, N, Y.

The French Files of Limet & Co, have the en-
dorsemont of many of the leaalng machine makera of
America. Notice samples in Machinery Hall, Centennial
Exposition. Homer Foot & Co,, Bole Agenta, 22 Platt
Bt,, New York,

Yaoht & Stationary Engines, Sizes 2, 4,6 &8 H.P.
Best for Price. N. W.Twiss, New Haven, Conn,

Hand Fire Engines, Lift and Force Pumps for fire
and all other purposes. Address Rumscy & Co., Seneca

Falls, N. Y., U, 8, A,

Corrugated Iron—Iron Bulldiongy, Roofs, Shut-
ters, Doore, oto. Moseley Iron Bridge and Roof Com-
pany, Ofiice, 5 Doy 8t., New York, Send for clrculars.

For 2nd Hand Portable and Stationary Bollers
and Engines, address Junius Harrls, Titasville, Pa,

$1.000 for any Churn equal to the “ Prize.,” A, B.
Cohu, 197 Water 8t,, New York.

Centennial Exhibitors, buy your Belting in Phil-
adelphia, from O, W, Arny, 184 North 34 8t., and save
frelght and trouble, Satiafsction guaranteed,

Wanted —~Charge of Weaving Department, Cot-
ton or Saunet, by a practical, experienced man, Ad-
dress A B. C,, I'. O. Drawer No, 8, Greenville, N, H.

Trade Marks (n England,—DBy a recent amend-
ment of the English laws respecting Trade Marks, cftl.
gens of the United States may obtaln protection in
Grest Britadn as readily as In this country, and at about
the same cost, All the necessary papers prepared at
this OMce, KFor further information, sddress Munn &
Co., ¥ Park Row, New York oity,

Gas und Water Pipe, Wrought Iron. Send for
prices to Balley, Farrell & Co., Pittaburgh, s,

Shinglos and Heading S8awing Machine. See ad-
vertisemeont of Trevor & Co., Lockport, N.Y,

Solid Bmory Vulcanite Wheels—The BolidOriginal
Emery Wheel—other kinds umitations and infertor. Cau-
tlon—Our name is stamped In fall on all our best Stand-
ard Belting, Packing, aod Hose. Buoy that only, The
pest 18 tho choapost, New York Belting and Packing
Company, ¥ and 8 Park Row, Now York,

Stool Castings, from one Ib. to five thousand Ibs.
Invaluable for strength and darabliity, Ctrculars free,
Pittaburgh Steel Ussting Co., Pittaburgh, Pa.

For best Prossos, Dics, and Fruit Oan Tools, Bliss
& Willlama, cor, of Piymouth and Jay, Brookiyn, K. ¥,

For Bolld Wrought-iron Boams, oto,, soo adver-
tsement, Addross Union Iron Mills, Pittaburgh, Fa,,
for lithograph , &¢

Hotohldiss & Bull, Meriden, Conn.,, Foundrymen
and workers of shoet metal, Fino Oray Lron Castings
to order, Job work solleited.

American Motaline Co., 61 Warren Bt., N.Y. City.

For Solld Bmory Wheels and Machinoery, send to
the Union Stone Co,, Boston, Mass,, for clrcular,

Hydraullo Presses and Juoks, now and socond
band. Lathes and Machinery for Pollsbing and Buffing
Motals. K, Lyon, 470 Grand Streot, Now York,

Spinning Rings of s Buperior Quality—Whitins.
nuzspumlu lm Co,, Wnitloaville, Mass

For best Bolt Cutter, st groatly reduced prioces,
sddress H. B, Brown & Co,, Nowlilaven Conn.

Diamond Tools—J. Dickinson, 64 Nassau 8t., N.Y.

Temples and Oflcans. Draper, Hopodale, Muss,
All Frult-oan Tools, Ferraoute W'ks, Bridgeton,N.J.

Wind Mill Rights Cheap—Ono county in onch
Blate to give for Introducing the mill, For torms, &c,,
pddress K. 8, Swith Good Hope 11

Scientific American,

les THeY

A. K, will find, on reference, that ths per-
potunl motion absurdity in most of {ts forms Is
discussod n vols. 23 and 24,1, J. will find form-
ul for ealoulatiog the strength of bolloes on pp.
116, 165, vol, 28.—F. W, oan nlokel plate Iron oust-
logs by following the dirootions on p. 205, vol, 44,
Jo B, onn olean marble by the moethod detalled on
P80, voL U2, —J. W H,, J. O. W, C.B, F.J. M,
J. D, R M, and others who ask us to recommend
books on Industrial and sclentific subjeets, should
addross the booksellers who advertise (o our ool
umns, all of whom are trustworthy firms, for cata-
logues.

(1) R, M, C. sayn: Wo have an engine 7}
foches diameter by 20 lnches stroke. Tho steam
ports are 4 x 3 inches, with a 13§ inoh stonm plpe.
Wo use 00 Ibs. steam boller pressure, cutoff at |
stroke, and run at 13 revolutions per minute,
using % to 1 cord hard wood per day. We have
written to a firm in vegard to & governor for the
same, and bhave received a roply that the steam
pipo should be not less than 244 to 3 Inches, as the
steam now has to travel through 134 nches plpe
at the rate of 15000 feet per minute, to keep up
with the plston. Isthis so? A. Tho steam plpe
18 too small If you wish to geot full power out of
the eogine. Under the clroumstances, it seoms

capital | to be large enough, and you oould probably car-

ry & lower boller pressure, and open the throt-
tie u little more.

(2) C. C.E. asks: What time of the year is
best for outting oak timber for fence posts? A,
There 18 some diference of oplolon on the sub-
Joot, but we think the welght of authority is in fa-
vor of cutung the tmber in spriog or autumn,

(3) C. L. M. asks: 1. What proportion has
the foous of field lens of an Huyghenlan negative
eyeplece to the eyeglass, as used in compound mi-

(12) H. M. W.mayn: 1. I am making a
small engine,with a oylinder 134 x § Inohes. What
should be the wizo nnd welght of fiy wheol? A,
Make it 10 Inohes in dinmeter, to welgh 12 or 15 Iba,
2. 1 wish to make s horfzontal boller M Inches In
diameter and 2 foot long, with a flue 8 inches In di-
amoter, using the flue for a Breplace. Would this
louvosuliowent water spaon? A, You, 3 Would
onst fron heads do? A, We do not recommend
tholr use,

(18) J. J, mayn: 1, You state that some kinds
of onet lron becomwe oaschardenod ton bigh degree
by friction nod wear, Is there any particular mix-
ture of oast fron that will become thus casohard-
oned? A, All oast tron caschardens by friction.
The harder the metal s, the more It casehardens,
2. Isthere uny known method of casehardeoiog
elther wrought lron or cast iron by the appliostion
of any substance while lo motion? A. No.

(14) H. P. M., asks: I am making a pair of
cogines with live steam Jackets on cylinders. Is
there any better mode of effecting economy by
proventiong radistion? A, Steam jJackets are ad-
vantageous ln some oases, and in othoers It Is doubt.
ful whether thelr use Is beneficial. Much depends
upon the conditions under which the engine is op-
orated, and more, probably, upon the design and
mansgoment of tho jacket,

(15) L.H. ¥, sayn: 1. Wo often see, in the
morniog and evening,wheo the sky is partly clear,
streaka running to or from the sun, What causes
them? A. They are caused by a portion of the
sun’s rays passing through openiogs in the clouds,
while theadjacent portions are obstructed by the
clouds. 2. Why does more snow fall after sunset
than during the day? A, Thoe heat of the sun re-
tards ita forming. 3. SBome say that a noon mark
for the summeor season will not do for winter,
that the sun s farther west. Is this true? A.
There are but four times In a year In which the
sun will be on the noon mark at noon. Theseare
Apell 15, June W, August 31, and December 24,
The sun Is cither fast or slow the rest of the time.

croscopes? A, The fleld lens bas about doubk
the focal length of the eye lens, and their distance
apart is one half the sum of thelr focal longths.
2. What proportion has the aperture to the focus?
A. The aperture of oach is one balf the fooal
1ength.

(4) W. O. asks: During the first quarter
revolution of the driving wheel of a locomotive
(the wheel pressiog upon the rall), does the point
in the circamference marking the exaot top there-
of move a greater distance forward than tho ox-
act bottom of thesame? A, Yea

(5) W. G. says: I have tried zinc in my
bollers for preventing ipcrustation, and find it
very good. I wind strips of copper around it. |
put in a 3 feet by 10 feet boller about 20 Ibe. In 3 to
4 1bs. ingots. I pul some on the bottom,and some
on top of the flues, near the heads.

(6) M. B. M asks: 1. How much water
would Montgolfier's hydraulic ram discharge at
thespindle valve in ralsing 100 gallons 25 feet above
the supplylng fountain ? A.It would depend on
tho head and the efliciency of the ram. 2. Would
it disobarge any more at the spindle valve to raise
the same amount 50 feot high? A. Yes, other
things belog equal.

(7) J. H. H. says: Our town is situated on
a limestone rock bed, with a river running through
it; and when the water runs over the dam, the
windows and doorsof the houses within & quarter
of a mile of it shake. Is the shaking caused by the
water falling on the same strata of rock that the
foundations of the houses stand on, or by conous-
sion of the air caused by waves, etc.? The fallof
the water isabout 12 feet. A. We incline to the
firat hypothesis.

(8) C. G. B.asks: How much water is evap-
orated froma pond of given area (say 100 by 300
yards) in the course of a year, and how much dally
fn warm weather? A, In geoneral praoctice, the
average evaporation per 24 hours is taken at (%
of aninoh in depth. This only gives an approxi-
mation for estimates. Of course, for any partiou-
lar locality, it must be determined by experi-
meont,

(9) H. F. 8. asks: Would two half circles
of round lron, 1iach in dinmeter, placed (n curved
slots made to recelve them, bear a sudden and
great force, tending to separate two blocks con-
neoted by them, without straightening ? A, Thus
arranged, they would form a very strong conneo-
tion.

(10) I. L. B. asks: 1, What effect is pro-
duced on the temperature of alr by {ts belog com-
pressed? A, Ttisincreased. 2. Is this effect In-
tonsifiod by the extent of compression? If so,
what (s the law? A, See p. 123, vol. 33. 8. How
much oan gir be compressed? A, It s only limit-
ed by the strength and durability of the machine.
ry. 4. What would be the eoffect of heating or
coollng alr, when comproessed, after it is pormitted
to expand? A. Heatlng Inoreases, and oooling de-
oroases, the volume or tho prossure. 5. Has any
automatic device been contrived by which air can
be compressed, 80 a8 Lo give Itan expansive power
of two or moreatmospheres, and where can a de-
scription of such device be found? A. There are
numerous machines of this kind. You can ob-
taln descriptions from nearly any dealer In mu~
obinory.

(11) D, €. B. asks: 1, Is zinc paint as good
a8 oll paint for the outside of 4 boat where It will
como in contact with the water? A, Our experi-
enoce, which is, however, quite limited, {s rather
against the use of zine paint under such ofroum-
stanoes. 2. What s the best composition to use in
cleaning the brasswork on n boat? A, Buth brick
with oll answers very woll, 8. What composition
18 the best to put on fronwork of a boat to glve
it a smooth black surfaco that will last? A Mack

yvarnish made from petroloum is very good,

4. What acircle around the sun? A. These
are called parhella, and aro caused by the sun's
light belng refracted by molstare or frost in the
higher portions of the atmosphere,

(16) H.J. W, asks: Is there any acid that
will burn iron plating as decpas 34 an inchor
more? A.You may trya hotmixture of muriatic
and pitrio aclids with water. We do not, how-
ever, think that any method of this kind will
prove very successful,

(17) J. H. H. asks: Does the virtueof gyp-
sum for fertilizing land consist In the amount of
sulphurio acid combined with the lime? If so,
how cao I determine the relative amount of acid
in two differcnt parcels? A. It Is geoerally be-
lieved that the favorable action of gypsum upon
vegetation is due to the absorbed ammonia which
is ylelded up. Putridity gives rise to the forma-
tion of carbounio acid, which combines with the
lime of the gypsum, leaving carbonate of lime
and sulphate of ammonis. This explanadon of
the efficacy of gypsum-dunging, as it is termed, is
bowever insuficlent. The investigations of Mayer
have shown that in clayey soils the oxide of iron,
etc., affords largerand better combinations with
smmonia than gypsum. The quantity of gypsum
used is about 5 cwta. to the acre, containing and
realizing at the most 2%; cwts. of carbovate of am
monia. Mayer’'s researches, however, show that
{n an acre of fleld land there are 272, and In chalky
sofl 158,cwts, of carbonate of ammonia contained.
According to Liebig's late researches (1883) it ap-
pears that the gypsum gives up to the earth 2
portion of Its lime in exchange for magnesia and
potassa. But it must be borne in mind that pul-
verized gypsum, as well as unburntgypsum, when
brought into contact with a solution of potassa,
sets into a difficultly soluble mass. We must,
then, walt for an adequate theory until the seve-
ral reactions have been more closely studied.

(18)C. R. C. says: I wish to convert waste
silk into its raw state. How can it be done? Be-
ing twisted, it is almost useless. Is there any
chemical process by which the twist may be dis-
engaged and the substances converted into floss?
A. Weknow of none.

(19) C. A. B, & B, ask: How can we makea
waterproof glue, solid and tough at ordinary tem-
peratures, but which can be softened by heat?
A. Melt together in an iron pot equal parts of
pitch and gutta percha; apply while hot.

How can we make artificial camphor, desoribed
by Dr. Ure? A.Transmit the dried hydrochlorio
acid gas loto the artificially cooled essence of tur-
pentine 50 long ns It {8 absorbed. As soon as this
absorption ceases, the compound must be submit-
ted to the action of a freczing mixture of snow
and salt, by whioh It is separated Into two por-
tions, one of which crystallizes while the other re-
mains iquid even at 0* Fah. The production of
the liquid compound Is favored by elovation of
temperature. If tho temperature of the essence
be ralsed to212*° Fah. durlog theabsorption of the
hydrochlorie nold, the liguid compound only s
formed. Both the solid and the llquid are found,
on analysis, to possess the same composition. The
solid body bas been termed hydrochlorate of cam-
phene or of dadyl. It erystallizes In white prisms,
which havenn aromatiosmelland tasto resembling
those of ordinary oampho=. It is Insoluble lo wa-
ter ; aloohol dissolves one third of Its welghtof it
This artificlal camphor melts at 230* Fah,, and
bolils at 820°, nt the snme time undergoing partial
decomposition.

(20) H. L. nsks: How can I make gasoline,
for burning In a stove which I am construoting ?
A. Gasoline s obtained as a product of the dis
tillation of petroleum. It Is among the light-
est olls that come over on the frst application
of heat, its volatility and inflammablo nature ren-
deoring It & dangerous substance In fnexperienced
bands, It would be cheaper and safer for you to

purchase one of tho stoves in question, and with It
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explielt directions for its manipulation, rather
than attempt the construction of one from any
directions that we ocould give you. This answers
po vernl othor correspondenta,

(21) A. B. says: We are osing inkstands
made of zine piate, but the ink will not keep In
them, as the logwood falls to the bottom,and above
is clear water, How oan | remedy this? A. The
common weluls ure not suitable for the construc-
tion of lnkstands, 0o matter what varjety of ok
s employod, Glass vessels are the best and most
eoonomioal,

(22)'8. P, mays: I desire to get a light
(from an ofl lamp or & coal gas lame, that bas no
chemioal activity or sctinlem whatever. | under-
stand that & yellow light has no such activity, and
that photograpbers use a yellow light in thelr dark
rooms without its exerting any apparent effect on
the negative, How can I do this? A. The sotin-
fem of lamp or gas ame Is slmost Imperceptible.
Suoh light Is of itself of & yellowish cast, and does
not require the colored glass you mention.

(28) J.P. O. asks: What chemical will de-
stzoy tinfoll without solling paper or estiog it up?
A. Try mercury.

(24) W. J, F.says: Please give me a form-
ula for protoxide of tron. Can it be made by any
other method than passing dry bydrogen over the
red oxide 7 A, Yes. The monoxide is thrown down
from Its solution as & bulky, whitish bydrate, by
the addition of a little solution of potassa; it soon
becomes brown, bowever, if allowed to remaln In
contact with the alr, by the absorption of oxy-
gen.

(25) C. D. M. asks: Can dynamite be dilu-
ted to n degree that it will lessen its explosive pro-
pertios, 10 that it can be experimented oo by in-
experienced persons without daoger of serious
results, and at the same time retain its character-
istics #o that its actions may be understood 7 A.
Such experiments could not possibly be made free
from danger. The dllution you suggest is not
practicable.

MDERALS, BT0.—Specimens have been re
seived from the following correspondents, and
examined, with the results stated :

D. F. M.—It contalos no siiver.—J.C. H—The
inorganic coostituents of the sample are alum-
ina (considerablc), potassa, soda, lme, and traces
of iron and strontia. It would require a complets
apalysis to determine the organic constituents,
which form a very considerable portion of the
substance,—~W, R. F.—~No. 1 s gum of artocarpus
incisa, We cannot say whether this contalns any
fojurious matter or not ; but maoy of the gums of
the same species have acid and intensely polson-
ous properties. We cannot classify No. 2 without
an analysis. Nos 3and 4 are Florida beans.

COMMUNICATIONS RECEIVED.

The Editor of the BOIENTIFIO AMERIOAN 80~
knowledges, with much pleasure, the receipt of
original papers and contributions upon the follow-
Ing subjects:

Oun a Telescopic Eye. By J.H. H.

On the American Flag. By C.E.N.

On = Boat Protector. By A. M. G.

On the Confederste Banner. By 8. D.

On Canine Sagacity. By 8. 8. M.

On the Flow of Liquids. By C.

On the Erie Canal. By W, J. A,

On a Picno-Hydrometer. By H. W.

On the Wear of Railway Rails. By J. Lo

On a Torpedo Experiment. By A.B. R.

On & Remarkable Egg By J. Mol
Also inquiries and answers from the following:

B.B—-E.L.L—-A M §5-G.B. E—-P.B.—J K.—

T.B.~N. W.-J. F—0. A-T. R V.- G. W, §—

C.8,C.—H.8. R—-D. 8§,

HINTS TO CORRESPONDENTS.

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

Enquiries relating to patents, or to the patenta-
bility of Inventions, assignments, ete., will not be
published here. All such questions, when initials
ouly are given, are thrown Into the waste basket,
as it would fill half of our paper to print them all;
but we generally take pleasure ln answering briefly
by mail, if the writer's address Is given.

Hundreds of inquiries analogous to the following
are sent : “ Who makes air pumps? Where can
steam engine indicators be bought? Whose is
the best pressure gage? Who sells detonating
rallway signals ? Who sells plate friction electrical
machines?" All such personal inquiries are print-
ed, as will be obgerved. tn the column of “ Business
and Personal,” which Is specially set apart for that
purpose, subject to the charge mentioned at the
head of that column, Almost any desired infor-
mation car n this way be exreditiously obtained.

[OFFICIAL.)
INDEX Ol:“ !_N!ENTIONS

Lottors Patont of the United States weore
Granted In the Week Eanding
April 11, 1876,

AND EACH BEARING THAT DATE,
(Those marked (r) are relssucd patents, )

A complete copy of any patent In the annexed I,
lncluding both the specification and drawings, will be
furnished from this office for one dollar, In ordering,
please stato the number and date of the patent desired
and remit to Munn & Co,, 37 Park Row, New York ity
Alr compressor rellef, W, F. Tallman..
Alarm, burglar, R, J, Harrison, .,

Alloys, resonant, B, Silliman (r),. .00
Augor, earth, Howard & Wellh. . ....oonivanainces 195,07




lthhi,b- )

Axto fubrlcator, €. B Tihbe
Rattear, A, 1 Lowls, .,
Bale tie, &, D, I'urndy,..
panl thrower, 1. A Palne, o
Yattery, umlc. Waniea e al.......
Peod bottom, Brtel & Krieger..., |
Palt eonpling, C. Morgwn.........
Niasting compound, J. Coad...... .. et
Poller eleaner, J. 1, Lloyd...... RN ee
Poller, steam, W, 8, Royvolds,, D
Wollor tabe soraper, R, Lapham
Boot ant ahon how), C, Jensen, ...

Noots, making, I, A Sutheriand, ...
Tottle stoppor, M. J. Hioden....
Notile aap for acrated Nquid, J. Edwards,
Box faxtenor, C. H, Riepe. ol
Breastoin fastentng, O, O, Hoed .
Brofier, W, F. Atherton........
Drash, fountain, B, G. W, Parks.
Bockle, W, T,
Buckle plate, belt, J, R, Swith, .
Bullding, Areproof, 8. Myer»
Datton fasteaning, 1, 10, W Illluu-
Calendar, cadblret, F. Zernook
OAlf woaner, A, M, MolLeran. Ve 48
Canal 100K, W, ROad .. ooovuviies sorisnninnn saes
Cane and reat, combined, K, Matteson.,..
Canlster, K. Norton .
Car drake, G, Marsaville.....
Car bpake, electromageetio, P'. V. Conover,
Car conpiing, R, D. Chatterton. ..
Car coupliing, M. Gocrman N
OCar coupling, P. S Baldemwan. . ... .
Car coupling, W. G. Smoot
Car coupling, 6. Utley...
Oar coapling, G. W. Wilson,
Oar elevator, H. Arden (1), SRR
Car olliog cape, pit. J. W. C n'mrr,... , -
Car pole sttachment, horse. S. A Othy, ... ......
Oar poles, atiarhing street, Homm ef 0l
Car truck, D, Rutherisnd veosve
Car wheel, chilled, W_ W, Loddell (r)

Car ventfistor shield. C ¥, Bridgman........ccon
Cars, vestilating. E_ C. IDdotson.......
Cars, water closet for rallway, A, Bell ..
Card.griadiog machine, G. Fowler....
Carpet sweeper, F. H. BOper......ccvnversen
OCarriage clipr, formive, ¥, R, Prind'e,
Ourriage speior. child™s, C. W, F, Dare..
Oarriage stops, die for forming, D. Wilcox.
Curriage top, F. W, Whltner.....

Carriaze csnopy standard, H A, \r'eomh
Oartridee shelle, loading. J. & B, Briody..
Oaster, famitare, J. T. Codman
Casting spparatus, T. Insull whes
Chasing or matting macetine, G M (.m'o‘d .....

Chorse Soxes, forming, O, C. Harrls..., .
Chemt.mest, A. D_Cobb .. coovvr vuninine
MThimney, J. Rrowell.. ...covivvvrinnes

Clgar cutter, B, Arentz....... e s BARD AASEOSH R R 60 F R
Cisterns, dome support for, A, SaMer. ...

Mock and wateh calendar, M. 11, Paddock.......

Clocks, devior for winding, J. N, Rice
Noach pad, J.F._ Best, |

Coal sereen’and chute, Satterfeld of ol.

Corn she'ler. Il L. Whitman.,,
Couvon bond, X, T, RoSertaon ..
Carry eomhy, 'W_E. tawrence (7)
Oortatn roller hracket, J. C
Pam, adfnatatile, W. Reed |
Doar cheok, W. H, Harper,.........
Door eheork, ¥, M. Iden....
ooy fastening, €. K, Arnold
Nrawerpoll, I Kintz (e, ... 00
Dredgine machine, D, Moor
il for meta’, hand, D. Goodnow, Jr
DA, rock, 1. W_Coe.,.
Pree, WML Fish
Farth.boring anoarstas ll A-J anv
Flavatar, ear. H. Arden, (»)
Flevator, wind)ass water, ¥,
Rartoe envernar stoam, O Neov. .. . cooviianns
Engine Inhricator, steam. Mofirath and M1
Engfoe. rotvry, Naviias & Wella, ... .oooviviies
Engine condenser and hoater, ¥, 0. Cummer
Fagine valve. compound, Flske & Tower,
Fragiam holder 1. X, Clawion
Eyslet, 8. W Youne......,
Frelet.mating mrchine J nn'k'-nn
Fyeirt storky. presa-ine 8. W, Young
Fare hon. B ¥ Eobirson .
Fare regivier, W L Womrme ...
Fancet, heer, NN fArederiow
Venre, A Ingal's .
Fenes bk former, Jayne ‘ mm
Rt Vonre tiettener, wive, W_F. Daalels....
Feocr, wite 8 Jrnke ’

Venes wire, barbed Javne & NN

e and Mader, temporary, ¥ & Otia

Fire Kindler. G W Kidridee
Fohing Mas hawse ewivel G
Flasetalf bnider, J Tatley
Fiambwrn, 6. W, Aldrirh
Fiowrholt W 1 Merritt
Flogr bty ravins 't L.V
Fogalgeal, B B Mann .
w

W. Dixen

Hsthhan

Foaod, seemyretion nf, D. e

FraMt dryer, W Aram

Fralt ete . paekine. G. W Deltgler
Farngew, atr hesting. 4. A, Tuexwalter
Furnsen. ore. 63, W_Cherey

Farmsee, et ale. X, M

Farnsee, ot alr. 1, B (

Furnace, locomative J ©
Farsace locamatise. T. Davies
Gasmarhine alr. W B 0. Y. 4 1 A Desds
s onion, hydrante, ¥V Getanel)
Gasravring, G, Doey
Gas meter, 0, € 1lavd
O regnlistore, J. Cravwtord
Gate, B. Lyon
Geonr whenls ontting, C. % J (rube
Giears, enuttin 1. W. Obesses

3. . Rogers
Gilase, longhening. G_ ¥ Bogers
Gl gaawnre, Satlsy tood for, D Chalttenr

Gesda Minder, J Garrard

Nopt-taoking machine, Thompson & ll\' reh (r)...

M. Roborde..........
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Fire haxes, sanpiving ofr ta Richards & Meehl,
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Coffes, costing, A. J. Grauel....... . .

Coftre mM, J. R. Dettm . 135,04
Coffin hapdle. C. A.Bafley.... .. cooi o wainns & 155,'m
Comprat J, B, Wiison Slsnsedonarh
Conerete s*ructures, hullding, A ., Embler.....
Cooking apparatas, T. D Davis. ..oooiviiiniivnas
Cooking apparatns, steam, Wilkine & Morphy.
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Gratn oleaner, Higginbottom & Hutehinson,
Graln register, It Btophan. ..

Graln sampler, 1, V. Nolon. . oo " lm.lm
Gun barrels, making, €, A, King,....., 170, 862

Gun barrels, soldering, . 1. Bralnard. ...,
Hand support, G, R, Koapp
arnoss, K, L, Pratt
Harrow, J. F. Charo........
Harrow, B, Shepherd..........
Harvester, J, Werner, Jr. (f).....
Harvester, corn, W. H. Taylor. ..., 17
At bodles, stretehing, B, Elokemeyer, . ...,
Hat ventiiator, ¥, P, Flanagan., ...
Hay londer, ©, H. Knapp,
Heator, water, J. Dick STt . S5
Hools, Ming and lmmln... Il U &N, luwur....
Jinge, step Indder, B, J . Sohnelder, ... .
Hook, cheek, D, L. MeDermid
Hook, snap, O, W, Blakesloe ..,
Hoops, shaving halfrouna, G,

176,074
156,008

Horse colInr, A, BOIE... cicivirenscosissase s sensn

Hotse collar, J. O, Spooner. »

Horso collar, J, C, SPOODET. . ouivsveranininess 156,080
Horso collar pad, J. EngeIKe, . oovviiivicarainenns 195,07
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Horso power, J. Lafteau
Horseahoe machine, W, W, Lowis, ...

Horseahoo natls, dntehing, J. B WK e

Horse bridge, G, W, Kroamor
Hinminating houses, J. Wohrie
Insects, desiroying, G. T. Johnson
Knltting mschine, eircular, J. Pepper ...
Ruohorcurtain pin, J. Weathors
Ladder, ireman's, A. W, Brown
Ladder, fireman's elevating, B. Duber.
Lamp, A, Bonheur .....ccovvn voras
Lamp oollar, D, N, Schnelder

Lamp extinguisher, W. T. Wood ....... ... 196,012
Lamp stove, J, W. Cole ....... N TR . 175,9:3
Lamp wiektube, J. Reakirt ......covviiiininnnnins 176,50
Lathos, slide rest for, C. Walter 156,10
Loather,covering with, J. H. Osgood (£)......... 06
Life preserver, J. W FIRD) o ovconsorinstsshbvinress 175,84
Lightaing rod, R. S. Cole ... 19,05
Lock for poas omcc boxes, W, H. Bramble ..... 133,58
Locomotive alr brake, G, Westinghouse, Jr...... 173,88
Locomotive smoke stack, J. M. Witlson. .. .« 195,890
Locomotive sparkarrester,J. N, Sawkins 196,001
Loom, fancy, H. Wyman...... esvechyesverassEV S Ees 196,118
Lubrieating componnd, S. B, Horton . . 195,95
Lubricating compound, I, C, kno-lu ........... 176,011
Mash, preparing distitiery, A, P Zarin.ooonnies 196,117
Mat, E. Dreher.. ... ... ses anessene 195 857
Meat holder, J. Parent. ..... . 155,872
Medical plaster, eleetro, R 15,54
Metal-working machine, H, W, )loore 176.030
Meater, gas, C. C. Lloyd 195,58
Moter, water. A. Sequelrs... . .. 18,035
MIll feeding apparatas, B A, Van Onner.. . 135,100
Mill, fulllog. Mase & Terwilliger . »la 196,023
Mop wringer, E. E, Browster 135,916
Neektle fastener, M. D Levy... 17,016
Ordnance, projectile for hesyy, N. 176,107
Ore separator, . P, Parkharst,, 155,045
Organ, mouth, C. St JOMN, ..o ieeninerionass 176,124
Pall cover, disintectiog, §. M. Thompscn... . 135,843
Panel, comoent andglasa, A, H, Embier.. 155,56
Papor, gage for, L. Hollingsworth....... 175,983
Paper, feeding sheets of, H. Dedroux . . ... ..... 175,016
Partition, movable, 8, N, Stewart,.., ees sans 176,000
Passenger register, C. A, Washbura,., . 195,848
Pipe stetn, boring, McC. Young,. . 176,116
Platols, spring afr, Johnson & Bye 176, (04
Planing maghine, H. D, Stover,, . 176,081
Planter, corn, W, M. Carrikar......... oo aee 176,035
Planting machine, corn, Trader & (‘nlllar wee 176,008
Plastor, conting fabrics with, H, Loovronhcrn... 176,019
Plow, Hover & Honderson,....... seasssine .- 175,885
Plow, P. G. Johnson 176 001
Plow,G. &7T. Wiard 175,889
Plow and harrow, J. L, Scarbrough..... 136,012
Plow attachment, A, C. Gabel ..., 135,963
Plow, gang, Neckeliymer & Canada 175,%7
Plow,.gang, B D, &E. W, Rash,... «ccinnaneen 175.8719
Plow, wheel, E. C. Brown ...... esees 175,020
Poeumatic signal, A. Chambers, ...oovien voe oone 175,820
Pooket book, D, Conlan . senssasaes o sessss 17,282
Fost office boxes, lock (or.W H. llrlmhle vensss 175,818
Post ofMee loek box, W. H, Bramble,... ...... 195,819
Pross, G, B, NODIDBET...ccoouvs sassvrarnssacenss 176,607
Pross, baling, Ewen & Evaons,... .. -, 175,98
Press, tobaceo, J. L Jones, ... ... «oouie . 136,00
Printiog press, C. Blchards.......coonvee 146 5%
Pamp, A. 5. Baker....... .. 175,901
Pamp, T. K. Shepherd 76,00
Pamp, oentritogal, W. D. Androws . 1T15,%9%
Pamp, mossuriag, C. Hildebrand, . . 175,080
Pump spout, W. Cooper..... SoTestvanaNTE NP NS sl ANYE 195,00
Pamp, yalve gear, Hutchison & Govier..... vrecans 1705 950
Hadiutor, stonm,d. R, Reed, . 176,05

L 196,024
» 176,00
17,000
176,063
175,95
18,09

aft, folding lfe, J, L. Mason,,
Ratiway, elevated, J. Johoson.. .,
Rallway rall chalr, J. L, & C. W, Rahmsteck
Hange or stove oven, M. B, Roberts
Reaper and mower, Hitt & Emith

Refrigerating chamber, J. J,. Cray n

Retrigerating sideboard, J. L. Bond 195,500
Refrigerator, T. &C, C. Cornes .. ..ivcivivers « 1o, A0
Retrigemtor, glassdined, J. 1 lolnlnl-u-)d L1
Reln holder, O, Blebke.... 176,080

Rolling machinery , metal, J llwnl- 208 Pl . 175,904
Sashifaatener, W, G, Co0K, .ooivie wovsresrsins 1.
Sash fuatener, W, I, Meyers . 158,00,

Sash holder and fastener, W. A, Hawthorn
Saw attachment, Jig, 8. 8. Fuller

saw mill dog, A. Conningham. ...

Saw aharpensr, O, Martin,

AT

Roberts

sSerew.cutting machive, C, W, Roberts, ......
Seal, metalile, G, W, Ladd
Sewerirap, W, Bedell § 6800044040 ASA
Sewing machine, straw, W, Walker,... o 175,100
Rewlng machine motor, W, H Myers 176,088
s reakiog foaded, A, J. Simpeon........ . 178,01y
sbosdactog, B, T. Marsh 19908
Akirt protector, A, Lyod e » 196,00
Saledressing machive, L. Warner. .. ., 196 1n
b ) A Crosman . 100
making tube, ©_ Ross, Jr
sp, making, G, M, llarrison
hammess. I’ J. Weher
. gont, A, D, Paliver
r. Butler & O'Connell
my snceling machine, W, I, Nowyer,...
Stamp, ole  dating, J. J, Bchiolfeld
Standards, sopport for, J. Warner
Btave, lamp, J. W, Cole
Move plpe cibow, dle, E, NXorton (r)
Btave pipe ihimbie . Inward
. E. Plutnmer
W. Hollenbeck g
y : pEwaIk, . A R
I'a o3 J :

—

........ 135,071
« 136,069

Telegraph, telophonle, E. Gray
Tolegraph conpling, traln, A, Rydor

Taenoning machine, J, G, Relth,, ves 176,007
Thermometer, L, M, Oasolla oo 175,920
Thrashing machine, C, L, l'unrumu o 1088
Thread - winding feod, A. Giraudat Lo0 195,067
Tin and other conted plates, K, Marewood . 176,082
Threshrinker, Jones & SOWArL, ,ooiiiiiiinnnnees 156,006
Tire upnetter, C.D. Jacoby¥.. . coivrvinreise . 176,995
Tobaceo dreyor, W. H. Bowden 1% 918
Tobaeoo press, J. L. Jones, 176,007
Toothplok unrhln'- L A\ndrr\um 175,596

. 175,051
156,841

Toy pistol, 0. W, Eddy .
Trunk hululmr. Nr-hnwlt-l “ :N i
Boll

I'sy po, movable looking, W. M, 135,010
Cypomotiing muchlm- oto., A, Coroy..... vewirbes 175,008
Typo wreltor, ote,, J, C, Zaohow, ..., . 1i5.80m
Umbrolls deip cup, V lun-nl & \Ivl\lnn) ....... 155,883
Valvo, balupced, W, D, Androws, ... cooe csune 175,604
Valve lever, throttle, C.W. & G, W l.nllnml . 175,964
Valve, safoty, C. L, Friok (r) Tt AR T.008
Vehlelo axio. J, F. JOUNBON. ... oo covvrevannaraess 196,999
Vellolo spring, € . 176,052
Vehlolo top, 8, D, Welling 176,893
Vessol, conterboard, C. Homjo () ooy oee o 7.0
Vino, W, E, Kramar oo : 175,878
Wagon brake lover, E. H, Wheelor .., .. 175,847
Wagon, dumpiog, M C. & H. L, Moelgs.. . 176,028
Wagon end gate, A, S, Goodoll ,...v... . 175,964
Wagon hound, J, O'Connor .., . . 176,010
Warp tension regulator, A, M, l)h' 2% .. 175,962
Warp tenston regulator, J, F, Morley.. h(- (L)

Warhers, die for making, J, Greenwold
Washing machine, L. Becker .
Washing machine, W_A, lmnun T S
Wateh, ruby pin inserter, C. H. E, l!cchrr‘l
Water closot, car, A Bell....ooovvvniniens

Water closet, pan, J, H. Keysor
Water wheel, M. M. Staplea
Weather strip, R. Jonniogs,
Whimletree hook, A. J, Griges ... vove v wane
Whip or cane mounting, Ellls & E)
Windlass, T. F. Shaw
Windmiil, W, Ford

. 135,88

Window guard, J, H. Damm e
Yoke, neck, P, H. Schah - 15,08

(A copy of any one of the above patents may be had
by remittiog one dollar to Muxy & Co., 57 Park Row,
New York elty.)

SCHEDULE 0? PATENT FEES.
On each Caveat..
On each Trade mr:

On Issuing each original Patent. .. .....
On appeal to Examiners-io-Chief
On appeal to Commissioner of Pateats. .
On application for Belasue........ eeniee
On Sling s DIsCIalmer. .covveireranenss Fe
On an application for Design (3) years) .
On application for Design (1 years)... .
On lpplluuon for Decln (L] yun)

> '\avrrtlszmtnts

Back Page == ==« = 81,00 aline.
Ionside Pago == «-== 75 cents a hine.
Engravings may head advertisements at the same rate
perline, by measurement, as the letter press, Adver-
tisements must be recelved at publication sffice as

wﬂu as Friday mnmma tn nppmr in next issue,

e

= = ——eee——
REVERSIBLE

HOISTING ENGINE

FOR ALL PURFPOSESN
g Chonp, simple, durable, and effoctive,

LIDGERWOOD M'F' 't Co., 165 PeAr +NY

E.GOULID'S SHA [’FR

Ill'ﬂT IN MARK l . NEwamrx,N,

THE IMPROYED

NIAGARA STEAM PUMP,

9 Lo 91 Pearl 8¢.. Nrooklyn, Iv y
Aﬁl‘lll‘y A Aller, 5 1 Ibherty n »

orman llubbard

BOLE MANUVAOTURER,
ENGINgs AND BOrLers,

Pulleys, Shafting and Hangers
a Specialty.

OTIS Machinery.

0TI, BROK. & C0.,

9 BSAFETY HOISTING
HO. 348 BROADWAY, NKW YORK.

The HOADLEY
PORTABLE STEAM ENGINE.

wWite
AUTOMATICAL CUT OFF RECULATOR
AN O

NUANLP W

THE BEST#*MOST ECONOMICAL ENGINE »*

THE J.C.HOADLEY CO. LAWRENCE, MASS

FANTED~The Circular and Price List of Every Kind
of Manufacture. W, A, HELMS, Scotts Hill, Teon.

A MONTH--Agents wanted every-
whore. Business honorable and first
Particulars sent free. Address

J WORTH & OO.. St Louls.Mo.

eramara Milling Machines 3% fi!

KI'SQM( clireu! -
o or lars to B, M. M. CO munku..

ITHERBY, RUGG & RICHARDSON, Msan-

\

uhclnnn of Woodworth Flant Toaguet
snd Grooving Machines, Danlel's Mu:.' h .‘
P:um lm mvcd Tenon Machines, )lorlulnﬁ Ioow
'c'ifa '.:" orally. 3 Sallshury Bereet. Wor
« o troet .
'o‘merly oec-pl "n DALL & C )

6. J. Im LER B Ilm'

J
b!TgAM ENGINES FOR SALE.
offer the following very superior Todd & Rafferty Ko
m(ondcu nﬂmm«c U.M,b‘&
ore the Ist o y to save removal, viz Onelm.m
mln(uvmlll) one 12x24. one nm one 1052, ove
one 7x16, one 5x10 on . one 8x1d, portabie one am
doable holsting: all first class and e atirely new. 180
varfous sizes and Kinds of Bollers. I will also furnish
woclﬂenuonnndm!muu for all Kinds of rope and bag.

Champlos Combination and Youlh's Com.
panian Foot Lathes, Amateor Steam Koe
nes & Dedlers, Cy Under Baws and Stave
Machines, Bend ctamp Npl’k& Sirange's
CyuMﬂ &w & Mach, Co, Taunton Muse,

Cluloxue and maps free,

All lbom
Maryland and FARM . MANCHA,
Del ware. l"ulon. Md Smyrna, Del,

AIR COMPRESSORS

FOR ALL PURPOSES,

ASPECIALTY of HEAVY PRESSURES

THE NORWALK IRON WORKS CO.,
souvrn ‘((mwu.l. Coxn,

" SCROLL SAWS,

THE CHEAPEST AND BEST IN USE,
BICKFORD'S PATENT

ANTI FRICTION

SCROLL SAW.

LEWIS F AGIN, AGENT, CINTI,O.

sond for elroulars,
LAraynrre, Ind. ; June 16, 1635,
Mr Lowis Fagln—Dear 8ir: 1 sm using one of your
feroll Saws, and we 1ike It very muct; wo think we can
beat any of their high priced sa+s for true and smoo'n
work, Pioase send me one Doz, 14 Inch Saws, mostly
parrow, the widest not over ) Inoh, and all of them
thick . Send by Exprem C, O, D, Immadmo\y and oblige
yours, ALLEN,

APlaner for §30

This Is the chen ola-
ner (o the market, Price
from Firty to Bixty lml—
Iars. 1t will plane 13
wideand {1n, thick, el bcr
bard or soft wood, In the
vm? best manner. For
furtber information, send
0 FRANK & CO., Manu-
facturers of Wood Wors.
e Muchinery, 1536 Termce

Street, Buffalo, N. Y.

For Patentees nnd Manu.
factarers, Stecl Alphahets,
Figures and Punchos

I LARELS MACUINERY PLATEs, BRIGHAM & CO,,

Yors Metal, 11 Corntilll, Doston, Mass,
;r Send for Mlustrated Prioe List.

l*‘nll 8ALE—Ono second hand No. 6§ Knowles
Steam Pamp, with Boller and 1,00 feet of Pipe,
t'aed only dmonthe. Price 880,  Also ane % loo! Crane

Oar, broad gauge, uc-vi new. P'rice $%0,
MF & MoK ALG, l‘umhﬂlnd Ild
NO We will start you In & business you
can make $30 & week without capliag
M o N E Y cany -ml res table for elther sex.
Agenta' Supp

/ y Co, M howery, N. Y,

Pond’s Tools.

ENGINE LATHES, PLANERS, DRILLS, &0,
Fend tor Catalogue. DAVID W, POXD, Sucoossor 10
LUCIUR W, POND Warcostor, Mass,

DO YOU

WANT

Male or female. Send your ad-
dreas sod got something that -wbn
you in honorabl ov" 1R » x

MONEY

wure, love c lon, l3 reen-
wich Bureet, \ : 0

Rin s d 1
Addre- Y. Send for descrt 8590 circular and price,
10 Barclay §t., New York, or Paterson, N. J.

and Merphine nanit M
spoedily curad. Painles m;b.!ck‘
Send mn‘vs Ibrgnrﬂnhn.
salilugton St
1G PAY to sell our RuBNER PRISTING STANPS.—
I; Terms free. TAYLOR & CO., Cleveland, O,

DIRECTORY.
CAUTION

The Public are hereby onnuonod nganst purchasin
any Suwiness Dfmtor repmnnud lo'be lu%ed by um
Company BOUX tn MITA
ISON 8 BUBIXRBS mm-‘.c‘ronr.
and not burlngonr Imprint on the Ti Plso

£l SINESS mm:cr RY
is not Iunod i nboul m May, In order do
Business Removals,
THE TROW CITY DIRECTORY COMPANY
11 University Place, New York.

Bum}ua AND TELEGRAPN COLLEGE, SANDUSKY, O,
ost Terms and Inducements, Sead Sta mp.

P.P.P.P. MAGIC KNIFE, Entir
Wanted, Postpaid 8o, vuy'sovnuy'é{.."

PATINT

OLD ROLLED
SHAFTING.

Bnmo.gnY.

'l'bnhe

that this
.oucrlnllb
undoubted

userenders it

A%Wﬂ{mﬁwm g__ v
BLAKE'S PATENT
Stone and Ore Breaker

— g
$12 tmaons. n‘uu“ o 0O, Anguss, Maise.

gum;%wwmw
nm
forming us how or

100 ll"l.-
dh—n&
alr, wolsture, or
abov
sonable terms, $100 be

o'c%"w of &
llln 3‘,. about 3-52 inch
Kditor of TRORXOLOGIAT,




May 13, 1876.)
TRADE £} i ENGINE

louelou

“ c‘" h“p—-au luhl pnrvl

Enmo lndlut&d. Ant
“&Ilmnlbmqm ul

m‘?ﬁm ?u?;o ‘fn the

Dtnon. Ohlc

Per dny at home. Sampies worth §i
froo. Brixaox & Co. Portiand, Mo,

Wall St. Caricatures.

A XEW I\OOK. 45 PAGES, contalning 14 engraved

$5 to $2

Jnunuonl. llrnllnﬂox FOR STOOK SFROULA~
w'wo. w centa; p:’g;er e&w;‘n froo
2 Wal sunt. l'go'l » Baikers and ‘Birokers,

CENTENNIAL INTERNATIONAL EX-
ITION OF 181, < The fult History and Progross

um hu'ldlun. nows and nocoon

Scientific

me"u FOOD YOR INPANTS & INVALIDS I8 thoe stand-
Ard preparation of Its kind n Kngland and America.

INDIA RUBI}BB
For Inventors aml tho Trade, mads lnlumy nttern o'
H. HOLTON, 44 Gold .,

.k-uun.nw in 1960

short notice, by ¥ ow York,

PUanINGMaTcHN M cHINES e,
BENTEL ,MARGEDANT & CO.

HAMILTON, OHIO.

];ha nibition, mnﬁnf thc moumln. nunruvlnun of

% nc u [ 'm\ weokly In l.ho hcll\h"’l‘lrlb AMERI-
“i‘h Sl nru&n. g: f.o.:'du;g ,l°l.n wnglo eo-
}m & o i news uojim.

ebuok num onn ::xm;m;tmnm on

fat mt‘ ‘.‘u";'.:i‘.,‘ﬂ:': e e SR
)

EA.I Joons e NTIFIC All

Pla & Matching,

Reo-mmw! Tenoning Machines, Scroll

a&n‘f Genoral oor a'orl nn b -caluu;

AtteAWND
Gand far gqulon RO e Liharty Re. N, \' olty

Gandiner's Pad, Centring & Squaving Atfachment

YOR
LATHES,

"
s
-

Nears
R. ». STATE & CO., Springfield, Ohio.

~ Water Elevators.

wWor, K. - Q0.
107 Lake St., CHICago. HALR &% B, New York.

IPOBTANTB Oorldmlll! K;LL CORPORATIONS AND
me Detector, &MI::IEI:‘cmu ""‘H:'" 'ﬁ:'
mon of & watchman or patrolman
of his be-x. !cml tor cin:uhr.

r’i' cm-m

ecided In my hvor .lune

Puenl. ﬂ be dealt with scoer

DVERTISERS DESIRING 10 REACH Coux-
nmﬂm can do so In the cheapestand best man-
l.ni'mm or more sections of Kelloge's Great
5ta and State Divisions :ood medium for
P-tenm ror fllustrated catal
address A

ogue sod colored map,
. KELLOGG, 7 Jackson St,, Chicago, I,

Water Wheels.

More than four tmes aa
many of Jaa, Leffel's Im.
(‘rovrd Double Turbine

-ttr Whoeels tn operatior

ther kina. U

urpose.
Large new pamphiet, the
finest ever published, con
talning over®d fne Hlnstra
tions, sent free Lo partior
nterosted In 'llor'powm

JAS, LEFFEL &
m O 100 Lib-
. New 'Yark (‘uv

RACING B0 AT STUCK

SPANISH & WHITE CEDAR.

Extra lengths and quality, from & 16th thiek up, planed
and unplaned, Also, full stock of HARD-WOOD LUM-
BER and VENKERS, MAHOGANY, BATINWOOD,
ROSEWOOD, WALNUT, &c.

Inclose Stamp for Catalogue and Iyice. Iist

Geo. W. Read & o.,

lg_:i}ﬁ(li%ﬂ-n.. '.SI:UCH lll.-l&.ll..N.
] i rJ

Mnlll Touls of all kinds; also GEAR WHEELS, parts
of MODELS, and materials of all kinds. Castings of
Small Lathies, Eogines Elide ests, &c Catalogues froo,
GOODROW & WIGHTMAN. 2 Cornblll, Hoston, Mass

PATENT SCROLL S SAWS.

Our spoecialty Is Boroll and Band Saws
chines inuse, SUPERIOR TO ALL AND LESS FRICE.
UORDESMAN, EGAN & CO

( ur nd & LLutrnl A\u ( lnru natf, U.

Ploture sont freo! Ap

Th‘ TOLL GATEI r ul K“m 0 uhjonu#o

fud! Addross with stamo Huafmslo

A WEKK o Agents, Uld & Yonng, Maln & Fo-
877 lnnl: lnlhul‘v lu‘c"ul’ll, h.rm-&ul" VITFHEK
s O \'I( KERY & CO.. Augusta, i(—

ﬂHA l»"l'll'"b EVER-BLOOMING

ROSES

Strong Pt Bosex, suitable for tmmediate Nowering,
sont safoly by um\l po -lpnltl Five aplondid varletios,
Al labelnd, , 10 do, 83, 20 do, 1,
for 10 06 u :u. b, ul\tllllul I, one N’uu.
m Hone to every do warth or
i onew GUIDE "‘0 l("!-V. UL~
rom over 300 foest soria. Woare
rowers I America, and sallow pur
chasers Lo make Asir own selectic \nlhlu-l on
fll'llnlrw.l Addressa THE DINGEE & CON \_l'h
0., Hosx Guowass, West Orove, Chester Co, ¥a

SHAFTS PULLEYS HANGERS
COUPLINGS ETC.

In ok, and for Bale by
WILLIAM BELLERS & CO,,
Philadolphia, snd 79 Liberty 8L, New York
Price llews wnd pawphiets oujepplicatiov

.

43 do. 85,

he Margest Noss

MAGHINERY.

[(RON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shaftmg

ULLEYS, COUFLIN li '
M. len ustratod blnono u? .hioo ar e

GIOBGI PLACE,

191 Ohambars & 1% Reado Sta,, 9. V. O1x,
L ACHINERY OF IMPROVED STYLES FOR
»0

making SHINGLES, HEADING d STAVES:
GAUG P'LAT"EH fnr 'r(mwwn IfA.!?DLR‘I Sole
makers of Law's Pat,

{
g T el e and Heading Sawin M.—

TREGOK & CO,, Lockport, 3
THE

Bigelow Enuine,

The Chear~s' and Best Portable
Engine offerod to the Public.
Price, 4 Horae Power
- . " "

“woT oW o
" " "
.- 12" "

Lo T .

Price of Stationary Kogines:
Wilhout llolleu.

l llom Po'er ST e )1

17

112““ uaua l'ownr
Send for llluumt Clrc 1a;
nd Price List M =

lk nmll.ow & CO.,
ew Haven, Conn.

STEEL CASTINGS.

Solid and Homogeneo: Guaranteod tensile strength, 2

tung to square inch, An invaluable mlnmun lor upen-

sive forgings, or for Cast Iron req gn

Send for circular and price lm lu cuv TER BTESL
TASTING CO., Kvelina 8t., Philadclonis Ps,

EAGLE FOOT LATHES,
With Scroll and Clronlar uw Attach-
ments, Slide Reet 'l‘ools &0.; also Small
Engine Metal Hand Plan

Neal 4&?&. nperior nnlnh mi:c
Prices. Our mew Catalogns descine

‘(oﬂuu
r it

Wl(. L. CHASE & CO.,
* & 7 Liberty 8t.. Now York.
]’?OR SALE-~Two 15t class 8 in, Shapers, 42 {n.x12
in, x5 ft,, 16 in.x3 ft Pllnrr- 200 1b. Steam

HAammorn ; 1186 In, Cnrlln Engine, E. P. BULLARD.
M Beokman H( oo \4\' York

I Pays 10 Advertise.

Every bosiness man sdmits the necessity of advertis-
ing. All who bave tried {t know the advantages and
profit of so doing, Dutitis not all who advertise that
do It advantageoasly, and in the moat offective manner,
to derive the groatest benefit for thelr money Asa
rale, It In the heat economy to advertise what one b'as to
soll or wishes to purchase, in papers having the largest
clreniation among the cless of persons liKely to be in-
terested In the article, Parties having Manufacturing
Establishmaents 10 sell or lease, or who wish Estimates
made for Constructing Bridges, Dams, Iron Bulldings,
Fur: aces, Heating Apparatus, Steam Epgines, Bollers,
Wood and lron Working Machinery, Agricultural Im-
plements, or Contracts for Engineoring Worka of all
kinds, will find that 1t pays to advertise in the SCIEN-
TIFIC AMERICAN,

The yalue of the BOIENTIFIC AMERICAN as an ad-
vortising medium cannot be over estimated, It goes
tnto all the machine and workshops {n the country, and
s takeon at the prineipal Hbraries and reading rooms In
the United Siatos and Kuropo

Weo lovite the attention of those who wish Lo make
tholr business known, to the annexed rates
Back Page $L00 a lne. & Wi
Inwide Paoge . J6 a Hne. |
Dunines and Personal,.. 100 a line, |

Kugraviogs may hoad advortisemonts st the same rate
per Hope, by moasurement, as the lotter-press, Advor.
tsaments must be recaived st the publioation omoe as
early ss Friday morning to appear (n next lssue,

1f anything s wanted in the mochanioal iue, ndy ertise
tor i1t 1o the SULEXTIFIC AMERICAN

If one lias & patent or machinery 10 sell sdvertise In
the BUIENTIFIC AMERICAN

The Bup“plomont.

Next 1o the BOIENTIFIC AMERICAN, the hCLEN-
TIFIO AMERICAN BUPPLEMENT las the Jurgost olr
culation of any paper of 1tx class publishied, The SUP-
PLEMENT Is & distinoc pablication from the SCLEN.
TIFIC AMENRICAN, snd has & large olreuiation other
than among the subscribers of the regular editton
Terms for advertialng sre very 10w, as follows:

Back Page, tinted Cover #e, a lne, Eaon

Inglde Page B0, o e, ) INAERTION,
DIsCOUnt for large space, and Lo guariorly adyertisers
Addross tho Fablishurs,

Munn & Co.,

27 Park i Row New York,

Americam,

317

Reference Book
For Inventors and Mechanics,

OF 125 Pages.  Nound In oloth, gllt edgon

Thin s s valuable Httle book, useful for Inyontors,
patenteen, meokanicn, nnd othors, 1 contalnns the patent
Iaws of the United Hiates complote, with directions for
obtalning patents, teademarks, caveats, dealgns, copy
righta, and forma for transferring, by ssslgnment and
liconse, part or eutire Intereats In patontis, It contalns
the censue of the United States, by Biates and Territo
rien; and contalos also engravings of 180 mecnanical
movements, which will be found convenlent for all me-
chanlos and Inventars to hnve at hand for reforence, A
more yaluable compllation of rare snd useful informnse
ton has nover been condonned Inta so smasll s yolume,
or sold ut wo clienp a price, Price, by mall, 25 cents.

Address

Munn & Co.,

Pablishers SCIENTIFIC AMERICAN
37 Park Row, Now York.

stos Roofing. with the improved White Asbestos

Hrr ‘roof Coating, for nrepnrnnl Roots inall climates,
beatos Roof Conting, for old Ky Roofs
Asbestos Cement for repairing Leaks on Hoofs
Anbestos Rool Palut, for Tin Roofs, [ronwork, &c,
alnts—all colors—for atructural purposes,
Asbestos Fire Proof Contlng, for wood work, &c,
Asbhostos Stonm Plpe, and & ollor Coverings.
Asbeston Steam Paclding, Dat and roond, all sizes,
Sheathing Folts, Vermin Proof Linlog, &e,

beso articlon are roady tor use, ana can be easlly ap-
plied by any one, Send for Pamphlots, 'rice Lists, &c,

H. W, JOHNS, 87 Maiden Lane, N.Y.,

Patenteo and Manufacturer, Established 1555,

-
3

Send for Clreular,

te, e, of first-class & quick r‘nluln:- na
with my Fat'd Mo 0,

mlnln;lonl- o J, CALLOW, Cloveland

PATENT
P and Matchhzg

and Molding Machines, Onyud Wood's ¥
olling Saw

wood- 'nn'lng‘mxmacn.

n“_ rhors, and o
8 AWOOD'S MACHINE €O, + §91 Liberty
Sead for Cm:nlnrl. uc. t 17 High s

uﬁ"rc*r 100}

{O1STERS. |
IFR CT[ON HOISTING ENGINES}

AND FRICTION (i
PULLEYS]

I ESSONS IN MECHANICAL DRAWING.—

Ry Professor C, W. Mu(‘om This excellsnt se-
ries of ln tructions tn Drawing, ﬂvnn 3 larly In the
SCIENTIFIC AMERICAN st PPLE 1‘1:- ACCOTH -
nled by unlnuyr guvd enn-plu lor practice, with
directions, all of sizuple and plain charaster, intended to
enable any person, young or old, skilled or unskillea, 1o
scquire the art o! rawing. No expensive {nstruments
are involved. Any person with alate or paper may rapidly
learn, The series will cmbod{ tre most abundant {Dus-
trations for ail descriptions of drawing. and will form
the most raluadle treatiac upon tAe audiect ever puddaled,
as well ax the cheapest. The series begins with No. 1 of
SCIENTIFIC AMERICAN SUPPLEMENT, These In-
suucuono will be worth to the sr far more than

the {coct of the paper, which Is ooly §5. The seres
will be lllustrated by prodably not less|ban N0 special
engravings : sdded to which will be the many p'ates snd
engravings of the finest ulmpln of machinery and en-
gineering works, contaloed In the regular Issues of the
‘(‘PP[!-.)IK\T ear's numbers of the Sopple-
ment will, It Is expected, contain not less than 2,000 en-~
gravings, u-d A vast moum of reading snd useful scten-
tlnc ln{nrm-lloa Snb«:ﬂpuoa \'b 3 yoar. Address
MUNN & CO_, fork. Siogle coples
w crau To be h-d ot all News Agenta throughout the
world

REDGING AND DITCHING MACHINERY

The latest, most extensive, and successful machi.
nery, now In practical o joo st Lake Fucino. Wik
naie drawings and dex showing construction, opers-
tion. and ecounom y M. A Briesse, M_E. A most
excellent and valuadle ps upon the subject. Con-
taloed In 8C IF\TIHC AM th AN SUPPLEMENT No.
8. Price 10 cents, To be had at this office and of all
'%-. A‘rnu

FINE TOOLS

For Machinista, Jewelers, Engravers. Watchmakers,
Amatours. and others. Also, a Sae ssmsortment of File
and steel Wire Sapplies, ar FRASSE & €0 'S ® Mhat.
ham . ¥. Sole agent for the new screw atock,

INDI\Y PLATES FOR GEAR-CUTTING MA-
CHINES made and drilled to order, with any required
number of holes or cut unon the edge for screw, Spur
and beveled run and racks, far patieras or tor use, cat
to nnior. Als0 rosettes mr Jewelers' and walch-case
makors' nn1|no lathes, Holes drilled In stralgnt lines
of any re: red number 1o the Inch. Special tools and
CAre mod o0 foaire acouracy. Pstest Cutters for Teelh
of Goar Wheels, which can be sharpened by grinding
without rlmuumu thelr form, kept In stoce. Culters
made on this plan will last many times as long as those
of the common formw, with the advantage of belng Ars
ready for use, Descriptive Catalogue with price lsis
scnt per vall on nppl!ullun BROWN & SHARPE
MA\ ' Al ll l(l\h COMPANY I:u\hh ace, B. 1

w Ilh Disston's
R
W

. Nizcw
fold by Hardware

Trade  LANGDON

MITRE HOX CO,,

Millors Falls, Muas,
= Bend for Clr-

aular,

( N THE CAUSES OF KNOCKING IN HIGH

PFAEBSURE ENGINES, Dy Joshus Hose, W in
Nine Engraviogs, A viluable practical treaties  Price
W eents, Contaloed (n Nos, | and 3 of * Solentifle Ame.
rioan Bupplowent,'* to be had at this ofae, and of al

1 1 BRADFORD MILL CO,

Huotessare W Jua, Bradfurd & o,
MANUFACTUNKES OF

Fronoh Buhr Millstones,

| Partable Corn & Flour Mills,
Smut Machines, sto,

Ades, deabors b Bl otk aod
Guinral MU Furuhibing
OMoo & Faotory, 108'W. 94 8y,
CINCINNATTL O,
S Awwan, Prae. W Daniep. See
61 rnn " Llnlﬂ pENT ON AI'I'LI(.'A'IIUN

l lnMM-M ADE TELESCOPES. Dirootions for

thelr construction, with eogravings -huvluu the
iropor arrangement of lensas and tubes, Ny Prof Van
Jor Woyde, Frice 10 ¢ts, Contalued In No, ) nt Ilmu-
TIFIO AMBMIOAN BUPPLEMant, to be had at this office,
lml of nll lwv- urnln

| A

NOOT l'u\n.u TENONING MACHINES FOR SALK
| 0y ., O, HILLS, 81 Cortiands 5t Now York

WHIPPLE'S
Patent Door Knob.
Awarded s fironze Madal st the Ameriean [natitute ¥alf
for 1¥14, The Judges say: " We conalder this method of
fastaning DOOR KNOB . groat Lmprovement aver any-
thing yot invanted for the purposs, s 1L ohyistes the nsa
of -l‘n nOrows n;ull waahors, u"“'1 n;nn "y'v rogulnted Lo sult

way thickness of Doors,''  Send for Cirouiar
y I PARKICHE & WIIPPLE COMPARY
West Merldon Conn, or 1 Chamoere St N ¥,

[I11%+3 RIORUO%H

BrAmS & GIRDERS,

YHE UNION IRON MILLS, Pittaburgh, Pa.—
The attention of Enginears and Aretiftects (s calied
 our tmproyed Wrought-lron Deams and Girdors (pate
onted), in which the compound welds hatwaen the atem
and fan on, which have proved so objectionsble (n the old
mode of manufactaringare entl volded, Weure pro-
pared to furnish all alzes at terms ax favorable as can he
obtained elsawhere For descriptive [Hthograph, address
Carnegio Ilrulueu& (,o JUnlon ron um- “etaburgh, Py

(‘ll:( ULAR SAW MILLS, ¥ I.A\Ll'-, AND OTHER
! Wood-working Machinery, ‘'made by 5. HEALD &

BONS, Barre, Mass, tyhr.luv Bend for clreulars

R. A Vervalen's Brick Mac‘lmes

Mado at Haverstraw, Bookland Co . N Making nlnr
mnlh-ul Wil the brick used in the State, Knml for cirouinr,

" FOREIGN PATENTS

AND

THE CENTENNIAL.

There Is no doubt that our Contennial Exposi-
tion will attruct to our shores multitudes of repro-
sentative people from all parta of the world, and
thoy will take home with them many of our best
Improvements to introduce (nto thelr own manu-
factures,

An unusual opportunity will be offered for sell-
ing to those poople such foreign patents as bave
been secured on good American loventions (o the
reapective countries from which these visiton
come.

At the reduced prices for which patents are ob-
tained abroad, our people will lose a chance not
likely to ocour aguin, if they do not avall them-
solves of the opportunity of securing their inven-
tions In foreign countries at opoe, 8o a8 to bave
their patents ready to negotiate the coming sum-
mer.

For cost of patents in the different countries and
the conditions on which they are granted, send for
pamphlet containing full information.

Address MUNN & CO.,

37 Park Row, New York.
Braxcn Orrice, cor. F and 7th Sta.,
Washington, D, C.

Munp & Co’s. Patent Offices.
Established 1846.

Lhe Oldest AgencyTo; Soliciting Patents
in the United States.

TWENIY-NINE YEARS BXPERIENCE,

MORE PATENTS bhare been secured tiuough
this agency, st bome and abroad, than through any other in
the workd.

They employ as their sasistants & corpe of the most ex-
pesicnced men 38 examiners, specifieation writers, and
draftsmen that can be found, many of whom bave boen se-
Jected from the moks of the Pstent Office.

SIXTY THOUSAND inventors have availed
themselves of Munn & Co's services (o examining thelr in
ventions, and procuring their patenta,

MUNN & CO., in connection with the pabication of the
ScasTinie Awzmicas, coatinue to examine mventions,
confer with inveators, prepare drawiagy, specite wd
saignments attend to Sllag appiications o the Patent (fee,
paying the guvernment Sees, and walch cuco case step by
step while pending before the examiner. This is done
throagh thetr branch office, corner F and Tth streets, Wash-
Ington, They also prepare and flle caveats, procure design
patents, trademarks, and relssoos, stie
(prepared by the inventor or other sttorne
righta, attend to futerferences, give writhen o
matters of lnfringement, furnish coples of patents, sad, o
fact, attend to every drunch of patent basiness doth In this
aad i foreign countries,

A special notice s made (3 the ScrENTING Awemican
all taventions patentad throogh this Apency, with the pam
and reshdence of the patentee. Patents are often sold, In
part or whole, 1o persons sttrsctod W the tnvention by sioh

noticr

Patents obtalned in Canada, Engiand, France, Belgtum,
Germany, Russia, Prossia, Spaln, Portagal the Brithh
Colonles, aad all other ocountries where patints e
grantod st prioes grestly reduced Drom former rates.  Send
for pamphiet pertaining specially to foretgn jatents which
atatos the cosl, tine granted, and the requirvment for each
oountry,

Coples of Patonts,

Porsons doalring any patent seuod from 1558 1o Novem
ber 96, 1567, can bo sappiied with official coples & & ra
sonablo cost, the price depending upon the dxtant of draw
fogs and leagth of sposifications

Any pawnt lsuod since November 7. 1537, st which
trime the Patent Office comumenced printing the dewwmgs
and specifications,may bo had by retnitting to this offtes §2

A copy of the elalms of any patent sted sinow 18048 w
be farniahed tor §1.

When ordering copios, plonss 10 metnit for the sme sy
abave, and state name of patentes, tHtle of avention, snd
dato or patent.

A pamphiet contalning the laws and full davetions i
obtaming United Statos patents sent froe. A Bandsone!y
oound Beference Book, gllt edges, contains 140 pagws and
many eogoavioge and tablos tmportant o every pateot
and mechanio, and Is & wseflul handbook of peivrenee oy vye
erybody. Price 28 cents, malled froe.  Adarws

MUNN & LaLL AN
Publishers SOULENTINIC AMERICAN
87 Park How, N. V.
Braxow Orvics—Comer ¥ and Tith Nirecis

Washington, D, 0
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Advertisemencs,
1.00 = line.

ﬂlom § cemts & lime,

Engravings may head advertlaements at the same rate
perling by measurement, as the letter prows. Ad-
vertisaments must he recelved at publication office as
carly ae Friday morning to appear n next (ame.

8§ FITTERS, PLUMBERS, axp EXGI-
!IKRB read Gas Fitter's Gulde, a book of
Instruction, Prices 5. and §1 per copy.

J.D. GALLOWAY, 88 N. IM"( I'hlu
NOYE

Mlll!‘u ng'Works

¢ largest In the United States, Tnoy make Burr
muonu. Portable Mlll-. i mut Mntnlncn. {\nl«n Ml

cKY, I‘;u‘er Whee 0 c‘t uon caring, specially
m Or ea
OTI & BON, Ruffalo, N, ¥,

b
Brayton Read) Motor.

It has no doller, Is safe, economical, started by any
one In one minute, occuples small space, and givos an
unsurpassed steady, reliable power. Address

Penna. Ready Motor Co.,

133 N. 3d st., l"hllldel'hln. Pa.

CELEBRATED FOOT LATHES.

Foot Power Back-geared Screw
Lathes, Small Hand and Power Plan
ers for Metal, Small Gear Cutters,
Slide-Tests, Ball Machines for Lathes
Foot Scroll Saws, Mght and heavy,
 Foot Circular Saws. Just the
8 thing for amnateurs and artl-

rl %, Selling uery-hm Send fo

mcu-.lrdCa o‘gu

N. H, BALDW Laconia, N. H

ILL STONE DIAMOND DRESSING MA-
CHINES. Simple, cﬂccun and dumable, Also,
elamond-pointed tools rnr truein men- Wheels,Grina:
stones,Chilled Iron, and Paper Calender Rolls, ani other
mechanical purposes, Also Diamond Tools, Saws, and

Drills made to order. J.DICKINSUN,5¢ Nasaau 8¢, N. Y.

CENUINE

E

TRANDE

Ma K,

Tho Standard -Best Stock—Finest Finish

HAXTUFAOTURED OXLY BT
D. ARTEUR BROWN & C0., Fisherville, N.H.

Tae LATEST IMPROVED

THE

MACHINERY,

For Manufacturing SPOKES, HANDLES, AND HUBS.
Address J. GLEASON, cor. 2¢ & Diamoad Sts., Phila,

Address JOHN A. SOEBLING 8 SONS, Manufactur-
ers, Trenton. N, J .+ or 117 Liberty it.. New York.

Feientific Awericun,

[MAY 13, 18%6.

Machlmsts Tools.

NEw and INFROYED PATTERNS,
fend for new {llustrated eatalogue.

Lathes, Planers, Drills, &ec.

NEW HAVEN MANITPA(“I'l RING CO,,
New Haven, Conn.

GQLUMBIABOILER_Q,P\E‘ ’EP‘IEP\

THE ONLY PREV[HTIV[(W IN(‘RUSTATION

AND CORROSION -
COLUMBIA CHF vu(“AL WORKS

For snowing Heat of
P Yl‘ometal‘s. Ovens, Hot Blast Plpes,

Boller flues, Dnm-Huud G!nm O11 Stills, &c.
HENRY W. BULKLEY boxe Manufacturer
4% Broadway, New York,

Portland and Keenes Cement.

From the hest London Mnnuhclurerl For sale by
AMES BRAND, % Berkman Bt., New York,
_ A Practical Treatise on Cement furnished for 25 centa,

“The parties will do all they clalm. V. Y. Weckly Sun Jan, 19,1476,

viamp for particelan. C.

dimited 49 Duane st

ELOCIPEDE CARRIAGES, OF LIGHT CON-

struction, fast s . Worked by hand cranks;
also by foot treadles. [llustrated (n SCIENTLF IC AME-
RICAN SUPPLEMENT No. 5, To be had at this office
snd of all news agents. Price 10 centa.

ROOTS' PATENT PORTABLE FORGE.

ADAPTED TO

EVERY VARIETY

OF WORK.

THE ONI.Y FORGE WITH FORCE BLAST BLOWER.

THE ONLY EFFECTIVE FORGE MADE.

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

Iron Planers, Engine Lathes,
Radial Drills,
Boring and Tummg Mills,

And a full nne of MACHINE TOOLS of the bcn de-
sign and workmaaship, made by

Niles T'ool Works,

Hamilton, Ohlg_

" HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

W. B, FRANELIN, V. Pres't.  J. M. ALLEN, Pres’L
J, B, PIERCE, Sec'y.

ASTFURD, OOF X

OMPRESSED AIR MOTIVE POWER.—For
J particalars of the most recent practice. send 20 cents
for SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 1
and 2, containiog 5 engraviogs of the ** Com

Alr” Locomotives now In use at St onel
Works, wits dimensions, eto,

- 3 Boston, Mass., §1 a year;
Scxentxﬁc Fa.nner, ;lhm months, ce’;u.

E. Lewis Srustevaxrt, M.D. E. H. Lizsy, Editors.

These are the best
) and most economical
! sood- impervious to
unpocs, beat and
Send for sam-

lu to BE HALE
CO., 50 and 68 Park

"Ncw York.

anh and Rope for con
e Sop pe veylng power long dis

REYNOLDS & CO,

145 EAST ST., NEW HAVEN, CT.,
e &IA"UPAC'I‘UIIK
n teel Set Screws, Round uare, and Hexagon
ead ; wuud(‘- Screws H::o n;:ngdl.odt
Machin e, 04 Hoof i;om flolt Ends,
.+ Of cvery eocﬂpuon.

Wm'lczng Models

And nmnnmmm Metal or Wood, made t0
¥. WEAKEL © Ceater 8. N.¥.

Lowew ot ond l."'
Do Your Own Printing!
Prows for cnrde, ladals, snvelopes, ele.

sias (o Lages work.

l-oln- Mem Lo Wrir prating aed edvertis
Baney aad Bovense rade Fieasure and
Amatenr Prin The Girls or
Sbeve greal fon and meney i @

gBO}\,.-...., for fall cata

5-4-9

Pre sseﬂv“" SELAEY % 06 --u-.%

PORTLAND CEMENT

For Walks, Cisterus, Foundations, Stables,

diges, Beservolrs, Hrewerles, ete,
Memit 10 cents Tor Practical Treatine on Cements,
B, L, MERCUAXT & Co,, 76 Bouth Bt., Now York

- Upright
Stationary Engines,

Btrong, Blmple, 8afe, and Ber-
viceable !
4, 6, and 8 Horse Power.

ORIFFITH & WEDGE,
S Zanesville, Ohlo,
FIE NAFIONAL

Steel Tube Cleaner.

Celiar,

Yor 0
(.’lnﬂlnl ! ‘::n.
ller JuLy &
4\&: i,

M by U. 8. Navy. Formie by casiers, BSend fo
,OI-NIIUI‘NILI STEAX BOILER & PIPR

COVERING

WITH“AIRSPACE IMPROVENMENT,
Baves 16 0 Int mt CHALMERS SPFENCE CO,
l?ﬂﬂ 24 8t Lu Louls, Mo

Niagara
SteamPumpWorks

Esvansisuxn 190
CHARLES B, HARDICK,
No. 23 Adams Btreen,

. - BROOKLYN, N. V.

OGERS' TANNATE OF BODA BOILER
I SCALKE FEEVENTIVE JOB. 6. lumluaal{,u.

M
P~ Bend for ook on Boller ur.mn:g:;:‘. —-—

RE NGO N Al

L. SMITH HOBART,
Fresldent,

1872, and, by a patient and steady pers'stence, In apite of
ali obswscles, has established a Luslooss which s pormas
pent and successful, and now requires the Increased spaoce
and facilities afforded In our new loeation

principal publishers and manufacturers In every State In
the Uplon, over 76,000 of them baving been made and dis-
tributed in the past four years, They are produced pho-
tographically, by a secret method Invented by our Super-
intendent, known st the “* MOSS PROCESS," which
differs casentially from all other ** processes'’ for mak-
ing Reltef Plates, has hean demonstrated to be vastly
superior to them all, and Is owned and operated solely by
the Mhoto-Engraving Company.

Our pisies are adapted to all sorts of ll\nllullrml for'

DAMPER AND LEV lu

HEGULATONS B B s T OGAGE COCKS,

Ql l'lll(ll L& KRIZEN. 44 ll.ll"-v m..n-u.
To Roofers, Builders, & Propeny Owners.

A complete Roofing for .:] per Square, durable, eco-
nomical and fireproat. Benda for Samy xnnnillrf ars
K. N, MAKTI '..‘Ifh"ll lt-mﬂn Mateariale,
w0 \hufu. Lane

.0, Dox 6M,

and 9 Liberty Bt,, N. Y,

J. O, MMOSS,

t

D, X, CARSON,

Snperlntendenl. General Agent,

RENOYVYVED
From 62 Courtlandt Street to 67 Park Place.

The Photo-Eagraving Company was Incorporated May, | books, newspapers, and catalogues, as an excellent sub-

stitute for wood.cuts, costing much less and bolng pre-

| pared more qulekly,

Thoy are in bard typo-metal, not ' bitten" or * etehed,"
and should not be confounded with etchings in xine or

Our Rellef Plates are now used satisfactorily by the | other metals,

Thoy are mounted on blocks type-high, resdy for nse

| on any typesprinting press, require no more ‘making

ready'' than any other ** cuts,' and will woar as long as
any storeotype plates. Kloctrotypes or stereotypes uay
be made from thom In the ususl way,

Messrs, Munn & Co,, the Ameriean Traot Soclety,
Scribner & Co,, D, Appleton & Co., and other prominent
Publisilng Houses aro among our regalar patrons,

§F Bend stamp for Iustrated Clroular. Mleass sy
-m-r- y Mosaw this

Todd & l{aﬂerty Maclune(,o

MANUFACTURENRS OF

The celovrated Greene Varisble Cut Low
Fatent Tutular and Floe Botlers lﬁul:&'v&'! !::
llowy“lluhll“ and Fortable “Pl'l ol IL

;m;umklum “um, um uoulu \ h

o i i

Agenta for lhr ho'.flun Mm.-.l:::r:"m' 'l.euh{:hg

ist's Tools; ftor Jndwn. uavn-on an Lop- Valves

;[:r‘t‘c‘v'l‘?,l( .l'u:-‘ U iferential l\nt Blo&?‘
) 0 llLLA

WOKKS PATKHRSON, ler "“%n' o

l OGARDUS' PATENT UNIVERSAL EOCEN-

TRIO MILLS-For (ﬂndlnx Bones, Ores, Sand, 014
Crucibies, Pire Ciay, Gusnos, Of Cake. rm Corn
Corn and Cob, Tobscco, Soull, Sugsr, Balts ta,
Bpices, Cofiee, Cocoansi, Fiaxseed, Asbestos, Mics,
eic., snd whatever cAnnol be rrould by other mml
Also for Palnta, Prioters’ fuks, Paste ‘lukl
JOHN W, lunumm. succesor 10 JAMES B Au
DUB, corner of White and Elm 8, , New York,

" NEW AGENCIES,

H n\lng jn-l [ 'lnhllalic n: :«w m'ln In the hands of
GEO, \( | mm b rq Mt New Yo
RO AT AR IR . ek
adelphin, Tanite Kmery Wheels aud Machines esn now
be bad in both cities on reasonable terms

Prompt Delivery

s special feature, No delay noeded In getting large

Wheels
ﬂ’l‘l(()l D'&nl RG, l'A
—
Iutw BRIDGE BUIL l)l\(.—A mmplem de-
scription, with dimensioos, working drawin
-n;n(‘!l\rl of Girard Avenue Hridge, ISM ..xnphzv'. 'p';.'1
Fith foundations of Irr- Ten engravin Pri
centa, Contalned In Nos, 1, 2, and 4 of 8C ”"\THH
AMERICAN BUPPLE \lf\l 10 cenis per copy. To be
had at llnlu um- n uunl of all news ngonts,

SCIENGE REGORD

EFoxr 1876.

This work 1s just fresh from the press, and al
the ordors which had ncoumulated have been
filled; and the publishers are now ready to recelye
new ones.

The Sciex0ox Recorp for this year—the fifth of
its publication—contains 60 octavo pages and a
great number of engravings, lllustrating new dis-

coveries, novel inventions, ete.

THE Volume for 1576 embracesthe most Interesting
Facts and Discoveries in the various Arts and Sciences
that have transpired daring the preceding year. exhibi.
ting 1none view the Genersl #POIYCOI the World
in the rollowing Departments:

CHEMISTRY AND METALLURGY,

IPCI!A\I(‘S AND ENGINEERIN 0

ELECTRICITY, LII-IIT HKAT Bom

TEC uM;L(mY THE USEFUL ARTS,

B ANY A l) uURTl(,l!l.Tblul

ll(( ULTUKE
URAL AND HOUSEHOLD ECONOMY,
ERIA MEDICA TIIEICM'FI:TILB HYGIENE

NATUHAL HISTORY AND ZUOLOG

METEOROL nm TBIH(E!&TI‘[AL PHfBlCﬂ.

GEOGRAFHY

GEOLOGY N MINERALOGY,

ASTRONO

BIOGRAFHY AND NECROLOGY,

Every person who desires to be well informed concern.
{ng the Progress of the Artsand Sclences should bave a
copy of Sarxxor Rrooxp for 1876, It will be a most In-
teresting sod Valuable Book. and rhould baves plac In
every Housohold and ‘Library,

Handsomely Bound Libera discount to the trade,
Price $2.50. Sent, post-pald, on receipt ot price.

All the preceding volumes of SCIENCE RECORD
may be had separately at $2.50 each, or $10 for the
Gye volumaos, 1572, 1573, 1574, 1875, and 1878, The five
volumes comprise a library of information which
every student or man of science should preserve.

MUNN & CO,,
81 Park Row,
New York city.

CREW PROPELLERS, THEIR SHAFTS AND

L) FITTINGS. By Hamilton W, Pendred, M.E. An
able treatise, shewing the preunl &?cnco. It advan-
and defects, With 28 ,nm 10 centa. Con-

ned in No, 4 of SCIENTIFIC AMERICAN SUPPLE-
ENT. To be had st this ofice, and of all news ageats,

=g

OF THE

SCIENTIFIC AMERICAN,

FOR 1876,

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD,

THIRTY-FIRST YEAR.

VOLUME XXXIV.—NEW SERIES.

Tbe publishers of the SCIENTIFIO AMERICAN
beg to announce that on the first day of January,
1876, & new volume commenced. It will continue
to be the aim of the publishers to render the con-
tents of the new volume more attraotive and use-
ful than any of its predecessors.

To the Mechaniz and Manvfacturer

No person enguged in any of the moechanical pur-
suits should think of doing without the SCrex-
TIFIO AMERIOAN, Every number contalos from
#ix to ten engravings of new muchines and inven-
tions whioh cannot be found In any other publica-
tion.

The SCIENTIFIC AMERICAN ls dovoted to the
fnterests of Popular Scienoce. the Mochanie Arts,
Manufactures, Inventions, Agricul ture,Commerce
and the industrial pursuits genorally; and it is val
uable and instructive not only in the Workshop
and Manufaotory, but also in the Housebold, the
Library, and the Reading Room, Rach volume
contains hundreds of Notes, Roolpos, and Suggos-
tions, and Advice, by Practioal Writers, for Work-
ing Men and BEmployers, in all the yarious arte.
TERMS OF BUBSORIPTIONS, —POSTAGE

PALID BY UM,
One copy Solentific Amorican, 0ne yoar....
One copy Salentific American, six mlhl--
One copy Bolontific American,throo months
One copy Sclentific American u‘mm
Solentific American SBupplement, both
One copy of m M 00
nu.ndonooopy of-‘nm lﬂ-w

S m
One copy Bcientific
mammmwm m 5.20
Remit by postal order, or

Address il letters and make all Fost Office or-
dors and drafts payable to

7.00

7 r;ny ..‘3. NEW YoRK.

« Sclentif mudvhl
Nias KXU.J nlwn cgm};k ork «

mbard sis. ,




