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THE HAMILTON BURFACE PLANER, tus nud sent for our examination, there Is no question but | of lead and oxide of tin; this Is mixed with double it welght
Wao present herewith Dlustrations of a new surface pla. [that the distinetion was well desorved. of coke, and heated in & zine furnace, Chloride of tin distils
ner, manufactured by the enterprisiog firm of Bentel, Mar. - over, and metallic lead remalos. The iron scrap, freed from
gedant & Co,, of Hamilton, Ohlo, & concern which hns galned Utilization of Tin Waste. tin, can be used in the manufacture of copperas, or in metal-

an ooviable reputation for the multiplicity as well an the| The process includes the following operations: Boiling | lurglcal operations. The process shows & profit, — M. Kengel
value of the improved machines numbered among its re. | the waste with water acidulated with hydrochlorie and nitric ¢

*r -

cent products. Two views, end, Fig, 1, and side, Fig. 2, of | acid, until the tin is complotely dissolved. To 2,200 pounds Spontancous Combustion in May,

the device are given, from which its uses There are doubtless many farmers who
will be readily recognized; while (s pym- i bave experienced sudden and destructive
motrieal form and compmot construction 1] u. / conflagrations in thelr hay lofts, which could

will commend it to the practiosl mechanic,

There nre two planing tables, located
respoctively sbove and below the oylin-
der, both of which are adjustable, The
upper table is made in two sections to plane
above the cylinder, and the lower table or
bod serves for thickneming from five or aix
inchos, If desired, down to one sixtesnth of
an inch below the cylinder,

In front of the knlves the table rests on
inclines, and can, by & band screw shown in
the engraviogs, be changed from a one slx.
ty-fourth to oneand a half inches below the
cutting line. The back table remains for
planing out of wind,ete,at the extreme hight
of the outting line. A trlsngular cutter
head of & peculiar form is provided ; and
although the knives are straight, similar to
those generally used, they make a drawing
cut,thereby insuring & smooth surface. The
machine, thus arranged, can be used for
planing ount of wind, smoothing, squaring,
making a glue joint, beveling, cornering,
and tapering. Among other advantages
claimed for this tool is that the materialto
be planed out of wind doesnot need to be
leveled, fastened, and run back and forward
before the cut is taken ; for, since it reats on
n lovel ndjusteble table before the cutter
oylinder will operate upon it, the planed part

not be ascribed to any exterior agency. Barns
bave been known to burst into flame, slmost
without warning, save perhinps a significant
odor, for a few days previously, sround the
places where the sy wan stored,snd a sum-
mer's hervest Is ‘awept awny in ss many
minutes ag it has taken days to gather is,
Thege unexpected conflagrations are gene.
rally accredited to tramps who have made
the hsy loft their sleeping resort, but It Is
now asserted that such ecalamities are fre.
quently due to the spontaneous combustion
of the hay, & circumstance theoretically quite
possible, but rarely considered. Abbé Mol-
gno, in Les Mondes, gives the following as
the theory of the phenomenon: Hay, when
piled damp and in too Inrge masses, ferments
and‘turns dark. In decomporing, sufficient
heat is developed to be insupportable when
the hand is thrust into the mass, and vapors
begin to be emitted. When the water is sl
most entirely evaporated, the decomposition
continues, ard the hay becomes carbonized
little by little; and then the charred portion,
like peat, peat cinders mixed with charcosl,
sulphurous pyrites and lignite, etc., becomes
a kind of pyrophorus, by virtue of its great
porosity and of the large quantity of matter
exposed to high oxidation, Under thein-
fluence of air in large amount, this charceal
glides upon the back table as soon an it pass- becomes concentrated on the surface to such
o the cutter cylinder, The tool, therefore, e a :;:ghne thln t:xo mass reaches a temperature
o8 economically, not cutting away apy w results in its burstivg into flames.
l’:::o than is necessary to mecare & smooth THE HAHII‘TQN SURFACE PLANER. The preventives for this danger are care
surface outof wind. After the work is planed out of wind, | of waste containing 5 to 6 per cent of tin, 650 Ibs. of crude | that the hay in the lofts is kept perfectly dry that it is well
it is in the right position to be operated upon by the cutting | bydrochloric acid and 66 1bs. of crude nitric acid are used, | packed,and that it is stored in small heaps rather thap in
cylinder to plane it to the required thickness (below the cy- | with water enough to cover foar fifths of the heap. The | large masses.
linder), requiring no re handliog to other machines used for [ operation is carried on in tanks of wood or brick, 9°84 feet
this purpose only. Very short, narrow, and thin material can | cube, lined with & composition of 2 parts of sand and 1 part The Pre'ler\‘ltlon of Wood.
be planed out of wind by puasing itover the catter cylinder, | of melted sulphur, and heated by steam, The action lasts | A new work, exbnlts:xvely treating the above topic, has
Olrcalar, oval, snd square framed stuff, without regard to the | from thirty to forty-five minutes. Theliquid isthenrun off, | recently appeared in France from the pen of Masime Panlet,
running of the grein, can be passed over a quite eminent chemist. The author advo-
the cutter cylinder, planed, and Snished. cales especially the use of sulplnte of copper
Fig. 2 shows the machine arranged for and creogoted oil, according to the circum-
e 0 o Eimbiar 10, ha Tequived stances urder which the wood is employed.
thicknellbw. Tdhe S mer. tnbla sk afithe Sulphate of copper bas a poisonous action
knives, is swung back apd brought forward upon the animal snd vegetable parasites
Bydhehand.screw.  This part of the table which appear at the beginning of orgulc de-
is,#0 constructed that it forms on the lower SEapothion..« In ttredtingweod Rt
side a bonnet to direct the upright flying be buried in the earth or submerged in fresh
shavings towsrd the table in front of the water, the solution should be applied in ex-
cutter head, from which they are blown by cess, since the effoct lff molisture is slowly
e e e e to dissolve the salt. Sea water acts in this
S manner go rapidly that sulphate of copper
R ol iy should not be employed for piles or similar
Saatly e bomaid lia Xl rop EyHAcH 3 while marine stractures. In wood sonked with the
e T - b e Yl e salt. solution, & portion of the latter unites
cutter head, is 'perlormed by geared feed closely with the ligneous tissue, and another
rollers, which cen be started or stopped by part, In exceas, remalng froe, This last,first
O s ains” plley conneciad dissolved by the exterlor liquids, slowly re-
m'nh 7T e s Taster (s Bal'In tards the removalof that cambized with tho
K iiiax by A prtug,. The fesd of the :;lood; but the combined portion itself,
machine can be changed from fast to slow, ough: more stable, doss uot entirely escape
o o hasa oxpalt wood subtraction, accelerated or retarded sccord-
An adjustable presgure bar, rollol;, Iacrl:per. l‘:ggu:l:lt::;dnpldlly SEEEERRELAA. diwols
lower table bein ¢
:::u:‘:;;ge :edtmfi:rt:‘n ;l:;lcknou i g On the other hund,for wood destined for
R R e R nerial structures, the quantity of solution
B e e A romGh. Al should be diminished in order to prevent the
Helentific American Patent Agency. The m:lohunlcll offoohof Indarmadular cryatalls
, to whom fartber inquiries mes
::;llact:nmu , a8 above, mnke :leunl u::“;rd m’n’:w;mlu' P‘“'“ﬂ;‘:‘“
° 16 e o compounds are
:lm:.“d kinds of the tool, from 24 to much preferable to the metallle nll? for wood
The right to manufacture the planer in sxposed to, e Waler, hecause the naplitha.
the Eastern and Pacifio States is, we are ! Jue, aniliog, (Al aotably the casheliéinale
informed, open to purchagers, tho werap fron washoed, and the wishinga used in treating the | exerciso an antiseptio sotion, congulativg tho albumen and
We see, by the Iste report of the judges of the Cinclunati | next lot, The tin is precipitated in a spongy state by means thun destroying both the cireulation of the wap and slso that
Industris] Exposition, that the merits of this muchine won | of serap zine, 70 parts of which’ gerve for 100 of tin. The [in the organic parasites. It is polated out, however, that
for It & first premium. Judging from ssmples of remarka. | procipitated mam is washed, and atonce dissolved In bydro- | these substances rénder the wood Inflammable, while the me-
bly thin planing and other work, performed on th appars: | chloric acid. There remains & wmass composed of chloride | tallic sulta Lave just the contrary effect.
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wagen hour for hour were leas than one fourth the amount
earoed in Bogland ; yet the productive power of the English
operatives throws the advantsge greatly in their favor,

The same condition of things s notloed by Mr. Wells, who
pliowa that, while fomale labor In the cotton manufacture in
paid from 88 to 8,76 a week in Grent Britain, from §1.67 4o
#2890 tn Franece, Bolglum, and Germany, and from 50 cents
10 70 conts In Rusaln, the one thing mont dreaded by conti-
nental manufactarers overywhere ln British competition,

In the earrylog.out of his rallway and other contracts in
every quarter of the globe, the late Mr, Brassey hind ocenslon
0 employ great numbers of laborers of almost every nation.
ality, st widely difforent rates of dally wiges; yot it was
found to bo the almont invariable rule thas the cost of exe.
cuting & given awount of work was everywhere much the
same. If apything, the sdvantage in chespness lay where
Iabor was dearest. Thus the wages pald in Eoglaod were
bighor than Inacy other country ; yot bridges, viaducta tun.
vele, and all works of art on mallways were sxecuted there
wore chenply than in avy other part of the world, Where
Inbor was plentitul and vory cheap, an in Itsly or India sim-
plo oarth works might be erected at a chenper rate than in
Eegland; but this advantage could not more than make up
for the grester cost of the more d/fMeult work.

Numerous llusteations of this fact, and of the law that

i | eheap Iabor does not necessarily Imply cheap work are givea

In the fntsresting volume * Work nod Wages,” in which Mr,
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CHEAP WORKMEN MAKE DEAR WORK.

It is & common complsint,among those who have paid but
superficial attention to the relations of work and wages,that
high wages In this country make it very hard, if not quite
impossible, for our farmers and muanufacturers to compete
successfully with the cheap labor of other countries. Such
complsiners fail to comprebend the economic paradox that
the cost of Isbor affords no criterion of the cost of work.
Of course there are limits both ways. Labor must not be ro
cheap that the laborer cannot subsist on the proceeds of his
toil, nor so dear that the product is swallowed up in wages.
Within these limits, especislly where machinery is involved,
the economic law is universal; the cost of production,
roughly epeaking, varies inversely as the wages paid.

This fact comes out very stroogly in the special report of
Comm‘ssioner Wells to Copgress in 1868, wherein the rela-
tion of work to wages is discussed in minute detail, As &
rule the productiveness of the laborer increases with the in.
crease of his pey, and generally at s more rapid rate; and
—though modified by other conditions—the economy in pro-
duction increases accordingly. Taking the puddling of iron
as the representative process of the iron trade, Mr. Wells
found the average price of labor per day for puddlers was
from §1.80 to £1 88 in Staffordehire, £1.88 in France, and
from §1.14 to $1.25 io Belgium. The average price of mer-
chant bar iron was £32 50 in England, £35 in Belgium, and
£40 in France.

In sn sddre#s read before s meeting of the ironmasters of
the north of England, Mr. Lowthian Bell gave the results of
his Investigations as to the cost of emeltivg pig iron in rev-
eral countriss of Europe. Everywhere cheap workmen were
aseocisted with dear work. 1. required forty-two workmen
in & French establishment to carry out the ssme swount of
work which twenty-five men were able 10 do in Evglish fac-
torien. With labor twinty per esnt chesper, the cost of pro-
ducirg pig Iron in France was £5 to $6 more per tun than
at Claveland.

In Germsny, s in France, thovgh the pominal rates of
wages were still lower, the actusl cost of work was greater
than in Euvgland. Thus in Westpbalis, where labor was
twanty-five per cent lers than in Eogland, the cost of swmelt.
ing s tun of iron was 83 75 more than on the Teos,

The same costrast of chenp labor and desr work WAR €x-
Libited in the report of Mr. Redgrave on the conditloo of the
textile Industiies 1o Eugland, Where labor is chenp, the
number of bands required to perform a given amouct of
work a.ote than offs ta the advantage In individusl WhZen
In Fiance, one person 1s employ+d on the sverage to four
tesn spindles; in Rumsis one to twenry-eight; in Prussiaons
1o thiny seven ; lu Great Britsin ovs to s=vaoty.four, aud
not uofrequeniy mules covtaining 2,200 ppindles ars man
aged by ove minder sud two assistapts. W ages ware less
in Germsry av0 1he hourm of labor longer. yet the we'ght of

work tarced off was Jess than would be produced by th.
rame machinery In Eugland, with much fewer operatives,

=2 | labor,

Thomwns Brassey, M.P. suma up the results of his father’s ex.
perience as an employer of labor. Mr, Braswey's first great
coptract on the costinent was on the Paris and Rouen Rail.
way. About 10,000 men were employed, 4 000 of them baing
Soglisbmwen, The Freuch laborers, working from 5 A. M.
to7 P. M, were pa'd 60 cente n day : the English navy, be.
ginoning at 6 A, M. and leaviogoffat 5830 P. M, received
$1 206 n day; yetit was found on comparing the cort of adji-
cont enttiogs, in precirely similar clrcumstauces, that the
exeavation was made at o lower st per cuble yard by the
Erglish than by the French, In the pnme quarry, st Bon-
nieres, Frenchmen, Irishmen, and Eoglishmen were em
ployed slde by side, receiving respectieely 60 cents, 80
conts, snd $1,.20 a day. Thebigh priced Englishman was
the wost profitable workman of the thres.

The Deppe Railway was ex-cuted principally by native
The French earned from 50 cents to 60 cents a day;
when doing pilece work their earnings advavced to 70 cenis
A large number of Belgians,somewhat familine with railway
work, were employed and earned 00 cents a day, The Eog.
lish were considered to be worth §1. Ten years later, when
the Caen line was constructed, Hoglishmen were still em-
ployed for tipping and plate laying, and on difficult work on
deep rock cutting. Their wages were $1 n day as before,
while the usual earnings of the French laborers ranged from
55 centa to 70 cents. The Enpglish were employed by ex-
perienced sub-contractors directly interested in the closest
possible reduction of expenditure. Similarly on the Grand
Trupk Railway, in Canads, where a large number of French
Canadisps were employed at 84 cents a dsy, English navvies
were paid from $1 25 to £1.50 a day, and did the greatest
amount of work for their money. Extending the investi-
gation to Mr. Brassey’'s other contracts in France, Italy,
Austria, Switzerland, Spain, Germany, Belgium, and Hol-
land, the approximate uniformity of cost for railway work is
exhibited in all casee, notwithstanding great differences in
rates of daily wages. So, too, in Indis. On the Delhi and
Umritzer Railway, it was found that, mile for mile, the cost
wad about the same 2s in Epgland, although the cost of
Inbor, estimated by its 8 cents to 12 cents & day, was mar-
velously low. Each laborer did his money’s worth, and no
more. Skilled labor was scarce and high and in the absence
of experienced sub-contractors the cost of supervision was
very greal, averaging twenty per cent on the antire outlay.
In Southesstern Eorope the game state of things pre-
valled, Ungkilled labor was chesp; but in proportion as
#kill and mapual dexterity were required, the difference in
the cost of engineering work disappeared. So too in Italy,
in the Mauritius, and eleewhere,

But, it msy be objected, in all these examples wesk men
were pitted agsinst strong mep, unskilled agsinst skilled
labor; there is notbing paradoxical in the assertion that one
bearty, well trained, and well fed workman may accomplish
more than two or three untrained and ill fed men, costing
ench one half or one third as much fqr daily wages.

The objection may be well taken, but it fails to meet cases
like the following, given by Mr. Brassey to thow that it is
quite possible that work may be more cheaply executed by
the rame workmen, notwitbatandiog that their wages have
highly incressed. At the commencemont of the North Devon
Haliway, the laborers received 48 cen's a day. Daring the
progress of the work their wages were raiged to 6) conts and
72 centan day, Nevertbeless it was found that the work
was exeouted more cheaply when the men were earning the
bigber rate of wages than when they wers paid the lower.

Agaln, In cearrying out s part of the Metropolitan Drainsge
Woiks in Losdon, the weges of the bricklayers were graia-
ally rateed from £1 50 to £2 50 a day; yot it was found tha'
the brickwork was constructed st a cheaper rate par cubic
yard sfeer tha prics was raised than before

Au lndirect way of raising wagos Is to redues the bours
of labor, The evidence is vary siroog 10 prove that, with the

sme men such sdvancsa in the cost of Jabor do not vecessa
rily Inereare the cost of work., ludeed It may be said to be
the universsl rule tha® bayord ten hoors a day the produc
slon dlminishos ns the time increases. With proper diligence,
o/ght bours are enough for & man to do all he is capable of

In Rassis the inefliclency of the operatives as compared with

dolog dally,with profit to himself and his employer.

;hon of Eogland was still more strikingly manifest, Their

THE RELATION OF ALOOHOL TO PHYSIOAL STRENOTH
A correspondent asks: (1) Is thers not s clasking of
nuthoritien In regard to the relation of aleohol to physioal
strengch, nn indicated in our recent article oo aleohol, faod
and forca? (2) Whose experiments were thereln reforred to?
(8) How it is porsible for a doss of alcohol to Increnss one's
working powsr, if, as Todd and Bowman state, ** the use of
nlcoholic stimulants retards digestion by eongulating the
peprin of the gastric julce, thereby interferiog with I
action ?"" Tle ndds that he does not find in his text books any
suthority for the position that alcohol is a fores producer.

There in a serious clashing to be observed among current
opinions in regard to the action of alcohol o the humsn sys-
tem, dae very largely to the fact that the effects of aleohol
vary immensely with the dose, bat more perhaps to the tea-
dency of men to come to decided conclusions from one-sided
or Insullicient evidence, and to hold to such conclusions In
spite of every evidence to the contrary,

Rogarding authority in the only sense admissible in Sel-
ence—that is, as the overwhelmivg weight, not of human
test movy,but of facts, eritically determined—we eannot ssy
that the alleged clnshing is at all serious, The physiologl-
eal action of aleohol has been determined with as close an
approximation to sccuracy, probably, as shat of any other
subatance; and while it is never poesible to speak with ab-
soluta certainty in such matters, we are jamified by fact in
saying that the gronnds for regardivg slcobol ss & fores pro-
ducerare quite as pubitartial ae those on which we ress our
belief that beef, or bread, or any other food is & force pro-
duzer,

The failure of our correspoudent’s text books £ recogn’ze
this result of recent investigationsis dae very likely to thelr
having baen written bafore the investipations were made,
The Intest work of eminencs in this fisld—Pary's * Trestize
on Food and Dietetics, Phyeiologicslly and Therapeutieslly
Cousidered”—gives & very good diecussion of the roleof
alsohol wichin the organiem, and acmits thas, np to the
time of its publicstion, the probabilities wers, on the whole,
in favor of the belief that alcobol is a force. producing food,
Investigations still more recently published, notably by Drs,
Anatie and Dupré, carry the discussion to the polntof prac-
tiea]l demonstration, as we have shown in apother colawmn.

Toe experiments,sbout which our correspordent inquires,
were thogs narrated by Dr. Hammond in the addreas then
under review.

As for the quotation from the worksof Todd and Bowman,
the facts would seem to prove it perfectly correct, with the
addition of the first two letters of the slpbabet. Itis not
the use but the abuse of alcoholic stimulants which has the
offect described, as every drunkard’s stomach sbown after a
debauch. In excess alcohol arrests digeetion, as it arreats
all the other bodily functions. In excess itisa poison, &
very dapgerous parcotic poison. Nevertbeless in proper
doses, properly administered, its use has quite the contrary
effect. It facilitates digestion, and is otherwise strikingly
beneficial. Its indiscriminate use, however, is always and
everywhere to be deplored, since only the few are able to
use it without abusing it and themselves at the same time,

Becsuse a little at the proper time is good, too many peo-
ple are apt to infer that a great deal at apy time must bes bet-
ter. It is the logical weskness, so happily hit off in Esop's
fable, of the old woman with her hen. Because with one
messure of barley the hen laid anegg s day, the thrifty
dame ressoned that two messures of barley would wake her
lay two egge & day. But they did'nt. The hen slmply got
fat, and quit laying altogether.

As with alcohol, so with tobaceo, so with articles of food
like tea, coffes, spices and the rest, so with common neces-
saries like pure air, cold water, exercise, eleep, pleasure,
there are ill balanced people who are never able to discrimi-
nate between wholesome use avd excess. In time, with the
epread of real knowledge, with increasing mental and moral
culture and the general elevation of the race such weaknesses
msy be outgrown. Till then they must be borne with. To
attempt their repression by fores is more likely to be mis-
chievous than beneficial, more likely to hinder than help
the real advancement of society.

e
THE LABOR PROSPECTS FOR THE WINTER,

The condition of the labor market in this city is such as to
warrant theapprehension of serious trouble smong the work.
ing classes during the coming winter. Thousands are al.
ready clamoriog for work. So far from being better than
during the darkest days of the pauic, the laborers are cer-
tainly worse off; and for this gloomy and stagnant state of
affairs no definite and certain reason can be

The New York World has invest'gated this subject very
carefully, and the long detailed report which sppears in the
columns of that journsl bears out by sctual figurea the sin.
ister opinions mbove given. In roogh numbers, thers are
80,000 ordioary laborers In thie city, on whoss work the ex-
istencs of an aggregats of 150,000 pesple depends. To de-
termine bow large a proportion of this part of the populs-
tion is idle, recourss has been bad to the sources of employ-
ment of the greatest numbere, begioniog with the city iteelf.
The employosa in the municipal service, it appesrs, bave
fallen off fally ove third; or in other words, 2 000 men, out
of the sgpregate farmerly employed, are out of work., Tue
pay rolls of the Fourth Avenue Uoderground Rallway im-
provem-eut, by reason of the spproachis g completion of thst
work, have been redacsd by about the same number; axd
far.ber examiostion ehows that the ratio of resuction in
these two largest sources ho ds in the ca-escf smaller opea-
tions. Bullding is stagnart, and but few improvemsnis are
bsiog made on lot propirty; cootractors are hampered for
funds, owing to the difficulty in raisiog security, and the
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digsgreoments among the heads of the city government bave
exerclsed no small influence in the cessation of small jobs,
which employed men by the 8fties and hundreds, Takivg,
then, the ratio of decronse 88 above noted,and applying it to
minor oparations, a total of ten thousand men are shown to
bo out of employ—fully one third of the unskilled laboring
populntion, These are the day laborers, who work, by the
poore or more, under contractors,

Turniog next to the mavufuctories, we find a class of men
who nre not connected wich the industry as pureuers of the
samo, They are not mechanics, nor do they fulfil such spe-
cinl functions an the teamsters or porters. They are mere
workers, using their muscles at whatever job they are set to
pecform, Of these 8,000 are idle, for, from the 7,024 estab
lishments about New York, they were the first to be dis-
charged, and so added to the roll of the ungkilled unew-
ployed.

From careful investigation it further appears that, on each
able bodied man of the class of society to which these peo-
ple belong, no less than four persons are dependent. Hence
there has been added to the pauper population not merely
18,000 men, but five times that total, or 90,000 souls, and
this in November. Compare this aggregate with that of
February of the present year—the cloring month of winter,
when the drain upon the public and private charities is al-
ways greatest. Then the total was 80,000 ; now, at the open-
Ing of winter, the figures are 10,000 higher. With regard
to wages, in all departments of skilled labor and in all fucto
rien the standard has been maintained, with a few igolated
exceptions, In coarse and unskilled labor, the reverse ia the
onse. Up to the pavic, the usual rates were $2 per day, or
$12 per week; ut the present time, very few contractors are
paying over £1.50 per day. The Italian laborers are getting
but $1.25; and railroad conuractors in adjoining Btates are
paying that sum, and picking men beside, The comparison
between ihis state of affairs and that of fourteen months ago
iaa striking one. The pay roll then was: 80,000 laborers at $2,
$00,000; 8,000 laborers employed by factories, ete., $16,000;
total, $76,000. The pay roll now is 4,000 lzborers on city
work s, $1.75, 7,000; 16,000 laborers on private enterprise at
$1.50, §24 000: total, 31,000. Diiference between 1873 and
1874, 45,000. Average share then to each man, $2; now, 67
cents,

It is & fact that the necessaries of life are not s whit less
costly now than they were a year ago, so far as the poor man
is concerned. The wholesale dealer buys his goods in gross,
perhaps, cheaper; but the retailer, with lessening sales to
contend with, has no resson to reduce his prices. In rent,
8 week's wages generally pays for one month ; but this rela-
tion was adjusted before wages wera cat down, so that, to
provide shelter for himself and family, the working man
pays not twenty-five per cent of his earnings, but fully
thirty-one per cent. Coul Is dearer than a year sgo; if it
remaing at ruling rates, and counting the consumption in
each family of five persons al seven pailfuls per week, fif-
teen per cent of wages after the rent is paid must be devoted
to its purchase; and thus we might continue through the
necessaries of life, showing that not merely is atter pauper
jsm staring the unemployed in the face, but even those who
look to their day's work for their day’s living are menaced
with privations and suffering.

One result of this condition is beginning to be apparent in
the diminution of immigrants from Europe, and the rémarka-
ble incrense in steerage pnssengers leavivg this country,
avowedly to geek labor in Eogland. Five hundred souls
left this port in an loman steamer & week or two ago, and
on one Saturday 2 000 working people eailed for Great Bri-
taip, Germany, and France. This is a bad showing, and
raiges questions relative to the existing tariff and the na-
tlonal fivances, which the coming Congress must talke into
very serious consideration, The immediale relief is in the
hinods of the charitable. Public institutions are destined to
bo taxed far beyond their cspabilities, and private charity
will bs called upon within the next six months as never, we
think, before. Provislon for meeting the outcry for food
should begin ot once, not delsyed until the sad tales of
starvation und migery fill the police reports.

It iy, moreover, a serious question for capitalists and mon-
eyed ifnstitutions to reflact upon, whether they would not
sorve thelr own ends of gain best at this time by giving
these thoussuds of idle men the mesns of helping them.
wolves, It s certnin that o large number of deserving poor
are, within & fow months, to bs thrown as & charge upon
the ity nnd county, They mast be supported, and that fn
fdlenens, since, ag we have alrendy said, municipal employ-
ment offers no opening whatever, Would it not be wise for
#ome of our great moneyed lopstitutions to put out #ome of
tholr money 1o ald of desirable locul enterprises which will
glve the workmen employment? Wae csn think of no better
oxample than the case of the Brordway Underground Rail.
way. The road ix n direct continustion down town of the
teackn of the gplendld Underground Railway on Fourth ave.
nue, sud the approaching completion of the latter marks not
only the foasivlity snd advantages of such u route within
corporats lmits, but sleo uggests the present as the best
period for prosesding with the work. The plans of the
route are comploete, aro approved by the best engineers, leg.
{ulative sanction baw boen mccorded to the project, and no-
thing remaine but the acquisition of capital sulficient to tnitl-
atooperstions, A source of Jabor will thus beopened during
the winter for elght or ten thoussnd men, and forty thou.
wiod peopls, nearly half of the total numbsr of unemployed,
will be furnisbied with & meius of sustensoee. As an in.
voutment, o firat mortgage oo u line through the very heart
of the clty, none better sxista, In fine, it would be difficult
to cancelve of any other project now extant, capable of offer-
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ing thres such great benofits as work to the unemployed,
relief to a population esrnestly seeking n menns of rapid

transit, and a safe investment for capital contributed to its
promotion,

THE SENSATION OF PAIN IN THE LOWER ANIMALS,
Doen the ingect, which we thoughtlessly crush under foot,
suffer ag much pain as we should were we simllarly de-
alroyed? It is generally conceded that the proper answer to
the question is in the negative; and in fact it would seem
much more in accordance with the wisdom,displayed through-
out the creation of animated nature, that those beings which
from their very essentinls are subject to wholesals destruc-
tion should be spared the pangs incident to the throes of
dirsolution, No one, except perhaps that most refined of
humanitariens who had scruples sbout drinking water on
Account of the sufferings he might cause to the animalculs
therein, supposes that any real gensation of agony is experi-
enced by the zdopbyte which we tear from the rock, or by
the oyater as we cut it from its sbell; but there ar» many
who contemplate the eport of the angler with horror. and
who ges, in the writhings of the worm on his hook or in the
struggles of his finny victim, all the tortures of human mu-
tilation. Where then, at what particular class of being, is
the dividing line to bedrawn? Are only radiates and mol-
lusks apathetic to dismemberment, or do they also experi-
ence gensation, and how far in the ascending scale doca the
insengibility to pain extend in its decreasing ratio?

It seems to ue, and we have no doubt biological fact will
bear us out in the view,that the acoldental influences of cul-
tivation, of breed, of education in human beings, and algo of
differences in delicacy of nervous organization, play an im-
portaot part in determining the degree of suffering. It is
well known that a sayage will bear pain,not merely in abso-
late stoicism but appsrently unmindfully,which if inflicted
on & refined and cultivated individual would producs desth
or syncope. And this is not merely confined to the barbarian
bat extends through all gradeaof society. Physicians state
that the sufferings of childbirth are as nothing to the squaw,
or to the woman who constantly performs coarse manusl
lJabor, when compared with those of the delicats females of
our upper classes. The same general rule applies to the
lower animals; a finely bred horse winces under a lash that
the dray brute would not notice,and the trained hound will
yelp at a blow of which a street cur would think nothing.
With this distinction in varieties of species before us on
one hand, and the fact that both reason and general belief
print to the insepsibility of lower animals on the other, we
are brought to the coneideration of su interesting argument,
raised by Dr. Crosby of this city, in defence of the practics
of vivisection. It is advanced, as a generally received pro-
position, that the senss of pain is designed for the self pre-
servation of all animals, and further that each is endowed
with this sense to an extent only sufficient to ensure the re-
eult. That lg, in other words, that an insect, for example,
has a sufficient sense of suffering to keep him from walking
on & hot coal; but if we threw bim into the fire, his agony
would be comparatively nothing as compared to that of some
higher snimsal in whom the sense of pain is implanted for a
greater and more cowplicated variety of purposes.

It is very difficult, almost impossible, to judge of the ex.
istence of pain in an animal by its mere physical contor-
tion. A human beiog under the influence of ether, durieg
an operation,often writhes and screams as if in great torture,
and yet nothing is felt; similarly people in convulsions show
every external sign of nufferivg, and yet, beyond mere mus-
cular poreness due to exertion, none is present. Nor is the
cry a proof of pain, for, ua Dr. Crosby says, & pig will yell
just as Justily, if he be merely Leld as he will under the ia-
fliction of a gevere wound, We wmay judge, however, with
greater security, from coincident actions on the part of the
creature, as to whether sufferivg is or is not present, If a
map, for example, while undergoing s surgieal operation,
should, as in & case we once saw, coolly aealst the surgeon,
and complacently munch an apple while the knife wus pene-
trating his tlesh, ordinary reason would lead us to the be-
lief that his assertion that “ it did not hure " was true, and
this even did dumbness prevent his stating the fact, It
guch be true In the one cane, and in that of the animal
which we know to bs most nontely sensible, then it 1s logi.
cally true in the fnstaaces of lower orders which we are puro
possess senslbility In a less degreo; aud honee 1 a hore, an
in one of the cases cited by Dr. Croaby, have n fore log shot
off in battle, and thirty-six hours sfterward bas found quletly
grozing, although the stump 18 horeibly mutilated, then it in
rensonably certain that the pain s not proportionate to the
lenion, If indeed present in sny degree whatever,

1t s well known that animals often lnfllot on [themsel ves
fojuries which sppuarently must onuse suffering, and yet
every indloation proyes the same to bo absent, Rabbits have
torn themsalves froe from traps, aod been found feeding
minua vwo legs,  Rats when preesed by hunger will eat thelr
own talle, We Linve goen pigsafter thelr throats have besn
out, censo thelr erles and attempt to eat, nnd it la sald that
the game snimnls when stuck unawares often pay no sppar.
ent attentlon to the wound, It I8 curlous alno to notles that
rabbits and rats, which can support thewmselves even If
their locomotive process belnjared, will bite off their feot
ifosuglt in traps, but that & carnlvorous animal ke the fox
will never do #o, for, once unable to run, he would atarve to
death, Tu the first cnse there appsars to be no sense of palo
to prevent the action; in the second, the senne cortalnly ex.
Inta.

Again,ceabs and lobsters drop thelr elaws whon frightened,
and seemed unhurt, There is & little ligard in Sielly which,

when suddenly alarmed by the blow of & cuna on the rock

neur to it, will braak off from itu tail and scatttle away, run-
ning into obatacles in fta path. ncting very like s ship with-
out a rudder. Sir Humphrey Davy came to the conclusion
that in fishes the sensation of paln was very trifling snd the
view seems proved when it In considered how Infinitesimel
the number of fishes which arrive at maturity ls, compsred
to the myriada of eggs deponited,

A wasp will eat after It 1n cutin two; so will adragon fly
when impaled ; and that the insects should suffer to nny
degree aeems on its face impossible, particularly if the mil-
lions and millions which the birde eat be thought vpon.

There is besides s very curious provision of Naturs which
is littls understood, and which comes Into play, it would ap-
pear, in all animals in the presence of imminentdestruction
or in cases whera great paln presumably exists, either to be
inflicted by a natural enemy. Waallude to the action of &
mouge when in the power of & cat, or of & rabbit when peized
by & weagel. In the last instancs the rabbit remains motion-
lese, without & sign of psin while being killed ; be I appar-
ently, as the expression is, * paralyzed by fear.” So alson
mouse, and precisely g0 with man, for De, Liviogstone's de-
gcription of his seosations while bring shaken by & lion ex-
actly sccords with guch as we might imngioe would be the
experience of the mouse, when in the claws of the cat.

But while there isevery evidence that the sufferiog of the
lower enimals is certainly less than that of man under simi-
lar circumstances, we cannot,howsver, colncide with the ides
that it is go far absent, in the case of the brates ordinarily
eacrificed by vivisection, as Dr, Crosby eeems to convey.
As he states, however, an aveathetic dispones of the ques-
tlon at once; and in generalitis much more humane (and be-
pides is an error on the safer side) to give the anfortunate
beasts the beneft of the ether, as well as that ofthe doubt
as to their sensibility.

Straw Lightning Rods.

The Journal of the Society of Arts, London. and other pa.
pers have given currency to a statement, dezived from a
prominent French paper, to the effect that lightning rods
msade of straw had been used in France, and found quiteas
effactive for protection as metsl rode, and far chesper. Pres-
ident Henry Morton, of the Stevens Institute, bas written an
interesting rep'y to this statement, given in acotber column,
in which he shows the utter absurdity of the straw light-
ning rods, and also takea occasion to point out,in & very clear
and satisfactory manner, what Kind of a rod ia necessary to
ensure protection, how it should be arzrauged upon the
building, etc. This article will, we sre confident, be studied
with interest by all who are really desirous of possesaing
correct informstion upon the subject.

SCIENTIFIC AND PRACTICAL INFORMATION.

FALL SICENESS,

In a lengthby article on the above subject, Dr. Hall con.
cludes that if persons in the country whers intermittent
fevers prevail wounld adopt the precaution, in early fail, to
take their breakfast before goicg out of doors, and keep a
blszing fire upon the hearth in the living room dariog the
morning aod evening, fevers and chills would almost en
tirely disappear as a prevailing disease,

The importance of ridding apartments of the dampness
and sharpness of tne moreing and evening air, and the ex.
pulsion of all missmatic particles, cannot be over estimated
by those who would have good health.

THE FRENCH AND ENGLISH TUNNEL,

The project for the tunnel under the Eoglish cbannel has
been officially transmitted from the French Government to
the English Foreign Office. Among other plans, it is sug-
gested that the means of inundating the entire bore should
be placed in the hands of each goveraoment, so that, in case
of war breaking out between the two countries, the work
may be rendered useless. It iscalculated that a force of
2,000 horse power, operating for two months, would be suf.
ficlent to pump the water out of the tunnel.

A NEW WHITE ALLOY,

This metal, recantly invented by M. Delalot, is sald to be
very cheap, and to pousoss qualities rendering it sultable to
roplace the various white alloys now in use. The propor-
tions nre pure red copper 80 parts, oxide of manganese 2
parts, alno 18 parts, and phospbate of lime | part. The
ooppor in first melted and the manganese added little by lit-
tle. When the latter is digsolved, the phosphate is similar-
ly miogled. The scorin Is removed and fnally the zine is
added nbout tén minutes bofore canting. To socelerate the
fusion of the maoganess, 4 part fluoride of esleium, § part
borax, and 1 part wood charcoal may be used as & flux,

Tuw Boston Boarl of Fire Commissioners, taught by the
rocent onlnmity st Fall River, have lssued & circular ealling
the attention of persons who have on thelr premises appara.
tan for preventing the spread of ficen, to the necessity of a
regular lospeotion of and lostruction aod dreill in the ssme,
They nd vise that printed cards,explaining the construction ar-
rapgement,and uso of puch applinnces,be posted where they
eannot fall to be seen, nod that the ocoopauts be drilled aas
often an oneo n week In the use. Where fire escapea are
attached to buildings,the board recommend that they be fre-
quently nsed and examined.

Mt Turopon J. Hanusacu, of Philadelphia, has designed
and executad, for the great Coutonninl evert, dis s for medals,
of u number of historio aut Jacts, such as Old lnd.cpchﬂﬂlﬂ
Hall, the Old Oracked Liberty Bell, & Head of Wasbington,
ote. On the obverse aldes, persons can have their business

cardw, making a novel and durable advertissment, which the
possessor 1y likely to keep,
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THE AUTOMATIO GAS BAVER,

1t has boen caloalated that the average consumer of 1llu-
minating gea, In large cities, in subject to a waste which
conts him from one quarter to one third more for gas than in
ronlly neconsary to produce the requisite light. The reason in
obylous from the fact that the pressure, as tranemitted from
the works, must always be sufliclent to'lusure a full supply,
not merely to the higkest plaoes, whither the gas rushon
ut greateat velocity, but to the lowest localities. The nor-
mAl pressure, therefore, never falls to a point at which no
waste at the burner can taks place, Nor in [t, indeed, possi-
ble for the manufacturer to supply ench customer with the
proper pressure to insure the greatost lawinonity, for he is
prevented, both by'difference
of situation of points of de.
livery and by the constant
variation in the quantities
drawn from the works by in.
dividusl consumors, Cutting
off at the mervice cock or
using check burners simply
reduces the light without af-
fecting the proportional de-
gree of waste; so that the
only valld means of avoiding
the Iatter lies in an appara-
tus which will automstically
control the pressure, keeping
the same uniformly at the
most advantageous point, 88
the gas leaves the meter.

A new mnachine for this
purpose hae lately been pa-
tented (May 19, 1874), and
engravings of the same are
presented herewith. The no-
ticesblo fontura is the absence
of the straight diaphragm,
heretofore commonly em-
ployed, forming a flat dish,
with the valve rod secured to
its center, snd governing the
valve through its being forced
upward ns the pressure is
sugmented, The difficulty,
due to the hardening of this
appliance and consequent loss of its vibratory power, is, it
is claimed, obviated in the present apparatus, by making the
device of leather, covered with graphite, and in telescopic
form, go as to have from one and & half to six inches vibra-
tory motion, according to the eize of the machine.

The operation will be understood from the sectional view,
Fig. 1.

in increass of pressure, whether it occurs in the mains or
service pipe, by putting out lights, is instantly communica-
ted to membrane, A, the tension of which is thereby in-
creased. As the membrane expands it is forced upwards,
carrylng with it the rod, C, which works the valve, E, and
contracts the aperture through which the gas enters cham-
ber, G ; the quantity now admitted in a given time being ex-
sctly equal to that which pasged when the pressure was less

Flg. 1,

and the opening greater. When the pressure again dimin-
ishes, the tension of the
membrane is of course re-
laxed, and being forced
downwards by the weight
in the cup, B, again carries
with it the rod, C, and the
aperture to the chamber, G,
is enlarged. Thus it will
be ssen that the saver is a
self-acting valve, the ope-
mtion of which depends on
the equalization of antago-
nistic forces. namely, the
pressure of the gas within
the chamber, G, impelling
the membrane outwards,
and the weight without
iwpelling it inwarde. By
the combined action of
these verydiesimilar agents,
the wrea of this aperture,
by which the geas enters
cbhamber, G, is exactly ad-
justed to the velocity with
which it moves, From the
chamber, (i, the gas es.
capes by the outlet pipe.
The compurative size of
the apparatus and its mode
of adjustment to the meter
are shown in Fig. 2. The
effect upon 'the flame will
also be potleed. The con-
struction is substantial and du rable, the best quality of sheet
copper, without seam, being used to confine the gus. The
valves are ground and fitted 5o as to control a tiogle burner
nod musy be rendily cleaned of impurities, '
The maoufacturers add that whosver pays nix or eight
d;m’um, (:r'on‘n l::lf, & quarter for gns, will snve at the rate
of from twen 0
Vs mu:blne.y rly per cent on his gas billy by using
Further particalars regarding sales, and also rolative to
inducements Lo agents, may bo obtained by nddrepsing (i, 8
Lacey & Co., 015 Broadway, New York clty. 4

Scientific Amevican.

Action of Nulphurio Acld on Ironand Steol,
Iron or #tes) wire which has besn ncted on superficially
by sulphurioncld Is usually found to be altered in ity proper-
tlon,  Itn welght In Increnned, its tenacity s Injured, so that,
orlgloally moft nnd floxible, it ensily breaks; and when o
freshly broken end in moistened by the tongue, It effervorces
ax If acted on by & mineral acid, Theno effocts nfter a time
disnppenr, Professor Osborne Roynolds, of Manchentor,bing
ancertained that they are owing to the abrorption of hydro.
gon generated during the chemical reaction which takes
place when the wire s immersed in the acld, He found
that if an iron tube, closed at one end, b fmmerned in
dilute solution of sulphuric acid, bydrogen passes through
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cases were, however, no entirely different that a scheme,
which might sucesod with the comparatively small barge,
and sluggieh current of the Saine, would be a total fallurs
with ships and etenmorn from 1,600 to 4 500 tuns burthe n
drawing from 20 to 22 feet of water, contending agningt a
volume and velocity of water that, in the event of ** taking
n ghear,” will “whip” a 1,500 tun ship to and fro across the
current with almont the speed and as little apparent effort ax
when a current of air plays with a boy's kite,

In designiog the new machinery, Mr. Nish, ansiated by
Captsin Wright, the mechanical sngineer to the trust, de
cided that every part should be constructed s strong, and
of as few piecer, and as little liable to derangemeont, as

poesible. 'With this end In
2. view, Captain Wright aban.
doned entirely the wheel gear-
Ing used in the wire rope and
chain systems of Burope, sith.
or ay o means of obtainiog
purchase or connecting the
chnin drums, The power was
obtalned by = pair of long
stroke engines, aud the con-
nection of the cbain barrels by
couplivg rods, set st right an.
glen, similar to those used in
locomotives.

With these Iinstructions,
Mr, E. E, Gilbert, of the Ca.
nnda Engine Works, Montreal,
was intrusted with the work
of completing the deslgnsand
working out the details, The
engines are non.condensing,
with cylicders 22 inches by 5
feet stroke. The frames are
of the Corliss type, extended
to receive the bearing of the
outer chain barrel shaft, The
weakening effect of lowering
the first barrel shaft to the
center live of the cylinder is
counteracted by using a suffi.

THE AUTOMATIC GAS SAVER.

the walls of the tubs Into the interior, and msy be collected
by sattachiog an india rubber tube to the open end of the
iron one, and passing it under & gas holder. Prolessor Rey-
nolds concludes that, whenever iron undergoes oxidstion
under water, it becomes saturated with hydrogen, and thus
loges tenncity—an important consideration in the case of iron
steam boilers on iron ships.
-
CHAIN TOWAGE ON THE ST. LAWRENCE,

By some oversight of our forefathers (not, however, made
by the aboriginal Iroquois, whose town of Hochelags was at
the foot of the current), the city of Montreal was bullt st the
head of the rapids; and as, year by year, the trade of the
city bas increased, the number of vessels and their sizs has
kept pace, until the difficully of getting ships into the har-
bor became most formidsble, involving great expense in
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CHAIN TOWAGE ON THE RIVER ST, LAWRENCE

towage, and, in the case of large salling vessels and light.
powered stesmers, no inconsiderable delay from the impos.
sibility, with unfavorable winds, of getting tugs enough
sbout a large ship to drag her up the pitch,

Varlous schemes were suggested for avolding the difii.
culty: n ship canal coming in behind the city, plors at differ
ent points with stationsry windiog engines, ote, ; but eventu-
ally Mr, A. Gilbert Nish, the engineer of the Harbor Com-
miesionere, dotermined, under Instructions from the bosrd,
to make u trial of the submerged continuous chain nystem, as
used on the Seine bolow Parls, The circumstances of the two

ciently heavy pillow block cap,
well fitted in the gibs, to
maintain the fall section of the
frame; the brasses are closed by eide keys in the nsual man.
ner. The chain barrels are 2 feet in diameter, csrrying nine
tuns of best 1} inch short link crane chain, the total length
of the chain being 7,000 feet. The two sides zre balted to-
gether by heavily flanged crosstie boxes, forming a very rigid
structure, which, so far,bas proved unyielding under the se-
verest strains, The platform is of cast iron plates, resched
by steps from the rear of the cylinders. The whole arrazge.
ment has & strong, compact sppearance, and works quieily
and without vibration under fall steam and the severest
strains.

The cable was laid early in July,1873, and the tug brought
a large steamer up the rapids on her return trip from laying
the chain. She was worked daily until the closing of navi.
gation in November, 1873, without the elighteat breakage,
deley, or mishap of any kivd, and proved in every respect a
perfect success, and, in the
single instance of hauling
the steamer Precursor (which
would otherwise have been
sbandoned) off the rocks,
saved her own cost five times
over. In hsulingoff the Pre.
cursor, as the usual boiler
preesure of 60 or 70 pounds
did not appear sufficient to
move ber, the pressure was
graduslly increased until, st
s little over 90 pounds, the
stranded steamer began to
slide into the deeper water.
As the engines kept barely
creeping round, stretching
the hawsers as the pressure
increased, it is probable that
the pressure in the cylinders
was nearly that of the boll.
ers.

The speed of the tug
against the current s from
four and & half to five miles
per bour, and the speed of

revolutions perminute. The
expense of fuel, ete., is very
small. The principal expense
of hands is cansed by the
pumber of men required to
heul aboard, in a strong cur-
rent, 100 fathomys of tow line. This, however, it was, when
we last heard of ‘the vessel, intended to remedy by the
substitution of a donkey engine for manusllsbor, The total
cost of this vessel, of which we hors give a perspective view,
bas been $25,000, includiog the 7,000 feet of chaln.—&a

gineering.

TiE iron establishments of the United States, lncluding
furnaces, rolling mills, steel works, forges, and bloomeries,
are us follows: 651 completed blast furnaces, 343 rolling
wills, 51 steel works, 87 forges, and 47 bloomeries.
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THE UNDEROROUND RAILWAY, NEW YORX 0Ty,
NUMBER 11,

[Continned from page 208, )
Bt

Io our precading article wo gave a map disgram of the clty
of Now York, showing the genoral position of the Under.
ground Rallway. Wealso gave & profils of the rallway, ox
hibiting the grades and the varlous kinds of work along the
line; also & view of the first bridge, in front of the (irsnd
Central Dapot.  We likewlss gave & general description of
the work from 4B5Lh street to 110th steeot. The last soction
of open cut begine at this polnt, and bxtends to 1504 stroet,
whera the rallway grade rises to the bridge over the Harlem
Rallway. Roferring to the profile given on page 308, It will
bo seon that this open cut, from 116th to 1334 street, which
here passes throogh the moat thickly settled portion of Har-
lom, Is arranged ay sach a depth that it may hereafter be
coversd over and convertod into a benm tunnel should It be
desmed necessary, like the beam tunuels now oxisting on

Fig. 4—THE UNDERGROUND RAILWAY IN NEW YORK. CR0SS SECTION OF THE OPEN CUT ON FOURTH AVENUE.

other portions of the line. At present there sre bridges at
cross mtreets over the open cuts. The totsl length of the
work, from the beginning of the first open cut at 49th street
to the ending of the last open cut at 133d strest, may be put
down in round numbears at 22,482 feet, of which 6,937} feet
consist of open cut, 4,5624 of viaduct, and 10,662 of tunnel-
ing, of the three kinds slready mentioned.

This tunneliog consists of three parallel and separate tun-
nels, a large ons in the center, and on either side a smaller
one. In the central tunuel, which has & span of twenty-five
feet, are two tracks for the uss of the express trains passing
north and south; through esch of the side tunnels, which
have a apan of thirtesn feat, is a single track for the use of
way trains, thst on the east for trains passing north, and
that on the waat for those passing south. These latter tun-
nols have abundant arched openings for ventilation and
light, snd are provided at convenlent points along the line
with passenger sta‘lons, to accommodate the local traffle,
These stations will be herealter described.

Sach, in brief, is an outline of the general plan of the

draulic coment and clean fine sand, In the proportion of one
part of the former to two parts of the latter, the ingredients
belng thoroughly mixed when dry. After wator has been add-
ed, the mortar Is not allowad to stand for any length of time.

Along the top of theretainiog wall runs a parapet wall of
first class cut granite, with jolots and beds dreased to lay
three eighths of an lnch. The dimensions of this wall are,
in general, & bhreadth of two feet at bottom, eighteen inches
on top, and s hight of two fest six inches. On the parspet is
placed the coping of granlte, ten inches thick by twenty two
wide, peno hammer dressed on the outside faces, and beveled
on the sides, and propared to lay quarter inch joints. All
this is surmounted by a light wrought iron railing. Over
this cat the sireot crossings, with the exception of thoss of
524 snd 534 streets, are Iron plate girder bridges, to bes here
after described. To accommodate the cross street traffic at
52d and 534 sirests, one bridge is constracted midway in the
block bounded by these streets, the approaches being placed
at right angles to the length of the bridge, an expedient ren.

- — S e e e

dered necessary by the impossibility of constructing them in
the ususl way, on account of the hight and length of the
bridge and the narrowness of the avenue, the span of the
former being fifty-two feet gix inches, and the width of the
avenus one hundred and four feet. Our engraving, Fig. 5,
is & perspective sketch of this bridge.

At the south side of 56th street begins the first of the beam
tunnels, which extends thence to the south side of 67ith
street, & distance of 2 862 feet.

in our next article we sball illustrate the copstruction of
th ese tunnels, which are somewbat novel and peculiar.

In our Isst number a typographical error occurred in con-
nection with the name of the draftsman of the Underground
Reilway. Mr. William H. Hornum is the chuef draftsman,
uunder whose supervision the labor of preparing the working
drawings for this great work hans been done.

Changing Smooth Bore Cannon to Rifles.

A series of important experiments is now in progress at

Sandy Hook, for the determination of the merits of the new

whole work, and with this sketch we pass to the de.
tailed description of the parts, taking up
the work section by gection, and limiting -
our stientlon to one of thene divisions at a
time,

Section 1, From 49th to 70th atreets, F,
S. Deyo, Division Assistant Engineer. k
Starting at 40th strest, which may be ta-
ken a8 the gouthern boundary of the work,
we enter the first open cat, which, gradu.
ally deepening ns we proceed northward, | e
extends to the south gide of 50%h street, n w

tains ita greatest depth of 18 feet, The 4
shaps of the cat, therefore, is that of an Tw
irregular wedge (the base at 50th and the
edga at 40th street), with & breadth at bot-
tom of 50 feet in the clear, from retaining
wall to retaloing wall, a breadth at top

‘ % ] " o e . v i
distence of 1,775 fest, at which polnt it at. lﬁ 'y%“ NI{ }" ““!ﬂ Mﬁ E %% &
* ‘ !
i
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plan of changing smooth bore guns to rifles by the insertion

e —————————————————————————————
Frecipitation of Zine by Water,

Zincmay be sdded to the list of metals which esn be pre.
cipitated by meaos of water. ‘Ihe conditions seem to be
thess: 11,10 & solution of zine cbloride, just sufficient only
of ammonis be added to re-dissolve the precipitate st firet
formed, the sddition of water throws down zine In the form
of a gelatinous and bulky precipitate. In the cold, the
whole of the zine Ia not thus precipitated, but porsibly with
continued bolling It might be—J. L. Davics—Chemical
News,

@re —
Influence of Gas Hefase on Fish,

Professor Wagner, of Munich, hiss recently investigated
the above nsmed subjsct, and the conclusions he reaches are
ss followa: Flish put in water to which ons per cent of gas
refusa had bren added became a' once very restless, tried
to jump out, turned on their backs after thsy had been in
the poliuted water for one minute, and were desd after the
lapse of six minutes. In water contalning one half per

MIVAELINE

cent or one quarter per cent of gas refuse, the fish were
killed in balf an hour and an hour and a half respectively.
The addition of one tenth per cent of the substance killed
the fish in about seven bours.

Professor Wagner recommends that, instead of throwing
the refuse into streams in qusntities at a time, it should be
allowed to flow in very gradually,at s rate not excesding
five quarts per minute, By this mesns, these small amounta
would bs st once diluted to such an extent as to become
comparstively harmless, chemical decomposition of their
elements in the river water setting in at the same time; and
then iojarious influence on pisciculture need no longer be
feared.

Steel Direct from the Ore.
The system of Ponsard, for producing steel direct from
jron ore, has attracted much sttention, snd La Wetallurgic
gives the following account of & recent experimentmade on

this system.
The apparatus consists principally of a gazogens, which

transforms the fuel in & series of large chambers, and of gn
apparatus in brick, called the recuperator
of heat, which receives the flames from

I
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from parapst wall to parapet wall, of 62 6 Daasasisd

feet, und & greatest depth of 18 feet, Of
this cutting & cross section s given In Flg. 1
4. Itislined throughout with retalving 4

walls of first claas rubble masonry, dressed :
to & moderste degres of smoothness on
the face, well bonded and thoroughly "
drained with broken stone, the dralos oc- s
curring about every fifty feet and provided
with openings 4 inches by 0 inches, [The
open cut, from 116th to 133d strosty, In ni-
milar to this, except that it is lined with
brick masoury. Oar engraving, Fig. 4, re.

| the furnace, and restores the caloric in the
‘ formof hot air. The compsriments of the
i chamber serve successively for the reduec.
tion of the ore, for the reactions which
are effected, and, finally, for the fusion of
the whole charge in such & macner thst
the separation of the component parts ia
effected by the difference of density.
These varions phases of the operation re-
quire very different temperatures, and the
production of these Is the special object of
the apparatus. On the side of the furpace
doors the temperstare is only that of red
heat, while beyond the heat is so great that
the eye is unable to support the intensity
of the glow. This extraordinary heat is
estimated at 3,682° Fah,

The success of the experiment is re
ported to have surpassed all expectation,
and the result obtained is considered to de-
monstrate the poasibility of producing steel
direct from the ore without any of the
transformations necessary under existing
systems. Of course this is a fresh revo-
Iution in the history of metallurgleal in-
dustry ;and it is almost unnecessary to add-
that, should the system justify the report,
it will prove a revolution indeed.

presents stone linings one side and brick on
the other.] In general the walls extend
three feet below the gradeof the road, and
ars nine feet thick up to grade, where the thickness changon
to seven feet, and then tapors off toward the top with n bat.
ter of one inch to the foot, Although the thickness of the re.
taining wall, both at top and bottom, will jof courss, vary with
the hight, the thickness at the top Is in no case groster than
four fest, or less thsn two feet six inches;or, at the boltom,
greater then thirteen feet, or leas than four feet, the great.
est thickness st top and bottom occurring in the retaining
walls of the visduct at 104th street, where the dimenslons
ure 20x14x4 The general proportions of the wall, in the
open cut balow 56th atreet, may ba given us 16x7x9'0, The
stonon In the face of the wall are Inid with vertieal and ho.
rizontsl jolnts in cement mortar, and plastered on the baok
with half an inch of cement mortar well rubbed down, "T'his
mortar I composed of the best quslity of Ulster county hy-

FIG, 0~THE UNDERGROUND BAILWAY IN NEW YORK. BEIDGE OVER THE OPEN CUT ON

FOURTH AVENUE, BDETWEEN 0o AND &p STREETS,

of n colled wrought fron ecylinder, secured in position by a
collar at the muzsle of the gun, A 10 inch smooth bore s
thus converted into su 8 inch rifle, If the system proves
successful, It will enable the Government to utilize a large
number of guns now useleas. The casemates of almost sll
the fortifieations of the United States have been bullt of a
oize admitiing no larger plecs than the 10 inch cannon, and
it has been suggested that, by a steel cylinder instead of one
of wrought lron, a gun of the sbove caliber may be altered
even to s 0 lnch ritle,

BExperiments thun far made demonstrate that, while the 10
fnoh smooth bore uses & projectile welghing 127 pounds, the
sume gun, altered, gives nearly double the force, a more
even rato of speed, groater penotration, and increased acon-
racy, with a shot of 186 pounds.

The Most Eminent Ameriean,

The most eminent living Amerlean is
Willlam Cullen Bryant, of New York eity,
poet, author, editor, and publisher. Born in 1794, in Muas.
snohusetts, he la now In the 8lat year of his age, still active
and vigorous both in body and mind. His first volume of
poems was publighed in 1808, in his fourtesnth yenr, and from
that time to the present, & period of 60 yoears, ho has been &
constant contributor to the literature of the world  For the
past 48 years ho has been editor and proprietor of the New
York Evening Post nowspaper, On the recent occasion of his
80th birthday, November 4, 1874, ho was walted upon by o
number of our moat prominent oitizens, and heartily con-
gratulated for hin continued health and long and useful life,
Hespoke, in reply, of the remarkable changes that had taken
placain the political affairs of the world durlog his lifetime,
What marvelous discoveries have been made, too, In the

world of Sclenpe during the same period!




Correspondence,

straw Lightning Conductors,
wStraw s about the last matezinl one would thivk of using
for » * lighiniog rod ;" but secording to a French journal, it
answers the purpose admirably. It had boen observed that
the straw hind the property of dlscharging Leyden jars with:
out apark or explosion, and some one in the peighborhood
of Tarben got the fden of constructing lightning conductors,
which were formed by fasteniog a wiap or rope of atraw to
u deal stick by means of brass wire, and oapping the con.
ductor with & copper point. Tt ia naserted that tho experl:
ment has been tried on a large ecale around Tarbon, elghtoen
communes having been provided with such straw conduc
tors, only one belng erected for every 00 arpents, or 750
acres, and that the whole neighborhood lan thus been pre-
served from the offects, not only of lightning, but of hnil
alvo, The Journal of the Society of Artawnyn: Thin state
ment comes from a reapootable source; and the apparatun
belog extremely simple and inexpensive, It In at noy mate
worth the trisl. Copper conductors arc out of the question
in ninety-nine cases out of & hundred, bud every cottnger al-
most could set up astraw one.”
T the Bavtor of the Soientifie American !

On reading the above sccount of straw lightning rode
which you sent me, I made tho simple exporiment of meas-
uring the electrical reslstance of & small bundlo of strawe,
and found it to be very high Indeod, say a millionor two
times ns great as a copper wire of the same a'ze. This real.
ly disposes of the question of usefulness for lightuing con
ductors; for, not to mention other considerations, with such
s resistancs as this, the straw rod, if struck, would be in-
stantly ignited, if not oven blown to pieces by an explosive
combustion.

The real question of most importancs to a lightning rod
is, bowever, not what will becoms of it after it is struck,
but, stravge as it may sound when first stated, what cer
tainty thers is of its boing struck. Thus: Suppose it to be
proved that a given rod if strack would carry to the ground
all the electriclty entering it, but that this sgame rod was far
Jess likely to be struck than the adjacent gable of the houre:
What use would such a thing be ss a protection ¥ Evident.
Iy we have first 1o conaider the conditions which will secura
the striking of the rod in preference to anything else near
it, and then it will be time to inquire as to its capacity to
carcy off the finid when it gets it,

I have already indicated, on a previous oceasion, and you
bave ably discussed, the very slmple conditions involved in
this first and most important problem. Briefly they are
these: That the lightning rod sbould offer a path to the
esrth presenting many hoodred times less resistance than
any of the neighboring aceidental paths, made up of metal
pipes, rods, naile, bolts, hivges, stove pipes, gutters, and
the like, interepersed with woodwork, human beings, snd
other destructible matter. The electric fiuid, when it finds
presented to it two equally good roade, impartially divides
iteelf and sends half its substance by each route. If it finds
two routes where the obstructions or resistances sare as
one to ten, then it sends ten times as much of itself by the
easy as by thedifficult road. In order that a rod, therefore,
ghould keep sll of a flash to itself, it must offer immensely
superior inducements in the way of conduction to the
ground. If it does this, then it is an absolute protection to
all around it, and not otherwise. Now experiment has
proved beyond a question that the conducling power of =
given substance varies with ite croes section or weight per
running foot; and therefore, when we take s rod of some good
condactor, such as copper, and. make it thick and connect it
thoroughly with the earth, we get an easy path to the earth,
for soy cload-collected electric fluid. What we must do,
moreover, is to mak. this path so easy that no chance rosd
shall come anywhere near it for easiners.

Under the existing state of affairs, with the largs quanti-

ty of metal used in our buildings, tLis can only be done
when we have either & very thick rod or its equivalent ob-
tained by uniting the rod near the roof to the very water,
gar, nnd other pipes which would otherwise be its rivals. A
condustor fulfilling the above conditions will always be easi.
ly able to carcy ell the electricity that strikes it. We con
staotly see recommendations of this or that form of rod be-
csuse it has more surfece, and electricity of high tension
travels chiefly on the surface. Grant that this Jast state-
ment spplies in fall force to lightning, yet we see that it is
of no practical importancs, Increase of surface will not di-
minish resistance or improve conducting power, Thiswe
know by countless experiments, and the opponite Is not even
claimed. If, therefore, & cartain rod haw ndl substance
enough In it to muke it an efficiently good conductor,squeez
Ing or twisting it Into any poseible form will not do it any
good in the direction of securing the sttention of the light-
niog toit; and if it is not siruck, of what comfort ix it to
belisve that, if the ligh'ning (whish went Into the house and
#ot Areto it or killed the inmates) had only gone to the rod,it
would bave truvelod to its own delight on the outslde of
the same ¢ Lightalng I8 not to be outmanmuvered chenply
in this way, elther by athin pirca of metal, whoso Insufficient
eondacting power 1y nof increased by giviog It a ribbed sur-
facs or & epiral twist, nor by & non-conducting straw,

I have said nothing here of another way io which the low
reslstance of  Vghtning rod is effective, namely, in facllita-
ting induction and thuy charging itself and the alr above it
oppositely 1o the thundoercloud, by which means the dis-
charge I8 still furthor determined fn (.o lne of the rod.
But this only sdds 10 the foree of wmy former argument in
favor of good snd sbundant conductors,

Srientific American,

In conclusion, I can only regard the French straw theory
nu s canard, thongh if it had originated In thin Biate (Now
Jeraoy) [ ehould have connidered it only the consequence ot
a verbal ambiguity, as we know that New Jersey lightning,
moderately diluted, paases with great facllity along a straw.

Stovenns Institute of Technology. Hexny Monrtox,

[Possibly some of our readers may not be familiar with
the fact that apple whisky I known by the name of New
Jorpey lightoing,—Eps, |

——
Grinding Plane Irons,

7b the Hditor of the Sclentific American :

Seolnj In & recont numboer of your paper a desoription of
n device for equalizing the
wear on grindstones, I send
you an illugiration of a hold
er for plane ironm, chisels,
ote, with which oune man
ean both turn the stons and
grind the tool much more ne
curately than by holding it
in his havd.

A is a piecs of spring steel,
8§ inches long, bent at each
end, with thumbscrew. You
grasp the holder with the
left hand, at B, sticking the
point, C, into a board or the
wall, at such a distance from
the stone ns to bring the
iron, D, in the right position
on the stone. By raising or
lowering C, the bevel is re-
gulated.

J. M. RICHARDSON,
East Cleveland, Obuio.

Cable Telegraphy.
To the Editor of the Sciontific American :

In your igsue of November 7, 1874, you publish & commu-
nication from Mr, T. A, Edieon, Newark, N, J., referring to
a paper read before the British Association by W, K. Win-
ter, on an lmprovement in csble telegrapby, Mr, Edison
saya that the principle shown was invented by himself, and
patented both in Epgland and in this country some three
years ago, and that it is used by the Automstic Telegraph
Company. Permit me, na the consulting electrician of that
company (and as owner of all the electro-chemical santoms-
tic telegraph patents used by said compauvy),to deny in toto
the above asgertion, and to show how the case renlly stands,
in order that Me, Edison (ns woll as other parties) may know
how it is himeself.

In the first place, the party referred to, Mr. W. K. Win.
ter does not claim sny improvement in automatic telegraphby,
but simply an improved method of operating a galvanome
ter or other receiving instrument by means of the induction
coil and earth contact, wherein he uses the primary and gec.
ondsry wires of an induction coil as a balance or Wheat-
stone bridge, whereby the incresse of the current through
the primary wire not only induces a current in the gecondary
wire, but ceuses a self-induced current to flow, beiog in fact
an equivalent for the condenser with shunt helix. Mr.
Winter's patent bears date December 6, 1872,

In the gecond placs, Mr. T. A. Edison professes to clsim
(in an English patent under dete April 26, 1873) one or more
electro. magnets in the shunt circuit, to neutralize the atten.
Jastions of the puleations in the main line circult, and briog
the Jine to & normsal condition, to prevent tailing upon the
chemical paper of a chemical telegraph: in fact, an equiv-
alent for & condenser with shunt helix.

Ia the third place, I claim (under patents of dates October
18, 1870, August 29, 1871, April 9, 1872, April 22, 1872, Sep-
tember 10, 1872, September 2, 1873) the use of electro.mag-
netic rheostats, rheostat overflow dams, condensers with
ehunt helices, or eccumulators per #¢, in a shant or branch
circuit,in combination with an electro.chemical automatic tel-
egraph, to bring the line to & normal condition, prevent tail.
ing, and producs rapid work.

As o twenty years' subscriber to your valuable journal,l sek
that you will do me the jastice of insertivg this my reply.
Pasealc City, N. J. GroRor Lirrir, C, E.

A SiMrLE PLAN oF VEXTILATION.—T'he following simple
method for ventilating ordinary sleeping and dwelliog rooms
is recommended by Mr, Hinton in his ** Phyalology for Prac
tical Uge ”: A piece of wood, three Inchens high and exaotly
as long ap the breadth of the window, is to be prepared, Lot
the sash be now raised, the slip of wood placed on the sill,
snd the pash drawn closely npon it, If the sllp bas been
well fitted, there will be no draft in consequenco of this dis.
placement of the sash st its lower part; bot the top of the
lower sagh will overlap the bottom of the upper one, and
botween the two bars perpendicular currents of alr, not felt
an draft, will enter and leave the room,

&

IX causing aumsthesin by suboutaneous Injections of chlo-
], M. Colin states that weak solutions should be used ; and
when forced into veins, the operation should be performed
very slowly, #0 88 not to cause syncope. Velus nesr to artie.
ulations should be avoided,

M, HANKECKER usey for the oxyhydrogen light (and ob.
tains Increased brilliance) . oylinder composed of carbonate
of lime, magnesis, and olivine, comprossed by hydraulic
pressure. The olivine used s a natural silicate of magueais
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Institution of Naval Architects,

The Tnatitution of Naval Architocts, Johin street, Adelphi,
London, have lssued the following list of subjects on which
communications are desired

1. On the construction and armament of ships of war,

2. The effect on naval construction of torpedoes or other
moden of submsarine attack,

3, On the life and cost of muintenance of merchant stenm-
shipa,

4, On tho premervation of the hulls and cargoes of ahips
from the effect of bilge water, lenkage, condensation, and
other caunes of Internal decay nud corrosion,

5. On the disposition and construstion of bulkheads, and
on their attachment to the sldes of iron ships,

0. On the masting of ships, and on iron and steel masts
and yardn,

7. On the ventilation of ships by natural and forced drafts,
with dotalls of any system In actunl operation.

8. On the foullng of ships' bottoms and its prevention.

0. On machines for the economizing of labor in the con-
struction of shipn.

16. On the use of machinery for economizing Jabor on
board slilp, whether merchant abips or ships of war, and
whether for loading or manmuvering.

11. On telographic or other communication of ordera on
board ship.

19, On the construction of slips and lsunching ways, and
on the Inunching of large ahips,

13. On the present atate of knowledge of the strength of
materiala sa applied to ahipbullding, with especial reference
to the use of steel.

14. On methods for the proper strengthening of ships of
eéxtreme proportions, and on the precautions neceseary to
insure their safety at sea; also on the lengthening of ships.

15. Onthe straining effect of engines of high poweron the
structure of ships, and the arrangements necespary to obyi-
ate them.

16. On legislative interforance with the construction, stow-
age, and equipment of ships.

17. The design, construction, and mensurement of yachts.

18. On floating structures other than ships, such as docks,
lighters, pontoons, and so forth.

19. On ships for special purposes, such an light ships,
telegraph ghips, cattle and special passenger ships, and
others.

20. Actusl messurements or records of ses waves; their
hight, length, periodic time, and speed of advance; or their
profiles.

21. On the results of the best modern practice in ocean
steam pavigation, with reference to the latest modern im-
provements, such ss surface condepeation, superbeatiog,
compound engines, and the like; also the value of each of
theso taken separately, and especially the resulta of any ac-
tual experimexts to test this point.

22, On the friction developed in marine stesm engines of
different forms: and on the difference between the gross in-
dicsted horse power developed in the cy:irder, avd the net
effective horse power ava‘lable for the propulsion of the ship
after working the air pump, slide valves, snd other moving
paits of the engine.

¢3. On economy of fuel In marine engines, with detailed
rasulte,

24. Onmethods for starting, stopping, and reversing marine
steam engines of high power.

25. On marine boilers, their form, rate of combustion, and
the proportion of their various parts.

26. Information as to the alleged rapid deterioration of
marine bollers supplied with water from surface condensers,
and the remedies for the same.

27. Exact information—either experimental or theoretical
—on the efliciency of propellers.

28. Onany novelties in the construction, equipment, or fit-
ting of ships. .

20. On any novelties in the construction, arrangement, or
details of marine engines and propellers.

Iron Ore Bed In Noew York City,

We find it stated in several of our Eoglish contempora
ries (and it will benews to most of our residents) that *' some
excitemont bas been aroused in Now York by the diecovery
of & rich vein of hematite iron ore in the heartof the city, by
some workmen who were diggiog foundations for a new
bullding, The vein, which s 50 feet wide, was found at &
depth of only 4 feet from the surface.” We expect to hear,
by the next foreign mail, of the erection of & smelting fur.
nneo b the mine *“in the henrt of the oity."

Wo wate led, by this startliog aonouncement from neross
the water, to inquire Into the facts of the remarkable dia.
covery ; and wo learn that some Iaborers, engaged In digging
a foundation on the corner of Washington and North Moore
streots, struck & lsyer of ecoria and cinders, the déris of
some furoace, whioh had been used for filling in the ground
a long time ngo, Our reporter was phown some specimens
of tho “ore, deposited in barrels by the workmen, who
poemed quite delighted at the sensation which their discoy-
ory had crented abroad.

Curlous Applos.
Doubis are entertained by some pomologists aa regards
the truth of the statement made that apples bave beon
grown In which two ormore varleties were blended Into one,
thint i, apples having one section sweot and the other sour,
We huve seon such frult and therefore koow that it b baen
produced. A treo bearing mpples of tuia pature formerly
stood in & gentleman’s garden in Gieorgetown, Mass. 11 was
of largesizo, and in some years soveral busbiels of
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rit, The owner eold the apples ag curlosition, and fro
quently individusl specimenn brought large pricos, It wan
exosedingly Interenting to examine the crop, au one apple
diffored widely trom another, aud there was diffioulty In fiod-
Ing two precisely al'ka, A fow wera found In which slmost
oxscily one hslf was sweet and the opposite sour, but & ma-
Jorlty were made up differently. Scctiovs, one quarter or
one sixteenth, more or less, would be sweet or sour, nod the
remaindor would be of the oppoeite kiod,  The line of de-
marcation on the tkin was dintiactly defined, the gour por
tion having a reddish color, while the swent was of a pale
green.  Toere was no misisking the flavor; the sour portion
Was very sour, and the swest very swest.  Op the snme tree
apples grew which wero uniform in kind, some belog entire.
ly sweet aad others eniirely sour,

This pomologizal frenk was brought sbout by a careful
process of buddlog, two vuds of diff-rent variotlen bolng
divided, and one halt of esch jolned togetber, so s to ad
here and grow inthat condition. As none of this frait bas
been seev of late years, wa conolude that the treo has per.
isbed.—Boaton Journal of Chemistry.

We can corroborate the foregoing, baviog oursrlven roon
them growing,and tasted npplen that were sweot on one half
and gour on the other. This was several yenrs ago. The
tree which producwd this curlous fruit was upon the prem.
isea ot the Ray. Dr. Ely, of Mounsou, Hawpden county, Mass,

PRACTICAL MECHANISM,
Numnzs X111,

BY JORHUA mOAR,
PISTON RINGS.

The tension referred to in our lnst (seo page 208) iw, in all
probability, caused by the unequal cooliog of the ring after
it in cast,

Iron and brass molders generally extract castings from
the mold as eoon as they are cool enough to permit of being
removed, and then sprinkle the eand with water, to cool and
save it as much as possible. The conrequence is that the
partof the casting exposed to the air cools more rapidly than
the part covered or partly covered by the sand, which creates
o tenaion of the skin or outalde of the casting. The same
effect is prodaced, and to a greater extent, if water s sprin.
kled on one part of a casting and not on the other, or even
on one part more than on another,

It has alrendy been stated that brasses contract a little,
sideways, in the procesn of boring, and that work of cust
metal alters ita form from the skin of the metal being re.
moved ; this alteration of form, in both cases, arises in the
case of & piston ring from the release of the tension.

It sometimes occurs that & piece of work that is finished
true in all its parts may unexpectedly require a cat to be taken
off an uofinished part (to allow clearance or for other cause),
and that the removal of the rough skin throws the work out
of true in its various parte, as, for instance: a saddle of a
1athe being acraped to fit the lathe bad, and its slides finely
seraped to a surface plate; or the reat iteelf beivg fitted and
ndjusted to the crosn alide of the snddle, If, when the nut
and porew of the cross alide are placed in position, the nut in
discovered to bind agalust the groove (of the saddle) along
whioch it moves (the nut being too thin to permitof any more
being tuken off it), thers Is no alternstive but to plane the
groove in the saddle deeper, which operation will cause the
saddle to warp,destroying its it upon the lathe bed, and the
trueness of the Vs of the cross slide, and that to such an
extent as to sometimes require them to be refitted,

The evil effocts of this tension may be reduced to a mini
mum by teking the castings from the sand and placing them
in & hesp in gome convenient partof the foundery, and cover
Ing them with sund kept in that placs for the purpose: and
by roughing out all the parts of the work which are to br
cut 8t ons chucking before finisbing auy one part,

Piston riogs are turned larger than the bore of the cylinder
which they are Intended to fit, and, as before atated, sprung
into thecylinder, Tussmouat to which they sre turned larger
depends upoo the form of aplit futended to be given to the
ring; il it be s straight one, cat at an sogle to the face of
the ring, which ia the form commonly smployed, the disme
ter of the riog may by made in the proportion of ons quar
ter fnch per foot larger than the bore of the vylindur, sufll.
cient baing cat out of the ring, on one tids of the wplit, to
permit the ring to soriog in to the disweter of the oylinder,
when the riog may be placsd 1o the aylinder nud fled to fit,
takirg care to keep the ring true In the oy linder while ravoly
ing It to mark it, Butif the rivg (s intended to be of the
form bera illustrated, the rlog muost be madsof & Inrger
proportionsta dismeter, the praporilon dependiog vpon how
much the ends of vhe rlog are lotended to lap each other,
the lap being from a to B, u Fig X,

£
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There is mors work entailed In glving & piston ring this
form of split, but it is uodoabtedly superior to the plain ove.
Avotber plag to givespring to & piaton ring ia Lo turn It to the
sawe diameter as the bors of the cylindar, aod then o pens
it all rouvd on the loslde face (that s, the bore), the result
belog that, when the riog i« sawn in two (which is all that
iu nocessary In this ouse), it will wpring open and be of
Iarger dinmater. When, however, it {a placed In the eylin-
der, It will require to be sprupg together again to the dinm.
stor o which 1t was turoed (the split belng open to the width
of the spllt cut by the waw),so that it will pot require much,
1 avy, filing 10 fit It to the cylinder,

—_—

LATIHE WORK,

When bolts and plates are employed to hold rough works
CAre munt be teken to place the platea over those parts of
the work whioh toush against the ctuck or facs plate against
which the work iu bolted ; or the pressure of the platea on
the work will spriog it, aud when it is taken out of the Inthe
(or other machioe) it will spring back to i'soriginal porition,
and the part that ban been cat will ba no longer trae, cans
Ing in many casen n great desl of unnecessary viss work. It
It In pot practicable 10 o place the plates, then thore parts
of vho work which stand off from the face plate or chuck
should be kept from springing by having wedges deiven be.
tween them and the plate, which is of great importance in
light work,

The p'ates (or clsmps) should be &0 placed that the ends
gripplog the work travel in ndvance, the bolta belog kept as
close to the work as possible and the packiog at the othar
*nd of the plates, as shown iv Fig. 42. a a reprosents the

2 chuck plate, B is the work,
A[}a.[_')' C C are the plates, aud D D
e e are the packing pleces. Hea.
vy cast iron work requiriog
much turning to bs done to it
between the centers should
have wrought lron plugs
gcrewed on the ends, and the
centers put into the wrought
iron; because centers, if of
cast irop, cat, avd poon run
out of truth. Before boring o-
turning work thatis chuckac,
if thers is sufficient room,
put & rod of iron between the
conters to counteract any end play thers may be in the spin-
dle of the Inthe, In applying a steady rest, be careful not
to put an upequal strain on the work by screwing any of
the jaws tighter than the others, or it will spring the work
out of the straight live, in which case the cut taken by the
tool will not be parallel. When thers is sufficient room, use
8 boring bar with a small tool in it for boring holea; for the
extra strength of the boring bar ensbles the tool to take s
haavy cut, which & boriog tool having a alight body would
not do, in consequence of the springing.

If work chucked In a lathe is much heavisr on one side
than on the other, bolt & weight on the chuck (near the light
aide of the work) sufficiently heavy to counterbalancs it, oth-
erwise the centrifugal force generated by the revolutions of
the heavy side of the work will cause it to revolve eccentric-
ally, and to be in conrequence turned untrue.

In turning & cone on anytbiog which is beld between the
centers of the Iathe, the dog or clamp used to drive the work
must be go placed a8 to be able to move to accommodate the
varyiog angle of the center line of the work to the center line
of the poppet head of the lathe, as illustrated in Fig. 43.

The dotted line, @, representa the c2nter line of the work;
B B are the Iathe centers. Cis the center line of the poppst
head of the lathe, D D is the chuck plate, E is the position
of the center Jine of the dog or driving clamp at one side of
the lathe center, and I is its position when the lathe has
made one half of a revolution; from which it will bs per
ealved that the tallatook of the lathe, being moved out of the
senter line of the headatock of the lathe, the end of the dog
or clamp which la driviog the work advances towsrd avd
recodes from the chuck plate st every revolution, and liberty
must therefore be given it to move in that wanoer,

Ia boring brasses for jouroals, place a plece of sheet tin io
the jo'nt of the brawses, and bore th.m the thickpess of the
tip too large, which will make them fit well on the crown
when the tin is taken ont; for brasses bored with the joints
dlose togetber wlways bind on the sides, and will not fit
down on the erown without being filed,

Tbho sume end muy be attained by boring the brasses a
trifla too large, ko that Bling a little off the faces of the jolnt
will let them togather aud down on the crown ; but the above
desaribed plan ia the bust,

Toe smount of sbrinksge to be allowed for contraction, on
Lioles 1o ¢ant iron of two or loss Inglies bore,sbould be eo litt'e
that,ths outeldo oallipers balng gaged to touch theshalt very
lghtly ned the luside ca’lipers or gage to touch the hole only
suthiclently (o feal tha toueh,yon can just see plainly between
the two when thay are placed or gagod together.

For larger slsad bores, proportiovately Incressed allow.
anoa should bemade,wo that a bole of 12 tnches dismeter will
buve lesn than 1 of an Inch of shrivkage. Wrought lron
muy be glvon a littls more abrivkage,and atoel one bhalt less
in the cuse of the 12 fnoh hols,

EXFANAION AND CONTRACTION,

Much labor and expeuse may often ba saved by ewploy-
ing the principles of exp nslonsnd contraction to refit work
For {ps'ance, supposs a bolt bas worn loose: the bolt may be
hurdened by the common prassiste of potash prosess, which
will caune It to locreass in siz ¢, both in length and diameter,
The bols may be aleo hardened in the rnme way which will
duoreans 1t dlwmstor ; und if the decresss Iy more than ne
connary, the bole muy be ground or lappad “ out by meaos
ofalap. A lap lan mandril used to grind holss which sre

pot quite true, are & trifls too small, or have boen hardened

and cannot therefore be cut by a tool A lap may be siwply &
piece of 10d copprv, or au lron mandril with tin or lead cant
aroupd it. The diametor of 2 Inp ebould be turned to be sn
enny fit at both ends in the hcle and & triflo Inrger in the
middle, #o that thehole which it iafnterded to grind will fit
tightly on the widdle of the mandril, the Iatter belog about
three times the length of the former,

The operation is 1o plaea the lap through the bole which it jn
togriod and then between the centersof the Inthe; then, while
the Iathe is runnicg st & bigh epeed, supply the Inp with oll
and graln emery, moving the work back and forth alovg the
lap until it will paes ¢anily fromend to eud, when the Jathe
may b4 etopped and the lap indented with a cold ehisel, and
wupplied with ofl aod emery,nnd the grindlng opernion pro-
cevded withae before, The work should be beld upright
and op each side of the Jatbe slterontely, no that ita we'ght
shall not caure the grinding to be excrmsive on oo side of the
hole. Onlysboat . of an jach of slrit kage csn be obtained
on a hiole and bolt by hsrdening, which, bowever, in | ighly
advaotsgeoas wi en it ie sutficieut,becauss both the hole aud
the bolt will wear longer for beivg Lardened.

For closirg long holes, boxes, ote , the wiater process may
be employed, as represented in Fig, 44, @ a is the rection of
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a wrought iron square box or tubs, which is supposed to
be made red hot and placed sudden'y in the water, B, from
its end, C, to the point, D; the result is that the metal in the
water, from Cto D, contracts or shrisks In dismeter,and com-
presses the hot metal immediately above the water line, as
the small cone at D denotes. If then the box or tube is
slowly immersed in the water, its form, when cold, will be
as described in Fig. 45, that part from C to D maintaining
its originsl size, and the remaivder beiog smaller.

It must then be reheated and suddenly immersed from
the end, E, nearly to D, until it is cold,snd then slowly low-
ered in the water, as before, which will contract the part
from D to C, making the entire length parallel bat swmaller,
both in diameter and bore,]than before it was thus operated
upon.

Small holes to be reduced in bor= by this process should
be filled with fire clayarcd the faces nearly or wholly covered
with the same substance,so that the water will firet cool the
circumference,as shown in Fig. 46. a represents the bole, B
the circamference of the washer sup-
posed to be opersted on, and the dotted
line, C, the fire clay filliog the hole and
pearly covering the face; so that the
part not covered will cool first, and, in
contracting, forca inwards the metsl
round the bole, which is preven'ed
from coolirg #0 quickly by the clay and
therafore gives way to the compressiog
forcs of the outside and cooler metal.

This principls may be msde ure of
for numsrous purposss, as for redocicg
dinweters of tha tyres of wheels r dae.
iog tha siza of wrought iron bands, or
for closing-ip connecting rod straps to
refit them to the block end, the mode of
operation for which is, in the case of &
rod whose strap is held by bolte ruoning through the block
sud steap, to bolt the atrap on the red to prevent it from
warpiug, to then heat the back of the atrap, auvd (heldiog the
rod ina vertlosl poaition) submerge tho back of the strap in
water to nenrly one balf its thickuess,

If the bolts are no! worn in the holes, or If the strap is
one having n gib aud key,they may be msrely put into their
plaoss without placing the strap ou the rod, Even a plaln
plecs of {ron shrinks by baing beated and plucged loto water,
but orly roa sl ghtdegree, and the oparation cannot be suc-
cessfully roposted. Eetoutr'c rods whieh require to be
shortened, say 1 of an inch, way byoperated oo lo this
mauner, In whioy eass care must be taken t0 Immerse them
evenly #o &8 not to warp them,

- -
Frizes for Essays,

The Arsdomy of Arts, Sclance sud Balles Luttros of Caon,
France, offors s prisoof elght buodred dollars for an ereny on
the subjact of the functions of leaves lo the vegetation of
plants, A dissertation on the present n'ate of sclrnes on this
question, Including the results of personal expar'mont,
stowirg new fac's texdiog to confirm or modify the doubs.
ful paints io theorles now admitted, v required. Tuo papers
wust be submirted before Jenuary 1, 1870,

Auothar prige, of one burdred dollars, In offered by the
Aoademy of Salaxees of Riuen, for a treatinn on the sdvan.
tages to be obtain d by the ornservation and lwprovement
of ¢'der by the employwent of the prooesses of heating vow

applled to wines, The award will be made dupleg the com,
Ing yesr, -
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Tosts for Olls,

The testing of olle, in & simple mode, hian always been a
desidoratum, Mlss Kato Crano, in the American Journal of
Pharmady, glves an nocount of n serles of experiments insti.
tuted by her, which tend to show that much reliance can be
placed on the coheaion figures produced by dropping olls on
the surface of olean water, In her experiments, a single
drop of oll was allowed to fall from a burette held at a dis.
tanoe of four Inches from the surface of a dish of clean wa.
tor, The time required for the production of certain figures
wan onrefully noted, as it appeara that several oils will pro.
duoe vory similar figures ultimately, If suflicient time be
glven, Ollof turpentine spreads out Inntantly and begins
inteatine motions, and lastly forms a beautiful Incework,
Oll of cinpamon forms a figure not more than half tho alze
of the above. In a few seconds, small portions are detached
and separate into distinet drops. Oll of nutmeg forms a
Iarge figure instantly, the edge showing a beaded line. Poppy
geed oi] spreads instantly to a large figure, retalniog an un.
broken form for & fow seconds; then holea appear round the
edge, and soon the whole surface {8 broken up with curved
lines, Cod liver ol spreads into a large film; & little way
from the edge small holes appear, and in a minute or two
the surface is studded with them, These gradually enlarge,
assume frregular shapes, and become separated by branching
lines, As theseoils give different figures, and behave differ-

ently when mixed with one another or with lard oil, this
method may be of very great use in the preliminary testing

of wuspected oils.

A NEW DETACHABLE HORSESHOE,

The improved horseshoe represented in the annexed illus-
tration is so constructed that it may be put on or removed
from the hoof without requiring the labor of the blackemith,
When constructed of malleable iron, ite cost need not be over
half that of the ordinary ghoe, while it is much more dura-
ble, there being no wearing out of the rim, if that portion
be conatructed, as it easily may be, of steel. The inventor
suggests that the device is especially adapted for use in the
army, and that it might be made in various sizes, and thus
issued, nothing furtber than a rasp, in the hands of a caval.
ry soldier or artilleryman, being needed to fit the shoe to the
horse's hoof.

The Invention, as shown in section, in Fig, 3 of our en-
graving, is made in two parts, A and B, fastened together by
dovetails, C, at the heel, and a ecrew, D, at the toe. The
lower part has toe and heel calks, and the foot of the horse
rests upon it upper side, The portion, B, forma a metallic
rim sround the hoof, covering the edge of the same, so that

when the parts are screwed together by serew, D, the shoe
is firmly held. By placing & cloth or rubber cushion be-
neath the foot, tha fit of the shoe may be tightened, and of
course, by loosening the ecrew, the shos may be easily re.
moved,

Exterlor views of the device, from above and from under.
neath, are given in Figa. 1 snd 2. By its use, the horse’s fest
are left in their natural state, only requiring to be rasped off
occaxlonally as the hoof grows. The shoes may be removed
whlcin the anlmal s turned out to pasture or when in the
stall,

The inventor states that the entire shoe, ready for use, can
be mads for from twenty to thirty cents, and that, even if it
be provided with & fancy polished rim of brass or other me-
tal, its cost will not be so grest as that of the common shoe.

Patented through the Sclentific Amerlcan Patent Agency,
August 25, 1574. For further particulars address the in

ventor, Mr. Luther W, Griswold, Marshalltown, Marshal)
county, fown.

Ma.o’—“

A VALUAU'LP- Grer.—The Cincionati Gazetts states that

Thowaa H. Yeatman, Eeq., has presented to the Young Men's

Christian Associstion Free Library, of that city, a complote

set of the volumes of the Borkxrivic AypericAx. They com.

prise thirty bound volumes, and extend from 1850 to 1874
This is & rare and valuable gift,

Scientific Awerican,
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WILLANS' THREE-OYLINDER ENGINE,

W llustrate herawith an Ingonloun and very nont arrange.
ment of three cylinder onglne, dealgoed by Mr, P, W, Wijl.
Inom, of Grosnwich, ogland, which ls now In use for driving
n fan, ote,, at the works of Mosars, Johin Penn & Co., of

Fig. 1.

Greenwich, an establishment with which Mr. Willaos is
connected. Inthe engine in question three cylinders are
ured, and each cylinder is single-ncting, receiving its steam
upon the upper side only of the piston. The conuecting
rods are attached directly to the pistons, and actuste a three-
throw.crank shaft,

Fig. 2.

Ench piston serves as a steam valve and controls the sup-
ply of steam to one or the other of two remaining cylinders.
There is a steam chamber in each plston and & port in its
side (see Figs, 1 and 2). Steam is supplied from the boiler
by mesns of a hollow rod passing through the top of the

Fig. 3.

¢ylinder into & steam chest,

When the pleton has reached
about three fourths of its downward stroke, the steam port
In it overlaps s port formed in the plde of its cylinder, and
#leam then passon to the top of mnother of the cylinders;
when, on the other hand, the piston has reached about ope
half itw return stroke, it uncovers the port in the side of ita

. | aylinder and sllows the wteam to escape, from the cylinder

into which it was proviously admitted, lnto & enslog round
the crank sbaft, from which the exbaust atenm I taken eith.
or to n condenger or to the alr, ax the cane may be,

In an engine which Is required to run only one way round,
the port In the side of each cylinder pasnes direct to the top
of one of the other cylinders; but where It in desired to re.
verse the engioe, as in the one llustrated, the ports to the
top of each cylinder and those to the sides of each oylinder
meot in & three-way cock (seo Fig, 2); and this cock, by con.
necting the port in the side of any one oylinder with that to
the top of either one or other of the other cylinders, revers.
on tho engine. It will be neen that the wonr upon the con.
necting rods and crank shaft benrings in slwayn In one diree
tion, nnmely, downwards, vo that no modernts amount of
wenr affects the working of the engine, and the whols ma.
chine i perfectly nolseless. The tubes through the tops of
the cylinders, besides forming guides for the pistons, allow
& great number of revolutions to be made without any loss
of power in stopping and setting in motion sgain, theamount
of dead weight in motion being small; and the pressure up-
on the three tubes keeps them in equilibrium, but still main.
taing u constant pressure upon all the bearings. All the lu.
brication is done through a steam lubricator on the sienm
chest (Fig. 1), and whatever oil is wasted in the oylinder
Passes down to the bottom of the easing, and lubrieates the
lower ends of the connecting rods as they pass round, The
upper ends of the connecting rods recsive their lubrication
direct trom the steam chamber in the piston by way of small
holes drilled through the bottom of the chamber. As the
stroke of the engine is 8o large in proportion to the width of
the steam ports, the latter are opened and closed very quick-
Jy, and there is little or no back pressure in the cylinders,
By gome slight modifications the engine may be made com-
pound, and the crank sbaft may, it necessary, be kept out-
side. A planof the arrangementis shown in Fig. 8. When
there is a casing round the axle, the feed water moy be hentod
by being pumped through pipes passing through’that caring.

We have examined the engine at work at Messrs. Penn's
(snys Engincering, to which we are indebted for the engra-
vings), and have found it work with admirable steadiness si
very high epeede. Some indicator disgrams have slso been
taken from this engine, showing a very good distribution of
the steam. The whole arrangement is, ss will be seen, very
simple and compact, and there appears to be a wide fisld for
the application of such an engine.

.
IMPROVED CORK-SOLED BOOTS.
Represented in the annexed engraving is a novel plan for
making boots and shoes with cork soles, which, judging
from some completed articles which the inventor has submit-

ted to us, is an invention both valuable and timely. A very
thick bat very light sole is provided, which effectually keeps
out the cold and wet of winter, and in summer shields the
foot from the excessive heat of the sun-baked pavemenis,
The device is as ensily repaired as the common sole, and ita
use in bad or rainy weather would obviate the wearing of
overshoes, 1o most persons & disagreeable necesaity

In Fig. 1a view of the finished boot Ix given, from which
it will ba seen that there Is no detraction from the veat ap}
pearance of the coverivg., In Fig. 2, & sectional view of the
vole shows the mode of attachment of the various portions
of the same. The upper, A, Ia attached to the inner ineole,
B. by a seam. C is the cork, which Is made in two layers,
wuperposed, this construction preventing dampuess passing
through, bowever thin the material itself may be. Around
the edges of the cork is placed a band of rolo leather, D,
covered with fine calfskin, E. This cover and the upper edge
of the band are sewn in with the upper to the inner insole.
By & second seam the upper, the lower edgo of band, D, the
cover, ¥, and the welt, IY, are attnched to the middlesole, G.
Tho upper is taken up In both seamy, glving great strength
and firmpees to the sole. The outer or main sole is seeured
to the welt by a third seam In the ordioary manner
Patented through the Ssteutific American Patent Agency,

June 16, 1874, by Mr, . A, Brooks, of 1,106 Broad way, Now
York city, who xmay be sddressod for further partioulars,
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THE BUILDINGS FOR THE CENTENNIAL EXHIBITION.

The Commissioners who have charge of the Arrangementsa
for the Centonnial Exbibition, to ba held at Philadelphis in
1876, have recently given to the public definite details of the
buildings to be erected In Falrmount Park for the purpose,
The structures are five In number, the Main Building, the
Art Gallery, and the Machinery, Agricultural, and Horticul-
tural Halls. We publish herewith views of the first two,
which give an excellont idea of their general AppOATANCH
and proportions,

between the long lines of exhibited articles, will be mainly
80 feol wide,

The foundations for this strueture, which promises to be
sdmirably light and convenlont, as well as graceful in ap-
pearance, are to be plers of masonry, the superstructure con-
slating of wrought iron columns, with roof trosses of the
same material. The columns are to be of rolled channel
bars, with plates riveted to the flanges, and the roof trusses
aro straight raflers, with struts and tie bars. The columns

Are to be 24 feet apart; and timber psneling,to the hight of
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ments for the person. 4. Furpiture and manufactures of
general use In construction and in dwellinga. 5, Tools, Im-
plements, machines, and processes. 6. Motors and traps.
portation. 7. Apparatus and methods for the incresse and
diffasion of knowledge, 8. Engineering, public works,
architecture. . Plastic and graphic arts. 10, Objects
illustrating efforts for the improvement of the physical, in-
tellectual, and moral condition of msn.

In the Main Building will be locsted portiona of all of the
above departments, except No. §, which will be placed in the

e —

i

e =

S==< APRIL 107 » OCTOBER 1971

MAIN SXHIBITION SUIL

e mi = FNTER

= =

NATIONAL EXHIBITIGN. ~={@0 i

The Maln Boilding is to be 1,880 feet long and 464 wide,
covering 20 02 ncres of space. The whole will consist of one
floor only, except in the projections and towers, where gal-
leries, giving sdditionsl space, will be provided, adding 1°'45
acres 10 the availabloarea. The great length of the building
has rendered advissbla the breaking of the roof lines by the
addition of thres transepts or cross avenues. The roof is
chiefly of the hight of 70 feet from the ground, the towers
at the corners being 75 feet high, The central portion, 184
fest squsare, rises to an elevation above the rest of the build.
ing, and i# surmonunted by four towers 120 feet high, The
central avenue will be 120 feet wide, with another, 100
foet wide, on each side of it. The passages for promenade,

i
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peven feet,is to be filled in between the outer columns.
Above the paneling, glass sashes are to rise to the top of the
building, portions of the sashes being removable for the pur-
pose of ventilation.

The engineera and architects of the structure are Mesara,
Henry Pettit, Consulting Engineer of United States Centen-
nial Commission, and Joseph M. Wilson,

Every product exhibited in any part of the entire Exhibi-
tion will be considered as belonging to one of the following
ten departments: 1. Materials in thelr unwrought condition,
mineral, vegetable, and animsl, 2, Materisls and manufsc-
tures, the result of extractive or combining processes, 3.
Textile and felted fabrics, Apparel, costumes, and orna-

{

= a

gL
W

L0 td fogad 8 L gl L
B W Y

Machinery Hall, and No. 9, to which the Art Gallery will be
especially devoted.

The departments will be arranged in parallel zones length.
wige of the bullding, the zopes beiog of differens widths,
according to the bulk of the products exhibited in the par-
ticular depariment. The States and countries exhibiting
will be arranged in parallel zones crosswise of the building,
these zones also being of different widths, acccrding to the
amount of space required for the exhibits of each country.
Between each department and each country will be passage
ways distinotly markiog the limit of each. Theresultof this
dual system will be that any visitor or student, desiring to
compare the products of the same kind from different parts

THE ART GALLERY FOR THE CENTENNIAL EXHI(BITION.
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of the world, may do #o by passing through the bullding
lengthwire, keeping {n the zone devoled to the partioular de
ent; and any one desiring to examine only the products
exhibited by apy particular countiy or State may do ro by
paseing through the bulldiog crosswlse, in the xono devoted
to the particular country or Hiate,
THE ART GALLERY

in of n highly ornate design, and is intended to be the best
and bandsomest building yot erected on this continent for
the purpore. It is to be constructed of granite, ginss, and
fron, and will be thoroughly fireproof. Its dimensions aro
805 feet long, 210 feet broad, and 72 feet high, with a dome,
surmounted by a figure of Columbis, rising to 150 fest from
tho ground.

The Central Hall will bo 93 teet long, and the Pavilions,
one at each end of the bullding. will be 45 feet, Thoe Pavil.
jons will be connected to the Central Hall by arcadon, each
90 feet long by 40 faet high.

The lighting arrangement, the most important point in the
construction of &b art gallery, appears to be thoroughly efli
clept, From the east and west sides of the Central Hall ex
tend the galleries, each 08 feet long, 48 feet wide, and 85
feet in hight. These galleries admit of temporary divigions
for the display of paintings. The center ball aud gallerier
will altogether, form one grand hall 287 feet lovg and 85
fest wide, capable of holding eight thousand pereons, nearly
tw'oe the dimensions of the largest ball in the country. From
the two galleries, doorways open into two smaller gallerios,
a8 feet wide and 89 feet long. These open porth and routh
Into private apartments which connect with the pavillon
rooml;. forming two side galleries 210 feet long. A corridor
14 feet wide opene into a wseries of private rooms, Mr. H,
J. Schwarzman is the architeot, and Mr. R, J. Dobbins the
cODtractor,

It will be seen that the Commissioners have duly appreci
sted the msgnitude of their undertaking, as well as the ad-
visability of sppealing to modern taste, culture, and refine.
ment. If these two structures, the erection of which is be.
ing vigorously prosecated, are finighed as they are represented
in our engravinge, and the other three are equally wortby of
their noble purpose, we ehall, as a nation, have something to
be proud of in our Centennial Exhibition, and among our
best exhibita will be the buildings themselves.

THE FRANKLIN INSTITUTE EXHIBITION,

No. IL

PUMPS,

The huge water tank in the southeastern corner of the
buildiog stiracts crowds of visitors, Clustered around it is
to be found almost every varlety of steam and band pump,
All the steam pumps are in operasion, and together discharge
immense quantities of water. Among the exhibitors we no-
tice Potter & Hoffman, C. A, Conde & Co,, William Cramp &
Sons, Henry C. Hall & Co. (pulsometer pumps), Cooper,Jones
& Cadbary, J. H. Billington & Co., and last, but not least,
Thomas Shaw., The pump shown by this gemtlemsn is
one of the largest ever exhibited, and deserves especial no-
tice. He calls it a compoand propeller pump, and he claims
for It especially simplicity of construction: it contains no
wvalves, and consists essentially of but three pieces, namely,
the column pipe, shaft, and propeller; therefore it is econo.
mical, costing much less than apy other equally powerful
pump. Its enormous power is a feature peculiar to it. The
one exhibited is a 20 inch pump, apd lifts 10,000 gallons per
minute ; with & greater gpeed it can lift 14,000 per mioute,
A 7 inch pump yields 1,000 gullons, and an 8 inch pump,
1,200 gallons, per minate, It can be used either 38 & force
ora lift pump; can be placed st spy angle; will lift sand,
mud, sticks, aud oirt off sunken Jands without serious hurt
The hight to which the water can be lifted depends ooly
upon the power employed. A serious difficulty was at firmt
experienced io obtaining & bearing suitable to sustain with.
out ivjary the enormous welght of tbe column of water, to
gether with the shafta apd propellers. This has, however,
now been successfully met by Mr. Shaw's effactive water
bearing, which conalats essentinlly of & cast Iron besm rest.
iog on the top elbow of 1he pump, upon which pillars are
secured, supportiog s stationary disk carrying an ordinary
stufling box, penetrated by the propellershaft. A domerises
from the ststiopary disk, and Inaide of this & second disk Ie
attached to the propeller shaft and revolves with It. Water
is forced below theee two dieks, under s pressurs equal to
the welght sustaived. In this way the entire weight of the
revolviog machinery sod the greater psrt of the water col

ump ls supported on a Blm of water on which the revolving
disk flonts, When L0 much water in foreed between the disks,
the revolviog diek is raleed and the surpius allowed to es,
caps, Tobe water is ralsed luto & large tank 16 feet long,
from which the water falls 10 fort to the tavk below, The
pump Is driven by a besutiful engine bullt by Neaflo & Lavy,
of Phlladelphis.

IMOX AND NTEEL,

The Usloa Iron Compasy of Baffslo exhibit a heavy 15
Inch beamn welghiog 003 pounds per foot, 52 feet 6 inches
loog, rolled ia ous heat; sod s light 15 inch beam, we'gh.
ing 50 pounds 45 the foot, 60 feet 6 Inches long, also rolled
in s siogle heat,

Tue Midvale Stes] Works, of Nicetown, Philadelphia,
make s besatiful display of their manufsciuras of cast steel
Several cold twinted rails are exbibited, sbowing the excel.
lent quality of the steel, Forgings of various formaare slso
10 be peen. A steel axls made of Slemens Martln stes] was
wubmiited to the followiog teste: A welght of 1,640 pounds,
falling 20 feet, waa sllowed 1o fall on the bar, placed on

Seientific Amevicm,

blow. The following deflections were observed: The first
blow producsd a defleotion of 7 incher; the second, of §
Inch in the opposite direction; the third, Of inches in the
opposito direotion ; the fonrth, 1% inchen;the fifth, 64 inches
and the sixth, 24 inches, exch in the opposite direction.

HEATERS AND STOVES,

In heaters and atoves n very Jarge display is made. Lie.
brandt & MeDowel) exhibit, among other novelties, the Radi.
ant Patlor Cook, Our Matual Friend, and the Great Canten.
vinl Ravgs, Samuel Kirby exhibits the Phanix Double
Honter, which Lo ¢lalms to be one of the most economical
wnd poworful now in uee. A small grate attachment serves
n a conpumer in clowning clinkers from the fire, J. A, Law.
son exhibits n combined self-feeding and surface burning
furnace, caded the Pearl. It is designed especially for the
consumption of nuthracite, Oiber firms are adapted to bit.
uminous conl and wood. Fuller, Warren & Co. exhibit a
very beautiful oprn front Fravklin stove, which they call
the Howard. The cheerful, open fire is combined with eco.
nomy and cleavliness, The Penveylvania Heatiog and Ven.
tilating Warehousg snd Blackemithery Works, of Philadel-
phin, exhibit one of D Merghon’s Sons’ wrought iron air
tight furnnces, adapted for all kinds of fuel, A novel appli-
eation of n regulator In made, by which the fire can be regn
Inted without going into the cellar. This is effected by sim-
ple levers and pulleys. Raynolds & Son, of Philadelphia,
exhibit their wrought iron sirtight furnaces. Among a
number of forms we note especially the Centennial Furnace,
arranged expresaly for burning bituminous cosl or coke.

MACHINE TOOLS,

Unquestionably the mont interesting feature of the Exhi-
bition is the display of machine tools. Among the prominent
exhibits wenotice those of the following firms: William Sel-
lers & Co., W. B. Bement & Son, Van Haagen, Shoper & Bro.,
Faris & Miles, E. Harriogton &Son,and many others. As it will
be impoesible in the limited space of a single letter to do justice
to all theee exhibits, we therefore select one of the most pro-
minent, namely, that of Willlam Sellers & Co., of Philadel-
phin, Among the many ingenious tools exhibited by this
firm none attract more attention, both from experts and non-
experts, than their automatic gear cutting and wheel-divid-
ing machine, and indeed justly so, for it is & marvel of in-
genuity, Its movements are entirely automatic, no manual
lIsbor whatever being required on the part of the operator,
eave the oiling of the machine. It is impossible to convey
a clear iden, in a brief description, of the number of beautiful
motions of the machine, The gradual advance of the cutter,
its quick return and final stop, the automatic starting of the
dividing mechanism which brings the wheel around to the
exact position for the next tooth, must be seen to be fully
appreciated ; and when once geen, there isa kind of fascina.
tion about it that makes a visitor spend alength of time in ex-
amining its beauties.

Alongeide of the gear cutter ie one of their self-acting
elide lathes for turning and screw-cutting, the arrangements
of which securs great convenience for working. The top of
the shears is a plane surface. The eaddle carrying the slide
rest is guided on the front edge, the heads moviog between
the parsllels. The cone pulley is furnished with five steps,
giviog filteen rates of speed, rising proportionally from the
slowest to the most rapid. The feed movement is eapecially
novel. By means of an ingenious combination of friction
disks, invented and patented by Mr. C. Sellers, the rate of
epeed is sltered by the simple turning of a milled screw,
no stoppsge or chaoge being necesssry. The imporiance of
this featurs will be iostactly recognized.

A nut shaper of entirely new design is also on exhibition.
All six eides of the nut are finished at the same time, by
means of a peculiar arraogement of cutters, A continuous
stream of oil is supplied, to the surfaces cut, by a pump be
neath, ron by the machine. Nuts finished by this machine
bave & beautiful and characteristic appearance imparied to
them. Wae also notice s radial drill, with adjustable arm
capable of a five foot swing. The tool is so arranged that
the spindle can be sccurately adjusted to any point of the
Iathe, thus avolding the moving of hesvy work. A sectlon
of thelatter is surc: ptible of vertical adjustment, thus adspt
ing the macbine to the performance of swall work. The
spindle is drivan by a belt running horizontally, giving the
remarkably smooth motion so characteristic of the Sellers’
upright drille.

Another interesting feature of their exhibition Is & lathe
in which are two small grinding machines, one for drills and
the other for straight edges and otber hardened work riquir.
ipg true purfaces. The dr ]l grinder produces the required
edge on the drill w'th no other Isbor than is needed 1o set
it in the required position. Though a amall tool, it deserves
especial mention. The rlotting machice is also remarkable
for the originality and excellence of its construction, A
vertical ad justment to the copnection of the alstting bar
enables it 1o ba easlly wet for different hights of the work.
The feed movementa are readl y controlled by the workman,
withous lesving & position favorable for watehiog his work.
A number of other novalties are exhibited by this firm,
smong whith might be mentioned their Improved forms of
Giffora injctors for tesding bollers, but want of space pre
vents apy further notlce,

Mesers, Riehle Brothars muke a fine display of their sonlos
and testing mechines. They have on ¢xhibition one of thelr
75 tuns upright testiog machines for ascertaining the teosile
strength of round, fat, or rquare apecime os of any material
from 18 to 32 lnches long ; also one of Professor Thurston's
now testing machines.

bearloga three feet apart. The bar was reversed afler each |'n Jarge number of their standard neales for diffarent pur.
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poren, an well ag eon'on gradunted to the Raes'no, French,
Chiness. Spanigb, and other siandnrd seales. Meosarn, Hows ,
Fairbanks & Co, also mnko n fine display.

Ax an unusually fine specimen of wood work, we nots the
Union table, made by Ssmusl McCracken, of Philadelphis,
It containg some 85,000 pleces of wood. Among the varle.
ties employed are the following: onk, pine, walout, coco,
tulip, swboyns, lsnce, locust, mahogavy, Hupgarlan and
American asb, cedsr, white holly, French wainut, watin,
and rose, The American engle In in the center, purrounded
by thirteen stars, and in clrclen boyond this are stars and
other devices, Oa the whols, the effect is & happy ona,

A Bullock printing press aud s machine for muking snvel.
oper, both in actual operation, draw large crowds of the
curlous. Working models of Chambers’ and of the Excelslor
brick machices are slio exhibited,

The exhibition of drugs, dyestuffs, and chemicals In one
of the most aitractive features of that portion of the building
on the lefc hand eide of the main entrance. The Penn-
fylvania Salt Worke, Powers & Weightwao, Henry Bauer,
Jobn Lueas & Co., Hsrrlron Brothers, and Rosengarten &
Suns have exceedingly large dinplays,

Sheet Xron Gas Malns,

The Paris Gas Company have Intely lald down & main 3 2
feet in dismeter and 1,093 yards in length, from 8: Maude
to the Place du Tidne. Hitherto sheet iron pipes covered
with bitumen bave not been applied to mains of that dimen-
sion, and it was important to ascertain bow such pipes of a
moderate thicknesd would answer benesth the public ronds,
whera they would be submitted to the permagent and mcol-
dental pressure tending constantly to produce deformity.

The company had already adopted sheet iron pipesof 27 55
inches diameter, without any important deformity being pro-
duced,and it was only necessary to submit the 3:28 inches pipes
to eimilar pressure to ascertain what effect it would produce,
all theoretical calculation being deemed untrustwortby. A
comparative trinl was therefore made with the aid of an ap.
paratus planned for the special purpose. A pips of 2755
inches dismeter, of the ordinary thickness of 0:157 inch, and
a pipe of 328 fest diameter, 0°197 Inches thick, wers laid in
the ground in the mode adopted for the maing in Paris, the
trenches having been dug in such a way that there was a
space of 10 inches between each side of the tube and that of
the trench, and that the filling-in above each pipe should be
328 feet in depth. The pipes in ordinary use ars 13 12 feet
in length; but in order to spread the weight over a large sur-
face, pipes 19'68 feet long were adopted for the experiment,
aund one end of each was left open to allow of access to the
interior.

The trial was made by placing on the soil above them pigs
of lead, from four up to twenly tuns weight, which were
supported on a platform composed of timber, avd havivg a
surface of 86 square feet. This platform was laid upon two
pleces of timber, esch 19 7 Inches loog and 9 85 inches wide,
and placed 6 90 feet apart, which represented the tyres of the
two wheels of one of the axles of a locomotive of forty tuns.
The apparatus for the indication of the deformities produced
consisted of & circular disk of sheet iron with nine radial
rods, each supported by two small guides screwed to the
disk, and provided with a spiral spring which kept its outer
end pressed against the inner surface of the pips. The guides
of the rods were each provided with a set screw to hold the
latter in place while the apparatus was being placed in the
pipe. The only object of the rods at the lower psrt of the
disk was to maictain the center of the latter in the axis of
the pipe, and when the apparatus was in place both the
gulides of these Jower rods were screwed firmly to the disk.
Thus any alteration in the vertical dismeter was wearured
from the center. In the center of the disk was an opening
7 87 loches in dismeter, fitted with a plsce of iron covered
with lesther, which carried & o'rcalar plece of paper. Each
iron rod on the upper part of the di-k was ftted with a
pointer held In a smsll tubs by & sprivg, sod provided with
« copper button. When the spparatus was in its place a fin.
ger was pressed on each buttop, sud the position Indlosted
by pricking through the paper, the leather bebind preventing
the point of the needle belog tarned. When a load was Jaid
on the platform above, the position of the pointers was again
pricked throagh the paper, and the diffsrence between the
two marks showed the amounnt of deformity produced. The
reqults obtained were then transferred to a diagiam of the
same nection as the pipe lteell,
By comparison of the dingrams obtained, it was found that,
with & load of twen'y tuns pressirg on the pipes for 130
bours the 28 feet pipe hiad gl en way vertically to the
extent of 285 per cent, and the amaller pipsof 4 50 per
cout. The conclusion was that a pipe 8 28 feet Io dismeter
and 0 107 inches thick offered greater resiatance thano & pipe
27°55 lnches In diamster and 0°157 inch In thickness, which
bad slready proved iteelf satiafastory In practice. It was
found by further exprriments that, when a pipe bad once
bosn deformed by & heavy load, It only recovered iwelf to
the extent of & fraction of an inch when the load was re-
moved. After theso experiments & msin 3 28 feet in diame.
ter was Iald from the gas works at S:. Maude to the Place
du Trooe, and as the jolow were made they were tried with
com proased alr under a prossure of 2 705 inches of the mer.
cury munometer, the pipes themselvos having been previ-
ously tested under m pressure of 70 pounds to the square
inch. Theso trisle revealed & fow dofects which were easily
repaired. Siooe that time the maln in question bas been In
use constantly, without exhibiting anything contrary to the
results of the several experiments which we have above re:

Fairbaoks & Ewlog, of Philadelphis, bave on exhibition

counted.— The Engincer.
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Etohing Iron,

Muach time and attention has been devoted by Professor
Kick, of Prague, to the subject of etching iron with aclds,
His mothod In not u new one for arrlving at a kuowledge of
the quality of iron or steel, having boen used with gome
succons forn long time, but the care with which the profen-
sor hins conduoted his experiments maken them exceedingly
valuable.

Some kinds of iron exhibit what is known as the passive
atate, and are unacted upon by aclds until this atate has been
dostroyed by heating. The surfaces thus prepared wore in
clined to rust very soon. Afteraseries of experiments with
nitric, sulphurie, and bydrochloric acide, and etching nolu-
tions of copper sslts, Professor Kick found that amixture
of equal parts of hydroohloric acid and water, to which wag
added a tracs of chloride of antimony, was the best etehing
golution. The chloride of ‘antimony geems to render the
iron less inclined to rust, #o that, after washing thoroughly
in warm water, and spplying & coat of dammar varniel, the
elched surface may be kept quite clean.

The smooth surface that is to be etched is surrounded
with a ridge of wax an inch high, as is done in etehing cop-
par plates, and the acid is poured into the dish thus formed.
At a temperature of 55° to 65° Fah., the action soon begins,
ag shown by the gas evolved ; in winter the etching is poor.
The time required is from one to two hours, but the etching
should go on uutil the texture is visible. Every half hour
the acid can be poured off without removing the wax, the
carbon rinsed off, and the surface examined. If too much
c hloride of antimony is added to the acid, & black precipi:
tate will soon form, which can easily be distinguished from
the carbon, One drop of chloride of antimony to the quart
of acid is sufficient, When the etching is finished, the wax
rim is removed, the iron washed first in water containing a
little alkali, then in clean water, brashed, dried, and var
nished. If in & few hours it bsgins to rust, the varnish
ghould be removed with turpentine, which will also take off
the rust, and then varnish again.

The eppearance of different kinds of iron when etohed is
essentially as follows: Soft or sinewy wrought iron of ex-
cellent quality is attacked 8o equally by the acid, and so lit.
tle carbon is separated, even after several houra’ action, that
the surface remains bright and smooth, Fine grained iron
acts the same; the surface is still smoother, but a little
darker. Coarse grained and cold short iron is sattacked
much more violently by acid than the above. In ten min.
uten, eapec’'ally with the latter, the surface ia black. After
thirty minutes a black slime can bs washed off, and the gur
face will remain black in spite of repeated washings, and
exhibits numerous little holes. Certain parts of the iron
are ususlly eaten deeper, while others, although black and
porous, offer more resistance. By allowing the acid to act
for an hour or go, then washing, drying, and polishing with
a file, & distioct picture is obtained. Malleable cast iron,
we know, rusts more easily than wrought iron, and it is in
teresting to know that theaction of acidsis also violent, the
suxface being attacked very violemtly. Gray pig iron sels
like steel; the etched surfaces have quite a uniform gray
color. In puddled steel, the color, after etching and wash-
ing, is gray, with quite & uniform shade, and the lines ars
scarcely visible. Cement steel bas a very similar appear
ance, the linea baing very weak. In Bessemer and cast steel
the etched surfaces are of a perfectly uniform gray color,
with fow, if apy, uneven places. The softer the steel, the
lighter the color.

On etching, the finest bair-like fractures are rendered
prominent. A piece of steel, which looked perfect before
etching, afterwards exhibited a hair-like fracture through
out its whole length. When different kinds of iron are
mixed the acid attacks that for which it has the greater af.
ﬂnlty,' while the other is less acted upon than if it were
alone. Etching is exceedingly valuable to all who deal
largely in iron, as it ensbles them to determine with com
parstive accuracy the method of preparing the iron, as in
the case of rails, etc., as well as the kinds employed.

&
-

New Phosphor Bronzes.

Dr. Kuvzel, whose name will be recalled us the joint dla-
coverer, with M. Monteflore-Leavy, of the well known phos.
phor bronze, now spnounces the additional discovery that
when phosphor broczs is combined with a certain fixed pro
portion of lead, the phosphorised triple alloy, when cast
into s bar or bearing, segregstes into two distinct alloys, oue
of which is hard sud tough phosphor bronze, containing but
little lead, and the other s much softer alloy, consisting
chiefly of lead, with s small proportion of tin and traces of
copper., The latter alloy la simost white, and, when the
cauting in fractured, it will b foand neacly equally diffased
through it; the phosphor bronze alloy forming, ua it were,
u spacies of metallic spooge, all of whose cavities are occu-
pled by the goft metal alloy segregated from it. This phe.
nomenon of the segregation juto two or more alloys of com-
binations of copper with tin and zinc has loug been koown;
and from the fact that such separation is generally mussive,
and not equable throughout the mass, it has been & source
of great sonoyance to the founder. Dr. Kunzel. however,
soews to have succeeded In causing the segregation to take
place In uniform distribution throughout the castiog, and
lins takon advautage of the properties of the product, which
L obialos in this weoner, to construct therefrom bearivgs
of rallway aod other wachinery,

Io heavy beariogy, such as those for marine engioes, the
valusble propertion of Babbitt meta), snd aimilar anti fric.
tion alloys, are well recognized ; but these, being gensrally
soft, are open to the grave objection that, where they are

subjected to conaldernble prosaure, or even moderate press.
ure nccompanied by continued vibration, they bacome dig-
torled in form, and then fail to sustain the journals in their
proper placos. The device in, thereforo, resorted to by the
muchinist of cagting n hollow eage of hard metal, of proper
form for the intended benring, the cavitlen of which he
then filly up by eusting into thom the soft metal alloy, which
thus forma the actual rubblng surface of the bearlng. The
hard meotal oago thus aupports tho soft metsl within, and
prevents ity digtortion or escaps, save by surface abrasion.
Dr. Kunzel elaims to effeet the same result by the peculisr
conatitution of his new phosphorised alloy for bearings.
Thin formu ita own supperting cage for the soft bearing
motal, which, aa alluded to at the outset, separates from it
in the process of cooliog, He clalms that these beariogs
combine the very small friction and non-abrasion of the jour-
nals with the firm resistance to pressurs and stability of
form of benriogs of hard metals. The test of practicebow-
over, alone can decide the value of theso slaims, though
they seem very plausible,—/ron.

Thoe Waste of Power In Cotton Mills,

The winter session in coonection with the Msnchester,
Eng., Scientific and Mechanical Soclety was lately opened
by a paper by Mr, Evan Leigh, C B, on the waste of power
In cotton mills,

During the courge of his paper, Mr. Leigh said that it
might naturally be thougbt that England would not allow
herself to be surpassed by apy foreign country on any
point relating to her principsl and favorite manufac-
tures. On one or two points, however, England has been
mont decidedly excelled by inventions originatiog in Ame-
rics. He alluded to ring spioning and belt driving, both
of which were eminently calcnlated to save power, and con-
sequent waste of fuel. Referring to ring spinning, he said
that it had been introdaced into England as an Awerican
invention more than forty yeara ago, but for gome reason it
was not generally adopted by the English spinners. Per-
haps that was owing to the recent failure of the Danforth
throstle, another American invention of great promige, that
had been adopted by several spinners. Although the princi
ple of the two frames was totally different, the English spin-
ner was not to be caught again, so he fought shy of the ring
frame, and it was belleved that for more than thirty years
vot one frame on that principle was used in Gireat Britain.
The solid advantages of this method of spinning were, how-
ever, duly apprecisted in America, and the system was cal-
tivated until the difficulties and exact mechanical require-
ments attending its construction were thoroughly mastered,
and the reault was the production of a frame that took only
half the power of an ordinary flyer throstle, besides being
capable of working practically at a much higher speed. Ar
the Laconia Mill, Biddeford, Me., Mr. Leigh saw, last year,
& girl minding, spparently with ease, 1,344 spindles of these
frames, with the front rollers running seventy revolutions
per minute, spinning No. 26 yarn, ard found it quite com.
won for such piscers to run 1,100 or 1,200 spindles with so
little hurry that they had plenty of time to avail themselves
of s seat which was provided for each spinner, on which she
sat and leisurely watched the frames spin. He (Mr. Leigh)
did pot think that this arose from superior ability in the
American, but simply that in foreign countries spinners are
leas jealous of one acother, and band themselves together to
discuss and test scientifically all alleged improvements,

In Boston, Mass ,the Cotton Manufasturers’ Association bad
a semi-annual meeting, at which papers were read relating to
new inventions in cotton spinniog and manufacturing, and
a discussion followed, in which esch related the results of
his own experiencs in testing any invention in question. In
that manner, every particular subject was thoroughly venti
lated, and the truth arrived at, establishing a safer basis for
the investment of capital than would otherwize be the case,
Should opinions be divided as to the merits or demerits of »
oew thing, the question was adjourned to the next meeting,
and, if need be, & number of experts went round to the dif-
ferent mills and testad the machine in question impartially,
by the results produced and power consumed, which were
carefully messured by the dynamometer. A report followed,
and another meeting genernlly settled the point.

Golog on to speak of the comparative advantages of belts
and geariog, Mr. Leigh sald that the proper application of
driving belts to the machinery was a most lmportant ques-
tion. To be rightly applisd, & main driviog belt should
move through 4 000 or 5,000 fest of space per minute, snd
be sufficlently wide to drive all the machinery and shafting
quite easily when running in & slack state. Aftera new belt
bad been once tighteoed up, it should work many yesrs
without wanting soy further tightening, and would do so it
made of good material and properly applied, saviog in the
menntime & large amount of power and all the grease and
labor of putting it on, to say nothiog of the noise heavy
genriog makes, The speaker then adduced some practical
instances of the extert to which belt power might be vesd
in conpection with machinery, giving exawples from the
various mills he had visited o Ameries, showing the durs-
bility and esse with which large belts did their work. The
legson taught by the big belt was imperative, namely, that
there should be very light shaftiog run at a very high speed,
with larger drums and pulleys; then very little would be
heard of strap-pleciog, or wear and tear of belts, working
with leas power and steadler produstlon a'l the while, The
#implest and best, and slso the cheapest and most durable,
method of driviog by belt was to convey the powsr from the
maia driving shaft direct to each room by s separats strap,

and, if more than one shaft was wanted in any room, to drive

it from the other direct by a separate sirap, spportioning the
width of ensh strap to the power it was required to drive,
and, whenever u belt was necessarlly short, sllowing & 1ittla
extra width,

Schools ror— Engineors,

Within the past ten years, schools for engineers have in-
creaged rapldly In this country. They are, to speak exnctly,
eclectic echools, where most of the positive and woms of the
nbstract sciences are made a puart of the regulsr conrse,
They are not purely theoretical in thelr inatruc.lon, but have
workshops attached, wherein tho usual tools of s modern
machine shop are found, and whers substantisl work Is
uudertaken and subsequently sold in open market in compe-
tition with that of the trade. These schools or colleges have
teachera thoroughly ekilled in their professions, many of
them being themeelves graduates of machine shops In the
most honorable and praiseworthy senee, who have from hum-
ble beginnings raiged themselven to posts of importance and
regponsibility. Aseociated with thess men are others of
special prominence in the aciences they preside over, so that,
by the union of practical example and pure theory, & student
may graduate from aoy branch of science he selocts,

It is ecarcely necegsary to say that such schools are of the
very greatest importance to the country ; and in view of this
fact, it is proper to remind young men that engineering,
which is largely and carefully taught there, is a profession
which greatly needs thoroughly educated men, There can-
not be too many in it, for the futura of this country is so
vast, its resources go utterly undeveloped, that there will be
need of all who have fitnegs for engineering pursuits, Ciyil,
mechanpical, mining, hydraulic, and architectural engineera
will be in demand in the future, and will find ample room
for the exercise of their professions without interfering with
one another., Nowhera can they find better facilities to be-
come acqueinted with the best modern practice of their call-
ings than in these industrial schoole. The ordivary colleges
afford no such advantages as can be obiained at Cornell Uni-
vergity and the Stevens Institute of Technology at Hoboken,
and gome others. These are well appointed establishments,
with complete workshops, where Science and the practical
development of it go hand in band; where the natures, pe-
culiar qualities, and modes of working various metals are
shown in processes carried on by the student himself: not
with & view of dabbling in the pursuit as a sort of experi-
ment or recreation from dryer studies, but to produce works
which are yaluable.

Professor Sweet, of Cornell University, for example, sent
out at one time circulars of face plates, etraight edges, and
angle plates of guaranteed excellence and accuracy, sll of
which were offered at low prices and made at the University
workshops. It is notable also that, in the Stevens Institute
of Technology, for example, the terms for a course of any
branch are go low as to be almost nomipal. By the wunifi-
cence of Edwin A. Stevens, who left & large sum of money
to found the Iostitute, residents of New Jersey are received
as puplls at $75 per year for instruction orly, and non. resi-
dents at $§150. With such facilities, it ia to be hoped that
the rale of-thumb engiveers will gradually become ex-
tinet, and their places supplied by men who have a reason to
give for their opinions, and can tell why they make & piston
rod six incbes in diameter, or why they sink shafts where
there are no surface indications to warrant them in the
outlay,

The men who practised their calling without a thorough
education in it were pioneers in the profession, and are enti-
tled to respect and consideration for their eminent services,
Where there was no thoroughfars, they boldly made one;
where there weore no precedents, they made preced:nts: they
were a law unto themeelves, and by thelr parive talent and
ragucity established works which more timid men would
pever have undertaken. They made few costly mistakes;
and though they may have used a few tuns too much of iron
or other materisl, it was cheap in tho end, and experience
has to be bought in some sbape. Now, bowever, that & more
perfect and direct road to the acquisition of professional
knowledge is open tLroagh these iodustrial colleges, it will
be the fault of parents and guardiaos if the coming geners
tion does not reap the benefits of themw, — New York Sun.

Effect of .\mmonl-'l'u-o- on Flowers,

Professor Gabba has been examining the effects of ammonia
on the color of lowers. 1t 1s well known that the smoke of
tobacco will, when applied in sutticient quantity, change the
tint of fhhwers; but Prolessor Gabba experiments by pouriog
a little ammonis liquor into & saucer and loverting & fucnel
over it. ©laciog the Howers in the tube of the Iatter, he Bnda
that blue, violet,and purple colored blomsoms become of & fine
green; carmine and orimson become black; white, yellow;
while pariicolored flawers such as red and white are charged
to green and yellow, If the flowers ure Imwersed In water,
the pataral color will retura In a few hours. Professor
Gabbaalso found that ssters sequire a pleasing olor when
submitted to the fumes of ammonis,

e

A NEW potato, known as the white queen (reine blanche) In
belog cultivated in France, In good sol), from ten to it eon
tuberclos are formed, many of which sttaln or ¢xceed the
welght of 22 pounds. The flavor In said to be very fine.
Planted in Februsry or March, It becomes ripe in July.

Engineering learus that a rolling will at Colambus, O , hes
recently contracted to furalsh s large quantity of ralls to &
railroad company u. #33 per tun. Thia ls sald to be $3 per
tun less than the price at which the same quantity of rails
could be delivered from England to the same part of the

United Statea,
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Scientific American,

Improved Cotton Scraper.
WilltAm Sandlin, Minden, La.—This teraper, the lower edge of which ix

Tmproved Latch,

Edward Halsoy, San Jose, Cal.~This Invention consiate in & pivoted and
Bandled gravity Isteh, provided with a projecting pin or lug, and a0 At
tached to & gate sdapted to swing (h efther direction laterally that, when
the gate fh belng swung shut, sxid lateh will tarn on (s pivet, and the pin
or ugride up one of the (nolines of & striker plate, which ts fixed Lo ibe
post, aud ogage & notch formed therein,

Improved Sonmless Rubber Nipple.

Charies B8, Dickinson, Brookiyn, . Y.~This Invention relates to the
seamless rubber nipples employed upon tho wouth And neck of bottles
frotn whioh tnfants are expeoted to suck some Hquid sourishment, and con-
slste (o a0 Improved construction ®horeby they may be more conventently
cleaned out by & #wab, may be more quickly taken from the mold, and be
Abla 1o Ahut out or exclude all passage way for the alr when the child bites
or eloses 1ts gums upon 1L,

Impraved Process of Treating Natural Olls,

Julins Schubert, Parkersburg, W. Va.—This invention consista In com-
Baing,with s veesel th which ol I8 10 ba purified by the sction of hot water,
of & heating coll having an exit pipe for any steam that may be genersted,
This simple Improy bles tho impartod heat 1o be restralned within
a degree of temporatare that «iil not injure the ofl, while the lmpuritics
are precipitatod with equal oertalaty.

Improved Car Coupling.

John Carponter, of Mariner's Harbor, X. Y.—Tho conpliog link engages
with Jaws on the onds of two lovers. The drawhead is made In two parts.
The levers extend baok between the parts of the drawhead, and are held
together by aprings. Tho Jaws Iap past each other; but a space s left be-
tween the levers, in which {8 placed a spreading bar, This tson a horizon.
tal rod, which passes through the drawhead. On tho ends of the rod are
levers, attached by sgquare sockets, by means of which the rod and opener
are turned for apreading the Jaws and uncoupling the cars, The coupling
1ok s aprings, which allow 1t to be yarted from the horizontal in cither
direction, up or down or laterally, as may be necessary, in entering the
mouth of the opposing drawhesd.

Muockine for Burnishing the Edges of Boot and Shoe Soles.

Loyt Hushoy, New York ¢lty,—Thie is a machine for burnishlog or polish-
{hg the edges of the soles. The improvement oonaints in a gage which may
be adjusted according to the tulekness of the sole, and held In position by
& sorew rod which works through a stand. A apiral spring takes up any
slack of the screw, and always holds the gago evenly up to the polisher,

Improved Rakor nod Lendor.

Samnel D, Muse, Montigello, Miss,—~This 15 n rake on a wheeled truck,
combined with a vehicle buying & rearwardly titing body, the former being
movable within the hody of the Iatter, The object Ix to provide aslmple
and efficient means for gathering pine straw to be used na s fertilizer,

fmproved Reed Organ Attnchment.

Stmon B. Shoninger, Noew Haven, Conn,.—A voir celeste stop draw con-
neets with meohantsm 20 08 to slightly ratee the bar of the octave coupler,
$0 st when a Key 1 pressod down 18 wil) slightly open a valye of the oc.
tave below, giving the reed just enough air to gonnd, but not quite on the
same piteh as when the coupler stop is drawn out, The coupler bar Is
divided #0 88 to operate both sections when tho lower seotion 1s used, but
enadling the upper to be operated singly.

Improved Car Coupling.

Gillman H, Ames, Fort Falrfield, Mo.—In this tovention, the drawhoead 1a
provided with ao upper and lower chamber, In the upper one of which s n
coupliog bar having Iateral projections which secure it to the drawbar,
These projoctions work 1o slots in the aldes of the drawbsr, which have
A0 upward and somewhat recading direction. The coupling bar within the
Head of the drawbar rests on hook-sheped feet, The slots ln the drawhead,
in which tho projectfons on the coupling bar work, serve a fourfold pur-
pose.pamely : 1. They let the bar rise to allow the coupling bar of the oppo-
#1t0 cAr 10 pass under the outer hook, tho sald hook Immedistely dropping
down 1nto the slot In the end of the appronching car. 2, They give the bar
& tendenoy to drow down'ward, thus proventing the cars from beipg casn-
ally nncoupled. 9 They allow the draft to be ralsed to fit higher cars of
the old style. & They give the bar & recoding motion when it comes
in contact with obstacles, thus bresking the force of the collielon. In the
lower chamber Is & 1ok, fastened by o pin, to adapt the same drawbsr to
be used with the ordinary drawbars.

Improved Stocking Supporter Clasp.

Eachel Eberie, New York clty.—Tuis invention spplies specially to a
cstch which takes hold of the stocking, which cateh {s attached to the end
of the supporting strap. Button holes in the top of the stocking are thus
obvisted.

Improved Sofa Bed.

Willism Livingstone, Springtieid Store, X. Y., sstignor to Denzer, Med!-
cus & Co., New York city. Tois {a = movable head plece of the sofsor
loupge, which moves in suitable supportiog slides on the main frame, and
gives & rigid support to the hinged section when thrown open. The inter-
mediste space detween the head plece or back s provided with flexible
bands, which sre £1ored Into s recess of the back and covered by a pivoted
face plece.

Improved Washing Machine.

Willlam Hilton, Agency City, Iows.—Half bearings rest upon the jour-
nals of the roller. Upon guide pins stteched to $sid bearings are placed
colled springs. The upper ends of sald pins psss up throogh ends of &
woodes spriog, to the center of which s attached = guide pio, upon which
1s placed a colled spring. The upper end of the pin passes through the cen-
ter of another wooden spring, which rests upon the cofled spring, and the
ends of which paes through flots of the siandards. Secveral holes are
formed i the standards to receive holdiog pine, #0 that the tension of the
mc'u:udumquanlly the pressure upon the clothes, may be regulated
at

Improved Screw Press,

Cyrus W. Crenshaw, Athens, Ala, assignor to himself and J. M. Towns-
#nd, ssme place,~The screw Liss & semicircular groove, The nut also has s

micircalar groove, instesd of the usnal thresd, and, besides, has a clren-
Iar spiral chsunel connecting each e¢nd of the #piral groove, which has a
bollow spiral flauge to provide for the paseage. Balls, with which the
#piral groove aod the return chsnnel are filled, form a continuous row on
Which the screw rolls, Instead of alidiog on threads, to lessen the friction,
When the aceew turns downward, the balle roll down 1nto the channel and
retarn Lo the top of the nut, those belng forced down by the screw pushing
thorein the chsanel up 10 the Lop ; aud when the screw turns upward, the
balle roll up 1o the groove and pass down In the channel.

Improved Quilting Attachment for Sewing Machines,

Wiltsm B, ¥oll, Bisudissville, HL-The qQuiitiog rollers are srrapged in
A Leam, 1o that they can be readily 1ifted out of thelr bearings, and the
Bangers of thay besm sre 5o pivoted to the frame that the beam can be
readily swung up Lo pass over the hesd of the sewlog machine to allow of
passing ous of the quilting rollers under the arm and bebind the needle bar
and prester, The friction ia applied 1o the quilt rollers by the lever, tight.
eaing pulley, and belt, sud the pulley has teoth working io holes in the
belt, and also & dividing wheel on Ita axis to govern the Ahifting of the
qulit on the rollers for gradustiog the spsces between the seams, by means

';‘5::]-. 0B the wheel, s8d & stop spring for arrestiog and holding the

Improved Needlo Throandor.

Jotin M. Stamp, Wasbington, D, C.—The object of this Invention is to
provide s means Of eanlly threadicg the needle of & sewing maching, It
copsieta fo the pecullar ronstruetion of » hook which passes lhlou.h' the
eye of the needlo and solzes the Thresd, the satd hook Delvg sttschedto a
shank, which ts 0f & aizs barely small enovgh to sllow Its pastage through
the eye, and the hook belpg o cut AWay on both sldes a8 Lo reduce the
thickneas to that of & knife's edge, 46 that the thread will bend short and
10 A poiut sround the edgo, abd 8lso bave room to fatten Itself on the
#jdes of the Book whet D vslag through the eye of the neodle ,

ot d as to it upon tho colter of the plow, s provided with two lugs,
one of whiok rests against the Jand side of sald colter, and the other npon
Its upper side, The scraper is g0 formed as 10 gulde the roll and weods
removed by {t back 1o the mold board of the plow,along which they pass,
and are covered by the soll, Upon the rear end I8 formed s shank, which
extends up to the plow beam, and may be secured to It,

Improved Sun Dial,

David B, Soofield, Auburn, Oregon.~This 1# an adjustable, pivoted, grad-
uated sun dial, having the upper odges of the meridional gnomon straight,
and & northern face provided with beyveled edges, and gradusied to denote
the time upon the face,

Improved Middlings FPuorifior.

John T, Wright, Rlchmond, Va., and Eikanah Bateman, Howardsville,
Va.<This Invention relates to certain Improvements in middiivgs purf.
flers. It conalsts in the combination of a polygonal recl haviog boltfong
cloths of different degrees of fineness and ribw attachod forming buokatss
with the diagonally set vanesof a fan by which a blast {s made (n the direc-
tion of the vent, It conalats further tn the arrangement of a suction fan
and roof In the top of the casement and & compartment in the end of the
same, wherehby the Ughter and more worthless particles of the middiings
Aro separated from the heavler gralus, and the latter left {n & detter condl-
tion for regrinding.

Improved Life Prescerving and Diving Apparntas,
Joln P. Schmitzs, San Francisco, Cal.—Thix Invention reiates to certaln
tmprovements in Hfe-preserving and diving spparatus. It conslsts in the
peculiar construction of a fosting alr recetver In combination with an clas
tic hose, and alko In the combination with said elastic hose of sections -
metallic tobes for the purpote of preventing the collapse of the hose when
subjected to the pressure of the water.

Improved Lubricating Compound.

Charles F, Bonedict, Rtchunond, Va~This invention conkists In 8 process
of preparing a lubrionting grense for car axle journsls by first bolling oll
or fatty matteruntil it loses Its spongy appearance, next boiling the resuit.
ant ina solution of eoda and carbonats of lme until (L saponifies and
thickens up, and finally passing 1t throngh a grindiog mill: slso In a new
article of manufacture consisting of saponified axie grease or lubricant of
A waxy consistency.

Improved Fifth Wheel,
Paul La Belll, Monroe, Iows.—This Invention relates to certalin improve-
ments in Afth wheels, designed to dispense with the use of kKingbolts and
pered plates, and make s neaterfinfsh. It consistsinan upper plate having
o flapgoe bent around for the donble purpoge of forming s gnide and » stop.

Improved Clothes Wringer,
Leander Beeker and Stephen M, Smith, York, Pa.—This Invention relates
to gertaln Improv te In the lon of wringer frames. The im-
proved framo conslsts of three pleces: the plece forming the bearing of
the lower roll, the plece forming the bearfog of the upper roll, which s
pivoted to the first plece, and a third centrally pivoted leyer,at one end
of which (s o clsmpiog screw for attuching the wringer to the tub, and at
the other end & rubber spring that bears against the middle of the piece
forming the bearing of the upper roll, by means of which srrangement the
prossure of therolls s regulated by the clamping sorew.

Improved Pocker Book.
Gabriel Jasmagy, Brooklyn, N, Y.—This I8 a pocket book, the partition
or poeket part of which {sattached to the gussets by means of an {nterior
lining of the latter, provided with as many projecting loops of & band or
atrip ns there are partittons of the pookot book. These aredrawn through
#lits of the lning, and pasted between the double partition walls.

Improved Machine for Mining Coanl.
Michael Wright, Clinton, Pa,—In this device the stock will turn on Its
fastening sorews, and tho drill ou the truanions, so that a hole may be
bored In almost any direction. The operating crank {8 made o two parts,
£0 that it can be lengthened or shortened to adaptit to the strength of the
operator. This machine (s especlally designed to be opersted by hand, bat
other power may be applied.

Improved Car Axle Box and Lubricator.

John M. Bros{us, Richmond, Va.—This invention consfsis In the journal
gate with cxcisions at the iower end, and plscing in the gulde groove the
triangular blocks or inclined strips. 5o that the gate does not require Lo be
held by hand, wedge,or otherdevice, but will rest In position until the Jour-
nal is ingerted fn the box, and then risc as the journal is pressed nwards:
also in forming s box or projecting plate on the fnside of axle hox,and at
the end where the journal enters, £0 a8 to prevent the lubricsnt from belng
spisehed out st the joint: also In making an snnular recess or groove In
the axle,and near the journal, for the purpose of receiving an elastic riog
that serves to form a packing to prevent the escape of the lubricant,and to
exclude grit and dirt from working {uto the axle box: also {n making the
plece that is intended to hold the lnbricating fabric up to the journal of &
singie longitudinal metailic piate spring, #0 that it may be readily bent to
sccommodate {tself to any inner conformation of axle box, be eastily fast

ened by the screw in front, and be prevented from lateral play by a simple
plate or cross bar which may have s turned-up end. In order to cause the
lubricating fabric to slide resdily with the journsl in passing from one
goage of road toanother, it s attached to a plece or holder which Is slotted,
with rubjacent dovetall tenon, and thus allowed to slide within the dove-
talled groove or channel of the bent piate. It also consists in pivoting the
Jatter on a crosspin inlugs of the spring, so that the fadric will antomati.
cally adjust iteolf to and bear always along the! whole length of the jour.
Dals,

Improved Railway Switch,

Nathan F. Carter, Orford, N. H.—The object of this Invention is to cause
the switgh to be automatically shifted in advance of the eagine by a device
on the epgine under the control of the engineer. The switch rails are con-
nected to a switch bar, to which Is applied a toothed rack, with which a
segmental wheel gears to shift the switch rails forward and backward, the
sald wheel being geared with a toothed bar for belng turned byit, This
bar extends along the track esch way from the switch a suitable distance
for belng worked by the locomotive, nand it gears st esch end with upright
shafts, Esch upright has an arm, with one of which a cam on the locome-
tive 18 to come In contact as (t advances toward the switch to set the barin
motion for shifting the switch, The switch bar carries a locking bolt
which drops Into a hole immediately after tho ralls have been shifted to
hold thetn fast while the cars pass, and arrangements are provided which
afterward li(¢ the bolt out and free the switch,

Improved Water Elevator,

Edemon I', Le Blanc, Houms, Ls.—This loyention consists of a seriea of
buckets moving about in a circulsr chsnnel below a horfzontal wheel by
which they are sctuated. The channel at one side descends to & cavity,
Into which the water flows, and then rises to the place of exit for the water.
Thebuckets are conirived 50 as to be ralsed off the bottom of the cbannel
immedistely after passing the exit, and lodged on the wheel, to be carrled
thereby without friction until they return to tho polnt where they take the
water again, when they are tripped and Jet fall sgain to the bottom of the
channel, The machine is designed to afford & simple and cheap means of
ralsiug water short distances for irrigation, dralnage, and the like.

Improved Parlor Cooking Stove.

E. Mortimar Deey, New York city.—This iuvention relstes to lmprove-
ments ln parior cookiog atoves of the kind for which s patent was granted
to sema Inventor July 16, 1592, belug a fre grate with & top, which msy be
used for cooking, sod may be converted {nto s self-fesding top, and & cou.
ple of ovens behind the grate, one belng above another. The baok plate
reata on the front ¢dge of the bed plate, and has corrugations 1o {is front
face which correspond with passsges through the bed plate, over which fa
& register to open OF clogo them at will, for causing the draft to paes down
through the fire grato or through the back, as may berequired, Tho upoer
oven msy be readlly Temoved for the application of & false top plate with
pot holes In It for use In supporting cooking pota and the ke, A pot hole
nthe top, and under the removable top, (s ftted In 8 cfroumscriblog grooye

for preventing the €s0apo of gap,
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Improved Deovice for Suspending Pleturos,
Charles Mason, New York eity, assignor to Carl Most, Gresaville, ¥, 1,
~This Inveat! I8ts of & suspenston cord, which 18 passed
the side staples of the plature frame, and thes throngh s hollow taperiog
socket to & tapering key with central and side perforstions aod grooved
or ribbed surface. The ends of the cord are drawn throngh the contral and
stde perforations of the key, and formed in a knot below, 1o he essily i -
Josted by drawing back the Key, belog then firmly locked In position {n
the socket.

Tmproved Picket Fenee, ‘

Robart H. Mc@inty, Moulton,Tex.~Tuis In an Improvement on the fonce
for which the #sme Inventor obtained letters patent dated Ostober i,
1878, The posts are connected and supported st their top ends by wires,
At certain distancen are placed bracing posts (h palrs, having thelr lower
ends spread apart and thelr apper ends beveled and brought together, and
fastened by bolts. The supporting wires counect with thess
posts. Short stakes sre driven into the ground, from which stay wirex
extend and connect with the bracing posts, The supborting wires eross
each other between each two of the posts.

Improved Corn and Feed MiN.

Lauritx Meland, lowa Falls, lowa,—This mfll {x Intended merely for
grinding corn aud fead, and Is adapted to be driven by lorse power. The
operation 1s as follown: The grain Is first cracked as 1t falls between eyl
inders at one end, and {8 oxrried sgatnst & blade and then pulverized be-
tweon the cylinders and cese, while, at the same time, it Is graduslly trans-
ferred to the discharge openings at the upper and lower sides of the cham-
ber containing the cylinders. Thelatterbaye corresponding acute-angled
*piral furrows and edges, and the blade projects up Intermediately nearly
or about to thelr middle,

Improved Crank.

Willlam Heury Phillips.iridgeton, N.J.—~The end of this shaft is made to
receive a round crank and a square crank. The crank Is made (n two parts,
One part 1s fitted to the round portfon of the shaft, and the other past Is
msde open, 50 as to At on and encloss three sides of the squere portion.
The open part will readily alide on the other portian sufficlently far to de-
tach the open end from the square of the shaft. The motion of the open
part is limited by a mortise and pln. The crank handie s also (n two
sections, one attached to one partjand the other to the other, ench being
asemicircle, and forming an entirs ronnd basdle when the shaft 1s belas
turned for elevating. There may bhe a spring to force the two parts from
each other when theysre not grasped by thehand. Thiscrank may be used
1o perfect safety, asno serlous sccident can happen should the handle ip
from the hazd {n clevating.

Improved Vehicle Spring.

Miiton Newell, San F) 1s¢0, Cal ~This of the carriage body
Joluted at each end to arma of a transverse rockshaft, and also connected
by & spring with an arm of the rockabaft at the opposite end in such &
manner that the revolving action of the weight of the body on the rock-
ehaft is opposed by the springs. An esay up-and-down motion Is thus pro.
duced without any forward and backward cr #ide motion whatever, and
the spparatus employed {8 all of a stmple and clieap character,

Improved Seed and Grain Drill.

Ass Canterbury, Gibson City, L], —In this eeeder, there sre sharp, deeply
furrowing wheels and curved spouts to drill the grain, reversely curved
spouts to drill the grass seed on the nearly flled farrow, aod small bloot
wheels that press the pulverized soll to and shallowly over the grass seed.

Improved Machine tor Beanding Bolster Stake Irons.
Bernhard Jensen and Nicholas Haetter, Kenosba, Wis.—This Is ¢ machine
for bending bolster stake frons in cold siste, for farm, lumbar, and other
g Is | nly o the gement of 2 ng swinging lever
with obliquely slotted end, snd s bendlug roller pivoted to the main sup-
porting block, which fs firmily set into a vise, An sdjastable main roller
for hendiog (1o connection with the lever end and s curved guids frame
with stde extending curved supporting part) the bolster stake frous by the
different op | of the machi

NEW BOOKS AND PUBLICATIONS.

A MANUAL oF METALLURGY. By William Benry Green-
wood, Associate of the Royal School of Mines.réu‘hnd.
F.C. B, etc. Volume L, containing Fuel, Iron, Steel,
Tin, Antimony, Arsenic, Bismuth,and Platinum. Illus
trated by Fifty-Nine Engravings. Price $1.50. New
York: G. P, Putnam’s Sons, Fourth avenue and 23d
street,

The literature of motallurgy has long needed popularization, more o
account of its diffuseness than ite deficlency. Mr. Greenwood has suc-
ceeded, In the troatise before us, In condensing the labors of many writers
more or less precise and authentie, into & handy book of reference, con-
talniag well digested lnformation and trustworthy formule. The work {s
esdeclally adapted for students, for whom it 1s Intended, batng Volume I,
Of No. 19 of Messre. Potoama' Advanced Sclence Series.

THE INTERNATIONAL REvVIEW. Published Six Times a
Year, Volume L, No. 6. Annual Subscription, $5.
New York: A. S.Barnes & Co.

We are pleased to obssrve that this serial malntaing (ts uniform excel
lence. The lssue now before us contalns a thoughtful and original essay
by Phillp Gllbert Hamerton, a rising star io critioal lterature, ss well as
anexhaustive treatise on the iron resources of the United States by Profes
sorJ, 8. Newberry, which we commend to the perual of msnpufacturers
and statistictane.

Survey or TaE WEST OF THE HUNDREDTH MERIDIAN.
Report upon the Ornithological Specimens collected in
1871, 1872, and 1873, Catalogue of Plants collected in
1871, 1872, and 1873. Washiogton, D. C.: Government
Printing Office.

Trne Hearnexs oF THE Hearm, a Romance, Instructive,
Absorbing, Thrilling. By William McDonuell, Author
of ** Exetor Hall” oo, Ig&rl’yer. 1 ; in cloth, $1.50.
New York: D. M, Bennett, roadway.

Evroay ox Cmer Justice Cmase, delivered by W. M,
Evarts, before the Alumni of Dartmouth College, N. H,
Price 25 cents. Hanovor, N. H.: J. B, Parker,

ANNUAIRE DE L'UNIVERSITE LAVAL, POUR L'ANNER 1874-75,
Quebee, Canada: A, Coté ot Cle,

fnvontions Patented in Eungland by Ameoricans,
{Complled from the Commisioners of Patents’ Journal)
From September 30 to October 15, 1%, Inclustve,

HorLxn WATES IXDIoATon.—J. E. Watson, Loatsville, Ky.

CLEANING SUGAR, 270, —J. 0. Donner. Now York city.

Cnusues, wro.—T. A.Weaton (of Palladelphia, Ps ), Birmingham, England
Froon Crorn Fangio.—fl. B, Meech (of New York city), Londoa Eogland
JoUnxAL Beamixe.-C. A, Hussey, Now York city.

Lasr.—1. It, Forbes, New Orleans, La,

Loox —C, H. Chapman, Shirley, Mass.

Loox.~L, J. Kuowles, Masa,

LUBRIOATING JOUNNAL Box.—C. T. Plerson, Remspo, N, Y.

Maxixag OxYoRN, HYDROGEX, BT0.—N. H. Edgerton, Pailadalphls, Pa.
MyorLaos Deusm.—0, A, Haviey, New York city.

Prxois Cases, 510.—A. T. Cross, Providence, R, 1.

Prixrixe Macnissny,—R. M. Hoo, New York city, s
SEWING MACMINE EMANOIDERER.— I, M. Rose, Willlawsburgd, ¥.X. .
Sreax Moy, 510~ K, Cope ¢ ai,, Hawilton, Ohlo.

STEAM REoULATING VaLve,—J, E, Watts, Lawronce, Mass.

VARIADLE EXHAUST YOR ExoNes.~0. Stowart, Esst Cambridge, Mais,
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Buginess and Levsonal,

The Oharge for Insertion under A3 Aead (s 81 a Line,

Agricultural Implements, Farm Machinery-
Seods, Fortilizers, RO ANen&C0. 1508101 Water at,,N. Y,
Engine Governor Dealers,please send deserip-
v elronlars to Stoyver & Matheson, White Rock, Mieh,

“ Workshop Receipts” for Manufacturers,
Mechanfos, und Selontific Amateurs. $2, mail frov, Sond
stamp for Hinstrated Cotaloguo, K. & ¥, N, Spon, 448
Broome Street, Now York,

For Sale—Baldwin's Hand Plsnor, ;})‘lnmm
22 Inches. Address Wm, E, Lewls, Clevoland, Ohlo,

Boiler Rolls and Shears Wuntod, — Car
Wheel Borer and 80 luch Slotter for Balo. A, G, Hrooks
402 Vine St, Pulindelphis, Pa, Choapest Injoators and
Damper Regulators,

New 24 in. Turbine for Snle. N. Stowaoll,
Loominater, Ms,

For Snlo—Excollont Upright Driller, cost
WS, Price 830, Foreaith & Co, wnehentar, N, .,

Complete set Pat, Office Rer]mrtu, Gazoette ete,
Cheapifrold or exobanged soon, Paullox 165, P.O.,N.Y.

Ss)eeimon copies of the Manufacturer and
Ballder furnishod freo on application, Al Interosted In
Solenoe and Meohnntes addreas Austin Black, Pablisher
81 Park Row, N, ¥, P, O, Box 4570, >

The New Half Dollar and other Steam En-
gloen, E. P, Ryder, 33 Clormont Ay., Brooklyn, N. Y.

Wanted—Situation by a first class Miller,
Address Box 5, Urbana, 111,

Electro-plater’s Outfit for Sale, complete,
Address C. A, Keytor, Wheeling, W, Va,

For Solid Wrought-iron Beams, ete., seo ad-
vertisement, Addreas Unlon Iron Mills, Pittsburgh, Fa,,
for ithograph, etc,

Walrus Leather Wheels for polishing Iron,
Stoel, and sl fine Metals. Groono, Tweed & Co., 18
Park Place, Now York.

For First Class Stenm Boilers, address Lam-
bertville fron Works, Lambertvillo, N, J.

Sold Low—A Book and Documents, show-
fng how to Introduce Iuventions, Plans and maoth.
ods for solling Patents are successtally elaboratod
into n ractlonl Systom, The Sclentifie American, Dec.
18th, I8, satd : * We bollove 1t wil) be an scquisition of
much yalus to Inventors,"” Send for ohrcular, S. 8.
Manu & Co., 281 Howard 8t,, Baltimore, Md.

Rue's “ Little Giant” Injectors, Cheapest
and Best Boller Faoder In the market, W, L. Chase &
Co., 98,95, 97 Liborty Street. New York.

Boiler Seales removed or prevented. “No cure
no pay.* Send for cireunlars to Satton Co., 95 Liberty St.

Blake's Bely Studs are the most reliable
fastenlog for Rahberor Leatber Belts. Greene, Tweed
& Co.,18 Park Place, New York.

‘Wanted—A Corliss Engine (second hand),
40 to 50 Horse Power. Address D, D. Telford, 517 West
234 St., New York.

Many New Eogland Manufactories have Gas
Works, which light'tnem at one fourth the cost of conl
gas. For particulars, address Providence Steam and
Gas Pipe Company, Providence, . I.

Hotchkiss Air Spring Forge Hammer, best
In the market, Pricos low.D, Frixble & Co..Now Haven,Ct

Steam Whistles, Valves, and Cocks. Send
for Price List, Bailoy, Farroll & Co., Pittsburgh, P'a,

For Nolld Emery Wheels and Machinery,
gend to the Unlon Stoune Co., Boston, Mass., for clroular.

Responsible parties, who wish light ma-
ohinery maoufactured, cast or malleable iron preferred,
pleaso address E. Mann & Son, Milford, Mase,

The Lmproved American Governor. Send

ornew catalogue, C. A. Condé & Co., Philadelphia, Pa,

Scale in Steam Boilers.—I will remove and
prevent Bcale In sny Steam Boller, snd make no charge
nosil the work Is found satistactory. Geo, W, Lord,
Pulladelplin, Po,

Salamander Felting—Leading manufactn-
rers pronounce Halamander Felting the only indestruc.
tible and best non-conducting covering for all heated
durfaces. A. G, Mills, Manager, 28 Doy 5t., Now York.

Matson's Combination Governor is sent on
trial to any one addrossiog Matson Wros., Moltne, 111,

Direct Steel Castings—Solid and Homoge-
noons. Tausile strong 70 thousand 1os, to the square
focl. Auinvelusble substitute for ive forgl

Srientific

2erican,

Hydraulic Presson and Jacky, now and o
eond hand. Lathes and Maghinery tor Polishing and Buf-
fing Mewals, E. Lyon 70 Grand Btreot, New York,

Denne's Patent Stoam Pump-—for all pur-
ponos—-Strictly frat olans and rellable, Sond for clreular.
W. L, Chawe & Co., % & 07 Liborty 8t,, New York.

Forges—(Fan Bluat), Portablo and Station.
Ary, Keystone Portable Forge Co., Phlladelphia, Pa,

The “Scientific Amorican” Office, New York,
I ftted with the Miniature Klectric Telograph, By
touching lttlo buttons on tho dosks of the managers,
Mgnnla are sent 10 persons in the various departments
of tho establlshmant, Cheap and offective. Splendid
for ahops, ofoes, dwsllings, Works for any dlstance.
Prico 85, F. U, Boaoh & Co,, 263 Brondway, Now York,
Makers, Send for froe lllustrated Catalogue.

Brown's Conlynrd Quarry & Contractor's A
paratus for holating and eol;rvyeylnn materinls by lrg:
eable, W. D, Androws & Bro,, 414 Water St., New York,

For Burface Planers, small size, and for
Box Corner Grooying Machines, send to A. Dayis, Low-
ell, Mass,

Lathes, Planers, Drills, Milling and Index
Machines, Goo, 8. Lincoln & Co,, Harttord, Conn,

For best Presses, Dies and Fruit Can Tools,
Blise & Willlams, cor.of Plymouth & Jay,Brooklyn,N.Y.

Eames Patont Molding Machines for Motal
Cantiogs, Saves fully one third in cost of labor of mold
ng, and secures better work than the ordinary method,
For Clroulars, address P, & F.Corbin, New Britain,Conn

Small Portable Engines, 2 to 12 H,P. Send
or Pricos & Catalogue. Tully & Wilde, 20 Platt 8t,,N.Y,

The Improved Hoadley Cut-off Engine—The
Cheapost, Best, and Most Economionl steam-power {n
he United States. Send for circular. W. L, Chase &
Co., 05 & 97 Liberty St., New York.

Peck’s Patent Drop Press. For circulars,
sddress Milo, Peck & Co., New Hayon, Conn,

Smeall Tools and Gear Wheals for Models,
List free. Goodnow & Wightman, 28 Cornhill, Boaton, Ms,
Portable Engines, now and rebuilt 2d hand,
aspecialty. Engines, Bollors, Pumps, and Machinist's
Tools, 1. H. Shearman, 45 Cortlundt St., New York.
Spinning Rings of a Superior Quality—
wnlumvﬂlegsplnnlng Ring Co., pwummvmo. MXn.
Send for samplo and price 1iat,

Johrson’s Universal Lathe Chuck, Address
vambertville Iron Works, Lamuertyille, N. J.

Beat Philadelphia Oak Belting and Monitor

Stitched, @. W, Arny, Manufacturer, 801 & 803 Che
St,, Philadelphia, P-."ﬂend 10r new clroular. =

—————

by the boot,becomen Irritated, and, for s protection,
Lho Bursa thnt s thore naturally sltusted beoomes en
Iarged, or an adyentitious one forms, ¥From time to
e tho bursa and the projecting angle begomo Irrls
tatod and inflamed, and the mworvld action there set up
muy roun to suppuration of a very troubleaome kind, s
thin, unnenlthy pus bolng formed, which (s discharged
throughnn oponing that speodily begomes fstulous,
and may degenorate fnto s most troublesome Indolent
noro,  Treatment; In the trosntment of this aflection,
thoOirat thing ta be done s to olinnge the direction of
tho Loe by woaring proparly shaped boots, made with
tho lnner alde of the solo stralght from the toe to the
hool, If acoldental Inflammation be exelted in the
part, it must be allayed by the applieation of looches,
warm foot baths, sud poulticing ; the cutaneoun frrita-
tlon that (s left may best be removed by palntiog the
surinee with o atrong solution of nitrate of silver.
The faulty direotion of the too miay bost be remedied by
uslog sn fogenlous contrivance, the action of which
conslats to drawing the (nverted end of the toe Inwards
by the constant notion of & slonder steel spring.'’—
Brichsen, Bhould these moans fall, consult s surgeon.

What will remove flesh worma 7 A, The flesh worm
(acarus folliculorum) In supposed to be caused by & de-
flolenoy of expuleory power in the follicles sud ducts
of the seblparious glands, by condensation of the wse-
wretton, whioh renders tho expulsory power nugstory.
For treatmont, neo p, 251, vol. 41,

() G, B, W, asks: Are there minute in-
gectain the humsn blood? A, When the blood 1s fn s
normal condition, thers aro no parasites presont; but
thay are found in some onses If (the diseascd,

(7) 8, M. naku: What is n good method of
whituning ferns? A. By exposing them for s sbort
Lime to tho action of aulphurous acld gas, obtained by
burning o Httle sulphur,

In thoro anything that will remove moles from the
akin? A, “Theynaro easlly remoyed by the knife, care
belog taken to direct the Inciatons fn the 1ine of the or-
dinnry foldnof the akin, Botter perhaps i potassa fuac
apolot of which Ia Introduced In the centor of the
mopue g itdiftuses 1taelf thirough tho areolar mass, the
disorganized tasuo driox up In a seab, aod falls off In
ton or fourteen daya, leavipg very little teaco of its
existence. This method of treatment s spplicable to
nael (or moles) of amall aize only. When of conslder-
ablo extent, they are beyond the control elthier of knife
or enustio,'"— Wilson,

(8) B, E. D. asks: What ingredients are
used to set the colors in musling, oalicoes, eto., makiog
them proof against water? I wish to make colors on
papers, sach s marbled papers, waterproof. A, lnsol-
uble colors are obtained by taking advantage of known

elpe for black Ink on p, 204, vol. 25, and for copylng (nk
on p.5, vol. 285.~G, 5, will ind directions for making
wax Into sheets for lower making on p. 50, vol. 20.—W,
', oan brown gun barréle by the method described on
P 200, vol, 20,—T, W. W, will find detalls of n process
for steelifying or case-hardening iron on p. 251, vol, 27,

(1) H. L. B, asks: Does the locust, that
COmEs every seventeon years In Penosylvauis, come in
the same yearall over the world? A, No,

(2) C. D, W, asks: How can I make chlor-
ide of copper? A, Ohloride of copper (Cu Cl) may be
obtslned by the spontaneous combustion of copper In
chlorive gan ; but 1t {s more advantageously prepared
bydissolving the oxide or carbonate In hydrochloric
scld, when,on evaporstion, It crystalizes In green nee-
dles. A concentrated solution of chloride of copperis
of agreen color, but it becomes blue on dilution jand
whon the aslt is snhydrous, It s liver-colored,

(8) J. Y. asks: What is meant by a mi-
croscope which magnifies 10,000 times? How large
would s buman halr appear under this power? A, Huo-
tuan halr varies considerably In difflerent persons. An
ordinary specimen magotfied 100 diameters, or 10,000
times 1o surface, would seetm X of an inch in diameter,
1 1fled 10,000 41 t 1t would appear 2 feet In
dal . which no microscope now made could cover,

or iron Castings requiriog great Streogth, For em:uru
and price itst, sddress McHaflee Steel Co., cor. Eveliua
and Levaat Sts., Pullsdeiphla, Pa.

Electric Bells for Dwellings, Hotels, &c,.—
Most relfable and cheapest Hotel A fator. Chesap
telegraph outfits for learners. Ins'ts for Private Lines,
Gaslighting Apparatus.ete. J.H Hessln Sc.Cleveland, O,

Diamond Carbon, of all sizes and shapes,for
drilliog reck, sawing stone, snd turning emery whoels;
slso Glaziers' Dixmonds, J.Dickinson6f Nassau St.N.Y,

Saw Yo the Saw 7—#£1,000 Gold for Suwmill
10 do same work with no more power Expended, L. B,
Cox & Co., 1V] Water B1,, New York.

Steel Lathe Dogs, 14 sizes, and 7 sizes of
Yool Clamips. The Best and Cheapert, Bend for Clreular
& price Lst to Phils. Hyaraulio Works, Kvelins Bt Pulla,

Astronomical Telescopos, Bp{-(ilmaa. and
Upticsl Inatraments st prices to suliall, L, W, Satton
Masnulsceurer, Warren 8¢, Jersay City, Box 218,

For the best Cotton Cans and Galvanized Fire
Palls address James Hul, Providence, &, 1,

For small size Berew Catting Engine Lathos
and drill Lattes, sodress Star Tool Co., Providenve, K, 1,

Mochanical Expert in Patent Cases, ‘I, D,
Stetson, 23 Murray 58, Now York,

For the Best Portable Eogine in the world,
addeess Baxter Steam Eogine Co,, 15 Park Place, N. ¥,

Price only thres dollars—The Tom Thumb
Electric Telegraph. A compnot working Telegraph sp-
parstus, for sending meossages, IAKIDE maguots, the
oleotric light, gIVIng slarms, And VArious oLber purposed.,
Usa De pot In operstion Ly apy lad. Includes battery,
Koy and wires. Neslly pscked and sent to all parts of
Lo worid on receipt of price. F. U, Beach & Co,, 33
Brosaway, Kew York.

Tingue, Houss & Co., 69 Duane 8t., N. Y,
Manufsoturers of Machion Blanketiog,Felts sud Cloths
Eodless o In plege, tor Printers, Engravars, Pollahers
Pisno Forte Makers, Paper Makers, Ualloo Printers
Fuvobing or Wesher Cloth, Filter and Stralner Cloths
for all kinds of Hgulds, Ssple seul on application,

w » . .
B T Bl oy G R
wast, Andrew's Pateul ihside page.
Tewples & Olleans. Draper, Hopodale, Mass,
Buy Boult's Paneling, Moulding, and Dove-
talling

Magnios. Bead for clroular snd sample of Work,
B, O, Mach'y Go.. Baitle Ureok, Mick.. Box &6,

2, How large wonld a man sppear through s spygiass
whose power 1435 times, at a distance of 15 miles? A,
As largoss he wonld sppearat s distance of 4 mile,

(4) J. H.asks: How can I keep protosul-
pbate of fron from oxidizing? 1 Keep It corked, but
this Ia no use. A. Place the protosulphate In wlarge
glass bottle, At & cork very tghtly and seal up with par-
affin or scaling wax. Ino thismanner, large quantities
are kept in a perfect condition,

Doesthe light injure canned froit? A, Insome fo,
stances {t msy be lojurious. Upon some canned frulls,
light does undoubledly produce slight chemical
changes.

1, Would tallow st Bcents per b, be acheaparticlo to
make soap with, or would “cracklings ™ at d cente peor
Ib, bechesper? A. Weo should think that fallow as 8
cents wonld be preferable. 2. Please give me s reclpe
for making bard sosp withitallow, A. Take freshly
slscked Hoae, #al xods, and tallow, of each 2ibe,;dia-
solve the soda 1o | gallon belllog soft water; now mix
1o the Hme, stirring oconstonally for s few hours ;alter
which let 1t settle, pouring off the clear quor and boll.
1og the tallow thareln until it Is all dissolved, Cool It
I & fat box or pan, and cutfotlo bars or eakes, It
et bo soeuted with sassafras oll by stirriog theoll In
when the soap is ooollng. When suy form of sods Is
used 1o making sonp, 14 I8 Becossary 10 use lime to give
It canstiolty, which gives It much grester power upon
the groase, by rewoving tha oarbonie acid ; hence the
‘Denefit of putting lme in the boltam of a lesach when
WAKIGE »osp Trom commou srhes,

(85) A. W, R, asks: How can I ﬁol rid of
dendruff (o balr? A, The most results follow the use
of warm batbs, taken datly aad prolonged for an hour
or more, saud the subrequent tounciion with s svothing
and sheathlng pomade, sueh a8 that of the bensonted
olptment of oxide of aine,

I theres cure for buntons? A.When the bursa which
s toward the plantar surfaae of the mutatarssl bane
of the great Loe becomos enlarged, Or Whenh s new se
routsac 1s formed upon the laner and posicrior aspact
of Luls bone, the discase termed 8 bunlon occars. In
ihis afiectton, the enlargement Of the dursw Ls usually

dary toan alt fon 16 the shape and position of
e great toe, which, In consequance of the prossure of
PArcow-potnted boots, bas bewn tirown outwards In an
obligue direction (that te, towsrds the little toe), 50 as
(0 leover or under some of the contiguons digiis; 1
this way asharp sugle s formed at the junetion be.

tweeh the first phalanx and the matatarsal bone of the

All Fruitcan Tools, kerracute, Bridgeton, N.J, | yreattoe. Thisangle, betng constantly presed jupon

hemlical changes; thus chromate of lead (chrome yel-

1ow) s precipitated by dipping the stufl into solutions,
firat of soetate of lead, and then Into bichromate of
potassa, Mordants are bodies which, by thelr attrac-
tion for organic matter, adhere to the fiber of the atufl,
and also to the coloring matter. They are applied
firat, but in domeatic dyelng they are often mixed with
thodyestuff, By the use of a mordant, & dye which
would otherwite wash out {s rendered permanent,
Some mordantamodify the color ; thus alum brightens
madder, givioga light red, while fron darkens it giving
& purple, The privcipal mordants are alum, cuble
alum, acetate of alumios, protochloride of tin, biehlo-
ride of tin, sulphate of iron, tanniu, and stanuate of
soda.

(9) C. A. B. & Co.agk: How can we make
explosive picrate galts, particularly those of lead? A
Wecan ind no mention of any of thesesalls (except
that of potasss) belng used as explosives.

(10) D. F. J. asks: 1. How can I make ps-
per adbere to whitewashed walls? A. Theususal snd
perhaps the best method {a that of removing as mach
of the whitewash as possible by scraping, and wmolsten
tog the wall with water before applying the paper (pre.
viously coated with the paste). 2. What is the best
method of removisg old wall paperto prepare fornew ?
A. Molaten the paper with water for a short time,when
it can be removed without difficulty.

(11) W. R, asks: What is the weight in
ounces of the largest diamond? A. Too largest Koown
diamond formerly belonged to the Great Mogul, sad
whon found welghed 3763°3 gralns, or nearly six ounces;
1t had the form of balf a hen's ¢gg.

(12) W, L. P.asks: What are the constitu-
ents Of patural phosphate of ime? A, The compost
tion varies much. That obtatned from Soarum, Nor-
way, contalned phosphoric acld (US4, sesquioxide of
fron 1"19, calelo oxide 8348, and chlortne 2°85, per cent,
That frow the Ural Mountalus contalned phosphoric
wold 4199, calele oxide 55390, chlorine 0701, sand Suorine
420 per cent. The phosphstic limestone foundin this
country would contaln nearly the samo as the above:
cerwalnly 1t would not vary much in the amount of
puosphoric acld, It tsfound In Malne, New Hampshire,
Now York, New Jersey, Feuns)lvania, Maryland, and
Delaware, A shaft has been sunk npear Hurdtown,
N J.,and the phosphate of lime (apatite) mined.

(18) G. F. F.naks: With what preparation
ean 1 golor white fvory chessmon red? A, They may
be stalped with the ordinary dyelngmaterisls, The
Ivory sliould first be steaped tua solution of bichloride
of tnass mordant, and then (o & Lot vath of Braail
wood or cochinesl.

What will remove ofl from paper? A, Scrape finely
some plpe clay (the quantity will be saatly determined
on making the oxperiment) ; on this [lay the sheet or
leaf, and cover the spot, o like marner, with the clay
Covertho whole with s ahicet of paper, and apply for o
fow seconds & heated lron box, or any rubstitate adopt.
od by lsundresses, On using India rubber to remove
the dust taken up by the groase, the paper will be found
restored 1o 1ta original whitvuvss snd opacity. This
simple method has proved mueh more effectual than
the use of turpenting,

(14) O, H. C, asks; 1. Hax thore ever boen
menufactured s glass that will stand & red hest and net
welt P A No,. & Isthere any substance that ean be
put tnto glass to reander 10 fexiole ¥ A, Nothing, to
our present knowlodge, socowplishes this, although
Wi (wupposcd) lost art hus beon much sought after,

(‘:6‘ H. J. asks; 1. Will three boilers, each
24 lnches long by 7 (nches dlameter, supply enough
MeAm L0 run & A6 aogine, oarryiag @ lbs, pressure and
maklog 20 revolutions por winute ? A, They would
e rather too small, 2. How beavy sud how large
should the fiywhee! of an eugine of the above size be?
A. Dismeter 15 tnohes, welght from 1 (0 50 1bs. 5. What
prosaure would bollers of the above slae stand? Toey
ars made of 1-16 steel. A, About % Ibs. per square
taeh,

(16) A. F.asks: Can any musicisn inform
Wme HOW & cornat oan be blows completely out of tone ?

A, 18 can be dous by hard blowlng.
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&17) R.R.8, says: 1. I uee atin cup to
makemy tenin. Iputcold water Into the cup with the
tea andnet it on to the sfove to stesp. The tup Keaps
#000th and bright, but has the tos staln npon iis sur

face, I ujethiscop very often to holl water in, and it
keops amooth and frae from seale, If Iose anothercup
to boll water in, 1t will become coverad with scaleln
threo or four Leatings, visible to the xighteand percep

tIble Lo the sonke of feeling. What Is the cause of thin
phenomenon? A, The water undoubtedly contains a
Iarge nmount of 1me, megnesis, sods, ate,, In solation,
Upon bolling,these would be precipitated and form the
scales you spesk of, Dut the presence of ton hias &
diffarent effeat. Tes coutains tannin and other sub

atances which exert, doubtless, an fuflusnce upon the
solubllity of the alkalles, In most cases they aro Yery
soluble, but,if an excess of the buges ba present, rapld

ly attract oxygeon and become brown by the destruction
ofthe gallo-tannie scld. 2, Weuld not s decoction of
tea prevent the formation of scale fn stesm bollers, if
it was applied while they werenew, and also on the sur-
face of tea kettlen? A, Therelsa proparstion In mare
ket,tannate of sods, used for this purposs, which prob-
ablyactsin s similar manner. The decoction of tes
would betoo expenaive.

(18) J. A. M. asks: What iz the quickest
method of finding the distance between two clrcles,
a4 A E, withoutthe ald of the radius or diameter of
efther circle, by the application of the square, on the
outslde line A C,or the Insideline ED? A, Suppore
that A B C D E representa materis]l to be cut, and

youwish to find & radisl Jine at the polat, A. Draw
any chord, A F,and from the point, F, snother equal
chord, F G. Also eoonect the points A and G by a
stralght line. Place a square on the chord, A F,and
draw a perpendicular iine, H I, at the middle palnt of
thischord. Then place the square upon the line, A G

and draw o perpendicular, ¥ K, through the point, F

continulng it toL. MakeIE equsito I L,and draw the
Iine A E, which will be the direction in which to maxe
thecut. The same construction can be used for finding
the direction of the cut at the other end.

(19) Z. S. says: I should like to try Siemens’
process of stivering glass, described in Science Record
for 1874, pp. 64,93. How Isacetic aldehyde made,and
how 18 dry ammoniacal gas made and passed through
1t? A. Aldehyde may be obtained by the gradual oxi-
dation of alconol in various ways. It is formsd when
the vaporof alcohol mixed with air is transmitted
through o porcelain tube heated to low redness,or
when alcohol Is acted upon by dilute nitric or chromic
acid: owing to the effects of nitrfc acld upon the ele
ments of alcohol, it is produced dariag the preparstion
of the fulminares of siiver and mercury, snd It 15 al-
Ways present in nitrous ether; It may also be procared
from the dry distfiistton of laciic acid, or Isctate of
copper. Aldebyde s, however, usually procured by
Liebig's method of distilling, In & capacions retort, a
misture of § parts of sulphurie acid, 4 parts of alcobol
(specidc gravity 0850, 4 of water, and € of finely pow-
dered black oxide of mangasuese. The prodoct, deing
very volatile, must be condensed (o vessels conled with
fce,and the process must De stopped wlen the distil-
1ate becomes acld. Since, however, it Is 1o & very di-
late and impure condition, It is to be rectified from an
equal welght of chlortde of calelum, In order to free It
tfrom alcobol and water. This operation Is repeated
twice, O even three times. Take equal parts of quick-
ltme snd chiloride of ammonigm (sal ammonisc) sepa-
rately powdered, and fottmately mix; transfer to A re-
tort and gently heat. Abuudance of pure ammonla, ss
a transparent, colorless gas, willbe gives off. It should
be passed through & tude containing recently prepared
qaickime. The gss isallowed to pass through the It
quid (o the usual way, which must be Kept cool with
fce. Pristmatic needles of snowy whiteness sro thus
formed, which i the componnd of ammonia and alde-
hyde required.

(20) D. W. B. asks: 1. How can I make al-
cobel without dlstillation? A. We cannot tell you,

There 1 & qaality of fron or fron sall ot attracted
by the magnet; It 1s called allotropie, and ix soluble In
water. Howlalt made? A, There ls no known oxide
or form of 1ron 1hat has the properties you state,

How can olele acld be made? A. The lrolation of
this acid In & state of pority s s matier of some M-
culty. Ln orderto obtala the pure scid, Varrestrapp
recommends that almond ofl be saponifiod with potares
or with sods, aud that theroap de decomposed with
hydrochlorie sold, The mixed fatty acids arethen to
ba digested with hal? their welght of Snely powdered
oxido of lead, On digestivg the mixed saits of leaa
with twice thelr volume of ether for 34 hours,the oloste
of lead 13 dimolved and szparated from the othersalls,
Tho ethertal solotion (s to e mixed with dilute hydro-
chlorfc acld, which decomposes the oleate The oily
scid 1o dissolved by the sther and rises to the surface
The ether ts to be expalled by heat.

How can oll of brick bemade? A, O1l of brlek ix
made by saturatiog fragments of briek with oll, and
diatiliiog at & rod heat,

Can pyro-acetie spirit be made without distillstics >
A. Xo.

Whare oan red resin he obtaloed? A. Askany drug
gint or dealer (o varniahes forit, As 1o the dificulty
af dissolving robber in eiber, see p. 351, vol, 01,

1) L. K. L says, in reply to F, H. B.'s
question as to which veisel has msde the fastest ttme
sorons the comsti s The Inman steamer Clty of Brussels
left Sandy Hook at 5,15 ou the morning of Decembor |,
1509, and dropped sachar th Quesnstawn arbor afine &
o of 1 days, 3 hours, 2 minutes. Shebessivoe (June
1T croaved (n T days, W hours, S minutes, The Adria:
te's best thme, May, L5T1, was between Queetstown aud
Sandy Hook T daye, 1A hours, and 55 minutes.

23) N. A, K, says, In renly to J, Q)
ugo .?-. of wil for o"buu |?lfll he &‘m
larger sall oo Wis bost thau you recommend. 1have s
bost 12 feet lonw, X feol wide,and i foat dosp. She
18 potnted st the bows, and wade of plus boknds, X tnch
thick, beot dry, without sawing. Her keel 1 8 lnches
wide, binged so (AL 1L will Tuy Hat to Yhe boal when re-
leated frow au Upright poattion, Her sell i A feet on
the mast, 9 feol (10w the eud of the DOOW 19 the el

boom 18 11 feet and gufl Tfeet. The bost will earry

persons, andis perfectly sale.
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COMMUNICATIONS RECEIVED.
The Editor of the BCIENTIFIC AMERICAN
acknowledges, with much pleasure, the re.
celpt of origioal papers and contributions
apoa the following subjects :
On a Letter from Faradsy.
On Aleohol. By J. D. P,
On a Miniature Locomotive, By F. 8.
On some Special Tools. By W. P, P.
On Dismonds. By G. H. W.
On the Potato Bug. ByJ. J. 8
On Demoniacal Possession. By W. S, H.
Also enquiriea and answers from the follow-

ing:
B=D. E. Jd\ 1~ ~W, J. MeG~F. 5. R—A K.
=W. 8. H<F. 8 W,

HINTS TO CORRESPONDENTS.

Correspandents whose inquiries fall to ap-
pear should repoat them. 1f oot then pub.
lished, they may conclude that, for good rea.
pons, the Editor declines them. The address
of the writer should always be given.

Enquiries relatiog to patents, or to the pa
tentability of inventions, assignments, etc.
will not be published here. All sach ques-
tions, when initials only are given, are thrown
into the waste basket, as it wounld fill half of
our paper to print them all; but we generally
take ploasure in snsweriog briefly by mail
if the writer's address is given.

Hundreds of enquiries auslogous to the
following are sent: “Who sells & composi-
tion for removing ink stains from the hands
and clothes? Who sells artificial butter?
Who sells Martini-Henry nfles " All such
personal enquiries are printed, ss will be ob-
parved, in the column of * Business and Per-
wonal,"which is specially set apart for that pur-
pose, subject to the charge mentioned at the
head of that column. Almost any desired
information can in this way be expeditiously
obtained.

By H W.C

[OFFICLAL.|

Index of Inventions

¥YOR WHICH

Letters Patent of the United States
WEHE GRANTED IN THE WEEE ENDING

October 20, 1874,

AND EACH BEARING TEAT DATRE.
[Those marked (r) are reissued patents. )

Acld, ete., recovering, J.E, Stebel............... 150181
Alnrm register, ire, J. O. Alley...
Bale tie, M. T. Brown ...ccevuene
Bag boldsr, Doctor & Spmler.
Beelive, C. Foulk .

Belt, walst, M. H. “--
Bench, wash F. WaY.....ccovviesnaccsacsnces

Boller anti-ncrustator, l'lo-nec:e eal
Boot-hesting sttachment, C. Angresios.
Boot nsll, H. T. Marshall ....ocovvvnnnan
Boot tack driver, Thompson & Bergh,
Boots, maxing, Chlids & Weodley.
Bottle, salt, A, B. Seatles ......... >
Bottle stopper lock, H. Osterhout.

Brus, scrubbing, E. D, Miller,,

Brush hazdle, H B, Hood ...
« 156,086
Cazscaming machine, L.
Carsxie 2ox, J. C. TUEK ...eveerrennn.
Car axie, Iabricatiog, F. Stucker, Jr..
Caroasket, railwny, A. K. Fulicn.......
Csrcouplinz, £. H. Jenney............
Car, elevated ratiwsy, J. M, Hannshs
Car waeel, Fowler & Garrett ...

Cardizg machine, fecding, B. 5. Roy.

Carrisge wheel, W, I, Keep........ 166,167
Carriege sprivg, . M. Bidwell.., PR LEN G
Carrisge top rest, A. 8 Booth, « 154,126
Cerntricge loader, W, W. Winchester . 159

Charr, folding rockisg, E, F. Rassell
Chalr, rockiag, C. Braos.............
Chalr, rocking, H. 5. Carter ..,
Coalr, rocking, C. L. Cisdesyne.
Chemical facing pound, J.E, A
Clgar box, sampie, J. E, Emertck, .,
Clothes iame, D. Camming,...... « A8
Copper pyrites, concentratiog, F. A, H. Ls Rue.. 156,008
Cors file,m alcate d, M, I, H, Patterson, .,
Cors sheuer, J. Rapp ...

Craor, J. L. Lowts..........
Canlvator, W. L. Hopper.........
Cuitivator, cotton, . M. Johoson

158,18
ll«ulcml-cwhlnnlu« T. L. Reed.. 156,176
E.eculeo light, M. Day, Jr.,....... . 16015

Kleotro-gslvanic tand, J, Brya.
Elevasor, l.lalnnr

Klavasor, stump, W. i, Falto
Elevator, water,J W, Westhrook:
Eubsimiog cesdbodion, I'. 1. 'uuuouc

Kogloe, locomotive truck, W. Mason, .., RO

156 031
Kogine, rosary steam, ¥, Engaay,, . 18800
Eagiue, rotary stesm, W, Hagy | conne 156 D82
Eogne, vertical stesm, T, J, Yonng 156,07

Kugiues, valve for steam, E, u.w..m“"__ T ™
¥an aud alarm, oy, B, ¥, Laogewiechs,,, oo 156,108
Fauco, tarw, N. . BOAWOD.covovvuiiiniisnnsyinss,, 150002

Scientific

L 188000
A0 ]
184,118
oo 1IS00

. e

Fire axtiogataher, 11, O, DAyLon oo,
Floealeaning apparatos, il aehnnu
Pork, horse hay, i, K. Ball ...
Furnsce, hot alr, A and 1. Rabel..
Farsace, bot alr, O, L, Willard..
Gasmachine J. M, Dillon ..oooenne
Gar-making spparatus, A, Malam,
Gan, making, G. Oloey ver
Ges valve, J. Au-mo ’
Gestn Ar1), 21, Vulghum.......
Grubblog machine, 0. K, Keyner
Hamo, L J. MIBIOD oioivenninnans
Hamme v, voft matal, J. C. Coburn,....
Harrow, leveler and rodler, 8. Grifiln .,
Mat-fronine machine, titranx of al ...

Hinee, shutter, W N, Sparke. ...,
Hinges, makiog butt, A, Rals (1)
Hogrioging nippeis, K Wiatr, .,
WHog ringing plier, J Barger ..
Torse colinrs, Blooktug, W. Vahey ..., ’
Horseshoe nail-Antehing machine . M. lln tod. .. 1MW
Horseahoe nallOniehing wachive, T, Wood ..., lu."f
Mose valve coupling, J. R, Hgge ooovininis « 136,083
Hose, bydrsulio, Dooge & Street, o 16 01T
Tee creepor, G, F. Lemmon...... S
lee machine, V. V., De Coppet ..o 155 028
Inking paglog machines, J. T, Frey. « M 0
Troving boord, LA MOOTE, .ociviees « S0
Ladder, fire sscape, I*, Casey. L

Lamp, J. Horton (1) ... e
Latchen, gate, Shrpard & A m.ou 156 4
Lathe for turning hube, D, Kavausn » . 196,66

Lead, refintog, W, A BUAW . .ooviiiann
Leak stopper, J. W, Wood .,
Lock, seal, Locke & Mavon ....
Locomotive smoke conveyer,J. 5, Thom
Logrurmer, T, EMery (f)occccieeserrasssinsnes
Loom ahnttle, ', Lear........
Lounge, folding, M 8, Carter.
Mst, flooring, W, M. Marshall
Milking tube, G. I, Pilling..
Milistone dresslog machine, S. Hnyuoldl...
Millstone dremsing machine, W. P, Unlloger,,
Nut look, LS, Firman ...
Nut locks, applytog, D. F.
Organ coupler action, C. W. l‘onler.
Organ, reed, J. P, Richardion..
Overalla, J. Lowenstela ...
Padiock, . Abrend .......
Paper catting machive, L.

oree, Jr..

Paper rulivg machine, J. F. ‘hplcy (). 6,0%
Pavemont, sephalt, B. E, Glaskin.... o 156052
Planing wacoine, wood, J. B. Russell, . coonr. 186,100
Planter and eultivator, corn, E. M. Walker « 156,190

Plantor, seod, C, Frankish ...
Planter ohock attachment, L L. Haworth,,
Plato ek, S, D, and F. H. Jordan.......
Plow, F. DIeKer .oviveeicercrannesnss
Plow, ditehing, Dayies & Skioner
Plow.gang, Brown et al........
Press, cotton, D. Smith................
Printing press, Hibographie,S.D. mlor
Putliog, makog pistied. 8, E. Barney....
Pump, barge, B, C. M. Lovell ......
Pomp, hydraul ¢ pressure,J.Jonson,
Refrigerator, J. I, Canfield.........
Reservor, B, Cohen..........
Roof, metallie, A. NOr'BIop..ceeeeicaass
Rubber-cuttisg wachine, J. A. Jaques.....
Saw gulde, clicular, Husted & McPaerson.
Saw gammer, Jewett & Arostrong.......
Sswmi'),J. B, Wayse ...cecennnne
Sawiogmacuine, C,. H. Horton.......
Sawing machine, orrcular, J. C.Stead, .
Sossors, C, M. Johuson (£) ..veieeecannss
Screw macbine, wetal, B, D, Stone..
Screw tap, J.Co0K .ovviiinriinnaan

Separator, flcur and middio gy, J. Rigby.
Sewing machise, E Moresn ...........
Sewizg machioe braid guide, C. Gullma
Sewing macbine, button hole, K. Vogel..
Sewirg machine case, W, Sallsbury ...
Sewing machine motor, J. W. Huotoon,
Sewing machine table, G, P. Draper....
Shafts, thrust bearing for, C. Godfrey,
Shears. hedgo trimmiog, M. Chriaman,
Ship's berth, ete,,T. P, Ford ......
Sairt bosom sapport, G, E. Hall ..,
Shoe peg, wooden,J. H, Olives (r) ...
Sbovel and tougs, fire, H. Maranville
Stutter fastener, E. ¥, Baldwin ...
Sigo, Ulemissted, J. Harrisen (r)
Skirt, 0. Po WYk cssssssscansossss
Sofs, Schabel & BEWR'E ..oivivinaecnnns
Spikes, making grooved, J, H. Swett, ...,
Stove, E Smith, (f) . 0veerean
Stove,conl o', J. A, Frey..

Stoves, alr flue for,J F. Laog! covernenses 136092
Soger, dralning and fltering, 8. S, mp'oﬂl ..... 150,008
Suspenders, Hall & Lashier.....oovieianrsins o
Swift,J.Onsee. oiiiviniise

Table, E. M Bement.....
Table, troniog, F. Harvey
Tursshing machine reel, G, C, Dodn
Time aetector, wachimen's, A. Meyer,
Tool handle, A, W, Boott... cevvvvniss
Trellis, grape ving, J. MeDonald
Truse, 0. A Washiburn......
Tuibine wheel, J L, Rodgers .......
Valve, pressure redaciog, J. Jonson
Valve, alide, P, F, Landis ............
Vat, fermentiog, J. C. G. Hilptel
Vehicle runniog gear, B, W, Chase,
Veutiatlog Uluminatiog tiles, W, Lynch
Veott ator, J. C. Dates ...,

Vessels, spriog teaveler for, 8, I'uulo
Vir0, E.Behloaker ooouvivenainnronniane
Vise jJaw, auu:lnhlo. nr. Ulenhen-.

e 156009
15007
« 156 000

Wagoo, hay,J. I, Auderson. ..., 156,116
Woegon Jack, A Whitcomb ..., A0
Wagon eprisg.J. M. Vanderzee,,.. « o0
Wagon tougue support, J. O hler 194 .09
Washing mactuine, G, I}, Bercaa, .. 156,121

Washiing mactloe, G, W. Holmes
Wasting machioe, botler, J. Harr o
Wateh key, J. B, Breh......... o LGN
Watoh reguistor, O, Tesko,,
Wisamil, W, i, Wheeler,....
Window bitad, K. I Diekiuson e
Wriaging macuine, ¥, Way. .cooooiieiins Shésevssves 154,100

APPLICATIONS FOR EXTENSION,

Applications havy bees duly filod and are now pending
for the extenston of the following Letters Patent, Hear-
Bgsupon the respactive applications are appoluted for
the days herelnaftor montioned:
FLUT, ~BrmaMnoAT STaarino.—A, J, Bell
LIS <~ NuanLn~0, Cooper. Jauuary 6
BLATR < Prows, W, Jarrell, January 6,
A= Woon s oo Maoian s~ . MoDonsld Jan, o,

January ¢,

American,

NI~ Cunny Coun.~8. J, Wheeler, January &,
HAE < BrwiNe MaoniNe.«F. D, Ballou, January &
NG ~REWING Mactune, - Q. Rlce, January 8,

EXTENSIONS GRANTED.
W0 Runnan Can Sexive. T, ¥, Allyn.
KL ~Crovues Squexzen. ¥, Amold,
WL Uan Waent G, 8. Dosworth,
W Pour. W, I, Johnson.
MO ~Oan BEAT AND Covem~F, Burke,

DEBIGNS PATENTED,
T Monsn Braxenr FANRIO, G, i1, Ayres, Puil, Ps.
TH0 .~ Tyen. T, W.Smith, Londaon, Kngland,

TRADE MARKS REGISTERED.
POM ~BaLTe, ~Malts Manul, Co,, Crah Orehard, Ky,
105 < Prnropns. ~Vishier & Co,, Now York elty,
LA, ~Frovn—~Hutssenbutiel of ol , Drooklyn, X. Y.
L0, ~MEDICAL RINUP.~J  J. Lawrence, Wilson, N. C,
2000, ~Funripirens.~KE, Whitman ¢ al, Daltimore, Md,
2008 —~Corrox Goobe.~Joy & Co,, Pasmslo, N J,
LB ~Kyuny Weres,—Lebigh E.W.Co, Weltsport,Pa,
L0, ~Tras, ~A, Man & Co,,8an Franeisco, Cal,
20 ~snreTIAGs ~NaamEkeng Cotton Co ., Salem Mass,

SUHEDULS OF PATENT FESN,

Ou each Trade Mark....
Jo fling each sppiication for » Patent (17 years). 818

I lssuing esch original Patent.........ceeveerevess 090

Ou appeal to KExami 1n-Chlef... e B0

Jn appeal to Commissioner of Fatents,.

Jo suplieation tor Belssne, . ..cceev.is

m application for Ex of Patant,

Jngrasting the EXtenrion......oieees 830
Jofilog s DISCISImer. ..oovuiinsinnce
Juan application for Design (3% yoars)
Onapplication for Design (7 yesry).,
n applioation for Design (14 yOars)....occie.iesiesr B30

CANADIAN PATENTS.
Liar or PATENTS GRANTED IN CANADA,
OcToBER 22 to 20, 1874,

3,969, —J. L, O, Vidal, Parish of St. Louls of Lotbinldre,
Lotbintdre county, F. Q. Extession of No. 100,
“Chartue avec oreliled baso § argie & meme, ou rap-
portée.” (Improvements in plows,) Oot, 22, 1874,
S50 —Wiilam Mulr, Mon LP.Q. Ext of No.
94, catlod “Muir's Improved Multiple Sewing Ma-
chine."” Oct. 2, 1834,

[NovEMBER 21,

LWL <G, ¥, Gedley, PWIadelptin, U K, Improvimints
on rallrond car and other spfrsl spriogs, “God.
loy's Imerovement on Spirs) Sortogs,”" Oct. 3,100

199 —L. Crotoot, Pavilion, Geaeses eotnty, N, Y U8,
[morovements on comtined bag bolders sed treexs
called “The American Dag Holder.™ Oct. 3, 14,

IpM L. 8. Chichester, Now York elty U 8. Improve -
wents tn holilog, cooking, and preparing ceresis for
usr, callad “Obichester's Prepared Ceresle™ Oet, 39,
1",

81—, J, Wardwell, Rutland, Rutland county, Vi
U. K Improvements In reciproesting crosahend on-
Kinen, ealied “Wardwell's Heclprocating Crosshoad
Engine. ™ Oect. 20, 1804,

19— A. Wilder, Aogusta, Kennebee consty, Me., U7 8,
Iroprovements In ofleloths, ealled “ Wilder's Improved
Ofleloth.” Oct., 1970,

Advertigements.

Bock Puge = « « « « » = 81,00 » line,

Iuslde Pages « « « « « = 75 conts n line,
Engramngs may Aead advertliements at (Ae same rate por
hine by maarurement. as (A4 atler press, Advertissments
U b received at publication ofice as sarly an Friday
MOrNInG (0 IPDLaT e ment ieue,

Cllllluf ASALYTIOAL AID 00!!"‘!. IG-
Mculm.r.-.m .'
posdicce 2o 101tea. J,

CHRISTMAS BELL_m

Ineispenanbie to All whe Wisn to
numiy ..-3’&-%" Co ?Ibtnlé'l:l. \un

l b wwake g g .
Fddrace, v BLLLS 31525 B0, Waltrats uﬂ: L

360 90 & week and expenees u —Tau.. g

Ll‘lso'o‘ . IIO l’ o' m

l“lRB PuOOF ROOFINU—AM
m-otivg nearly nine years o Coment Roction, &
partoer 1a mled wit lcn.eu a0d the Leoes
ur‘ F'm msnuincture the Cement. Adores
b, SEEVESS. No. 8 Beiage st Cleveting Oba;
A(mvﬂ wasno-w-uum Anti-Ineraststt
Boller Flulo  Apply, with reference, to HAR!
Kichwond, Va

& CO., I\ Broad Siree.,
U GOT P o e s
7 Nk ira:
yenrsble

-
s ne ner
:} l‘ul"“%gfl.\w\!. .?A':nu“-.':!.- o !. every cﬂ

$97L—~R. W, Soper, London, Middiesex ¥y, Ont,
Improvement on breech-loading rifies and shot guos.
called “Soper's Improved Breech Loading Rifles and
Shot Guns." Oct 25, 1574,

857%0—J. G. Scott, St. Thomsas, Montmagny county,
Q. lmprovements on car-coupling apparatus.called
“Scott’s Satety Car Coupler.” Oct. 3, 1%L

4903, ~Willlam H. Colitns, Whitdy, Oatario county . F.Q.
Improvements ia stone pipe coaplers, called “Colling’
Stone Pipe Coupler.™ Oct. 26, 1874,

191 ~William B. Trus, Stver Islet, Ont. Improve.
metts In & wachine for washing or separsting the
heavier ores or metals. calied * True’s Improved Van-
uing Macuine.” Oct. 26, 1834,

39i5.~1. W, Neads, Toronto, Ont. [mprovemesnts on
boriug bary, called ~Nead's Improved Boring Bar.™
Oct. ¥, 1¥54,

4,936.—J. Nassian, Strazes, Hongary, Austits. Improve-
ments 1 the manuiscture of rock candy, called
“Xasian's Process of Making Hock Capdy.™ Oct. 2%,
1574

8.977.—J. Nassiap, Strazsa, Hupgary, Austrria. Im-
provements on the process of clarilylpg sugar, called
“Nassian’s Process of Clarifying Sugar.,” Oct. 28,
1554,

498, ~Willlam Tucker, Tiakedale, Worcester county,
Mass., U, 8. lmprovements on apparatus for drop
plog the cuts of angers and auger bits, called “Tuck-
Ker's Apoaratus for Drepplng Culs of Augers and
Auger Bita.™ Oet. 26, 1¥d.

39:8.~L. F. Bally, Maitland, Hants county, Nova Sco-
tia. Improv on p diggers, called “Bal.
ley’s Potato Digger.” Oct. 3%, 1574,

4940.—J. W. Hanmore, Newbuigh, Orguge county, N.Y.,
U.S. Imrovements 1o Jacketlog of steam vollers,
ete., called * Hanmore's Patent Combication Non-
Conauctiog Jacketing.” Oct, 26, 1654,

8881 —J. Plommer, London, Middlesex county, Ont.
improvements on spoke Istbes uainig three centers,
calied * Plummer's Improvement on Spoke Lathes
Using Taree Centers.”™ Oct, 36, 1871,

3952 —G. J. Wardwell, Rutiand, Rutiand county, Vi.,
U. 8. Improvements 1o osclllating steam engines,
called * Wardwell’s Oscillating Steam Kogine.™ Oct.
2, 1574,

2,983, —C.V. Michell, Plckuiu‘l‘o'uhlp. Ontarfo coun
ty, Oat. Improv hinery for the purpose
of unloading roots, ete., lm- the wagon or other car-
risge when hauled thereln, called “Michell’s Self Root

Unloader.” Oect. 26, 155
2940 ~L, A. Desssulies, Montresl . Q. assiguee of H.
H. d"Avrigeon. Awmé dans los app s A

Eéquilibrer les meules de moulin dits “Appareil d"Abri-
geon pour Equiitbrer les Meules de Mouln™ (im-
provements on apparatus for equilibrating mill-
stones. " Oct 28, 1874

.955.—J, (. Beots, St. Toomas, Montmagny county,P.Q
lmproyements In car brake couplers, calied “Scott's
Car Drake Seli-Acting Coupler.” Oct, 38, 1594,

3%, 1) L.Newcomb, Kenton, Harain county, 0., U S,
Improvements 08 augers, shaft coupilng, tude-liatog
setiers, ana derricks for bo! wells, called “ Now-
comb's Well Boring Apparsta Oct, 48, 183,

9.987.J. i, Cowhera aud ¥. Cowherd Brantford,Brant
counly, Ont, Improvement ob saves trough and ma.
chines for makiog the samo, called “Cowherd's Com-
vined Baves Trough Machine." Uol, 24, 1531,

2998, -0, Kiuney, Denbam towbship, Oxford county,
Out, lmprovements on sssh Bolders and fasteners,
called “Kinney's Improved Automatic Sask Holder
and Fastener.* Oct 38,150

3999, K. B, BEveritt, Polladeiphis, U, 5., and W. 5. Hay,
wood, Rochestor, Montoe county, N. ¥,, U. 8. Im-
provemunis on bedsteads, oalled “Everitt's Parlor
Bedstend. ™ Ogt, 25, 1874,

A0 J, Munson, Collipgwood, Stmeoe county, Ont,
Extension of No, 118, called “Munson's Dominion Beo
Hive.” Ocot, W, 1IN0

8501 ~J,. Calland J, T. R . Righ d, Sogsd:
hoe county, Me,, U. 8. lmprovemanis on ceater
boards for vessels, called “Cali's Flanged Center
DBosta ' Oct, W, 1851

AN —Wm, Tucker, Takedsle, Worcester county Mass.,
U. 8, lmprovements ob Saw gummel s, callied “Tuck-
ot’s Improved Saw Gummer..' Oect, 8, 1554,

8,000, W, Tuoker, Tiskednle, Woroester connty,Mans,,
U, 8, lmprovomoents in msohines for twiatiog augers
and augor bite, ealled *Tueker’s Maohine for T'wisting

Augors and Augor Bite,” Oot, 9, 150,

lB?S.—P-utll‘ ~81.60.
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WATCH. 'n a Solld 8tiver Caxe, can be bought for 817,
andan EXCELLENT SMALL 81 GOLD WATCH, for
Ladies, for £0, From these prices they inorease in
valin sccording 1o the fin'sh of the movement and
WEIGHT ASD PATTERN OF CASKS.  Spoclal quall.
tles ace made for Rallroad uss wnd Traveloers,  The
STEM-WINDING ATTAUHMENT I8 now to be bhad
with watohes of sny slge or grade, and In cages of Aoy
walght or patiern, To buy one, try the following plan
ret: WHITE A SHORT LETTER (on a postal card will
abawer) as follows:

Howard & Co., 222 Fifth Avenue, New York:
Send me your new Price List of Waltham Watckes as
adrvertised in the Sclentiic American.
(Sign name and addresss in full.)

By return mail you will receive the Price Liat free and
post pald, 1t 1= a book of 16 pages, and 1o it are des.
eribed ONE HUNDRED AND S XTY-FOUR VARIE-
TIBES of Walth«m Watches, from walch you
10 make & selection. Send us the order apcord
directiors 1o the Price List, and WE WILL 8
WATCH by oxpress, with the bill 10 collect on
On every b1l are \nstruotione to the I'.\ur--Au Agont o
allow the parchsser to OPEN THE PACKAGE AND
EXAMINE the watoh berore psyipg. 1€ (1t 18 not in
Qrory say satirfactory, you neod not take it, but let it
COME BACK ATOUR EXPENSE ; cvenafter you have
taken aod paid for 1t, 11 1L does Dot provg *atinfnctory,
you oan exchenge 11, or we will REFUND THE MONEY
atany time within o year,

Do pot et distapce from New York deter you from
writing, ns the (arther you are THE MORE ADVAN-
TAGE 1T IS FOR YOU to buy of ve.

We have sold some Sixteen Thousand Waltham
Watehes on tnls plan during the last §1x vears, snd ful'y
one bnlf weot WEST OF THE MISSISSIPPL and to
the Pacific Siates and Territorles, Atvall events, if you
feelthe lesst Interest io the matter, write for the Price
List, IT WILL ONLY COST YOU ONE CENT fors
posial eard.

Be vare sod mention that adyertigement was seen in
the Sclentine American.

 Howard & Co.,

22 FIFTH AVENUE, NEW YORK.

5= Beery Watch warranted by speclal certinicate,

“’AN TED—Two Small Locomotive Tank Engines,new
or gecond hand. Address J, M. & Sox, Baltimore, Ma,

0COM’S ANTI-FRICTION METAL IS
practically endo sed by makers of best macbinery.

INON & BRASS FOUNDHY, Drivker St., below 14T
Norih Second Street, Philagelphbia, Pa,

SEVEN (7) IRS

|

For BEST MACHINIST'S T
G OLD

LHustrated Catalogno of over 100 pages sent frae,

SUPER-HEATERS

Bave fuol, and supply DRY ut\;\nm‘ Attuohied to bollors
orsotinseparato furnuce, H. W.BULKLEY, Enginoer
98 Liberty St., Now \'url’(.

For testing Ovens, Holl.
Pyrometel'S. er fiues, Blast furnnoes,

Supor-heated Steam, O1l Stills, &o.
Address HENRY W, BULKLEY,
% Liberty 8t,, Now York.

PORTLAND CEMENT,
From the best London h%anuncznmn. For sale

JAMES B D, 5 CIUr 8¢, N. ¥,
A Practical Treatiseon Cement furniahed for 45 oents.

ROPE.

"THE NILES TOOL WORKS

HEEN AWARDED

PREMICE MEDALY

Cincinnati Industrial Exposition 1874

OOLS over all Competitors.

MFEDALS

Awarded, FIVE (8) CONBECQUTIVE YEARS, for superior axcelloncs of the IRON WORKING MACHINERY
manufactured by

NILES TOOL WORRKS, Hamilton, Ohlo.

ENGI l.ATunahmE&&c. amnﬁﬁrghn.

W HAVEN MANUFACTURING CO.,
ow Haven, Conn,

NOYE'S

Mill FurnishingWorks

Arn tho Inrgest In the United Btates, They make Burr
Millstones, Portable Mills, Smut Machines, Pacicers, M1l
Pleks, Water Wheels, Pulloys and Gesring, specially
wdapted to Nonr mills. Bond for catalogne,

J. T, NOYK & SON Buffale, N, ¥

The Moat Powerful, and the Only Tight
BUY A Shutting, Good Part Gate Turbine ever
made. Prices of small wheals to suit

WAIN’ the Lln\o}n‘ -Scr;\(!ln.dllrgn\l\t:rAIN’

North Chelmstord, Muws.

JARTLETT'S BOULEVARD, STREET,
) and Park Lamps cxcel all, Park sfze, $4;: Street, $5;
Boulevard, $6.50; Reflectors, 81 1o $3 ench. GENE-
RAL DEPOT, 569 Brosdway, cor. Prince St, ,New York.

AT ¢ .
A Mechanwical Sensation
has been created by NEWMAN'S EMERY PLANER,
now being exhivited at the Falrs of the American and
Franklin Institntes. Send tor 1llustrated circulars to the
#0le General Agents,

The Tanite Co.

John W. Mason & Co,, 48 Biondway, New York,

STROUDSBURG, MONROE %‘0.. PA.

0ld 8hiogle, Tin, Felt, and other Roofs can be made wa

H, W. JOHNS' Patent ASBESTOS

ASBESTOS ROOFING, for steep
ABHESTO Cop or flat roofs In al

¥ CAUTION.—The public are hereby cautioned agal

ASBESTOS ROOFING PAINT

ter-tight, and rendered seryviceable for mapy years al o

trifling cost with

ROOFING PAINT and CEMENT,

1 climates.

STOS PAINTS, all colors. for general purposes, in cans, kegs, and barrels,
ASBESTOS BOILER FELTING, Sheathing ana Lining Felts, genersl Roofing Materlale, etc.
These ;\ln.h'rlull are precarcd ready for use, and can be canlly spplled by any one _Send for descriptive Pam-
phlets, Price Lists, lostructions, etc. Liberal Inducements to General Merchants snd Denlers.

nst purchsslng or using any materials for the aboye or

similsr purposes, purportiog to covtain ASEESTOS, unless they bear our nsme and antes Of patents.

S 22z~ EMERSONS PATENT PLANER SAWS ARE SUPERSEDING ALLOTHERS. SEMD /08 ONE T00TH FREE 43778

A =~ EMERSONS PATENT CLIPPER SAWS EXPRESSLY FOR VERY HEAVY FEED AND HARD TIMBER.

Wz~ EMERSONS PATENT FLANCE TOOTHED SAWS. SAME PRICE OF SOLID SAWS. “cg»

S w5~ EMERSONS PATENT UNIVERSAL AND ADJUSTABLE SAW SWAGE SENT PREPAIDON RECEIPT OF PRICE $500. & .
N.B.SEND POSTAL CARD FOR CIRCULARAND PRICE 1157 70 EMERSON,FORD & CO.BEAVER FALLS.PA.

e A mes terecturers LH W, JOHNS, 87 Maiden Lane, N. Y.

— ——m———
. Corpenter, Advertiaing Agent, Address

Machinists’
TOOLS,

OF ALY KINDS.
ADDRREY

* N.V.Steam Engine Uo,

9% Chambers 8t
Hxw Youz

BUuAKDUS PATENT UNIVERSAL EC-
CENTRIC MILLS—For grinding Bones, Ores, Sand
O1a Cruciples, Fire Clay, Guanos, 01} Cake, Feed, Gorn.,
Corn and_Cob, Tobueco, Souff, Sugar, Saits, RoOU,
Spices, Coflee, Cocon-nut, Flax-seed, Asboston, #0,, and
vfhnuew-r onnnot be ground by othier mills, A'so. for
Irs'i‘l(h,l\].ﬂ:;rénlun' Inks, 'Pu;vA lll';acklnl, & JOHN W
ME successor to JAMES BOGARDOS ’
of White and Eim Ste,, New York. e

HARTFORD
STEAM BOILER

Inspection & Insurance
COMPANY.

|| W. B, Frangriy, V. P't. J. M. Arrew, Prede.
J. B, Pixrce, See.

HARTFORD, CONN.

Boston, New York, Chicago,
18&15 Custom House at. %0 Gold St. 146 Lake St

HUSSEY, WELLS & (0.,
OFFICE AND WORKS, PENN AVENUE & 17TH 8T
PITTSBURGH, PA.,

Manufacturers of all deseriptions of

CAST STEFEL,

Includiog the “ Granite" brand for Edge Tools.
Particular attention given to the msnufacture of

CAST STEEL TEETH,

of nuy pattern for HORSE RA KER, for which or
ders are sol{cited. Aill Rake Tecth will be manufac-

tured under the SIMONDS snd FERSON Poténts, re-

cently purchased, by which process perfect unitormity

&f' nl:lnpe and superior excellence of temper are s.-
ned.

Address JUHN A. KOEBLIS 'S SUNS, uaouisctar-
ers, Trenton, N. J., or 117 Liberty St., New York.
Wheels and Rope for conveying power long distances.
Send for Circular.

TANNATE OF S0DA,
BOILER SCALE PREVENTIVE—Jos & Roczet &
Co., Madison, Ind. dgenciez: R. H. Lee, Titusvilie. Pas
Owens, Lane & Dyer Mschine Co., St Louis, Mo.; Walt-
msd & Burrell, Little Falls, N.Y,; Warden, Mcle
& Co., Cinclonaty, O.: H, H.Harrison, Sashville, Tenss
Stuxich, Rankin & Co., Evsnsvilie, ind,; B.
Colemag, New Orlsany, La., L. Stanley & Co., 11 St.Pan)

st.Baltmore Md. Babcock & Wilcox, 8 Cortiandtst.N Y

T \ { Machinery,
Crane Bros, Mfg. Co,,
CHICAGO.

AND LEVER
REGULATORS B E s T GAGE CCCES.
MURRILL & KEIZER, 44 Holllday St, Balt.

MAXIM'S
Automatic Pumping Engine

will elevate ten basrels of water per hour, at & cost of
sIX NTS5 for fuel (Ess or Ketosene). Also sultable
JOWET MAXIM & WELCH,

136 Center Street, New York,

tor 1igot
Send for Circular.

THE JOHN HARDICK

NIAGARA STEAM PUMP,

3 10 57 Peari 8t., Brookiyn, N. Y.
Manufactured solely by

Hubbard & Aller.
EXGINES AND BOILERS,
Pulloys,Shafting and Hangers
a Specialty.

EVERY VARIETY

STEAM PUMPS.
SEND FOR LLLUSTRATED GATALOGUE

GOPE & MAXWELL MFC.CO.
HAMILTON,OHIO.

UKr COVERING FOR BOILEKS AND
."l.'i 5 saves Ir.rm per Cent In e uel.
OUR FELT, CEMENT, AND PAINT FOI
BOOFS 1s the best 1o the market,

Ashestos I‘eltin.g Co.

316322 Fraut Sc., N. Y

IHE HEALD & SISCO
Patent Centrifugal Pumps,

VERTICAL & HORI1ZON
Firn eniumas At New Orieans, Clog Xl:ll.nfl!".lnd New
York. “ Medal of Spesial Award,” American
Lastitate, 1973,

Perfeet sattefaction guaranieed. The cheapest, mont
';-r::)m. spular snd successful Fump known, lhl.l‘nlr'.‘l
u;- .’r:. unvn!C«;n'n' tors, Brick Makers, Distillers,
ﬁ,h-'"d'!:lw.'l'._ cogine on frame, complete, at low
o phen a!:l\’:nckmg.llwrxmng.lrnxu!h Lo, INustra
the D‘ul‘up r....lvv.e. M refercuces o partice netually usiug

y ¥ P. W pages of the .(n,;.!,“ poOssible testimony.
_Address HEALD. 51 & CO.. Baldwiosville, r-.e

BABBIT t METALS “the BEST.
CONARD & MURRA Y.,
—_— — b & Chestnut, Puilaoe phis

G‘BB‘A"?‘BST ‘IHVP.RTION of the AGE,
ELECTRIC & VAPOR CHAIR

See spgraving aud deseripiior (6 the *
rican " of March 5. The grestes

e ‘Bclentific Ame
LoOwWn cure for rheu-

matism ahd sclatica, No physician .

oue, Beud for cireular, yelclan sbould be without

LTOWNBEND, BoLe AGENT,

Medics! Jastitate, 164 Cumberiand i, Brookiyn, N, ¥

The * Sclentific Amerfcan’ uses our piates,

OR SALE—2nd hand Portable and Sta-
tionary Engines and Bollers, good as pew,at half o,
riginal Costl. For description, address

PORTLAND CEMENT

A Practical Treatise on Cement furnished FEXE.
8, L. Merchant & Co. 7 Sonth St., Kew York.

_THE CELEBRATED DraxoND SOLID

Exery WHEEL, Pat. Emery Wheel

Machinery and Automatic Knlfe

Grind-rs, for the rapid snd perfect

grinding of Planer, Paper Cutter,

and Leather Splittiog Knlves, man-

ufactured b&‘mc AMERICAN TWIST

—— mILL Co., Woonsocket, R, L.

N. Y. Office, 17 New Church St., W. S. Jamsoz, Agent.
J. R, AX¥xTT, Agent, %0 Wellington Street, Montreal,

-
Working Models
And Experimental Machinery. Mstal. or Wood, made to
order oy J. F. WERNER, 62 Center St,, N.Y.

NGINES AND BOILERS, New and Sec-
ond Hand, Portable and Statfonary. For desorip-
tion, address GOODWIN & WHITE, 011 City, Pa.

"o PRINTEGFITS i
Family Printer/or Cands & Clatking §1 oX Diamond|

Press. for Uards 4 Circulars85010. Pearl Pr ol
TSt 45 515 COLDING&Co 1S Baston

IDDER’S PASTILES—A Sure Relief for

HINGHAM & RICH. O] City, Pa,

Asthma. STOWELL & CO. Charlestown. Mass.

STEAM GOVERNOR

They differ from all others both
desired uniform speed under all

ments, Rolling, Saw and Paper MIills,
where the most positive and uniform
criptive circular of reference., &c.,

S WITHOUT COST,

WHEN THEIR. SUPERIORITY OVER ALL OTHERS AS THE MOST PERFECT, RELIABLE AND ECONOMICAL

STEAM COVERNOR

IS NOT FULLY ESTABLISHED BY ACTUAL TEST.

IN THE WORLD

in principle and operation. and insure
variations of load or boiler pressure.

ely in use by the U.S. Covernment at Treasury Department, State and
Custom Houses, Navy Yards, &c.: also. by leading Manufacturing Establish-

Tanneries, &c., throughout the country,,
speed is required. Address, for des-

HUNTOON COVERNOR Co., Lawrence, Mass.

1 \ \} Al 0 \|
MACHINISTS TOOLS,

EXTRA HEAYY AND IMFEOYED PATTERNS,
LUCIUS W. FOND, MANUFACTURER,

X Waorcestor, Yo us,
WAREROOMS, % LIKERTY ST, N. Y.
§¥™ Lathes, Pianers, Boring Milis, Drills and Gear Cute

ters a Specially.

THE

Pants’ Stretelier

(OVER 20,000 IN USE),

©

A simple device for taking out knee
forms spd wrinkles from pauts, Frices
Plack Walnut and Niekel Plated Fioish

g Siesese eRRRARRERRIINIE
Oak and Japsoned

i Welghts to suit tho boxes '
4 - Bamplis sent Lo ALY town In U.S8. on
—] recelpt of the amount. Agents wanted In

STEAM BOILER AND PIPE

COVERING

Saves ten to twenty per cent. CHALMERS SFENOR
CO,, foot K. 3th 8t N, Y.: 132 N. Ind 5t., St. Loula. Mo,

O, HENRY HALL & CO., 2 Cortlandt St. N.Y.City

THE PULSOMETER.

The simplesl, most durable and eflective
STEAM PUNF DOW ID use, WIII pump gritty
or muddy water withoutl wear or Injury to
it parts. 1l cannot get outl of order,

Branch Depots:

11 Pemberton Square, Boston, Mass,

1827 Market 8t Phliadelphia, Pa.

5 Waells Street, Ohicago, 111

South Westorn Kxposition, Now Orleans,
511 & 518 North Second St., St. Louls, Mo.

' GLASS OIL CUPS

of all Kinds, Drass Fittings for Steam, Water. and Gas

every city in the Unlon
F. DEL VALLE HALSEY,

182 Ohurch 8L, New York.

Iirass Castiog Send for Catalogue, T, HOLLAND &
CO,, R &oiGold 8L, Now York,

e, o
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OF THE

SCIENTIFIC AMERICAN.
FOR 1875.

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD.

THIRTIETH YEBAR.
VOLUME XXXIL—NEW SERIES,

The publtshers of the SCIEXNTIFIC AMERICAN dbeg
10 announce that on the first dsy of January, 183, s
new volume commences, It will continge to be the alx
of the pubdlishers to render the contents of the new
volume more attractive and useful than any Of ita pre

decessors.
To the Mechanic and Manufacturer !

No person engaged 1o any of the mechanical parsuils
should think of dolug without the SCIENTIPIO AMERI-
oax. Every number contains from six to ten engravioge
of new machines and inventions which cannot be fonnd

{n any other publication.
It is the Most Popular Paper in the World !

having the large circalation of nearly 50,000 per week

A year's numbers contain over X pages and several
hundred engravings of new machines, useful and nove
inventions, manufaciuring establishments, t100ls, and
processes,

Tue SCIENTIFIC AMERICAN 1s dovoted to the inter-
ests of Popular Sclence, the Mechanic Arts, Manufsc-
tures, Inventions, Agricalture, Commernco, and the lndur
teial pursnits generally ; and (% 18 valuable aud tostruc.
tive not only tu the Workshop and Manutactory, but sl
n the Household, the LIbrary, and the Headlng Koo®

By the new Jaw, the postage must be pald 1y advance
in New York, by the publishers ; and the subscriberinen
recelves the paper by watl free of charge.

TERMS,

One copy, One yeal(postage included) ... 5.

One copy, six months (postage incinded).. 1.6’

Que copy, three montbs (postage inciaded).... LW

One copy Of SC1enting AMEncan (0r Une year.and

obe COpY Of cagraving, “Men of Frogres™.. 0.

One copy of Sclentific AMErican fOr 00 e yearand

one copy of ** Scfence Record * (or 1iki..ve 3%
Remit by postal order, drafl Or express,
Address all letiers and make sil Foat Ultice ordersaad

drafis payabie o
; MUNN & CO.
37 PABE ROW, NEW YORE.

HE “ Sclentific American " 8 Klnm ‘n::

HAS. ENKU JUHNSON & CO.8 L
Lomé’ud Sts., Puliadelphis. and 5 Gold St., Now yorz,

|
|
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A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY AND MANUFACTURES. |
o e asaies ) NEW YORK,NOVEMBER 28, 1874. Ik Poscage 83,

(NEW SERIES,) With Postage, $3.20

THE SHAPLEY ENGINE,

A new portsble engine,

which is claimed to possess
the advantsges of chespness
and economy, in addition to
those of simplicity and com-
pactness, is the subjact of the
annexed illustrations. The
principal features of the in-
vention, which render it an
improvement of value, lia
mainly in the construction of
the boiler, since the engine
properis, as will be seen from
the large perspeclive view, &
siogle upright cylinder with
the ordinary slide valve me-
chavism. Thereare some mi-
nor Arrangements in coonec-
tion with the eogice, notably
improved stuffiog boxes and
s nearly contrived feed water
heater, which add tothe gene.
ral efficiency; but these, as
well as the build of the ma-
chine as & whole—except, per-
haps, to note that this lnst is
substantial in all respects—
may be passed over, in order
to direct attention at once to
the novelties in construction
of the steam generator.

The idea is to build the
boiler to generato the greatest
amount of steam, and, at the
game time, to have a sufficient
reservoir for the same. From
the sectional view, Fig. 2, it
will be geen that the fire box
is conical in shape. The heat
thus concentrated in the up-
per portion pasees through
the hiorizontal cross tubes, A,
thenoe, following the courss of
the axrows, down the vertical
tubes, B, and finally into the
hollow base, at the r.ar of
which it escapes up the flue,
This arrapgement gives an
upusually lsrge amount of
healing surface in compara-

Chinese or Indian Ink,

Although the Chinese pre,
pere their ink from the kernel
of some amygdslacecus frait,
yet, by the aid of our present
chemical appliances, we are
able to producs & composition
in no way inferior to the best
Chinese ink,by the adoption of
& formulas which is given in
Riffanlt’s treatize on the * Man-
ufacturs of Colora.” The fol-
lowing is the formulsa:

Calcined Ilampblack, 100
paris; boghead shale black, in
impalpable powder, 50 parts;
indigo carmine, in cakes, 10
paris; carmine lake, 5 parts;
gum arabic (first quality) 10
parts; parified oxgall, 20 parts
aleoholic extract of musk, 5
parts.

The gum is dizsolved in 50
to 60 parts of pure water, and
the solution filtered through a
cloth. The indigo carmine,
lske, lampblack, and shale
bla:k are incorporated with
this liquor, and the whole
ground upon a slad, with a
muller, in the same manner aa
ordinary colors; bat in this
case the grinding takes much
lorgar. Whoen the paste is
thoroughly homogeneous, the
oxgall is gradually added, and
then the aleoholic extract of
musk. The more the black is
ground, the finer it is, The
black is then allowed to dry in
the air, until it has scquired
sufficlent consistency to be
molded into cakes, which in
their turn are still further
dried in the air, out of the
reach of dust. When quite
firm, these cakes are com-
pressed In bronge molds, hay.
iog appropriate designs en.
graved upon them. The
molded ink is then wrapped in

L e S S T Tl e M
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tinfoll, with & second envelope
of gllt puper. The ink which
Lias been propared in this man.
ner possesees all the proper-
ties of the real Chinese artlole,

tively small space, the result
of which is an economy in
consumption of fuel. From
actunl tests, we are informed
that the fuel used does not

- ; i
S Its grain Ia smooth; it flows i :
exceed two and one hs 8. : very well, mixes perfectly A
per horse powerperh]onr.nnd THE SHAPLEY PORTABLE ENGINE. with many other colors, and i'
in gome cames less than two . i hat other colo
be firmly fixed to the papert r Ay |
1bs, has sutficed. : i 0OTNEs B0 |

v log It out,
Ia order to provide for cleaning the tubes, a detachable bo spread over it without washlog it o

Jacket is placed between the two sectlons of the boller, at C.
This oun be very essily removed by taking out the bolts, since
it I8 made in two parte. The tubes are then clesned
with & phort flue brush, the jacket replaced, and the joints
filled with wet cley.

8o far as materiel ig concerned, we are informed that none
but the best Is used. The boiler s thoroughly siayed over
the crown sheot of the fire box; and wince. all the heating
surface 1s below the water line, there ls very little chnnce of

Cultivation of Castor Benns in Californin,

The method of gathering and preparivg for market s
as follows: Every day the ripe splkes are gathered by hand,
put in' gacks, and hauled to the *‘ popplng ground,"” which
i & space of about an acre, made smooth sud hard, like an
old fashioned buckwheat threshing ground, Hoere the spikea I
aro spread ; and durlng the day they pop open, from the heat
of the wup, throwing out the beans, Iach morning the

T e et e

Its burnlog out. Bixty pounds of steam is the caloulnted
pressure, but one hundred pounds muy be sefely carried,
singe ull the bollers are tosted to s cold water preswure of
ons hund red and thirty pounds, They are lnepectod and'pm.
vided with csrtificates by the State Inspector of New York,
The spark trouble—s mutter of conslderable moment
where u boller is fired in the neighborhood of lullnmm:lt})la
material or bulldinge—Iin eMoctually done sway with. The
sparks are drawn down through the upright tubes aud
dropped o water on the bare; und, as an additlonal preven.
tive, tho oxbsust steam passes through the heater into the
amoke stack, also giviog ald to the draft. :
Nothing in the shape of gagen, oll cups, fittinge, eto, is
omitted to render the machine complete. All parts are made
“ In duplieste. The various portions of the engive muydbo
onally ndjusted, even when steam s on, thus avoiding de-
Iny. The sizes made are 0, 8 aod 12 horse power,
Patanted Fobruary 10, 1874, For furtber particalars, sd-
drsns Monsrs, Tully & Wilde, Genoral Agents, 20 Platt street,

Now York olty.

ptraw 18 raked off, the beanns shoveled up, cleaned in a fan.
ping mil), aud sacked, ready for market, By the time the
field ls once ploked over, It In ready for unother pleking, like
cotton, and the season, commencing In August, Is not yet
over. 'The yleld {a eatimated at Gfteen hundred pounds per
acre, worth four cents por pound, or a grows yleld of §60 per
nere, The expense of cultivation, oto, In eatimated this
your at one half this amount, but ls greater than it probably
will be another season, owlog to Inexperionce und prepariog
new land, There is probably no crop so ensily ralsed that
will ylsld no Inrge s return,

Tug AMERICAN BLEcTRIOAL BOOIRTY, —An assoclation to
be kvown under the above name was recently organized
at Chieago, I1l,  The onjects are an loterchange of know.
ladge, proleesionsl fmprovement of membary, the adyance
of electrioal and telagraphle sclonce, aod the establisbhment
of a central point of reference, (enoral Apson Stager, of
Chleago, wan slectad president, and Mr. C. H, Haaking, of
Milwaukes, vice president,
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MUNN & CO, Editors and Proprietors.
PUNLISHED WEEELY AT
NO. 87 PARK ROW, NEW YORK.

—
0, D, MUNN.

A.K, BEACH.

TERMS,

One copy, ona year, poatage Included

Ono copy, six months, postage tneladed

Club Rntont

Ten coples, one year, aach §2 70, postage 10OIAOS v venviinriens

Over ton coplea, Aama rate onoh, postage Ieluded. i e e

£ Ny the new 1aw, postage I8 payable 1n sndvanoe by tha pubiliahers,
and the subserioer thon rocatvor tho paner froe of oharge,

VOLUME XXXI, No 20, [NeW SERIRS.) Twenty ninth Year,
NEW YORK, SATURDAY, NOVEMBER 28, 1874.

Contontst
(llustrated artioles are markod with an saterisk.
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EXHAUST STEAM FOR HEATING PURPOSES,

In s previous srticls, reference was made to the gain to be
derived from the nse of & feed water heater, in connection
with s non-condensing engine. It must be evident, how-
ever, from the figures given in that article, that the heater
is far from utiliziog all the heat thst escapes into the ex-
haust. When water is converted into steam, a large amount
of heat is required, which does not raise its temperature,
snd, pot being shown by the thermometer, is commonly
called latent heat. Thus, ifs pound of water at the tem.
prrature of 00° Fab. is heated until it is evaporated under
the pressure of one atmosphere, the temperature of the
steam will be 212°; but the hest which bas bsen imparted
to it is a8 much 28 would bave sufficed to raise the tempera.
turs of more thaa 73 pounds of water from 60° to 212°. On
the other hand. to convert this steam into water, & gimilar
amount of heat must be abstracted, from which it will be
seen that the exhanst steam—which only heats about an
cqual weight of feed water—parts with but a fraction of its
heat. But, as before remarkzd, if the steam can be cooled
sufficiently to convert it into water, or condense it, it gives
up to the cooling medinm all the heat that became latent
when it was chupged from water into pteam. These facts
bave suggested to some the ides of turning the exhaust
stesm into places where it would be cooled and condensed
glvicg up ita hest where it was wanted, as, for instance, ln'
warming & bullding, The ordinary manner of effecting this
I8 10 turn the exbaust stoam into hester pipes that are fitted
8P throughont the building to be warmed, and draw off the
water of condensstion, to be used for tupplying the boiler,
Urder guch circumstances, the exhaust steam eoconnters an
inerensed resistapee, in paseing through the heating coils
sud this bas the effect of Increasing thie back pressure on thf;
piston. In order to fix pome limit to thils Increnss of back
pressure, it is ugusl 1o aitach & londed valve, opening into
the atmosphere, to the Ploe leadirg from the exbsust to the
hestivg colls, 8o that, when the limit of back pressure is
reached, the valve will risg and the exhaust ateam will es-
cape loto the air. Inorderi, diminish, ss mach ay possible,
tha buck pressurs created by the passage of the exbaust
steam through the heating coily, they require to be fitted up
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with the greatest care. Neglect of this precaution hng in-
duced many persons to abandon the use of exhinust steam for
warming purpores. In the construction of the heating coils,
the principal points to bs obgerved are: Firat, to bave sufll-
clent aren of pips to permit the free pusenge of the exhaust
ptoam ; and kecondly, to arrange the pipes in such o manner,
with sultable trape, that the condensed water or air eannot
accumulate in them, but will be continually drawn off. 1If
these provisions are attended to, the heating pipes can be
extended over n considerable distance, with but little Incrense
of the back pressure, Aun exnmple, repregenting the results
of avernge practice, will illugirate the foregoing remnrks
more fully ;

A non-condenping engine of 060 horse power, exhrusting
into the atmospliere, had a back pressure on the piston of 1
pound per gquare inch, The feed water was pumped into
tho boiler at & temperature of 057, and the average pressure
of mtesm in the boller was 76 pounds per square Inch, At
thin pregsure, the boiler evaporated 63 pounds of water per
pound of conl, the price of the cosl belng $6 50 per tun of
2,000 pounds. The consnmption of conl was at the rate of
4,460 pounda per day, costing sbout $14 46. The factory in
which the epgine was located was heated with steam sup-
plied by the gpme boller, requiring a consumption of 1,000
pounds of cosl per dey, costing $3 25, so that the total cost
of fuel was $17.71 per day. These facts having been ascer-
tolned by careful experiment, the heating arrangements were
chnnged, in the manner described below.

A few of the connections sbout the heater pipes were al-
tered, for the purpore of obtaining more direct circulation,
a trap of improved form was attached, o back pressure valye
was put on the exhaust pipe, arranged to open at & pressure
of 8 pounds per equare inch above the atmosphere; and this
pipe was connected with the heating apparatus, and a damper
regulator was put in, It was found that, on account of the
Increased back pressure, the cut-off of the engine had to be
adjusted #o me to admit steam for a greater portion of the
stroke, #o that the engine required about 12 per cent more
steam, If this had been the total result of the change, the
effect would have been to incresse the cosl consumption 12
per cent, in addition to the expenge of the alterations. It
was found, however, that the exhaust steam from the engine
heated the bullding quite as well as, if not beiter than, this
was formerly effected by live steam from the boiler; and the
water of condensation was led into & tank, from which it
was used to feed the boller, being taken by the pump at a
temperature of about 200°. The boiler, being no lopger re-
quired to furnish steam for heating purposes, and being fed
with hot water, gave much better results than before, the
damper being generslly partially clozedi—szo that the con-
sumption of coal was only 4,100 pounds per day, costing
$18.88, the saving In the coal bill per day being $4 88.

Sach extensive slterations are not often required as were
necessary in this case, where all the arrangements seemed
to be made with the intention of wastiog fuel. The gain, of
course, after making the change, was proportionately large,
but the expense incurred was considerable. In many places,
the exbaust steam can be used for healing purposes, with

7| very little outlsy for alterastions. Many heating coils, how-

ever, are put up in such & maoner as to bave very little cir-

? | culstion, and require a high pressure of steam to make them
: | effective. Cases of this kind require extensive alterations

bzfore the exhaust steam can be turned into them. But
there ere numerous owners of small engines and boilers who
have emall shops which they can easily heat in the manner
described. Ouar hints will probsbly be sufficient for such
ordinary cases, but it is impossible to lay down general rules
{for every case,

— e
PRISON REFOEBM.

As evidence of the urgent need of the reform in prison
management suggested in our article on “The Scientific
Treatment of Criminals,” s friend in St. Louis sends us a
printed account of recent doings in the State Penitentiary
of Miesouri, the horrid details of which remind one of cer-
tain parts of Charles Reade’s *“ Never Too Late to Mend.”
For the credit of humanity, we ehould be glad to believe the
elory a gross exsggeration. If the half is true, the officars
of the institution (and its mensgement as well) would be
benefited by a personal experience of the foul food, flog-
gings, blind cells, and other abuses which have driven the
convicts into rebellion, to be administered, not vindictively,
for that would be contrary to the scientific method, but
educatively, so that they might understand what msnuer of
motives they are employing for the discipline of the pris-
oners and the probable moral effect of them.

Kuowing the brutal and brutalizing practices that prevail
even in institutions which have the name of being well con-
ducted, we can understand how keepers such as our corre-
spondent describes may, through ignorance, fear, and pas-
#ion, sided by a thoroughly perverse system of prison em-
ployment, gradually convert s penitentiary into s school of
vice and vengeauce, rather than a place for penitence and
reformation. We appreciate, too, the crying need of & radical
clange in the mansgement of all such institutions: but that
the prigon eystem of the country can be made what it should
bs, by any burat of individusl enthusiasm, we very much
doubt. It msay be trus enough that that there is & “‘noble
band of Howards” ready to undertake the reform “‘at the
call of the American people” : the hitch lies in the indisposi.
tion of the people to make the call. Not until the massen
—upper a8 well 88 lower—have been educated up to the eci
entific level, and have learned to consider soclal problems
as sclentific problems, to be solved on sclentific principles,

will they be able to treat this question dispassionately and
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wigely. When that time comes, there will bs 1litle need of
Howards to atir the senaibilition of prison kespors,

To the question: “ Can you not set some means at work
to rolense these thoussnds of mismansged oriminals from
the perniclous system which thwarts thelr reformation 1
we can only reply that we Linve nlrendy, to the best of our
ability, eet auch & meann at work, and that s the Borespr.
FI0 AMERICAN, It does not wet itrelf up g & mouthplecs of
rocial or moral reform ; yot, by spronding abroad the results
of rclentific rosenrch, by familiariziog the reading public
with the epirit and methods of seclentific thinking, it s dolog
ita ghare toward educating the community up to the level
required for the sclentific connlderation of all quentions of
#ocial policy—the prevention and cure of crime with the
rest, The process is necessnrily slow; but the appreciative
reppongen that have been made to onr bare suggestion of a
scientific treatmont of criminsls—nn ides that could not
Lisve been entertained n fow years aggo—are proofs that pro-
gresn is belng made In the right direction,

A POSSIBLE IMPROVEMENT IN HOUSE HEATING,

At this delightful geason of genial sunshine and crisp cool
air, we have a daily illustration of perfect, because health-
ful and intensely enjoyable, heating, While the lungs are
regaled with an atmosphere which seems to gtimulate every
pleagurable gense and activity of the body, the sunshine
warms without oppressing, and hightens our enjoyment of
the eparkling air by force of contrast. If we could imitate
—much more if we could reproduce—the same conditions
indoors, it is obvious that the perfection of house heaiing
would be attained. Can either be done ?

Firat, let us notice what the conditions are, on & sunshiny
day of fall or early winter, tha’ is, the conditions which
combine to make such weather so refreshing, Pure air I8
practically {ransparent to radiant heat. In gummer time,
the high temperature of the air comes as an indirect effact
of the heat of the sun. The eun rays heat the esrth and
the objects on its surface, and there,by contact or otherwige,
heat the air. In the fall, the period of daily sunshine is
brisfer and the sun rays fall more obliquely. The ground is
heated legs, and the nightly periods of radiation sra propor-
tionally longer. The air in consequence remsins cool
throughount the day. Nevertheless, when the sun rays strike
our bodies and are absorbed, their heating power is almost as
great as in summer, giving us the simulianeous gensation of
vivifying warmth, with delicious coolness in the sir we
brenthe. Pass indoors from such an atmosphere to that of
& furnace-heated house. How great the change! The sair
seems stifling, and though the temperature of the room, as
recorded by the thermometer, is much higher than that out-
doors, the pleasant glow which was felt in the sunshina
soon gives place to an extreme sensitiveness to chill. Sit
near a wall or & window, and sn unplessant coolness creeps
up the back, as though a cold wind were blowing across it,
and we look for a draft, though the air is motionless.

Toe conditions of perfect heating have been reversed.
The sair is at dog dsys heat. The walls and furniture are
cold. The bodily heat is depressed by breathing the bot
air, yet sireams of heat must flow out from us in all direc-
tions to mske up the deficlencies of surrounding objects.
The thermometer msy declare that such a room is warm,
but every nerve declares that it is not comfortable. Sabeti-
tute for the furnsce an open fireplace with a blaziog fire. An
spproach is made toward perfec: heatiog. The radiant heat
pasres like sunshine through the air withouat heating it ; and
if the fire is eo placed that its radiations impioge on s con.
siderable area of the enclosing walls, the walls will be
warmed as they cannot be by hot sir; the furniture will be
wermed in like manner, and the occupants of the room will
enjoy the cheerful influence of live heat while having suf-
ficiently cool air to breathe. The great expense and incon-
venience attending open fires must ever greatly restrict
their general use. Only about one tenth of the heating
power of fuel is developed by its combustion in an ordinary
fireplace, and much of that escapes unused. Besides, to
heat a room of considerable siz2uniformly, it wounld be ne-
cessary to have an open fire at each side, or better, at each
corner; an arrsngement not to be tolerated as a matter of
economy.

To burn fuel economically, it is necessary to burn it cen-
trally and inmses. The coal that would supply s number
of separate fires would furnish an immensely greater smount
of heat if burned in a single furnace, a fact more or less re-
cognized in every contrivance for heating houses by bot air,
hot water, or steam. But in all such arrangements it is
deemed eszential to distribute, not heat directly. but matter
more or less highly heated. In other words, we first heat
our air or water, and truet to the cooling of that to furnish
the heat required, overlooking the well known fact that heat
will travel alone quitess well as in company, and that it can
be much more eas!ly controlled than air or water,

Rudisnt hest, the sort required for perfect heating, obeyas
the same Inwa as light. By proper srrangements of reflec-
tors and lenses, heat radiations can bs massed into beams of
parallel rays and sent where we will, with little or no wast-
ing. Itis not until the radiations are arrested that they be-
come manifeat as heat; & fact put to practical use two thou-
sand years ago, when Archimedes burnt the fleet off Syra-
case with mirrors, A stream of heat vibrations, intenge
enough to fuse gold, would pass through s tube of fce with-
out affacting it, provided the air in the tube be sufficiently
pure and dry. There appears to beno good resson, there:
fore, why we should not warm our houses by the direct dls.
tribution of pure heat, snd 50 gain all the benefits of an open
fire in each room, with none of its disadvantages.

Briefly described, the plan would Involve (1) a central fur.
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naoe, constructed of course with & view to the development
of the greatest amount of heat from a glven amount of fuel.
(2) A pystem of tuben leadivg to the different roome, termi.
nml)y radiators in each room., (8) A wystem of refloctors
1o throw the heat of the farnace into the conducting tubes
in beaws of parallel rays, with other refloctors at the bends
and anglos of the tubes to direct the courss of the radintions
properly. The radiators In the rooms might be placed #o
that every portion of the room would be flooded with heat
aya, yet no part ba heatad beyond what would be enjoyable,
As nothing would enter the rooms from the furnace save
pure heat, the effact would be llke that of & room warmed
by direct sunshine, Thesurplus hest of the furnace might
ba utllizad ia warming, say to 50° or 60" Fab., and an abun-
dantsupply of fresh air led in from out doors; a steady eir-
culation bsing kept up,from the ventilatiog chamber,through
the rooms, by the draft of the farnscs. We should have
then (theoresically) perfect heating combined with perfect
ventilation, and at the same time the most economical com-
bustion of our fael,

Posslbly thore may be mochanical dificulties to prevent
the successful carrylng outof & plan of houss beating of
this sort, Wa do not anticipate any, and the advantsges it
prowises, on the score of health, comfort, and economy, cer-
talnly juatify its trial by any one possessing the requisite
meann, The plan could be easily tested in the laboratory of
any institution baving a few lenses and reflactors,

MECHANICAL AESTHETIC3 ARD PRACTICAL MEN.

‘Wo met our practical man, him of the street car, who
**never lesrned nuthin’ from books”, at the American la-
stitute Falr the other night. He was slowly trudging
through the machinery department, apparently devoting his
attention to the steam engines. We noticed that, as he
serutinized the large driviog engine, his brow clouded: by
the time he had resched the nickel plated Baxter, the cloud
deepened into & frown; and when he arrived opposite the
Myers rotary a fierce scowl overapread his features. Suddenly
turning on his heel he recogaizad ue,and,without further pre-
amble,burst out with: ““ Now, look here, boas,I wanter know
if this is’nt cussed nonsenss,sll this ‘ere frippery,nickel piate
and red paiat.and gildin’, and stuif,about a masheen! What
for, suybow?! Do’nt make the thing run no better, does it?
‘What's the use er shinin’ that Baxter like a lookin' glass? I
do’nt fuss over my engine that way: much as I can do to
keep the green off the brass. Have'nt had no palnt near it
for ten yeara. Do'nt ses that it works any wusa, either,”

We remarked that we supposed the exhibitors desired to
attrapt public attention by uniting artistic beauty with me.
chanlieal excellence, and thatthe ceriainly sugmenting ten.
dency toward mstbetic refinement was— ‘‘ Which? Ob,
%eop them big words for yer paper;[ never was no shakes
on the dictionary. Just yoa tell me what'a got inter people,
that they waste stamps on what al’nt no use? Look at this,
now.” And here he fished from his overcoat pocket s di-
lspidated copy of the SCTENTIFIC AMERICAN of o few wesks
back, containing the engraving of the new mold ramming
machine ou the front psga. “ What's that feller in that pic-
terfor? Or that heap er dizt and the shovel? Could’'nt any
practical man understand that masheen without that chapa
pullin’ the handle? S’pose s mee-chanic wants all that
shadin' and prospactiv’ and figgers? When I see amasheen,
I wanter see drawins’, nice plsos and thiogs drawed out.
Why do'nt yer print them, not picters, only fit ter Lang in
the parlor "’

“ Advantageous advertisement,” we iosinusted. *“No
t'aint, nuther,” he rejoined; ‘ no more than those ere clreu
lars and books with fancy covera that these fellers Is givin’
away so loose for puthin.’ Nor them blue aigns, nor that
shiny eogine. 1 do’'ntdono advertisin’. Do'nt believe in it.
Did'nt I tryis? Did'at I pay s dollar for puitin’ my nsme
fn s plous paper printed out in Milwsukee, or Oregon, or
somewheres? The chap that wheedled me in sald be'd
throw in & ten dollar chromo and a book about saint’s reat
by & man pamed Baxter (that engine fellor’, I o'pose). Did’nt
get vary an answer, Catch me gottin’ fooled by any nocze-
paper agin!”

“No,Ial'nt got nuthin sbowlin’ in this Falr. Anybody
that wants ter mee my work can cometo my shop. There
alut no gold and allver and red paint there, nor patent in.
vonsbuns,nutbor, Feller wanted mo to buy one or them new
fangled omery wheels t'other day, Bat I sald: ‘No, souny,
I used tLis old grindston’ and others like It goln' on
thirty year; and I guess I can make it do alittle looger.
No alz, when I git avy mouey to waste on advertlain’ or fascy
paint or blamed Invensbuos, then I'll sbut up shop, Good
uight, Come see ue, sometime. Alpt got no oards; shoy's
1o the alley, fourth door back oo —— street. There alnt no
#lgn. Jast stand in the entry and yell; and If one of the
boys heurs yer, ho'll let yer in.”

Oar meditations, as we watched our friond elbow his way
out of the erowd, took about the following shaps: Aoythiog
akia to besuty or taste, when brought In connection with
the wechanleal, i, by theself-called practioal individual,re
sentsd as an unwarrantable encroachment.  When the pur.
pose of ornsmentsiion ls (bexides gratifyiog the oye) thus to
deaw sttention to the marits of an objset,both end and means
mest his wholesale condemnation, Strictly sod purely uti.
Liarisn, he falls to see any benefit in a measure which does
ot lostantly bring in pecunlary returne, or 1o peroeive that
increased galos are or can be dus to the keepiog of certaln
faste conetantly before the world, or 1o preseatiog the same
 in some wapnerso usique sa at oce t> attract the popalar
~ gaas, Bince be canuot appreciate maiters so clear Lo every
 rightly thiukisg observer, It is manifeatly lumpossible for
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others more refined to Impress him, He and his kind pes
nothing to praieo in the fact that onr Ameriesn mechanics
snd manufacturers (\hough the country ia destitute of mu.
fouma of Industrial art, thome groat educators of the O1d
World) naverthelous contrive to mingle the benutiful with
the ugeful, with a dellency and trus art feeling elsawhere al-
most unrivaled, The visitor at any of our grest fairs will
find this mathetio nelfoulture making ltzelf everywhere felt,
It appears in the graceful figures and neat proportioning of
the ordinary implaments of labor, in the exquisite finish of
the motal and wood work, fn the thoussnd tasty forms of
the commonest minor applisnces, in the dainty traceries
which embellish the safes, the carrlsges, and the massive
portions of the engines, in a bit of earving bers, a dot of
bright color thera: and thus through sll the different pro-
dx:ellonl, gathered ns ropresontatives of the varied indus-
tries,

We mny here ba pardoned thespparent egotism of s word
a8 to the artintlo merlt of the pages now under the reader’s
eye,nnd this with referencs to the ‘' protty piciera’ objected to
by our practical friend : not merely s to theirintrinsic beauty,
but to suggent the influence which they must exert in ele.
vating the atandard of populor taste, A disgram of mere
lines may be intelligible to the professional engineer; but
the man whe proposes to buy a machine aske and needs s re-
presentation, showiog It as it will appesr when set up in
the shop. True, a rough eketch wou'd convey an ides, but
we prefer to call in the aid of artists (to whom in their spe.
clalty there are no superiors), to employ the highest akill at-
tainable in the engravicg of thelr works, and thus to main-
tain & standnrd of arilstic excellence, of the public appre-
cintion of which we bave abundant evidence.

If alittle nicksl plating or a nest cont of paint will render
a machioe (without detriment) more pleasing to the eye, it is
not false economy to ndd such embsllishment. A bright bit
of glass will take the attention when a rough diamond may
ba a hundred times pmssed unnoticsd; and even 1if orna.
mentation be deemed unnecoesnry for its atiractive power,
let the beautiful, where possible, be cultivated foritaslf alone.
True art is both refining and ennobling; and it may be
found in the harmony of tintas in the decoration of an en-
gine, as well as on the canvas colored by a master hand: in
the moldiog of & tool, as well as in the forms which asaume
all but life under the scalptor's chisel.

SCIENTIFIC AND PRACTICAL INFORMATION,

PAINTING ON ZINC WITHOUT PAINT.

M. Puscher, of Nuremborg, hns Iatsly invented a simple
process for coloring sheet sing, based on the employment of
acetate of lead. On applyicg this substance, mixed with a
miniam preparation, s reddish brown tinge is obtaived. The
copola of the synsgogue at Nuremberg was thus colored as
an experimen’ over a year ago, and, to all appzarance, is yet
unsffected by the weather, By sdding otber bases, lighter
or darker tints of gray and yellow may be obtaived, giving
the zinc wosk the appearance of carved stone. With a solu.
tion of chlorate of copper, the preparsation turns the sheets of
zinc black.

FISH BONES AS FERTILIZERS.

The Moniteur Industriel Belge states that German manu-
facturers aro purchasing the fish bones gathered along the
Norwegisn shores, which resalt from the extensive fish.
curipg stations there located. These bones make a fine fer.
tilizer, and, when pulverized by sultabls machinery at the
points of collection, are rexdily transported. The same jour-
pal suggests the more extonded utilization of the bones from
the establishments in Newfoundland, and estimsates the pro-
duct from American fisheries at twenty million pounds a
year,

THE MOURLY DEATH RATE.

Dr. Lawson, an Eoglish physician, has recently published
some curlous observations regarding the time of the dsy
when the greatest and Jeast namber of deaths occur,  He
finds, from the study of the statist'cst of several hospitals,
asylums, and other lnstitations that deaths from chronio dis-
eases are most numerous betweon the hours of eight and ten
In the morning, sud fewest botween like boars in the even
ing. Acute destby from continued fovers and pueumonis
take place in the grentest ratlo oither in the early moroing,
when the powars of life are at their lowest, or o the after
noon, when acu'e disease 1o most astive, The cccurrence of
these definite dally warlations in the hourly death rate is
shown, in the case of chironls diseases, to be dependent on
recurring varistions in the energles of organie Jife; and in
the case of acute diseanss, the cavpe is ascribed either to the
existonce of a well markod dally extreme of badily depres.
slon, or & dally maximuw of (ntensity of asute discane.

FEAT PFAFER,

M. Bortmeyor ins recently exhiblled, In the Polytechnle
Boclety of Berlin, specimens of paper and pasteboard ob.
talned from the producis of the pest beds abous Kaalgaberg,
the quslisy of whioh i sald to boexcellont. The pasteboard
was 2'4 inches thick, and sufliclontly hard and solid to adwit
of planing avd pollshing., The paper made from pest alove
was brittle, ke that manufsctured from siraw; but the ad.
ditlon of fifteen per cent of rags produced the requisite
toughness.
ARTIVICIAL EBONY.

This materisl is mads of sawdust mixed with other wub.
siauces and powerfully compreseed in molds. The followivg
1# the process of manufscture, as sow largely carried on by

Messre. Latey & Co., of Paris: The sawdust, reduced to »
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fine powder, Is mingled with a suitable qaaatity of water
and blood, and drled at about 112" Fah, The albumen of
the blood is thus sgglomerated with the powder. The com-
pound In then puoked In heated molds, Into all the crevices of
which it Is forced by strong bydraulle pressure.

A NEW RUSSIAN CANAL,

The Rurslan Government, mayn the Revues Indusirielle, bas
recently completed negotiations with s Rumo-Epglink com-
pany for the construction of & canal from Cropstadt to Bt.
Poteraburg. The work i to occupy six years lo accomplish-
ment and will cost §5.630,000. This will render H:, Pstars-
burg the finest port on the Baltle, and besidea greatly beue-
fit the city as & commercial center, sinco the rallways to
Morcow, Warsaw, and all parts of Rosals will be In direct
communication with the docks,

A CURIOUS PROFERTY OF SAND AND ITR APPLICATIONS.

If & quantity of dry silicious sand bs placed in & bag of
canvas or thin box of sheet iron, the mass, after alight com-
pression, formn a conglomerate, capable of resinting press-
ures of over 60 tups. Ro far as the envelops Is concarnad,
the sand withinacts asif It were an encloged solid,produc'ng
no effact on the covering exsept o trivial amount where the
contact occurs with the load. The sand, bowever, remsins
pecfectly divisible, and, no matter what may be the super-
incumbent weight, escapes freely though slowly ount of a
small aparturs made in the bag or box. A simple plsce of
paper, however, placed over the orifice, in sufliclent to stop
the flow, even under the load above roled,

M. Beaudemoulin, who discoversd this peculiar property
soveral yeara sgo, has lately published in France & work
suggesting varlous modea of its application, For building
walls it is well adapted, since the filled bags or boxas need
merely be held in plses by a framework; while, being very
thick, they would form a protection, in case of being used
for dwellings, sgainst variations of temperature. Soch
walls, beside, would bo fireproof. It In also suggested that
for lowering heavy weights or even entire buildings, which,
by a change of street level, have become located too high
above the roadway, the sand baga could be placed beneath,
and their contents allowed gradually to escape, thus letting
the load slowly settle down.

NATURAL ANTISCORBUTICS.

General Sherman eays that the agasa Americana, or Span-
ish bayonet, the frait of the common prickly pear, and the
succalent leaves of some of the varietiesof the cactus that
abounds on the deserts of Texas, Now Mexico, sed Arizons,
furnish excallent specifica for that horrible disesse, the
BCUTTY.

DROMEYDRIC ACID.

M. Melliés states thata much simpler way of making this
acid than that row employed, and which besides ensures a
more copious supply, consists in passing & current of sulpby-
dric acid into s small flask containing bromine, Bromide of
sulphur is formed and brombydric acid disengaged.

Intercolonial Exhibition at Sydaey, New South
Wales,

We have received from M. Jales Joubert, Secretary of
tbe Agricaltural Saclety of New South Wales,the firs: num-
bar of the society’s Journal,in which are published full par-
ticalara of an exhibition to be held at Sydney In April 1875,
There ia a long list of premiums, to bs awarded for merit in
all branches of agricalture and manufactures, the prizes for
wines, sugar, and silk indieativg the growth of three im-
portant industries in the Australian colonles. Agricultural
implements are much required in Australis, and competition
by American manafacturers is especially invited, communi-
cation rin San Francisco being rapid and convenient,

The Secretary writes ua thatthe Agricultural Soclety and
the Chsmber of Commaercs of Syduey are, together, making
liberal arrangements for an adequate representiation of
Australian products at our Contennial Exhibition of 1876,

An Early Oplalon of Hallroads,

An old copy of the Eonglish Quarterly Review of the year
1819 contains an sccount of s scheme for a rallroad, on which
it Is proposed to make carringes run twice an fast as stage
conchen. The editor evidently failed to appreciate the ides,
or to belleve In 1ts possibility, for he commenta upon It thas
wise:

** We are not partisans of the fantastio prejeots relative to
established lostitutions, and we cannot bat laugh at an Ides
20 impractieable s that of & road of Iron upon which travel
muy ba conducted by steam. Oan anythliog be more utterly
absurd or wore laughable than & steam propelled wagon
moviog twice an fast as our mall coacheat It is moch more
possible to travel from Woolwieh to the araenal by the aid
of & Congreve rocket.™

- -

M. Das Losseps' plan of ohangiog the Algerian shoits or
Inkos into an inland sea i shown, by a French sogineer, to
be litle value, He has recently vislted the country, and re-
poits that the lakes are highor than the Mediterranean, and
that a canal would merely draln them, Beslde, the project
would cost $00,000,000, and it is dificult tr pes, ovon were
the schome feasible, any prospect of nubstantial returas.

Provesson Punsen belleves that the moon, in revolving
sround the earth and drawing the tides behind her, caunses
the Intter to act as a brake on the revolutise of the globs,and
Lo conalders that it msy be mathematically shown that this
action ln plowly but sursly checking the sarth’s apeed of ro.
tatlon, o that the deys and nights are gradually leogtben.
fog. Ina thousand million years or se, they may become

each & month losg,
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THE UNDERGROUND RAILWAY, NEW YORK COITY.

NUMBER I1L
[Continued from page 995,)

In our paper for Novembar 14, page 807, weo began our de.
geription of this great engineering work, glving a disgram
of New York clty and the adjacent territory, showing the
position of the Underground Railwsy, now nearly completed
through the northerly portion of the city, 4} miler, and the
route of its suthorized extension down town, under Broad
way to the Battery, 43 miles. We also gave a profile of the

Scientific Amevican,

59th street to 70th street, and shows the appearance of the
purface of the stres’ under which these tunnels paas, and the
ventilating openings of the tunnels, Fig. 7 ia a cross sectional
elevation of the same, showing the mode of construciion.

This iron bsam tunneling is only resorted to where goffi-
olant hesdway conld not be obtalned for the arched brick
tuonels. By again referring to the profile (page 508), it will
be peen that it hns been found expedient to use this latter
kind of tunnel only where the difference of railroad and
avenus grades is greater than 19 feet, while the besm tun-
nel is uged, with a slight alteration of the street grade, at

points where this difference s ns small as 11 feet, and, as a

—-‘)\~

[NOVEMEBER 28, 1874.

the wall, which, in general, is fiftoen fost above grade. The
top courss of this masonry s composed of stones fourteen
inches thick, two feet wide, and thres feot long, with pointed
beda and joints,

Betwoen the two outer walla and thirteen fest distant
from them in the clear, are placed the two fnner walls of
brick, resting on s atone or gneiss rubble foundation, thres
feot thick and three feet wids balow rallrond grads, The
walls which rise from these foundations ars bullt of brick
without batter, are t wenty inches thizk and high enough to
recelve the roof beame, and ars tied with fine courses of
North River blue stone, five inches thick and well dressed,

Fig. 6—THE UNDERGROUND RAILWAY, NEW YORK CITY.—BEAM TUNNEL OPENINGS ON FOURTH AVENUE, 58th TO 76th STS

rallway, showiog its grades, depths below surface, street
grades, character of the work, etic.; aleo the contract prices
paid for the work, oatline of the law for construction, names
of the official supervising engineers, names of the engineers
in charge, contiactors, ete. We algo gave a view of the first
bridge over the railway, at 45th strest. In our following
rumber, November 21, page 823, we gave a cross sectional
elevation of the open cut of the railway on Fourth avenue,
with s view of the bridge over the open cut between 52d
ané 53d etreets, with a description of this open portion of
the lize, dimensions, etc. We now coms to that section of
the railwsy passing entirely under the surface of the ground,
where the copstraction of what are known as the beam tun.
nels begine.

Fig. 6is & view on Fourth savenuse, looking north, from

consequence, more than five thousand feet, of what wounld
otherwise bave been open cut, has been covered in with
beam tunnels,

Like most of the other tunnels used on the work, the
beam tunnels are divided Into three separate tunnels, con-
ta'ned within four walle, two ounter and two inmer, up-
Lolding the roof, which is composed of wrought iron beams
with turned brick arches between them ; the roof, in its tarn.
sustaios the earth aod paving of the street. The two out-
side walls are & continuation of the retaining walls of the
open cut, described In our last paper, and are built of gneiss
rubble masonry of the same class as that used in the before
described relaining walls, seven feet thick at railroad grade,
and sloping off thence with a batter, on the inside face, of

one inch to the foot, to a thickness of three feet at top of

Along the top of each of these two inner walla rup, side by
sida, the flanges touching, two H-shapsd wrought iron gir-
ders, twelve inches deep and bound together by half inch
bolts, in the manner showa in Figs.10, 11, which illustrate the
msthod of binding togather the girders, and of fasteniog the
roof beams to the girders. Thess longitudiral girders ara
of the best wrought iron, weigbing one hundred and twenty-
five pounds to the linear yard, and are joined lovgitadinally
in such wise that, should any portion of the brick wall sup-
porting them be by any sccideat thrown down, the loogitu-
dinal girders will offer s rigld support to the roof beams
and the earth resting upon them. On top of the longitu.
dinal 12 inch girders and bound to them by Lalf, in bolts
passing through the flanges, as shown in Figs. 10, 11, rest the

iron beams composing the roof. These are also H.shaped

FiG. T~THE UNDEEGROUND KAILWAY IN NEW YOUK JOUITY. —~CROSS SECTIONAL ELEVATION OF THE BEAM TUNNELS AND VENTILATORS, 5¢ru TO T0ru STERETS
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bat very much heavier and deeper than the girders on which
they rest, bale g fifieen lnches dosp wnd weighing two hun

dred pounds to the linsar yard, aad varylog in leogth trom
sixtosn to twen'y-seven feol. Thoy aro placed upon the
walls, st right avglos to the length of the tunael, and theas
feot five inches apart from con'er to center, strapped aod
anchored, and tied togethor wiih une insh iron tis rods, east

jron thimbles being placed batwesn the beams at each tie

= ~
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on ths outer wall and the other projesting over the inner
brick wall Into tha cintral tunnsl, 8se Fig 7.

Around thess opanlogs are plassd brizk ratalalng walls,
which rise to the laval of tha sirast nod are then copad with
A 0plog ot first class pons-hammersd granite coplog, six
teen Inches by ten Inches, which supporte s light lraoa rall
log. The brick fa0s of the opsning is fassd with ecast iron
and braced with cast iron baama placed about seventeen fest

FOURTH AVE GRADE

e e e ——
American fron.

It In proverbial, at lsast amoog the Amoriesns themeelves
that they, of all nations, posssss lo (te grastsst pleaitads
the faculty of recapsrssion, From time to time the Amori.
can world of business la distracted by finsucisl typhoons;
tho vessel of atate is 1sld on her beam ends; hotels, and even
theatsrs, redace thelr pricss; snd stern sdmonitions lssde
from press and pulplt that the period of plping and dancing

FlG. —THE UNDERGROUND RAILWAY, NEW YORK CITY.—SECTIONAL ELEVATION OF THE BEAM TUNNELS, BETWEEN THE VENTILATORS—%m TO Téms STREETS,

rod and at the ends. This manner of tylog the beam s il-
lustrated in Fig, 11,which represents a cross section through
two of the beams placed over the largs central tunnel, as
alto the horizontsl projsction of s longitudinal section
throogh the center, showing the thimble at the tie rods. Ths
strapping consists of two iron bands or straps, one of which
pasecs from the top flanga of one bsam undsr the bottom
flings of the second, and to the top flangs of
the third ; the other, from the bottom flange of

apsart, two fest thrae inches high, twenty-five feet long,
bound to the roof beams by bolts, and anchored in the brick
wall. Immediatsly bsneath thess opsnings thers occar, in
the brick walls which separate the cantral (rom ths two side
tunnels, & series of arched openings, which give light and
veatilation to the small side tunvals (see Fig. 0). Thaeas
openings in the brick walls are placed all along the upper

the first beam to the top flange of the second,
aud thence to the boittom of the third, the

straps bolng fustened at each fanga, -

Over the small side tunnels, whose epan is -
but 14 feet 3 inches, the roof beaws are placed
singly ; but over the central tuonel, which bas
aapan of 25 feet, they are placed in pairs, that
is to say, two beams are placed side by slde so
thas thelr flsoges touch, esch pair being 3 feet
5 inches apart from center to center. See
Fig. 0.

Batween the beams are placed the turned
brick arches, 8 inches thick, The'whole is
then coversd, toa depth of 4 Inches above the
tops of the beams and arches, with concrete,
composed of one part Ulster county bydraulic
cetment and two parte sand and gravel, or stone,
broken 80 as to pass every way through a two
inch ring ;over this is placed a costing of thiee-
ply roofing felt and cement, and then the earth
and paving.

The malo central tunpel is lighted and ventl.
lated tbrough openings, twenty feet wide and
one hundred and fifty feet long, placed one in
ench block,

‘We mentioned that the roof beams varied in
leogth from sixteen totwenty-five and Lwenty.
seven fost, The reason for this varlstion will
now bequite spparent. The sixteen feet beams
are used to span the small or side tunuels, which have a
width at top of 14 feet 3 joches; the twenty-seven feot

“beams spun the largs central tunne), whose breadth at top in
twenty five fet, while the twenty five feet beams are used
where the openings occur in the large tunnel, one end resting

I5"HERYY DEAM
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is over, and that the—possibly mythical—homely habits of
the sncient ssttlers must be revived before there ls again
health in the land. These lessons are recsived with very
diffsrent feclings in various parts of the country. Boston
and Providencs may perhaps abase themselves in private (for
uo man has sezn them performiog that operation coram po-
pulo), but gay New York and the great West msistaln a
hopeful, tot to eay defiant, attitude. Better
times must come, Things will get *fixed ”
at last; and if ruln has been izcorred, the
boundless resources of a great conntry will
help everybody to beginover sgain.
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FIG. 9—~THE UNDERGROUND RAILWAY, NEW YORK CITY.~LONGITUDINAL SECTIONAL
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part of the wall for the entire length of the central opening,
and sre four by eight feet,

The Tomporature of the Snn.

M. Violle considers that the emlissive power of the sun
at o given point on its surfece will be the relation betweon
the intensity of the radintion emitted at such point and the
intoneity of radiation which a body, baving an emissive
power equsl to unity and carried to the temperature of the
sun st the considered polnt would possess. So that he de:
finea the true tempsrature of the sun as the temperaturs
which & body of the same spparent dismeter s the aun
sbould possess in order that thia body baviog sn emlissive
power equsl to the avernge of the solar surface, may omitin
the same perfod, the same quantity of heat as the sun,
From oxperiments made at different altitudes, M, Violle de-
termines the intenslty of the solar radintion,ns wenkened by
paugage through the atmosphere, and flads, for the effective
tomporature of the sun, 2,6822° Fah,

Investigations conducted with an sctinometer by the dy-
pamie method lead the investigator to conclude that slesl an
it emerges from a Sfemens Martin furonce, bas o tompera.
tare of 2,782" Fah, Ifitbeadmitted that the aversgo emin.
sive power of the stn in sensibly equal to that of steel In a
state of fusion, determined under llke conditions, It sppears
that the mean irue temperature of tho solarsurface is about

8,632° Fah. b

Tee Patent Office has granted & patent for a dummy, for
dry goods merchants, to enable them to make & large show
on & small stock. It conslsta of & block of wood, neatly done
up in & cover of cloth, labeled and ribboned to represent, In

exterior appearance, s full package of real goods.

HRIEX WALL

This hopeful spirit is not witkout somwead.-
mixture of solid truth. A lspse of twelve
months has brought about & notsbls chavge
in the freling of financial circles in New
York. To a less extent this resclionary epi.
rit has made iteelf felt in other great specu-
Iative centers, such ss Chicago, St. Louis, and

#" Boston, Especislly in the direction of rail-
- road securities has revewed confidence been
manifested, Shares long neglected have re-
cently met ready purchasers, and there exists
that general disposition to invest which isan
infallible sign of the revival of business.
Uunder the influencs of the late panie, rail-
way property—the teterrima cavsa of the
crash of Jast autumn—suffered most severaly ;
but recent advices show that things were not
#0 bad as they seemed. Stocks bave ad-
vauced, and chances are in favor of greater
nctivity and heavier investments than bhave
been known for & long time past.
3 This revival of railway enterprise s rot
" without sigoificance to the iron trade, both of
England and of the Unpited States, which lat-
ter conntry has, within the Isst fow years,
immensely advanced in ths production of

15" %*

iron,

The Americans bave a splendid “forest primeval,” but
the blast furnacs is a great devourer, aud will thin the sur-
roundiog country in an alarmiogly short space of time.
Posibly improved railway communication will more than
keop pace with the rapid destruction of timber, but the sig-
pificant fact yot remains that, out of 630 furnsces in blast
in 1878, 2656 were supplled with charcoal. No charcoal
smelting of Iron can be long lived ; and it is, therefore, clear
that, unless increased railway communication be provided, a
oertain eection of the iron industry of the United States will

¥10. 11~THE UNDERGROUND RAILWAY, NEW YORK CITY.—
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be soon *“ played out.” Vigorous efforta will undoubtedly
be made to put other iron producing centers on a lovel with
Plttaburgh, by improving the communication between conl
and fron regions; but the truth will alwaya remain constsnt,
that,however rich iron ore may be,it will not pay to esrry it
too far.
For a long while the Amerlosn makers had & heavy uphill

journey, as, although they were protected by an enormous
tariff, and were supplied with a huge home demand, English
makers of rallway material awept the market. An unpre-
codentod advance in the prics of Eoglish conl, and conse-
quontly of iron, daring the lnst three years,deprived Eoglish
wakers for a while of thelr andvantage, aud, despite dear
Iabor, the American ronworks rose lnst year to a high pitch
of prosperity. The delicate conditions of business in the
United States falled, however, last autumn to withstand
the tension of the foancial world, and the American iron
and steel trade suffered & paralysis which it communicated
in no amsll degeeo to the trade of Great Britaln, With a
keon eye to the wants of the future, the American makers
apparently foresaw that the wants of the railway world
would be confined to Bessemer steel, and have mado great
efforts to compete—under the gis of their dutles—with Kog
Jish makers in the production of this important metal. So
long a8 exaggerated prices for fael and labor prevailed In
Englsnd, a chance of guccess remalued ; but so #oon na the
period of infiation In Eogisnd ceased, it at onca became
evident that steel rails were wanted for Americs, Barrow-
{o. Farness is likely to prove for some time a hard nut to
erack for sll ber competitors in Baggemer steel, be the sawme
Eoglish or Welsh, Balgian, Franch, or Amerlcan, She has
the precise kind of ore required under her feet, and in this
partionlar possesses an undoubted advantage over American
rivala, Tbat & country may eacape ridlenlous smallness by
Dbeing inconveniently large, is proved by the significant fact
thst Algerian and Bilbao ores cost at the furnace in America
$20 per tun, when they may be boughtat Barrow or at Car-
diff for $6.25. Withont ““ magnificent distances”, the su-
perb supplies of iron cre in “ the Siates” would be speedily
utillzed; but until incressed and chesper railway commuol
eation bas brought her coal and iron closer together, Amerlca
will need 81l her unquestionable epergy and ivgenuity to
compste with Eogland in the world of iron,—Jron.

@ orrespondence.

Universal Jolnts in Screw Shafts,
To the Editor of the Seientific American:

1 bave lately noticed In your valuable paper a number of
references to the use of Hooke's universal jolnt in a screw
ghaft, but I have seen nothing resembliog an invention of
my own in that direction, and [ would like to call your at-
tentlon to it. The engraving, I think, explains itself, and it

js designed to facilitate the handling of small boats, like
lsunches intended for torpedo work.

The propeller and that portion of the shaft beyond the
unlversal joint is hung in & composition frame, which takes
the place of the ordioary rudder. A line passing through the
axls of motion of the pintles apd gudgeons would also pass
through the center of the ball of the usiversal jolut; and by
means of the frame, the propeller is thrown to the right and
lef: in steering. My invention hass been applied to one of
our torpedo launches, sod has been in operation for several
months, The speed of the bost Ia exsctly the pame asg it
was with the same propeller fitted in the ordinary way;
while the rapidity with which she can turn to starbosrd or
port is very much Increasad, the dismeter of her circla be
iog much decreased, The rudder framehead s fitted with
an aro which gears into s rack on the pide of n oylinder
moving athwart the stern of the boat, so that she can be
steered by steam or compressed air. An ordinary wheel ie,
bowever, fitted, which avswers every purpose In & emsl)
Isunch, as it requires very little forcs to throw the propeller
from ons side to the other,

I bave no patsnton mwy lnvention; and perhaps, If you
print my sketch, some oce may get an ides from it

F. M. Baungn, Lisutenant U, 8, N,

Taorpedo Station, Newport, B, 1,

——— o
Small Steam Eaglines,

To the Editor of the Scientific American ;

Beveral of your correspondents baving written somewhat
apon the ps formance of small esgines, | would like them
to see what 1 am doing.

My engice cylinder Is 4 Inches by 10 loches stroke, and
rune st 120 revolations por minute; it has 8 common D valve,
nod cuts off a4 § of the stroke; It bas a boller pressure of 00
or 70 pounds. With thia oogine I run my machine shop,
which haa 52 fewt of 1§ fnch sunfting, ruaniog at 200 revolu.-
tlons, driving two eugine Iathes of 8 and 6 fest bed resnc.
tively, one planer of 6 fest bad, one upright drill (medium

Srientific American.

alza), one small drilling Iathe of 4 feot bed, one drop ham-
mer (hammer welghs 800 pounds), one blower, one grinding
machine for grinding rolls, ete,, banide a grindatone and an
emery wheol, Theso tools are in my own shop. I run a
quarter-turn 4 inch belt into the next building, and drive 82
feet of 1% inchies shafting, and one Inrge iron blacksmith's
or boller maker's punch and shears combined, and one me
dium-slzed upright dzill. Ialso take another qusrter-turn
1 inch belt from my shaft, and (by three countarshafts and
pulleya) rench the second story of the second building, and
go thence up into the third story of the same, and there
drive 54 feot of one inch shafting, snd 30 sewing machines
running upon heavy cotton goods, 1 also take from my
main line In my shop & rope belt of 1} inohes diameter, and
drive (in the third store adjoining me on another eide, 50
feet distance between shafts) gome coffee-roasting and spice
mills, v

My boiler Is of locomotive style, with a 206 inch shell, 6 feet
long, with twenty-nine 2} inch flues; the fire box or grate
surface is 22 x 28, with a smoke stack 40 feet high aund
10 inches in dinmeter, with & damper, I uee no blower; I
burn coke and bituminous sereenings mixed (about 2 barrels
per day). [ evaporate about 20 gallons of water per hour,
introduciog it Into the boiler, through a heater of my own
congiraction, at about 206° Feb.

A, heater of gheetiron ; BB, two eheetiron pans ;C C, points
where the pans are turned up a little, nnd small holes drilled
through ; D, pipe where steam eecapes, E, overflow pipe; F,
pipe by which bot water is taken to pump; G, cold water
pipe from taok; H, exhaust pipe from engire,

You will see that I introduce the exhaust steam snd cold
water at & point a8 nesr to each other as poseible, and that
both steam and weter travel together over the two pans to
their exit, the water falling down upon each pan successive-
ly, and through little holes drilled in the ends of the pans
for that purpose, in order to expose as much of the surface
of the water to tho action of the steam as possible, until it
reaches & little well in the bottom of the heater, whence I
convey it to the pump. Iadmit only just enough water to
this heater to keep my boiler supplied,

If aoy of your readers are doing more work with less en-
gine, I would like to hear from them., 0, B. FESNER.
San Francisco, Cal.

. COribbing In Horses,
To the Editor of the Scientijic American:

The letter upon cribbing in horses, from D. Cook, Elmirs
0., is calculated to do s great deal of harm, without sny sd-
vantage arising therefrom.

He says that the habit is caused by some foreign substance
being pressed between the teeth, or by the front teeth grow-
ing too close together, thus causing pain. If this were the
cage, [ ask him: Why a great muvy horees, duriog the set
of cribbing, always apply the under jaw, instead of the teeth,
to themanger? His treatment for the same, which no doubt
be offers a3 an entirely new ides, has been known to horse.
men for years, but in seldow practised by them,

Ingtead of crib-biting or wind.sucking bolng caused by
pain in the teeth, it s dus to a derangeinent of the stomach.

Filing the incisor teeth apar!, In the place of relieving
pain, very often produces it; and thersfore, whenever it is
succeseful in preventing the aniwals from indulging in the
babli—which is but seldom—It Is on neeount of the soreness
of the teeth occasioved by the operation,

To enable  horse to nwallow wind, it Is necorsary for the
wuscles of the neck to contract, and the only object in ap-
plylog the teoth or jaw to the poat or msnger In to siford n
fulerum for thene muncles to not from, J, ¢, HIGGINS.

Millstone, N. J,

I I
Forming and Tompering Taps,
To the Bditor of the Scientific American ;

I find that T. I. B.’s tap, & quarter inch in dismeter, which
bas tapped ** over two bundred thousand hot farged nuts,”
was made sccording 1o the instructions glven by Mr, Rose in
bis valuable practical essnys, 1t wan forged to as near fte
finighed aize as possible, #o that it would true up. It was
passed through a bardened ateel gago. It had three balf
round grooves, the only clearsnce being 1o ense off the tops
of the threads, It was hented 1o a chotry red, ** red withoat

being bot enough to seale,” then olpped ondways, and the
sback made the roftost and tempsred on ploege of iron, an
wiven In ** Praction]l Meocbaniem” for dlen. All these opers
tions are procinely those recommended by Me, Rowo: and It
Is curious that it broke from belng applied to n hole that way

too small, glviog It, as Mr, Rose puts it, “ more duty than it
shiould be required to perform,”

As nmechaole, Iagroo with T, 1. BB, as to his method of

makiog and of sharponiog a taper tap, and thank him for
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glving to the world, through your columne, the method and
repult of his practics, which In truly remarkable,
st New York, L. L. MAcHINIST,

[The nbove Is only one out of many #cores of letters which

we receive, constantly teatifylng to the value of the articles
on “ Practionl Mechanlim."—Eps,

A Now l'rI;uo- Brake.
do the Editor of the Scientific American :

In your issue of October 81, 1874, is an illustration and
description of & gimple friction brake for tonting the power
of emall engines. Having given some attenilon to the vari-
ous kinds of dynamometers for such purposes, T submit for
your inspection a modification of & brake somewhat similar
The difference between this brake and that referred to con.
alsta in the weighta of my brake being suspended from »
center line horizontally tbrough the sbaft, It does not re.
quire the pistou in cil which forms a part of your brake ; and
instend of two wooden blockes, I use & metal ring in two
pleces or sections, each plece belng less than the balf clrele
sod lined with wood, leaving an opening between the pisces,
and turned on a face plate to the exact diameter of the pul-
loy. Each half ring is provided with a flange, to which the
arms are bolted, and which meet in & point at a csrtain dls-
taucs from the center of the pulley, and form the laver by
which the power ia measured. There is also a box partly filled
with scraps to act as a connterbalance, which, with & commen
scale and weights, completes the appara'us. Asa matier of
couveniencs, in usig the brake, a temporary post with two
pios is used for securing the lever in an approximately horl-
zontsl position, which tends to simplify the operation.

A is the shaft, revolving at seventy revolutions permioute;
B, a pulley fastened on the same, the dismeter of which is
immaterisl, but should neither bs very emall nor very large ;
C C, two wooden arms which form the lever; D D, two
pleces of & metal ring, each plece being less than the half
circle: F, a scale whereon welghts are placed in makiog a
teet; G, a box with scrap which counterbalancss the lever
CC, and ecale, F, when banging loosely on the pulley: H, &
temporsry post, with two pins, @ and b, for securiog the lever
in nearly a horizontal position. The weight of the lsver,
with rings, scale, and counterbalance, is 800 pounds, when
the enid lever is perfectly level and loose on the pulley. The
length of lever from center of shaft, A, to point, E, i- 5 lest,

First find the friction caused by the lever and counter-
balance when looge upon the pulley. The coetficient of frie-
tion with wood or cast iron,lubricated, is 0°21; 800 x 021 =863
pounds.

Tighten up the brake until the speed of the sbaft, A, falls
a revolution below its usual speed ; slack the brake undl the
gpeed comen close up to the full number of revolutions; place
welghta on the scale, F, adding thereto until the Jever, C C,
falls down to a perfectly borizontal position. This acom.
p lished, take the number of pounds weight on the seale, F,

snd multiply this by the circamference of the circle in feet
of which the lever, C C, is the radins, measured on the bori.
zontal line, snd by the number of revolutions of the sbaft,
A, per minute; this will give the number of foot pounde (or
the number of pounds raised one foot high in one minute),
to which product add the friction of the lever as previously
found, and divide the whole by the standard horse power,
83,000 1be. raiced one foot per minute, which will give the
hores power transmitted by the shaft, A, which shaft may
be either that of a small steam engine or & countershaft in
a factory or mill

Example: Alever ia b feet long ; this gives a circumference
of n clrcle described from the center, A, through the point
at I, 314 feet. Weight in scale when laver ia level, 7505
poundn ; speed of shaft, 70 revolutions per minute; 814 x 70
==2,108 fect per minute; 2,108 X75°05==164,950, and 164,050
+ 08==105,022, and 105,022-+83,000=05 horsa power trans-
mitted by the shafe, A,

I cons!der this apparatus better adapted for the purpose of
testlog power than the one referred to in your journsl. The
friction brake in this apparatus is more rigidly secured, and
will not eaunse the end of the lever to vibrate when testing,
#0 that it will come to the desired position more readlly than
that with the two blocks and long bolts, which lstter will
cause vibration of the Jever. Secondly, the center line Is the
proper line to bang the welghts on. Thirdly, the piston in oil
will affect to a certaln extent tho acouracy of the test,

Toronto, Canads. WinLiax Giuy

Woear of Grindstones,
To the Kditor of the Scientific American :

W. Kapp's ides, on psge 228 of your current volame, for
arranglog grindstone spindles to prevent the unevon wear of
tho stone, s good, But the ditfioully 1s not wholly removed
by Lis plap, us the grentest cause of uneven wear la atixibu.
table to tho stone belog nofter on the lower side, cauned by
the drip or by standing in the water, A good idea s to re.
move the crank, and thls may apply sdvantsgeously to his
plan. C. C. BLAKEMORR,

Washiogton C, H., Ohio.
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’ THE NATIONAL ACADEMY OF SOLENCE.
The second sesslon of this body (the firet mesting was
held, it will bs remembered, at Washington, durlug the
spring) met on November 8, at Philadelphia. The sttend.
anoe s boon large, and includes the numes of many of the
mout distiogulahed welentists und wcholurs 1o the country,
Wo glve below brief abatracts of the papara rend.

CAUSK OF SUDDEN COLD WRATIIKR.

Professor Bllas Loomis has made careful studien of the
weather maps of 1872-3, with a view to the dlncovery of lnws
governing the relstion betwasn the direction snd veloolty of
the wind aud barometric pressuro. In the center of an ares
of low barometer, a strong upward movement has been ob-

_worved, and it now appears certaln that s downward move-
mont prevalls over aress of high barometer, The result of
this downward flow must bo a considerable fall of the ther-
momoter. These considerations appsar to prove that the
extremely low temperaturss whioh occur at irregular in.
torvals Lo every month,and particulurly in the winter months,
aradus malnly 10 the descent of cold alr in the neighbor.
hood, nnd that this descant of air results from the outward
movemsnt which generally takes place from the conter of an
ares of high barometer. In summer, during & thundor-
storm, the temperature often falls 10° in  few minutes,but
obsorvations show that there was no ourrent of air from the
vorth, These sudden gusts of cold must descond from the
highor atmospheric regions.

In the discussion which followed the reading of thispapsr,
Professor Joseph Henry suggested the possibility of currents
from the norih in the upper atmospherie reglons briog.
ingdowa the cold air, which is afterward proclpitated on
the earth's surfacs in the arers of high barometer where the
outward motion of the wind is observed.

Protessor Packurd detailed some observations on the spo-
cific gravity of water in the Gulf of Maine, and stated that
the botlom water is considerably denser than the surface.
The average spesific gravity of bottom water is alightly less
thun that of surfacs water; yet, from 50 to 800 fathoms, the
;%?;go gravity incroases with the depth, from 10272 to

Piofessor Sterry Hunt delivered an extomporaneous ad-
dress on the :

DECAY OF CRYSTALINE ROCK,

In Western Convesticat, the brown hematite iron ores of
Sallsbury and Kent sre associated with what is locally called
fuller’s earth, bat consists, accordlog to Shepard, of nearly
vertical sirata of crystaline formation decayed in place.

From a comparison of the musses of iron ore thus found
with the similar masses observed in the decayed crysialine
rocks of the Blae Ridge, which were recogoized as the re-
nults of the alteration of beds and lodes of iron pyrites, and
in some cases of beds of spathic iron ore, found in these
rooks whers the decay has mot resched them, professor
Hunt argued that such had been the gource of much of the
hematite ore found along the great Appalachian Valley,

The iron oxide in theee and similar decayed rocks had, by
its sclution, furnished the whole of theiron ore which, in
varlous forms, is interstratified in our palwozole rocks at
different horizons. From these decsyed strata had also
come the materials for all the clay rocks and sand rocks of
various ages.

RELICS OF AN ANCIENT RACE,

! Dr. F. V. Hayden mentioned his discoveries of ruined
cltien in the cafions leading to the Colorado river. He gaid
that there oncs existed, in what are now the arid plains aod
usvage gorges of Southeastern Colorado,s rane so far elvilized
that they bullt large cities, conatractivg thelr houses of well
hewn blocks of stone, with timber floors, well formed win-
dows and doorways, and smoothly plastered walls, and that
they possessed the art of making glazed pottery.

i Professor Henry produced s eulogy upon

JOSEPH BAXTON,

the inventor of the masgneto-electric machine, who died
Oclober 26, 1878, Mr, Saxton aleo invented the locomotive
differential palley ; an apparatus for measuring the velocity
of vessels; and a metal ruling machine, & contrivance for
tracing lines on metal or glass at & minute distance from
ouch other. Mr. Saxton returned to this city in 1837, and
duriog his connection with the United States Mint con
structed ‘he large standard balances still used in the snnual
foepection of the assays and the verification of the standard
weighta for all the Government sssay snd coiniog offices of
the United Biutes, Mr. Saxton’s inventive powers were exer-
clged rather for the pleasurs their employment gave him than
for any gain to himeelf. Others reaped the profit from many
of his most valuable inventions. He rarely sought to bring
into use his devices and discoveries, Among agreat mapy
valuable inventlons, for which he never received proper
erodit or any pocuniary return,was thatof metallic cartridges,
Professor Packard described the indications of the ner.
vous system of the limulus (king crab) which he succzeded
in dlscoveriog in s fine transverse section of an embryo in
an eatly stags of development. Ho also mentioned &
bright red glend in the crab,hitherto undencribed, which,he
thinks, I renal in Nature, and homologous with the green
glands of normal crustaces,
MEASURING MINUTE CHANGES [N ATMOSPIERIC PRESSURE,

Profensor Muyer described & machloe acourately meagar-
{ng the mont minute variations in the pressure of the at-
osphere—changes 1o slight as not to affect tho barometer.
A Lollow metullic vessel, with unyleldiog walls conteining
alr, has sdapted to it an open glaes tube, Io thin tubo is o
short liguid eolumn, The glass tube is 1o & horizontul po-
sitlon, The vessol is wurrounded with melting ice, which

keops the alr In the vessol at & constant temperatare. In
this condition the lquid In the tubs remaing stationary, if
tho pressure of the alr outslde the Apparatas remalns con
stant; but any Increnss of pressure o the atmosphers will
cause the Hquld In the horizontal glass tubs to move toward
the vonsel. The contrary motion takes place when the st
monpherio pressure diminishoes. Thess mo ions of the liguid
column are reglatered continuously by photography, A
atandard mercurial barometer s observed at stated times,no
thiat the values of tho motlons of the liguid column can be
determined, This apparatus, it placed st certain lmportant
stations of the Unlted Sintes Signal Service, would bs of
good umo In atudylog the varistions in atmospheric tem-
porature ln conneotlon with the development and progress
of stormu,

Proteasor Mayer apoke afterward of the change in dimen-
slons of salld and hollow lron cylinders on their magnetiza.
tion, and described oxperiments made on olid snd hollow
oylinders of fron thres feet in length and five or six inches In
dismeter. e found that wolld cylindars elongate on being
magnetized, but ad the same time ro contract in thelr trang.
verso dimennion that the volume of the cylinder remalon
constant, Inthe case of hollow cylinders, however, it was
found that thelr Interlor capnoily increased on thelr msg-
net'zation,

Profegsor Honry roplisd briefly to the eriticiems upon our
lighthiouse service, which appssred in the recent report of
Major Elliott, an abatract of which has appeared in these
columus, He sald that lard ofl made s brighter light in large
Ismps than kerosene ;and that as most lighthonse keepers were
appolated by politicians, they wers ignorant of their busi-
ness, and could not be trusted with gas generating appara.
tus, There was often trouble in tesching them to manage
the simple steam bollers used with fog whistles and sirens,
An electrical light had been proposed instead of oil, but suzh
light was deficlent in the red ray. No light was strong
onough to penetrate fog. A mile of cloud shut out the
sun's rays, snd we oould not hope to get a light superlor to
the sun.

Professor Silliman described & method for the

REMOVAL OF AMMONIA FROM ILLUMINATING GAS,

and obtaining it in the form of a dry salt,adapted to the uses
of agriculture. When nitric acld salt cake, & by-productof
acid works and of small value, ground to powder, was placed
in an apparatus similar to that used for lime purification,
all the ammonincal compounds wers complstely removed
from the crude gas, while the salt was enriched by
about 18 per cent of sulphate of ammonis, or 3} per csnt
actusl salt, It appeared on investigation that all the cyano-
gen compounds had been decomposed by the salts of ironin
the nitric acid salt cake,derived from the action of the acid on
the iron retorts,and excited a ferro- and ferri-cyanide of iron
action in the mass staining it distinctly.

The so-callod commereinl superphosphste of lime also ef-
fectanlly withdraws every trace of ammonia from ges. An
acid salt of this sort s found in ammonis, which yields
a soluble monobusis ealele phosphate of 6 76 per cent of phos-
phoricacid; when saturated with ammonia composed from
gua, it ylelds 611 per cent of salts.

The smmonis may be completely withdrawn from coal gas
in its crude state by scld salts, and presented in a dry and
manageabls form, without further lsbor or expense in solu-
tion, crystalization, or mavufacture; and also it is easily
deprived of the polsonous effects of cyanogen compounds by &
proper use of salts of iron. Aualytical chemists will be glad
to konow that,by usiog either sodic or potassic bisulphate ina
U tube, it is quite easy to withdraw ammonia from & gase-
ous mixtare containing ammoniacal compounds, and to ob-
tain it ina condition to be welghed.

Professor W. B, Rogers, on

NEWPORT CONGLOMERATE,

gaid that there is nothing in the structure calling for fur-
ther agency than the ordinary transporting and wearing
actions under which such products have generally been acen-
mulated.

Professor Rogers described =

BIMPLE METHOD OF GENERATING POSITIVE ELECTRICITY

wherever & steam boller exists in the building.

Heo attnched s pipe to an ordinary boiler used for heating
purposes, and carried It through the window to the outer air.
To the end of the plpe whore the steam escaped he attached
what are known as Faraday's nozzlee—15 of them-—with
applewood aportures, In front of these nozzles he sus-
pended, by n brass rod, & ploce of brass foil, cut gons to pre.
sent & bristle of polots to the escaplog steam, IHe had
only to provide an lusulating support for the rod, and carry
& wire through a pave in the window to a loog rod held by
ribbon ailk in the room where he desired to use the elec.
triclty, to have & strong positive current. A tube inserted
{n the stesm pipe, with a valve opening inwardly, admitted air
gufficient to produce a uniform condensation of the steam.

Professor Mayer's paper on the composite naturs of eleo.
trical dischinrges, that of Professor Henry on the effect of
wind on nound waves, and Dr, LeConte's address on the use
of mineral polgons by farmers, we reserve for fuller consld.
eration.

The mesting adjourned on November 5.

A New Bounon or CoAL,~The Eoglish engineora nent by
the Viceroy of Egypt to examine the carboniferous deposit
of Dranostss have recently forwarded to England 300 tuns of
the fuel to be oxperimonted upon. Dranesta is situated 108
miles south of the ety of Balonlea, In the mids! of the moun.

tains which extond to the sounthward of Mount Olympus.

- e— ——
Character of Electric Dischuarges,

A fiash of the duration of yyyhspy of ® recond 18 In.

stantly recognizsd by the retins, but the effect on the eye
lasts fully § of & wecond. The durstion of the flanhes re.
contly examined by Professor A, M, Mayer, of the Blevens
Tostitute, varied from 0124 to 00410 of w second. An lden
of the length of this Inxt mentioned interval muy bo obtained
by recalling the fact that & rapid Involuntary wiok takes
pluce in nearly the ssme time, That the Leyden jar dis-
charge is multiple was discovered by Professor Henry, snd
this huw beon pubsequently confirmed by Casin, Tedderson and
Rood. Professor Mayer, however, has sought more definite
results, and the objsct of his lnvestigations bas been s per-
manent record of the character of the discharge, of ita dura-
tion, and of the intervals separating Ita constitaent flsshes
and sparks, To this end he prepared divks of thin printiog
paper, bisckened over burniog esmphbor, sal of & diameter
of 58 inches, When one of theno was revolved very rap-
ldly, it became quite flst by e ntrifugal setion, and in this
position the discharge between polnts or balls perforated it,
lenviog the required record. Dy presentivg womentarily to
the rotating diek the delicate point attached to a vibrating
tuning fork, the number of vibrations per second of the fork
wan determined to the laa: degrae of preclslon by mesos of &
break-clrcuit clock, which at each pecond sent u spark from
an Indactorium through the fork. The revult was traces on
the blackened disk; and by traciog the saxis of the sinuous
line with & needle point, and then drawlog radil through
symmetrical intersections of the axison the line, the disk was
divided off into knowa fractionsof time. Thewe marks were
then rendered permanent, the disk centered on s dividiog
circle, snd the indications read by a low powsr microscope,
determining with accuracy intervals and durstions 1o one
50,000th of & second.

The results thus far obtained we rummarizs below, and
wa underitand that others have baen resched which the in-
ventigator withholds until he has subjected them to more
careful exsmination.

The firat discharge was between large inductorium peints,
0 89 inches azart, the striking distance of the coil belag 177
inches. Thirty-three clear round boles were made in the
disk by & portion of the discharge lasting 'y of & recond.
The sversge interval between the perforations at the begin-
ning was -} of s second; then followed & period of guiee-
cence of ;5,5 of 8 second, and then s shower of 30 micule
eparks, lasting 1 of a second. The aversge interval geps-
ratiog these was ;-'-— of & second. The sxcond discharge
was between platinum pointa, 0 89 inches apart, of a large
inductorium, with a L=yden jar of equsre inches, connected
with the terminals of the secondary coll. The discharge on
its path around the disk dissipated 01 litile circles of carbon,
ench perforated by from 1 to 4 holes. The dischsrge lasted
0124 second, and the intervals were of a gecond up to
the tenth flash. For four fifths of the discharge they were
separated by 575y of & second, and at the last by Ly of &
second.

We understand that Professor Masyer Is examining the
discharges of the frictionsl and Holtz machines, as well as of
the Leyden jarand inductoriam, #o that results of considers-
ble scientific interest and importance may be expected.

Rubber Thormometers,

M. Koblrausch, having several times noticed that glass
flasks, closed by stoppers of hard rubber, burst, concluded
that this substance must be very dilatable. This hypotbe.
sis was fully verified by experiment, for the expansicn of
this body was found to be about thres times that of zlnc.
From his measures, the coefficlent of dilatation for 1* be-
tween 167° and 25°8°=0°'0000770, snd between 25'8° and
85'4*=0'0000843, Thus, not ounly has hard rubber a very
great coeflicient of dilatation, but the latter increases very
rapidly with the temperature.

This remarkable property can be applied to the construc-
tion of vary delicate thermometers, Thus, with & small in-
strument, consisting of two strips of rubber and ivory, 8
inches long, glued together and fastened at one end, we ob-
tain, at the other extremlity, a considerable movement for a
change of tempersture of one degree. The coefficlent of
hard rubber is equal, at zsro, to that of mercury; sbove, it
is greater. Wo can, then, as & curiosity, construst a mer.
oury thermometer with a reservolr of this subatancs, whose
changes will be the opposite of those of s common ther-
mometer, and which will fall with an Increase of tempera.
ture,

The Pennsylvania Ballway Company's Figures.

The Penvsylvania Rallway C.mpany owves about 16,000
oight. wheeled freight cars, valued at 312 sach; 1,800 four-
wheeled frelght cara, worth $170 ench; 631 passenger cars
of all gradee, worth §$3 530 eash, and 870 looamotive engines,
worth $11,000 each, Total valuation of the rolling stock,
twenty millions of dollars, The length of the company’s
tracks, or those controlled by the company, is 5034 miles.

-

Muscanixe is & new s kalold obialned from polsonous
mushrooms, and especlally from the agarfons muscarius.
Dr. Provost, of Genevs, bas shown that, when muscarine is
injected into the veins of an animal, the benct s arreatod in
its dinstole. The sotion of this polson Is #0 much the more
remarkable, since in such a cave the hoart s not dead, nor
oven paralyzed, and its couteactionn oan be aroused after
sovernl hours' sllence.

Accorpixa to Képeay, the surgeon to the Austrlan Polar
Expedition, chocolate, 88 o baverage, proved most valuable
of ull; the preaerved most and vegotables In tins bulog aleo

of the greatest service In sustainivg tho strength and spirits
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IMPROVED PINKING IRON,

Thin s an logenious and hendy substitute for the old
fashioned pinking iron, or one under which the cloth fa usu-
ally laid and the cutting done by pounding on the end of
the tool with & hammer,

The present (nvention Is pothing more
than two cutting blades, of any desired form,
attached tolevers which are jointed liko pin-
corn and are operated like scissors. The up.
per blade doen the cutting, and the Jower
one 1a made to correnpond to it in shape, hav
ing ita edge made, however, by beveling one
side only., Both are ro constructed that,
when the juws are closed, the edge of the
upper bisde sinks alightly below® the sur.
face of the lower tool and just back of the
same, 50 that at ench siroke the beveled parta
of the blades bear ngainst each other, and
the cutling edge strikes agalost nothing but
the fabric. ;

Of course the dies or blades are varled In
form for different pattorns, but it s con-

sidered cheaper to have an entirely separate
instrument for every patiern Instead of pro.
viding detachable blades.

Patented September 1, 1874,  For further

iculars rdiog sale of State rights,
opt‘en. lddrm"lsh‘o {nventors, Mrs, Eliza P. Welch, Groton,
Caledonia county, Vt.

BIDDLE'S HYDRAULIC JACK,

For forcing crossheads out of piston rods, bolts from en-
gine frames and cylinders, crank pins out of locomotive dri.
ving wheele, snd for performing similar work in which itis
pecessary to employ & tool of lsrge power in a small space,
the invention herewith illustratec vill, it is claimed, prove
excellently adapted. Itis a novel form of hydrmulic jack,
consisting of a long tube, A, Fig. 3, in which works a pis.
ton, B. ‘The latter Is provided with suitable packing flanged

at the circumference, for expanding and cloping tightly the
more *he pressure is incressed, and is connected by & uni-
versal or gimilar joint to its screw bolt. The screw nut, C,
is affixed at the end of the tube, A, and through it the bolt
passes, terminating in a square end, to which the ratchet
wrench is applied.

The liguid in tabe, A, is forced by the sdvancing piston
into the ram tube through a emall connecting channel and
against the lower end of ram, D, which is packed in the game
way as the gcrew plston. The effect is to push the ram out-
ward, and =0 to apply power to whatever msy be in contact
therewith. It will be seen from the exterior view, Fig. 1,
that the device is quite compazt, and it can be made of any
size. It will doubtless prove a very useful implement for
work in spaces too small for the employment of common
tools,

Patented through the Scientific American Patent Agency,
Auguet 25, 1874 cavent also flled in Cansda, For particu.
Iars regarding ssle of rights and other Information, address
the inventor, Mr. Edward Biddle, Carlip, Elko county, Ne-
vads,

Solld Metal Floating on Melted Yetal,

It has been allegod that o cast iron cawvnon ball will float
on molten cast iron, and Mr, R. Mullet, In & paper before the
Royal Soclety, on the fusion of metals, explsined the fact
that some metals, when eolid, flost on s melted bath of the
same melal, by the assumplion of & “repellent force.” Be.
fore definitely adopting this rather mysterious explanation,
Mr. Adolf Bechmidt sdvises all who are yet in doubt in re.
gard to thissubjact to make the following experiment:

“Have s rolid ball of cast iron, of 1} to 2 Inches diameter,
cast snd filed off pretty ymoothly. Have s Iadle or vesse), of
st Jenet § cublc foot capacity, filled with molten cast fron.
I then you Jay the cold east iron ball on the surface of the
molten lron, you will ind that the ball, in apite of the re-

Srientific American,

pellont foroe assumed by Mr. Mallet, will sink to the bot.
tom of the Indle at once, WIth an Iron rod you ean feel the
ball at the bottom of the Indle and roll it about, Bul, afler
twonty or thirty seconds, the ball will slowly rise to the
surface of the bath and remain there. Itls thus evident

WELCH'S PINKING IRON,

that caat iron at ordinary temperatures is both heavior and
denser than molten iron; but that, as its temperature rises,
the solid iron expands, and becomen lighter and fioally floats
on the molten iron. The Iatter fact shows simply that solid
iron, when at & high temperature, approachiog its melting
point, is less dense and lighter than molten iron, which fact
again impliea that molten iron must undergo a rapid expan.
slon in the moment of its solidification. The extent of this
expausion is, however, less than that of the subrequent con
traction In cooling, so thatthe cold iron is again denser than
the molten iron.

The error of Mr. Mallet and of many preceding observers
2onsists in this: Their observation, that the molld metal
floats on the molten metal, refers to the former when heated,
while their determinations of specific gravity of the solid
metal are made with the metal, when cold. But my experi-
ment, as above described, showa that this cold metal, which
has the highest specific gravity, doss not float, and the
hented metal which does flont has undoubtedly n mmaller
specific gravity. There is certainly nothing either incongru.
ous or wonderful in all this, and nothing that would require
or justify the assumption of a repellent force. None of Mr.
Mallet's experiments prove anything against the temporary
expunsion of certain metals in the moment of solidifization,
and all the observations I made on this point in founderies
verify it."”

The Study of Chemistry.

We often hear it said, by way of excuse, that the study of
chemistry is eo dry, and the time required so great that the
student must begia young or pot at all. Now this is simply
nonsense ; there ia no branch of Science so interesting, and
none more easily acquired, Three or four hours a week for
& few months would 8o open the eyes and interest the under-
standing of any ordinary mortal that, without laying any
claim to the prophetic mantle, we may safely ngsert that he
who will make the trial shall have provided for life a gource
of pleasure for himself, and & power to interest and instruct
his fellow men,.— Western Pholographic News.

A NOVEL MILK CAN.

Mr, Marquis D. L. Gaiues, of Boonton, N. J., has recently
invented an ingenious packing for the caps of milk cans,
and algo & novel arrangement of plug for binding the milk
in the receptacle to prevent its churning during trangporta
tion.

After the can isfilled, the cap, A, made in two parts, as
ehown with the same slightly screwed together, is inserted
in the neck of the vessel until the milk fills the plug hole,
B. The thumbscrew, C, is then turned down, causing the
upper plate of the cap to press upon a rubber ring, D (which
fits in & rabbet of the lower plate), equeezing the same out-

ward sgaiost the innoer surface of the can, mukiog a rigld
airtight joint. The plug, B, Is subsequently screwed down
into the milk, forcing It into every interstice of the can, and
#o preventipg its ehaking about during carrisge. Patented
February 24, 1874

Two tbhousand miillons of do)lars (§2,000,000,000), in round
numbers, wans the townl existing debt of the United Sistes on
November 1, 1874, according to the report of the Secretary

—

Alr Prossuro in Wind Instruments,

Dr. W. H. Slone, in & paper bafore the Paysloal Soolety
of London, describes wome experiments on the wind pres.
sure In the human lungs duriog performancs on wind Insteg.
monts, About mix feet of water or 18 Jba. prossure per
square loch was the ordivary waximom
when a #mall tubs was inserted between the
lips, When the lipn were supported by s
capped mouthplece, as In brass Instraments,
s much greater promsurecould be sustalasd,
nod lip muscles invariably gave way long
before the expleatory power of the tho-
raolo musclos was exbnusted. The follow.
Ing pressures were sufficlent to produce an
nvorage orchestral tone: The oboe requires
an alr pressure of from 5 to 10 ounces per
rqunre inch, the clarinet 8 to 14 ounces, bag.
noon 7 to 14 ounces, horn 24 to 5 ounces,
cornet bto 18 ounces, tramput 7 to 18 onnces,
euphonium 13 to 28 ounces, bombardone 14
10 20 ounces.

It will be noticed that the clarinet in this,
as in some other respects, differs from its
kindred instruments, and also that most of
the preesures are sm.ll, not exetedivg or
indeed attalning the pressare of & fit of
moeezing or of coughing. They are, there-
fore, vory unlikely to injurethe lungs, or to produce the em-
phyrems erroneously attributed to them,

Vanilline.

At a recent meeting of the Parls Academy of Scziences, Dr.
W. A. Hofmann announced that his two stadents, MM. Tie-
msun and Hasrmson, who had obiained vanilline (the aro-
matic principle of the vanills bean) from pine eap, propose
2> manufacture this substance on a large scale. The rap of
a tree of mediam hight gives vanillize to the value of $20,
and the wood is not Injured by the extraction of the sap.
This will be the second vegetable product manufactured by
purely chemical methodas.

IMPROVED HATCHET.

Wae illustrate a new batchet which is provided with a claw
attachment, by the aid of which nails can be withdrawn
from the wood in & perfectly straight condition. To per-
form this operation, the claw of the tool is placed near the
head of the nail, while the handle is held perpendicularly.

On presping down on the latter, two doge, A, pivoted, as
shown, to the latchet, enter the wood surface snd thereby
force the claw under the bead of the nail. By further
pressure the handle becomes a lover with the fulerum formed
by (he projecting plece, B, #o that the claw is carried straight
upward, thus pulliog the nail in that direction.

Patented May 12, 1874. Mr. James A. Wisner, of East
Ssginaw, Mich,, is the inventor.

Waterod Buttor,

In the course of some investigations by Professors Avgell
and Hehner, Eogland, out of apalyses of fifteen samples of
batter which were detsrmined by them, twelve of the sam-
ples, which wete undoubtedly good butter, contained 6 to 18
per cent of water; the astonishing quantity of 42 3 per cent
was found ia one sample from London,or au excess of about
thirty-two per cent of water, for which Londoners pay from
39 to 48 cents per pound. Another butter from the same
place hnd 24 per cont,thess high ration being due to the fact
that tho butter had been treated with milk, On the other
band, n sample purchased in Ventnor was found to contain
under 4 per conv of water, avd according to the authors it
contained 50 per cent of foreign fat. The authors also found
tbat genuloe butter spread out on sheets of paper and ex-
poeed for & week to the air in the lsboratory became, so far
ns the senses could judge, indistlcguisbable from tallow.
With regard to the microscopic exsmination of butter,
Mesars, Avogell and Hehner think that Dr, Campbell Brown
sald too much when he declared that with polarizad light it
was the most reliable means of distinguishing pure butter
from that containing other fata.

I¥ the heat which & human being gives off in twenty.four
hours could, consistently with life, bs retained within the
body, its temporature would, at the end of that time, bave
renched 185° Fab,, s temperature above the point of cosgu

1 tho Trengury. The debt in belng steadily reduced.

Iation of albumen, and high enough to cook the tissncs,

[NovemBer 28, 1874,
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THE LATE JOHN LAIRD,

Ono by one the founders of modern englnosring nolonce
pass nway. Wae chronloled the week before Tant(page 800 of
our current volume) the denth of Mr. John Laird, one of
the originators and, for many years, the head of one of the
Iargest fron shipbullding works in the world, and a proml.
nent figure in the Industrial arts at a timo when lron vessels
were merely mattors of theory; and we publish herowltl
an excellont lkeness of thiy well kuown mun. Birkenhead,
the sceno of the labors and prospority of the Lalrd fumily,
lien on the left bank of the estusry of the Marsvy, Immedi-
stely opponite Liverpool, and is renowned for its many lm-
portant Industries and it magnificont lnclosed docks, out out
of the solld rock, which there forms a surfaco stratum of
Immensge thickness. In 1841, Wil'lam Lalrd, tather of the
Intely decensed, commenced the shipbuildiog and iron works,
and lent his aid to establish many of the Important steam-
ship lines which have their headquarters fn Liverpool and
Birkenhend. In the year 1820, John
Laird oconstructed an fron ship,
which there is good resson to be-
lleve was the fiest ever bullt, She
was & 00 tun vesssl, built for Inland
navigation ; and although many dif-
fioulies, owing to the novelty of
the task, beset the bullders, she was
framed and plated very similarly to
the largest and best ocean steam.
sbips of the present day. In 1884,
Mr. Laird built & paddle steamehip
for the Iate (i, B, Lamar, who re-
cently dled in this city; she was
called the John Randolph, snd the
Practical Magozine ssserts that ghe
was the firet iron vessel aver soen on
Awerlean waters, She was shipped
plecemesl from Liverpool, and set
up on the Savannah River,

In the limits of & newspaper ar-
ticle, it is hardly possible to detall
the development of the great indus.
try of Birkenhead; suffice it to say
that the firm of John Laird & Co.
bave, to this date, possessed one of
the largest establishments for the
special purpose ever organized. Be.
twern the years 1820 and 1873, they
turned out 420 steamers, of 229,602
tuns builders’ measurement, driven
by engines amonuting to 89,790
horse power. Half these epgines
were manufactured by Mesers, Laird
& Co., as well as engines to the
smount of 25,143 horse power, fit-
ted in vessels constructed by other
Builders.

Mr. Jobn Laird’s administration
of these large operations is notices-
ble in many ways, He was, ag early .
a8 the year 1830, and previously,
urging the British Admiralty to
build iron ships only; and his iron
steamers of that date became re-
nowned for speed and durability.
He built a vessel of 446 tups bur-
then, which drew only two feet of
water, and he obtained an advan-
tage over many rivals by bullding,
in three weeks, n gunboat for uee in
the Russian war. The splendid fast
steamers plyiog between Holyhead
and Dablin are his work; and, in-
deed, there is po quarter of the
globe where his handiwork is not
represented. The building of the
notorious Alabams, for a Liverpool firm of merchants who
were the financial agents of the South during our late war,
and ber depredations upon our commerce during the first
few months of the rebsllion (for which the Eoglish Govern-
ment has already paid over fifteen million dollars for dama-
ges to our shipping), have given the Laird establishment
great potoriety in this country. The Alabama was built af-
ter Mr. John Laird’s retirement from busineps.

The works of this firm cover 20 acres of ground, and
have held the chief position in Birkenbead sincs 1824, Io
1831, the population numbered only 2,560 ; It Is now over
70,000. Three thonsand gkilled artisans are employed by
Laird & Co., and, to their credit may it be said, the firm
have made maoy liberal arrangements for the moral and so-
clal wellbeing of their employees,

Johp Laird retired from busivess in 1861, when Birken-
hend became n Parliamentsry borough, and was elected
member for the town, retaining the seat to the day of his
death, Since his withdrawal, the works have been carried

on by his three sons.

SEVERAL years slnce a sponteneous exploslon took place
in & rock quarry near Nicholsaville, Ky. The Lexioglon
Gazstto pays that recently these exploslons have begun sgain,
two very violent ones heving ocourred, rending the rock in
ali directions and throwing up & vast amount of débris. The
people of the nelghborbood are very much exerclged in re.
ference to these upaccountable proosedings. The explo-
slons are deseribed g so violent that, If one should occur
under & houss,it would hoist it and its contents like & verita-

ble tarpedo,

Scientific  American,

343

The Groat Suspension Mridge betweoen New York

nond Brooklyn,

The englneors of the Brooklyn Brldge hnve prepared plaus
and wpecifications of the maselve iron naddles upon which the
cables aro to rest, and blde for thelr construotion will woon
becalled for, The waddles, four In number, will sach have
for a foundation a wolid plate of iron, 10 feat long, B fost wide,
and 1} inches thick, The platos are to by provided with two
finnges, which will be imbedded fa the solld magonry of the
tower, But In order to provide for the contraction and ex.
pansion of the enormoos muws of metal In the eables, forty-
thres fron rollers, 3} laches In dismeter, will be Inserted In
& groove betwoen the unddles and the waddle plates. The
saddlen will thon be enabled to move backward and forward,
and accommodate themsolves to the straln of the cables,
which In Hable to differ In Intenslty according to chavges of
the tomperature, Each saddle wil) wolgh wbout 25,000 1bs.,

and will contaln st Its apex s rounded groove 10} inches wide,

THE LATE JOHN LAIRD.

through which the cable will find an exit. Each eable will
be composed of more than 6,000 wires, and will susiain
nesrly 1,000 tuns. The stay cables will bear & portion of
the weight, and it is computed that the entire structure be
twoen the spans will weigh about 5,000 tuns, Itis predicted
that the bridge will bs completed in four years.

Car Brakos,

A serles of experiments were recently made by the Bal.
timore and Ohlo Rallrond Company to test an improvement
made by Mr, Loughridge in cer brakes, The objact was to
determine in what time and distance a single car could be
stopped at high speed In comparison with the old system
where the hand brakes are used, which was determined by
drawing the coupling pin and separatiog two cara from the
train, The results were that, when the pin was pulled and
the brakeman signaled to apply the brakes, the car with the
new gyatem wan stopped when running at a epeed of forty-
olght miles an hour within a distance of 550 fest, and within
18} necondn time, whils with the other carit required 1,200
feet distance, Saveral atops were made,which showed groat
power and a remarkable uniformity of action in the new
brake. Mr. Longhbridge olalms this an the shortest distance

in which a car bas ever been stopped with hand power, as
some two hundred feet were required to fully apply the power
with a brakeman, and that with this improvementthe effec
tiveness of the air brake will be proportionstely increased.

Modimwval Saperatition,
The increased longevity of lutor times in less owing to fm-
proved therapeutics than Improved hygione. Dr. Lyon Play-
fair gays, in & late papor road at Glasgow: When the Egyp-

—_— _ —— ——

tian, Greek, snd Roman clivilizations expired, with thelr
baths avd divine maxims about ablutions spd purifications,
dirt reigned for & thousand years. Nobta man or womsn in
Europe ever took a bath: Lence the spotted plaguer, the
black desths, the swesting sicknesses, the denclog maniss,
the mewing maviss, and biting maaias that raveged tbe pro-
ple, and cut off, in the middls ages, one fourth of the entire
populstion. Raligion eame o the aid of dirt; the more ilthy
n eaint was, the more saintly he was consldered. Home of
the hermits never changed their clothes, and only combed
their halr onoe & yesr. Bt Aothony never washed his feet,
and 8¢, Thomas & Bscket's under garments acquired an addi.
tlonal sanctity from the vermin they contsined. Nervous
disenscr, the result of superstition, were frequent, and often
atiributed to demons.

-
The Camacho FElectro-Motor.

Several scientific men, at Havana, bave beeo appolinted to

examioe the slectro magneticengine

investsd by J. 8 Camacho, and to re-

port on its advantages for indastrial

purposes in general, and especislly an
motive power, So says the Revista

de Teligrafos. In the Camucho elec-

tro-maguet each limb is formed of
four hollow concentric iron cylin-
dera, the inner one half an ipch in
thickness, snd the tbree remsising
ona quarter inch. Tbe interior di-
ameters of the tubes are, respec-
tively, 2,8, 4, and 5 joches. Each
of them is surronnded with & cail
of copper wire, covered with cotton,
aud is one eighth inch in sectiom,
forming, on the tbree inrer tubes,
two complete lsyers with 180 turps,
snd on the outer tube seven layers
with 630 turps.

The copper wire on each tube is
coiled in the same direction, passicg
at its ends across the armsture of
the magnet, and unitieg them,
therefore, in the patural order, so
as to form a eiogle conducior
through which the corrent from the
battery may travel, maguetizing
each tubs, and endowing tbem all
with magnetism of an equsl nsture.
Thelength of the limbs of the mag-
net is 8 inches, the weight 77 ibs,,
and that of the copper wire 47 1ba.,
with s total length of 2 600 feet.

Repeated experiments have shown
that this magnet requires 1hs cur-
rent produced by seven bichromate
of po'asea ¢lemente, and its power of
attraction st & distance of one
twelfth of sn inch is more than
1,250 lbs. An electro.maguet of
the ordinary construction,of equal
exterior dismeter and placad in the
same conditions, is only ableto sup-
port 25 lba., & weight 50 times
smaller,

Repeated experiments of physi-
cists, as eminent and well versed in
eleciro-magnetism as Das Ia Rive,
bave shown that tbe main diff-
culty which has opposed the in-
dustrial application of the electro-
msagnetic force has been that hith-
erto it has proved from 25 to 30
times dearer than that of steam. If,
therefore, M. Camscho has succead-
ed in obtaining electro.-magnets so
powerful, the following proposition canrnot be prozounced
too ventaresome: ‘‘ The new electro.msgnets offer to indus-
try a sourca of power much cheaper than animal Jabor, avd
capable of immediate application to urban rallwsys. The
#ame power is further destined, at no remote epoch, to re-
place advantageously that of steawm.”

The report is sigoed by D Francises Clerch, Professor of
Physice and Chemistry at the College of Guanabscos: D, En.
de Aranlave, Inspector General of Telegraphs for Cuba; D.
Auntonio de Molloa, Eogineer in Chief on the siaff of the
ronds, canals, and harbors, and of public works; and D. Al.
berto de Caatro, Civil Engineer,

Hed Wall Paper Dangers.

To the dangers due to the areenic enterlog into the pig-
ment used in stainiog green wall paper, must now be added
others produced by coralline dye employed in the coloricg of
red hangings. It appears that the poisonous symptoms
(extendipg to acute eraptions of the body, when under gar-
ments thus dyed are woro, aud to eye disess:s in papsred
rooms) are owing not directly to the corallive, sizca reoant
oxperiments have proved the substance to be barmless, but
to an arsenical mordant used to fix It. This last acts as a
polson, both topieally upon the skiv, through contact with
germents, and aleo by its dust and vapors, disengaged from
the stuffs which it colors.

Proressor ScHIMPER has discovered a foesil plant in
protogine, a rock bitherto considered as of jgnecua arigin
aud found in the form of erratic blocks in the sides of Mont
B'sue. The plant s of aquatic nature, and hence the aque-

ous origin of the rock s rendered probable,
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days of tho Falr have been marked by still
C::‘:'m ox’.vlulum. Indeed, we doubt whether any
previous extibition during Inte yenrs has met with so large
» share of popular appraciation, snd certainly none has more
richly deserved the same, As & consequence, wo hear from
exhibitore on all aides self-gratulatory remarks as to the
benofits galned. One munufucturer informs us that he has
recelved orders for forty-five of hin engines ; another traces &
large increase in Lin anles to his representation at the Fair;
» company in need of working capital have negotiations well
advanced for the snme, simply throngh presenting their pro-
ducts under working conditions ; and go on through & num-
ber of instances, all tending to shaw the value of such exhi.
bitions, when rendered renlly attractive to the publio, ag &
means of bringing together the eller and the buyer,

To the careful student of the gradual growth and estab-
liehment of new nationsl industries,there are many evidencen
of progress which cannot but be gratifying. Two Inatances
oceur to un: the fine porcelain and elaborate paper hangings,
manuisctured respectively by the Union Porcelain Works, of
Greenpoint, and Mossrs, Beck & Company, of this city, The
porcelain will, in delicacy of mske and tasteful ornamenta-
tion, compare favorably with the best produced abroad. The
wall paper presents & sexies of embossed, gilded, and colored
designs, equs) in every respect tothose of the finest imported.
We notice also fine collections of bronzes and chandeliers,
alao & varlety of philosophical, dental, and medical ingtru-
ments, the workmanship of which It seems hardly possible
to exoel.

There is a slight difference between swill or sugarhouse
refuse and clear, bright honey, and yet the bees contrive o
find the latter in the former waste as readily as in the sweet-
est of buckwheat fields, A neat hive at the Fair containa the
comb, insects sud all, snd the visitor can see for himself
that the neglected sweets of New York produce & by no
means inferior article.

The Blake stone crusher, & machine which literally chewa
gtope into fragments with a rapidity exceeding tbat to be
found in the geological investigations of a whole regiment of
convicts, is in full operation, It has just gained another
medal—this time at Cincinnati. Snow’'s water wheel gov-
ernor is also exhibited in motion. This device (which we
illastrated on page 182 of our current volume), when the
water is drawn down to & given point, automatically closes
the gate eo as to allow the water to regain the lost head, and,
when at the available point, of itself resumes its natural ac-
tion. Hall’s universal emery grinder is a tool which will
recommend itself to mechianics, on the score of handiness, if
of nothing else. It is an emery wheel,arranged at the extremi.
ty of along arm and actuated by elastic belts, By means
of counterpoises and suitable attachments of the arm, the
wheel can be carried to any point within the radius of the
1stter, turned upside down, carried to the floor or high in the
air, and, when let go, remains in convenient position to be
readily grasped.

Messrs. Merrill & Sons’ drop hammer has been in opers-
tlon, forging emall articles, the metal being heated in a small
porteble forge near by. Phillips’ corn husker deserves men-
tion a8 an excellent machine of its class. The stalks, with
the ears sdhering, are fed in at one end, meeting toothed
rollers and other devices which tear off the ear, husk it, and
deliver it clean, on an endless band, while the stalk, thor-
oughiy crushed, is thrown out benesth.

Stiles’ patent hydrostatic mercury pressure gage is & nov-
elty on which we have heard much favorable comment. Its
prineiple is simply the counterpoising, weighing, and indi-
catlog the steam presszure by means of & low mercury col-
ume. The construction is quite simple, and there are no
springs, levere, or other complicated mechanizm,

By
-

The Value ot Fresh Alr.

Dr. Le Bow, of Paris, in a recent work on hygiene, speak-

ing of the hygiene respiration, obzerves that typhoid fever,
spmmis, typhus, and dysentery are the disesses to which
those who breathe an atmosphere insufficiently renewed are
predisposed. If these individusls are wounded, they are
rapidly dec'mated by puralent infection. Of all the facts
that can bs clted to show the danger to human life that
results from inspiring alr vitiated by the products of our own
respiration, especially when debilitated by disease, none ig
mors convinclng than the mortality which occurs in our
American hoepitals, and which can only be termed frightfal
when compared with that of foreign hospitals, where the
system, alwsys adopted by us, of immense wards containing
msany patients, has been completely abandoned. In COmpar-
ing the mortality of patlents operated on during the wars of
the Crimes and of the Secession, we see, from the statistics
of Chénu and of Woodward, that, while the French army
lost 73 per cent of all operations, the Eoglish army only lost
40 per cent, and the Federal only 34 per cent. In this case
it might be objected that the English and American wounded
were, as bas elsewhere in this work been stated, well fed,
while the French were vory badly fed. Insufficient food
will alwsye incresse the bad effects of Imperfect aeration,
snd it Is difficalt, perhape, 1o ssslgn to esch the exact part
that it plays. Bat in the example which follows, this rea-
#0n cAnDot be fnvoked, for the patlents wers well cared for
In time of peace, ani ia the most renowned hospitals,

In rome statistics in which M. Lefort compared those who
had suffered from the same lenion, smputst'on of the thigh,
he arrived at the following regults, which he communicated
in 1808 to the Hoclety of Sargery

In & hospital containing 100 patients, 25 per cent dled;

B one containing 200, 31 per cent died; in one containing

Srientific merican,

800, 87 per cent died ; in one containing 400, 40 per cent died ;
in the hospitals of Parlg, there dle 74 per cent.

1t thus appears that the most dangerous fields of battle are
legs murderous than for a wounded man to take refuge in
one of the hospitals of Paris, and it may well be open to
question whether any advantsge they afford can counterbal.
ance a gojourn in these dangerous establishments.—Aedical
and Surgical Reporter.

("o-ope'rallon.

We have recontly had to eall attentlon to several new
phares of the ctoperative movement, which hap done so
much in many countries to induce the industrial clagses to
economize thelr mesns and Inveat their savings in mills,
miney, factories, and stores. One of the largest of such as-
pociations (which illustrates the principle admirably, though
it can gearcely be conpidered as & workmen's movement) ig
the Civll Seryice Supply Association, of London, Fogland,
It wan begun by & few government clerke, who united to
purchage their own tea by the chest and calicoes by the
plece.

In pix months just ended, goods to the amount of nearly
£2,000,000 were purchaged by the Aspociation; these goods
wero retsiled st & gross profit of about 10 per cent, showing
o nete result of 24 per cent on the whole, after payment of
expentes, Bat the remarkable feature nbout this associnted
trading is that these large operations spruog from and were
transacted on an original capital of §10,800. The profit of
24 per cent on 2,000,000 is $50,000,equivalent to more than
500 per cent on the original atock of the Association, It
would be difficult to find & better illustration of the value of
emall profits, quick returns, and prompt payments than
this.

Substitutes for Rubber Insulators.
Th, du Moncel examines the manner of rendering wood
non-conductive—a question of some practical importance,
since the only insulator free from brittleness hitherto known,
puitable for the construction of electric insulators, is ebonite,
& substance both costly and liable, in course of time, to an
efflorescence of sulphur.
Ivory and gusiscum wood, which are both relatively good
conductors, bscome nearly non-conduciive if stove.dried
and saturated with certain oily and resinous liquids, which
close up the pores of the bodies in question, and prevent
moigture from penetrating within. Other kinds of wood
can bs modified in the same manner.
Sawdust of hard wood, sgglutinated with blood and sub-
mitted to a considerable pressure, so as to mold it into & golid
tenacious body, like the hardened wooda of M. Latry, is &
good insulator for voltaic currents, After remaining six
days in a damp cellsr, it showed no galvanometric deviation.
Samples of wood beked and soaked in paraffin, and then
exposed to molsture, were gensibly conductive.
- Wood,stove-dried and soaked in different varnishes, proved
algo etill capableof re-absorbing molsture, and, congequently,
of becomirg conductive. Compression diminishes the con.
ductivity of wood for the time being.—Chemical News.

Albumen,

Albumen is an orgsnic compound found both in animal
and vegetsble substances, Its properties are best studied in
the white of an egg, which is a very pure form of albumen.
It slso abounds in the blood and chyle, and more or less in
all the serous fluids in the animal body ; it aleo exists in the
sap of vegetsbles and in their seeds, and other edible parts,
Albumen forms the starting point of animal tissues. The
chief component elements of albumen are carbon, hydrogen,
nitrogen, and oxygen, with smsll proportions of sulpbur and
phosphorus. Itis believed to be a definite chemical com-
pound, though the exsct proportions and the rational for-
mula bave not been definitely ascertained. Carbon forms
fifty-four per cent of it, nitrogen sixteen, and sulphur two,
The dissgreeable smell arising from the decomposition of
egge is from the generation of sulphuretted hydrogen.

Albumen is capable of existing in two states: In one of
which it isgoluble, in the other insoluble, in water, Asgolu-
ble in water, it is found in the egg, the juice of flesh, the
serum of blood, and the juice of vegetables, Soluble albu-
men msy be converted into the insoluble form in the follow-
ing ways:

1. By}the application of heat.—A moderately strong solu-
tion of albumen becomes opalegcent and congulates on being
heated to sbout 150° Fah., but a temperature of 213° is re-
quired if the liquid is very dilute.

2. By addition of strong acids.—Nliirie acld cosgulates
aslbumen perfectly, without the aid of heat. Acetic scid,
however, acts differently, appearing to enter into combina-
tion with the albamen,

8. By the action of metallic salts,—Muny of the salts of the
metals coagulste slbumen completely. Blchloride of mer-
cury, acetate of lead, sulphate of copper, and nitrate of silver
form insoluble compounds, and the egg in therefore used as
an antidote to these poisons. The white precipitate formed
on mixing albumen with nitrate of gilver is a chemical com.
pound of the animal matter with protoxide of silver, and bas
been termed albuminate of silver. Albumen also combines
with lime and baryta. When chloride of barium s used
with albumen, a white precipitate usually forms, By long
keeping, albumen loses its alkaline reaction and becomes
pour and more Umpld than at first. Mucous threads like
cobwebs form in it, which sppear to be eaused by oxidation,

Ammonia asdded to albumen is eald to preserve It for a
longer time,and o lump of eamphor floated in the liguid has
a good effect. Alcohol, ether, creosote, and tanuie acld like.
wise cause the cosgulation of albumen.— Western Photo-
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Recent Dmerican and Foveign Patents.

Improved Heating Furnace.

Adolphus F. Biahop and John . Alken, Norwalk, Cono.~The botler
contalns two alr ehinmbora near tho cude of the eylinder, the faces of which
oro concentric rime, Sald chambera aro cotinected by alr tubes extending
all the way round, exeept in front, where the firo doors are. o & central
spaco 1o placed a farnace, above which is u amoke chamber. The farasce,
alrond fire tabes, alr and smoke cunmbers, aro watertight. and the sir apd
firo tubas are sufliclently apart to pormit an euey circulation of the water
between, around, and among them.

Improved Unr Couplipg.

Frank W. Rowe, Hardwick, Vt.—A {ramo 1s placed a 11ttle below sod fn
the rear of the draw bar, sud & bar I8 conneoted wiih It,%0 s to bave &
small longitudinal movement. The forward ond of sald bar receives &
hingoed block. Tho forward end of tho block projocts & litsle in advance
Of the drawbar, and hias a flaoge, the uppor edga of which hss two notehes
formed 1n 1t to rocelvo the lnk, so thet the 1ink may be rafwed Into a bort-
zontal position by rafslog the forward end of the plock, To u lever 14
sttnchied an nrm which projecta forward Into suoh o position that, when
the free cnd fs moved forward, the sald arm may pass in bonesth the
tilnged block, sud ratso 1ta forward ond Lo ralse the ok f0to s horizoutal
ponition. With the lover and frame is connected o spriong, which, when the
lover Is roleased, forces the sald lover buck, withdrawing the srm apd
allowlug the Nanged block to drop away from the Mok and the drawbar.

Improved Animal Olipping Machine.

Warren 8. Burgoss, Norristown, Pa,, asslgnor to himseit and Charles P,
Blckings, same place.~The cutter o attachod to the end of & vibrating
lover, and vibrated on the cutter plate. An alr ongine gives the vibravieg
motion Lo the laver, Tuo machine {8 counocted with the pump or ¢om-
preaaed alr reservolr by a flexible tube, 0 that it may be conyenlently
moved over the anfmal. By means of a fly wheol, tho cutter 1s given &
steady and regular moton, and the msching is guided with groat esne and
BOCUrACY.

Improved Crosscut Sawling Maohine.

Jeflerson Thompson, Mexico, Ind,—~The saw I8 supported on guldes or
Ways as 1t 18 moved back aud forth by a pitman, clasps serving as slides on
the ways, A cord attached to the forward end of the ways extends up-
ward, and passes between pulleys In o stand, conalsting of the two in-
clined posts. From this atand the cord extends through s plate, which
I8 adjustably attached to & back post, snd thonee to an adjustable srm.
The arm {8 adjusted on & clrculsr plate, 50 a8 Lo Arrest the dowuward
movement of the saw at any desired polnt by means of & pin through the
plate. The saw Is also lifted up and supported by the cord when it {s oot
in operation.

Improved Manufacture of Glasw,

Hugh Perclyal, Blshop Wearmoutb, Eog.—~This Invention consfsts in the
adaptation of covered pots or coverings to be used 1o connection with or-
dinary tavks, and also In the adaptation of ordinAry tasks to be worked
in connection with covered pots or covertngs. Sald pots or coveringa are
constructed with an opening at or near the bottom for the Infow of re-
fined glase, a5 well 88 an opening at the upper part, where the glass Is
gatheredand worked Into merchantable articles. Two or more tanks are
880 connected together, and with the tank conts.ning the pota, by con-
dults below the surface of the glass.

Improved Cotton Planter.

Ollver B. Trout, Honey Grove, Texas—The opening plow is attached to
thelower end of s standsrd Inserted and pivoted In s s)ot In the rear end
of the topgue. The draft stratn upon the standard is sustained by a drace
bsr which Is curved and passes through s slot in the toogue, ssd bas &

of boles { d through Its upper part to receive s pia which
reals upon the tongue. The lower end of s forked laver recelves ths
upper part of the brace bar,and can be operated by the driver from his
seat to ralse the opening plow from the grouad In passing.

Improved Cotton Tie.
Alexander A. S2abo, Houston, Texas.~Tuls investion consists n ablock

lesding to an Inper aperture, ss well as a crampliog groove running losgt-
tudinally from the latter to the end of biock. This enables the daliag to
be effected very rapidly, while the tle is reliable under all contingencies.

Jmwproved Graln Separster,

Hermana Kurth, Milwaukee, Wie,—~This avention relates to certaln Im-
provements in machlnes for cleanlog grain of cockle, garllc, and other Im-
purities. It constats in the combination of a perforated revolviog aylia-
der with an Internal oppositely rotating reel, and the reiative adjastment
of the two, through fricticn wheels. Also in the combination, with the reel,
of an Internsl and external spirsl conveyer, and furthermore to the com-
with the per d revolving cylinder, of an endless apron pass-
ing over adjustable rollers.

Improved Rool or Carriers’ Aprouns of Threshing Machinos.

George C. Dodge, Millburn, IIL—Thts Inveation couststs of a reel with
» hand crank arranged at the rear of a thrashing machize, 50 that the o4
rier can be readily rolled upon the shaft, 50 as to save,the labor aud time
lost in taking It off and packing It when the mechine 4 to be moved from
place to place, or when 1t 18 necessary to put It under shelter from raln and

now.

fmproved Washing Machine.

George D. Berdan, Saddle River, N. J.—This tnvention conaleta In the
application of ctreular guards to the lower besd of & vertical rovolving
rubber having fluted rollers,which sct on the clothes placed between them
snd the corrugsied aldes of the tub. ‘Yhe gusrds are of galvanized wire,
and keep the clothes away from the pivot of the head, foreing them out
sgalust the sides of the tub,

Improved lIroning Table.

Francls Harvey, Renovo, Pa.—A bracket s attached to the wall for sup-
porting s knuckls which has a pivot passtng through & piste, and secured
by & pin which allows It Lo revolve a quarter of a turn, and arrests (ta for-
ther movement by stops. The table 1s ted to the &le by a ver-
tieal pivot projecting from its under side. The leg (s pivoted at the outer
end of the table, #o 84 to be folded up and eecured by & button. The plate
turns on {ts piyot to swing the tadle toor from the wall when folding up or
down, and the knuekle turns in sald plate, for shifting the table toa hort-
zontal or vertical plane.

tmproved Grubbiug Machine.

George E. Reyoer, Clay, Iows. —Power 1a applied to this device by at-
taching s horso to the outer end of a beam, which end Is supported by a
wheol. The mechaniam at the other extramity 1s sdjusted and operates as
follows: Tho machine 14 ratsed from the ground. and a loop Is dropped
over the stump. A ring s then pisced upon the stump, ard & wedge s
driven into the top of the sald stump, which spreads it suffictertly to
fasten the ring. Tho ribg preveats the loop from aiipping oft the stump,
and st tho same Umo serves as & band to proventthe wodge 1rom spread-
1ng the lower part of tho stump, ¥o 84 to tighten sald loop. The kulle Is
then foreed Into the ground five or alx tnches, more or less, snd the horse
ts driven sround the stump, the kulfe cutting off the side roots that may be
in {ts path, At each round the knife 1s forced deeper Into the ground until
all tho s1de roots have been cut off, A hook between the Kulfe and staple
or Joop Is then dropped to the ground,and ls nold down with the foot uatl
{t oatehes npon & root, when s few roands will twist off the top root, and
allow Lho stump 10 be ratsed from the groand.

fmproved Ice Creeper.

Gleorge ¥. Lemon, New York city.—The upper aud lower piates aro cut
of soft rubber, corresponding 0 the sbape of the shank or hollow of the
shoe, tho upper plate bolng made tapertog toward the front part for Atuing
thocurve of (he shank, and produciug & nearly bortzontal poaltion of the
Sudded piate, whick picjiets slightly with the points of ite “tads brlow
(1o Jevel of tho baso of the bee). Doth plates sre riveted to a Jateral sirap
which 1s Interposed between them, and applied by a bucklo at tho ends to
the fool. =

for holding the ends of bale wire, it having su open cross slot on each dde.
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oo : Improved Koy Fastener.

Alfred W, Sporry, Walliogford, Conn.—~This tovention conslsts of »
pointed abaft or arbor with a hookeduwhaped part keyod theroto, A alot
‘ted and polated cam sllden thereon for beipg opened and aitached to the
Koy by u ptvoled lever notiog on & proJroting pln or stud of the cam. The
‘ :\;::d,om ma.‘.‘ltn u:: olrcumforantial groove of the ahaft, and reatate:

1te ateady position thoreon, any attem
Bt Sty DR AL pUshing the anaft Inward

Improved Gralu Bindor.

 Wiiliam Lona snd Robort Wittke, Glenwood, Towa.—Thin geatn bindor i
oporated by followlng tho reaper, taking up the geatn loft at suitable lo-
torvals by the same. The attendant 1s seated on the front framo of the
binder, oporatiog with his foot the lever mechnnivm for throwing the spl-
dor frames [0 and out of genr, e places tho serrated clasp with one hand
Intotho grooved Jawa of tho lock, places with thy other hand the end of the
pinding cord from the outelde below the 1ock wud up the tosids over the
! olasp, winds 1t sroond one Jaw and rooures then the end to the bund privg
wt tharanr of the lock, The turniog motlon of the tines unwiods & sufl.
alout Teugth of the cord from the Kool to extend from the guide rod slong
tho ofroumterenco of the tines over the supporting springs of the swine,
il the turning Of too Hnes (h nearly comploted, Tho cord has then 1oosoly
oncfreled the gathored grain on the tnes. The toothed segments of the
spidor framos gear at this polnt with the spool shaft, and produce tho re-
windlog ot the cord on the spool, sid the stretching of the same, t0 #uch u
degroo thut the supporting tine springs give way snd allow the formation
of tho l00p around tho grafn. The cord I then tightened until the stratn
LUrows the spool abatt out of gear by means of the tenslon springs. Tho
laver of the lock mechavlem 18 engaged almost Kinultancoualy with the
roar exteoding spring of the front frame, 80 a4 Lo elamp tho oluap Into the
cord cgdl and cut tho cord by the shears, The shoaf 1s then dropped and
taken up by tho gatherar,

Improved Foldiug Sout und Tablo,

Willtam Tatley, Pans, H1.—<This invention conslsts of fol0log neats sud
tables, contrived to fold Into recosses 1uto tho foor of s bulldiog Nush with
the surfacs. The object In to provide publio and other balls, market and
other bulldingy, with seats wnd tables that can bo more rendily ¢ispored of
whan it In deslrod to olenr tho foor of them,

Improvod Earth Auger,

Don Jusn Arnold, Brownville, Neb.~The improvements consist {n the
countrnotion of devioes for galdlog tho bit Into preper position when low-
orad on the shaft, and to the provision of 4 socket arm on the sweep which
conueots with the windlass gearfog and causes the bit to bb raleed when n
gertaln predetormined dopth bns been resched, and In Improved means for
goupliug the shaft sections, There I8 & squarc lower end on the lower
section of the shaft, and on a gquars lower end on the bit sleeve, for con-
nectiog tue DI to the ehaltin such & way that the sald bit may be operated
by turning tho sald shaft,

Improved Opera Chair,

Bernhard H. Koechling, New York clty.—~By sufcable gonstruotion, when
the seats are tarned up, the seats and backs become vertioal and paraliel
with each other, 80 a8 to taka un the least possible space, and the scats sre
thrown back by angle frons, 0 8% to conslderably widen tho parsago in
front of the chalrs, giving more room for o perdon Lo stand while another
8 parsing.,

Twmproved Steam and Water Henter.

Edward B, Light, Westfeld, Mass,—Tho scctions of the votler,each of which
conalats of & hollow hub and hollow ring, are connected with each other
by radial tabes. Auy desired namber of the sections may bo used. Upop
the outer sldes of the hollow rings of tho sections are formed & number g
hollow radial arms, which are flattoned toward thelr outer ends Lo furnieh
# Jarge smount of radlating surface, Thoese are provided with a horizoatal
disphragm or partition, extending from thelr luner ends nearly to thelr
outer ends, a0 that, a8 the stream rinss and caters sald arms above the dia-
phragm, 1t may foroe the air out beneath thom.

Improved Post Driver.

Ira M, Hardy, Oshkosh, Wis.~Uhe upright guides are attached to the
Hind bolster, and the bolster 18 provided with an acjusting brace and con-
pocted at the top to uprights, so that they can ahift laterally to the wagon,
The uprighta have a cranked pinton gearing with o toothed portion of the
brace, by which to shift them along it for rightiog them when the trock
stands on uneven ground, The uprights are shifted forward and backward
by an extensiblo brace, made of two parts, which alide alovg each other.
Oge (s ned, 1o bo worked by & pinlon on the other, turned by a hand
crsnk. The rope for holrting the hammer passes under a gulde pulley at
the hind sxle and along to the front of the wagon, where a horsc will be
hitched to it for holsting the hammer.

Improved Car Coupling.

Jacob Shasber, Reading, Pa.—Asthe cars are run together,snd as s lower
1oop or clevis slides up on & hook, It will ralse the upper loop Into sn
erect posttion, so that it will be caught by an outwardly projecting book
pivoted to the froxt of the car, £0 &8 1o be entirely out of the way.

Improved Machine for Transmitting Power.

Albert Reed, Oroville, Cal.—Tols lovention consists of suftasle weighted,
swioging, snd regulating levers, which produce, when set to work, s unl-
form degree of motive power. By setting the operating bandle in motion,
the varlous paris are consecutively brought into sctive operation, untll
the final reciprocation of & singls lover s obtalned.

fmproved Combined Scrubber and Mop.

George Plrraog, Ravenswood, [il.—Tbis 1oveuntion conalsts of a moppiog
contrivance attachied to & handle. There {s o water-recelving boxend a
plece of thick fiexivle rubber, so d that, by placiog the edge of the
rabber on the foor and pulling quickly along, it will spriog back from the
water box, forming an openiox luto the satme, through which {t will torce
the water which it gathers from the foor at its front, snd then, being
quickly lifted frowm the Soor, 1t will foatantly spring up to the box and close
1t, snd confine the water 1o bo removed and poured out.

Improved Wagon Body.

Frapk Clemeas, Ls Fayotio, Ind.—Strap hooks, attached to the side
Dosrds, hook 1nto the eyes of an eyebolt attached to the ends of crows bars,
The ends of the two middie cross bars connect with abors bars, which serve
&3 & platform to the wagol bed, nnd o which braces sre bolted pear one
end. The braces rest sguinst the side boards, sud are secured o place by
band srrews. Other arrsrgements wre provided, so hat, by rewmoving &
rod trom elther end of either end board, the ond bosrd can be swung out
upon the rod as & hiuge, and, by removiog several rods and hand screws,
the whole bed can be taken spart.

Improved Car Coupling.

Alexsnder Neel, Ricbwood, Ohlo—~The drawtiead of one carts provided
with & pia, which 1s conpected by an extension rod with the top of the car.
A band spring of the car {s bent forward and Jocks 1oto & noteh of the plo
when the same 1 rvised, the pin belog readily relessed from the spring
cateh on the alfding back of the drawhead. Tho drawbead of the adjoloing
car has the common coupliog pin, but 1 provided with & lever rod, which
swings on s perforated breckot bar, and supporis, by & bottem guide 100p,
the coupliog Mok in borizontal position for coupliug, Tho top end of the
lover rod {8 retained in positton for holding the link by & cateb plece.
Whes the link s thus Neld hortzontaily, and the coupling pin of the other
drawhead ralead, the approach of the cars produces the entering of the
Uns, aud, by the contact of the lever rod with the drawhead, the deopping
of the ssmo sud 1L swinglog back over tho other drawhosd towara the
¢ar. The Hok enters thon the drswhead until tho conousalon of tho draw,
Deads releases \be ralacd pin and causos tho diopplog of Lhe same.

N £ Twproved Farvo Itogistor.

Emsouel P, Lovaman sod iermun . Loyeman, Atlants,08,~This Inven,
W'W Lo fere-reg oler voxes, whigh uot ooly register, on ao foslde
aﬂpuh', (he number of fares tikon by s oar gonductor, but eimultane.

atriko 4D 1A U8 BOLIeS 0agh paskongor Lhat & record of Lt par.
Weulhr faro has boen made. Tao invention conu'sta 10 DOVEl Imokns wheroby
i ondUstor can MAKS NlA Foglater aud uedko the alarm in & oo mpld

A4 copyeAient mannor thid horetolore.

Seientific mericu,

Improved Contering Daovioe,

Willam D, Black, Lowiaburg, Pa,—TUI8 invention relates to certain fm-
Provements in centortog tools, It consiste inn fapged anpular ring, to the
under sldo of which s ptyoted the ends of Kovoral #ripping armd, Iostde
SAtdring In o gentrally porforated ofsk, Which th attachud to the grippiog
Srms by links, This satd diak 1o extended aboye the onter ring In the form
OF & bork 0F hub, 1 which fa gontatned a polated punch, nsasily beld up by
Adplral spring and provided with a knob, Attachod alko 1o the kub I8 o
dlnlly movivg lever., Whon xald lover I8 moved, tho gripplog arms be.
nenth elutel the abafe to be centercd, and s blow upon the knob of the
Punch taps tho kame o the gentor by causing tho punoh to desosnd through
the hinb and the hole 1o the dink.

Improved Firo Shovel and Tongw,

Haryey Maranyilie, Akron, Oifo.—One arm of the tongs has 8 shovel end,
snd the other termizates 1o g piste, The rear extromitios are pivoted to a
shore bar, Arispgemoents are proyided by whioh the shovel arm msy bo
fhrown In advance of the other, while tho Iatter Is closely held thereto,
making the hoplement tnto i shovel; or both ayms may be brought down
wyenly, so converting It Into s tongs.

Improved Clirculor Saw Gulde,

Calvin H. Husted and Chorles H, MePherson, Bouthwater, Col, Ter.—
The gutde constats of two nrms and & gulde plate, which latter I wade to
alido transvorsely on an ndjusting plato, A supporting roller, for the pur-
pose of supporting the overhapglog portion of the log, having ita upper
Aurface on o level with the lower surface of the log, s connected with the
adjouting plate, and, by mesns of a slottod fange In which (€ revolves, (s
made sojustable as to LIght, and may be eutirely dotachod from the ad-
Justing plate and saw guide. Tuls saw galde may bo adjusted Lo the saw
with safety whon the saw fsronniog o8 well an when it Is at rest.

Improved Fermonting Vol

Joun €. G. Hilpfel), New York city.~Tho object of this invention is to
provide for brewers' feo houses an improved fermonting vat, in which the
beer may be exposed in Jarge guandiies to fermentation, and kept at the
requisite temporature, without the uso of loe floats, The device conaists
of an open yAt with verticslcooling tubens, attached necurely to tha bottom
for the freo olroulation of the alr, or the application of fee by mesns of &
detachable bottom st the lower opening of the cooling tubes,

Improved Bat Ironing Machine.

Antoens Glraux, Louls Drovon, and Claude Sturel, Newark, N. J—The
block for frontng the brim {s arrapged 1o alarge hole In the center of the
table with ita Jower end restiog on s vortically adjustablo stand, so that it
can bo tnkon out afLer the brim has been {roned on the upper alde sod re-
verned, to fron the under aide, the crown being placed in the bole in the
table, The atand for tho block I sdjustable, high or low, to adapt it to
crowns of difierent hights,

Improved Process of C rating Copper Pyrites,
Fraugoin A. H. Ls Rue, Quebec, Canads,~This 18 o process for elimins-
ting fmpurities from and preparing copper pyrites for convenlent traos-
portation, by partially redacing the previously roasted and carbonfzed ore
with hent until it becomes magnetic, and thon pasalog the product through
an electro-magnetic machine, whoroby the copper and {ron ore are sepa-
rated from the earthy or other matter,

Improved Wagon Tonguoe Support.

Joseph Oehler, La Fayette, Ind,~The pole is provided with rear oxtend-
{ug side pleces, by which a fork-shaped end fs produosd, A center plece I8
{nterposed berween the front part of the hounds, and projects, by a tonguo
oxtension,into the forked polo end and Is pivoted therein. The center
plece ts further strengtuened by a longltudinal bar, extendiog back to the
under side of the front axle and fastened thereto,

Improved Check Row Attachment for Planters.

Lyrander L. Hawortd, London, Ohlo,~A cross board {a secored to the
{rame of the planter,and to the end parts are pivoted two pulleys, around
which passes a cord which Iu stretched across the field, The ends are se.
cured to the ground, 8od 1t fa provided with knots at the required diatance
apart of thebills, To thoends of o sbaft are attached arms which rocelve
the cord, o that the same csn elide through freely, but not the knots. As
ench knot strikea the slotted arm, It turos the sald arm 1o the rearward
antil it can slip through the outer part of sald alot. The arm is then sgain
carried forwsard by a welghted arm also stiached to the end of the shaft.
To tbe shaft sre besides atiached guard arms, which prevent the cord from
getting out of the slot asthe knots slip through. Sultable conneetion is
provided from this shaft to the dropping slide and valve.

Improved Electrlc Rallway Signal.

Paul Tesse, Henry Lart'gue, and Plerre D. Prud'homme, Paris, France.—
This 1 ion ls s phoric mast, to the top of which are pivoted two
large arms fulcrumed 80 44 to bang vertically, sald arms belng sttached to
the cranks of two similar electricsl spparatus below by s traction rod-
Just below Wiese two large srms are two small ones, fulcrumed to sald
mast 50 48 to hanghorizontally, and ted, esch by traction rods with
separste electrical apparates similar to the frst menttoned. The whole
line consists of & series of theee masts provided with arms and electrical
apparatus, sald arms belng disposed vartically along the mast when not In
use, snd the electrical spparatus of the large arms of oue station being
connected by wires with the electrical apparatus of the swall arms of the
sccond station, ete. The large arms are Jocked cr presented horizontally
10 the gaze of the engineer, mechanically by moving s crsak of the elec-
trical apparatus. Safd m:tion, also, by meara of s commutator, brings
jato play & battery, which, by communiesting with the electric spparatus
of the small arms of second station, allows them to fall horizontally. The
mechanical e ect of sald fall, through a commutatorand battery of second
wtetion, sends & current back to first station, which acknowledges, upon a
bell and an snnunolator at first station, the receipt of the original aigus)
sent from sald first station. By means of this srrangement the iarge arms
of o mast at the frat station serve as 4 signal (0 an approaching tratp, sod
the elevation of them notifies the agent at second stallon, through the
clectrical apparatus, battery, wires, and small avms of mast at second sis.
tion, of the passsge Of the train past the first station. Afterthe train has
reached the second station, tha agent thero allows the small srms of his
station to fall, whioh mechanioal action, through a commutator and bat-
tery of the second station, sllows the large arnm of the first station to fall,
Said fal), through the commutator and battery of first station, sends auo-
ther ourrent (o second station, which sckuowledges, by a bell and annun-
clator, the receipt of original sigual, and announces the fact that the large
arm of first atation has fallen. This combined electrical and mechanical
apparstus is gitusted In between the Lwo tracks, one large arm and one
amall one on same slde of the wast belng used for the tralos passlng ap,
sod the other large arm and small arm on the opposite side for the tralns
passlog down.

Tmproved Washing Machine.

Danlel Eunkel, Oregon, Mo.~This 1s sn lmprovement on the washing
machine for which lotters patent were granted to same luventor October
30, 1866, By suitable construction, as & disk 1s turned in one direction, a
pin will rest against entd Jiak and hold another pin projectiog downward
vertically, to take hold of tho clothes and sweep them through the suds.
Asthe direction of tha disk 1s changed, rollers partially revolve, the pro
Jeoting plusrestiog againat the disk, and the othors projecting to take bolo
of the clothes i acother place ahd sweep them lo another direction
through the suds, Mechantam 18 provided which keeps the clothes away
from the center of the wab, #0 A% L0 bo o proper position to bo moved
through the suds by tha plns,

Improved Nood Neporater,
Williaw B, Leo, Swan Wiver, Mino~This 18 & msctloe for separatiog
eookle from whent, comprising o shoot motal oylindor perforated with
hules Just Isrge onough to receivo the cookle, but too small for the whest,
with e akin Delt as wide as the length of thy oylfuder surrovndiog 16, This
ouuscs tho parforations to retala the oockle, carry It up, and throw It oo a
dencendig ehsXivg trough, havging 10 the oylinder above the wheat, o
ohuto the cookle aut ut ene end, Abovo the oylinder, where (t 18 not cav,
ered by the bolt, a rovolviog brush (& arranged to brush back ou the cuute
ADy grain that may stiok on tho perforations. The chute has & brush at

one edgo to brush down the wheat und leaye the cookle 1o the hole,
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Improvod Nhingle Bloock Happer mud Bolter,

John ¥, Bassett and Jumes Nichols, Ltmestone, N. Y.~This fovention
constata of o sectorshiped table, pivoted to and moviog by friction rollers
op atruck of the usual copstruction. The table Is provided with rafsed
copeentric rings for tursing readily the block to be cut thereon, s0d Alio
with o ulot and segmentally cut-off side part correspondiog with & saw re-
coss of the truck. A stop pin st the bottom of the pivoted table and s
springlateh defive, 1o counection witl s cheok bloek and stop pin on the
floor, the position of the table towsrd the raw. A pivoted arm with cen-
ter pin awings 1o s staudard of the table, nnd Is spplied to the block or &
center dog fastoned Lo the same. A pivoted hand Jeyer with adjus’sble
dog swinge on tho center pin of the arm, sud serves to sdjust the dlock
for suppliog snd bolting.

Improved Electric OUnr Detnching Device,

Willlam W. Carson, High Bridge, N. Y. ~This invention coasiats of & piy-
oted lever frame, which 1 applied sbove the rail betwesn the wheeln of
each car truck, and placed Io electrical gireult by of spring
with o powder ciarge and detacbing mecbanism of the drawhead, The
closing of the circult, whetber by the action of the lever frame on the
spring eontacts when the car is thrown off (he track, or by direct action
from the our, Iguites the powder char ge,/ separates thereby the drawhead
and detaclhes tho car,

Improved Power Hammer,
Alfrod L. 8, Chenot, Parts, France.~This fuvention couslsts 1o s percus
ston cylinder bearing upon fts lowor end o hammer block and hammer, and
moving nmoothly In an incssfog cylinder, which scts as & guide, and pre-
yenta any lateral motion of the percosslon cyliadeér resulting from the
#trokes of the sume, JXoside the sald percasston cylinder Is & plston rod
bearing upon each end & platon which moves freely Io the cylinder an 4
between the Lwo plstons and permanently attached to the cylinder, &
dinpbragm, wbich, with the two pistons, divides the cylinder Into three
olr ccmpartments. When the plston rod i elevated by the coonecting
mechanism, & vacoom 1s formed In the upper and 10Wer compart. ants, &
compressed pleaum o the middle compartment, svd the cyllnder ralsed
by the elasticity of the alr, When tho connectiog mechanism drives the
piston rod down, the force of the steam, gravity, and the elaaticity of the
alr combine to glve a heavy, quick,and elastic blow.

lmproved Spring Saddle Sear.

John L. Sommeryille, Maysville, Ky.—~Between the sides of the tree
and benesth the pommel, are spiral spriogs inclined in sbort tubes
A Joint in the lesther covering of the tree scparstes the seat irom the
pommel, and s laced up with elastic cord, Strong leather supports st-
tachied to the rear portion of the saddle tree extend forward to nesr the
Joint, the forward ends of which arc attached together and to the leather
coverlng of the seat. Wire rods are connected with the spiral springs ot
one end and with the leather coverig of the seat at ths other end, 4o
that, when tho seat s depressed by the welghtof the person, the pressure
will act upon the spriogs and render the seat elastic.

Improved Car Coupling.

Michael J. Rouch, Middle Granvlile, N. Y., ssslgnor to himself and B. L*
Williame, same place.—The drawhead bhas an additional detachable face
plate fastened to flanges, snd cushioned off by packing. The approachiog
drawhead strikes against the {ace plate and carries & siide back until It
pinhole is vertically below the pinhole of the drawhead, releasing theredby
apin from the siide and droppling 1t to couple with the link of the ordinary
shape. An Inclined moyable plate {5 srranged In slde grooves of the
drawhead belowthe shde piate, to protect the spring of the sliding plate
from injury.

Improved Vailve Coupling for Hose Branches.
James R. Higgs, Utica, N, Y —Th!s 1s an Improved valve coupling for
bose branches, by which two or more streams of water mmay be thrown on
the fire from the same main hose, and thereby the extingutsbing of the
somme facilitated, Thehosabd hes are opened aad closed by a sections
spring valve sliding on a guide tongue of the valye stem turniog io suits
ble bearlogs.

lmproved Reservoir.

Bennet Cohen, Jersey Clty, N, J.—~This s & reservolr which may de at-
tached to the water plpes In the upper stortes of bulld'ngs, 50 that,shonld
the water be cut off from below, there may be a sumfislent supply retalned
above for temporary parposce. The npper part Is made semicircuiar, and
its lower portion tapers down 10 Its junction with the water pipe. Toe
back 1s perfectly fiat, 50 thal it may be secured to the wall. In the plpe
near each reservolr 1o o check valve, 20 that the upward pressure of the
water 1o the pipes will cause the water to run coatinuously up through
the pipes and reservoirs. Each reservolr is provided with s veatilator,
which will close automatically by means of s 80ost valve when the reser-
voiris illed. A faucet taps the water pipe between the check valve snd
lowest part of the rescrvolr, 50 Lhat It may be able to cany of all the wete
contained In the istter,

Impreved Watchman's Time Detector.

Anton Meyer, Btattgart, Germany, assignor to Theodore Hahn, of same
place.—In this device the printed dials hitherto Ia use may ba dispensed
with and platn paper dlsks subatituted, oo which the marks of the atations
and the tiwe are quickiy printed by saitable spring devices without the
direct action of the keys on the markiog parts and a dridge plece. There
fsarotating steel disl, which has the hour and minute subiivistons engraved
1o raised Ggures thereon, and s set o motion by a sultadle clock tratn.
The numibers of the stations are arranged sldewlse thereof, and marked
on a plain paper dlak, rotatisg with the stecl dial, by means of strong
band springs with steel warkiog plates. The lsst are actusted by the
keys at the stations so that one spring strikes on the steel disk at each
statton forindicating the time, while the sprivgs for markiog the stations
strike thelr corresponding sumbers consecutively i the customary man
ner.

Tmproved Wood Planing Machliue.

Jobhn H. Russell, Mliwsukee, Wis.~Tuls s an mproved system of
spriogs fer attachment 1o planer and sticke” *ables, to cnable rake heads
with taperfug or arched backs aud other diticrent sbaped pleces of wood
to be plaped upon three or four sides at a time, snd whlch will hold the
wood to be planed frmly in place while belvg operated upon.

Iwmproved Rotary Stenm Eugine.

Willism Haab, Now York city.—Tho sbaft is attached 10 & piston plate
enclosed betwoen the two parts of & cylinder, to which the piston Is
sccured. The sbutment (s given a horizontal reclprocating motion by the
exbanst steam, snd is Gxed to one log of & gate. O the other leg is &
plston, which works in a4 small straight cylinder, which cyitoder is con-
pected with the maln eylinder, The abutment plays dack and forth ia s
chamber. A supplementary exkanst tube Is coapected with the cylinder,
and ta for the pUrpose of cxhausting any steam that may remaln dbetween
the ptaton and the abulment after (he platon bas pssscd the exbaust cyl-
tnder. A spiral spring on this tabe throws the abutment acd the amall
piaton back, the fortner 1010 the ey lindorand the latter to the cyltnder, at
each revolution of the matn platon. The steam M sdmitted through the
tube, tn which Is & rotating steam valve, whiloh s sitersately closed snd
opeted by tappets an the tatriking ao arm attached (0 the valve stem

Improved Liguid Compound for Buralshing Leathor Goods.

James Classcn, New York city.~Thls compound s prepared of ground
outgalls aud exiraot of logwood hotled In water, Gastile xosp, snd glyce.
rin, A ftew drops of the Hguid are wixed with the commaon tok used tor
burnishing and Oulehing leather goods, the tuk becoming theredy of supe-
rior biscxing quality,

Tmprovod Moldlug Machine,

Otto Meyer, Kavsaw Oity, Mo, ~Tuls Inventton conslste of & barre
saw mounuted on rollers, which sre In WOjustable supports adapted for
whiftipg readlly to sult vawa of difforent slaos for sawing d'fferont curves
Thera 1s a0 acjustablo work-holdfog table for presenting the work to the
eaw, by which 18 1n dealguod to saw moldings 1o shape with less waste of
Wmio than attends tho presont mode of sulokiog woldlogs. The Idea 1a 10
caw out whole atrips lu making grooves, und (n cutting out corners and
the 1Ko that may be wsed for window utops, boads, and the Itke, whioh a
ROW Out {nto shavings. »
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The Charce for Insertion wnder (is Aead 1+ B1 @ Lint.

cultn onts, Farm Machinery-

u%m"ﬁ%am.’mng:.mug_ ’

Injectors mpor Reg-

...'.’.’43. no-'.':'ﬁ'.'. mju. e e, 4.0,
Drooks, 422 Vise St., Ihiladelpnts, Pa.

. For the best Faucet in tho world, address

X. iore, 150 Oslyer St Brooklyn, KD, Se¢8. A Jooe €

Notios.—All the parts for making one Pat-
ent Miniature Stenn Eogine, with Liceuse, for §1. Ad:

droms Albert L. Daway, Westficld, Mars,

Good Bilts, Hand or Machine Made, and at
16w prices. Sendto O, B Hanter, Hiosda'e, N. .

A practioal Engineer and Drsftsman, of
good noss capacily, withes & sitaation cowbdining
16400r Aud outdoor work. [s familiar with Bisst Fur-
avee. Pamping, Hotwilog, Hydroatatie, and geuers)
Machiaery, and will make himeeil geneoraily usrfulats
modarate salary. Address 8. K. Wells, Pniladelohia,Pa.

d entertaining Toy ** Return
Dl?:.t"'on:::n.r?lae:uu—lle engn right for sale,
Address E. B, Motgan, Paterson, ¥.J.

Engines and Boilers a Specinlty—1st claws ;
new patierns ; late patents; reauced prices. Plaly and
Cat-oft Hor'l and Vert'l Engines: Holsting Eoglnes:
the celebratod Amos’ Portable Engines ; Botlers of all
kinda; Climax Turoine; and tho best Saw M In the
market. Largo stoox always on band, Hsmpeon,
Whaicehill & C0., 55 Cortlandt 8t., New York, Works at
Newburgh, N, Y.

Hydranlic Press—A second hand Pross
wanted for use in piiating ofoe. Addross J,57 Wooe
St,, Piutsborgh, P'a,

We want o good Traveling Salesman for
ench State and thoe Dritisd Provioces. Lenigh Valley
Emery Wheel Company, Welkeport, Pa.

Models and light metal work, H. B, Morris,
Ithaea, N, Y.

Miller, Barr, & Parkin, Pittsburgh, Pa have
amachine for making steel plston rings 1or hammer and
steam engine oylinders, Scnd for dorcription.

Eeonomy and Safety—Horizontal and Up.
right Kngines, new and 24 hand, 2to 150 B. P, forall pur,
poses, Loco,, Flue, Up., snd Hor,, tabular Bollere, new,
24 hand, aod rebullt; Woodward, Cameron, Nisgara, and
other Steam Pumps. all sizes ; SH.P, Baxter and double
Holsting Eogine. Eachartiole fally warranted. Wilson
& Roake, Water and Dover Sts., New York,

Pratt's Liquid Paint Dryer and White Ja-
pan surpasses tuy Eoglish Pat Dryers and Brown Japan
1o color, quslity, and price. Stnd for descriptive circn.
1ar to A. W, Pratt & Co,, 53 Falton St., New York.

Baling Presses. J.M.Albertson,N.London,Ct.

New and latest improved 25 h. p. Hoadley
Portable, $1.550, Foresith & Co,, Manchester, N, H,

For Solid Wrought-iron Beamg, etc., see ad-
vertisement, Address Unfox Iron Mills, Pittaburgh, Pa.,
for ithograph, ote.

Walrus Leather Wheels for polishing Iron,
Steel, and sll flne Metals. Greene, Tweed & Co., 18
Park Place, New York,

Sold Low—A Book and Documents, show-
fog bow lo iotroduce lavenuons, Flans apnd meth-
ods fur selllog Patents are successfully elaborafec
into & Practical System. The ScianUfic American, Dec,
18th, *i5, satd: * We bellove It will be so acquisition of
much value to loventors.” Send for clrcalar. 8, S,
Msnn & Co., 281 Howard 8t,, Baltimore, Md.

Rues “Little Giant" Injectors, Cheapest
snd Best Boller Foeder in the market. W. L. Chase &
Co., %8. 9. 97 Liberty Btreat, New York.

Blake’s Belt Studs are the most reliable
fasteniow for Rabberor Leathor Beits, Greene, Tweeo
& Co.. 18 Park Place, New York.

Many New Eoglaad Manufactories have Gas
Works, whict light tnem at one fourth the cost of coa)
gse. For perticulars, sddress Providence Steam and
Gas Pipe Compacy, Providesce. B. 1.,

Hotchkiss Air Sp: 'n%' Forge Hammer, best
1o the market Prices low.D. Frisbie & Co..New Hsven Ct

Steam Whistles, Valves, and Cocks. Send
for Price List. Batley, Farrell & Co., Pitusburgh, Pa.

For Bolid Emery Wheels and Machinery,
#end to the Unlon Stone Co., Boston, Mass., for ¢irculs:

Scale in Steam Boilers.—I will remove and
prevent Scale I suy Steam Botler, snd make no charge
uotd the work 1s found satlsfactory. Geo. W, Lord,
Pailadelphia, Py,

Engines2t0 8 H.P. N.Twiss, New Haven, Ct.

For Sale—A valusble Patent on small ar-
Ucle made of metal. M. Scott, New Brighton, Pa,
First Class Tools and Tool Chests, For
éescriptive cirenlar, sddress J. T, Pratt & Co,, 53 Fulton
Bt,, New York,
Matson's Combination Governor sold under
full gasrastee. Address Matson Bros., Moline, Iil,
Bteam and Water Gauge and Gacge Cocks
Comuined, requiring only two uoles in the Bollir, used
by sll botler makers who have seea It, §15, T. Holland
& Co.. 0 & 64 Gold BL., New York. Send for cstslogue.
Millstone Dressing Dismond Machines—
Stmple, eflective, cconomical and durable, gIviog unl-
versal sstisfaction. J, Dickinson, 61 Nassan St,, N.¥.
Babbitt Metals—For the best, s~nd to Co
pard & Murrsy, lron and Brass Fouaders, 30th & Chest-
pot Bta., Phtiadelphis, Ps.
For the best Cotton Cans and Galvani
FPalls sddress James Hul, Providence, K. 1. xed Jire
For small size Screw Cuniﬁ Engine Lathes
S84 driil Lathes, soaress Star Tool Co., Providence, B, 1L

Mechanical Expert in Patent Cases, I,
Stetson, W Marrsy iul.,?‘-t York. il

For the Best Portable Enlivino in the world,
sddress Daxter Stesmn Buglne Co., 18 Park Place, §. Y.

Prica only three dollars—The Tom Thum!
Electnic Telogrsph. A cotpact working Telograph ap
b tor a mess making magnets, the
electric Ugol, giving alarme, s0d varions 0thor purposes
Css be put ln operstion by sny led. Includes battery
key snd wires. Nestly pecked snd sent Lo il parts of
the woria 0n receipt of price. ¥, C. Besch & Co.,
Brosawsy, New Yorg.

Tingue, House & Co, 6 Dusne 8t., N. Y
Manufscrurers of Maghine Bl'.nlnunl.hlu.un:l Cloths
Endless or 1o ploce, oy Printers, Bugravers, Polishers
Pisao Forte Makers, Paper Makors, Call¢o Printers
Punching or Weklisr Oloth, Fiiter and Strainor Cloths
tor wll kinds of Uqulds, Bample sent on application,

, Wrecking, P
xmnuu‘llwblncm [ ...?'f,‘,"l."..‘f: ‘L’:‘.‘.’m.‘i’
meot, Andreow’s Fatent, inside page,
Temples & Ollcans, Draper, Hopedale, Mass
All Froit-can Tools ¥ erracute,Bridgeton,N.J,

Scientific American,

Hydraalic Prosses and Jacks, new and so
cond band, Lathes and Machinery for Pol'ahing snd Buf.
fing Mewals. K. Lyon 9 Grand Bireet, New York,

Deane # Patent Stesm Pump—for all pur
poses—Striotly fAirst cla-s and rellable. 8und tor clrcular.
W. L. Ohsse & Co., ™ & ¥1 Liberty 8L, New York,

riges—(Fan Blast), Portsble and Station-
u'folmwn Portanble rz:'n Co., Paliadelphia, Pa.
The “Seclentific American” Office, New York,
s ftted witn the Ministure Electric Telegraph, By
wuching Hitle buttons on the desss of the mansgers,
dAgonls are sont 10 persons In the yarious departmente
of the estabilshment, Chesp snd offective. Splendid
tor shope, offices, dwellings, Works for any distance.
Price 5. F. O, Beach & Co., 33 Broadway, Now York,
Makers., BSend for free llustrsted Catalogue,

Brown's Ood{urd ‘gulrry & Contractor's Ap-
sarstus for howsting avd conveylng materals by irop
mblo. W, D. Andrews & Rro,, 414 Water St,, Now York.

For Surfasce Planers, small size, and for
fox Corner Grooving Machines, send to A, Davis, Low-
WL, Mass,

Lathes, Planers, Drills, Milling and Index
Machines, Geo. 8. Linocoln & Co,, Hartford, Conn,

For bost Presses, Dies and Fruit Can Tools,
Ulise & Williamos, cor.of Flymouth & Jay, Brooklyn N.Y.

Eames Patent Molding Machines for Metal
Castirge, Saves fully one third 1n cost of Isbor of mold.
ng, snd secures betlor work than the ordinary method.
For Clrealars, address I'. & ¥F.Corbin, New Britain,Conn

Small Portable Engines, 2 to 12 H.P, Send
or Pricon & Catalogue, Tully & Wilde, 2 Piatt 8¢, N.Y,

The Improved Hoadley Cut-off Engine—The
Jheapont, Best, and Most Keonomlosl steam-power In
ho Unfted Btatos, Sond for olroular, W. L. Chase &
Co,, 18 & 97 Liberty 8, New York,

Peck’'s Patont Drop Press, For circulars,
Address Mo, Peck & Co., Now Haven, Conn

Small Tools and Gear Wheals for Models,
Lint free, Goodpow & Wightman 28 Corninll, Bonton, Ma
Portable Engines, now and rebuilt 2d hand,
aapeciaity. Eogines, Bollers, Pumps, aud Machinist's
Lools, JX, 0, Suearman, 45 Cortlapdt 8t,, Now York.
Spinning Rings of a Superior Quality—
Vhlgnnvluogspmnl%: King Co., pWhlumv(l)llo. M{u.
3004 for sample and prioe Hst,

Johrson's Universal Lathe Chuck, Address
wambertyille Iron Works, Lamsertville, N, J,

Best Philadelphia Oak Belting and Monitor
ititehed. @, W, Arny, Manufacturer, 501 & %08 Chorry
L, Phiiadelptin, Pa. Send for new ciroular,

Buy Boult's Paneling, Moulding, and Dove
wlling Machine, Send for circular and ssmple of work,
3. Cl Mach'y Co., Battle Croek, Mioh.. Box 247,

The New Half Dollar and other Steam En-
glues. E. P. Qyder, 38 Clormont Ay, , Brooklyn, N. Y,
For First Class Steam Bollers, address Lam-
vertville ron Worke, Lambertyille, N, J.

E. A. C. will find a rule for proportioning
cone pulleys on p. 180, vol, 26 —H  G. R, will find party

culars of the roward ofiered for a car coupler on P.
161, vol. 20.—G. K, Jr.ahould consult u physician,—J, F.
sab galvanize cast irop by the process described on p.
¥, vol, 24.—M. M. will find directions for gild'ng mir-
ror frames on p 5, vol. 28.—J. F. F. and otbers will
fod 8, Hughes' book on ““Gas Works and the Manufsc-
(ure of Conl Gas " useful,—W. W. D should consult
0. 215, vol. 80, for directions for extrscting essential
olls ~F. H. can case-hardeniron by the process de-
scribed on p. 281, vol. 27.—J. M. W. and J. G.should re-
fertop. 140, vol. 81, for s descripiion of the * horse
asir"” spake.~T. U. S. will find fall directiors for
orovziug on brass on p. 831, vol.29.—E. P. M. and S. G.
A. will find dircctions for bronzing onbrasson p 531,
vol. 26, Aballoon (gutta percha) varnfsh fs dercribed
o0 P- 209, v01.%0.—M. A. C. will find a recipe for bronze
1scquer on p. 831, vol. 49, and verde brovze on brass on
0. 283, vol.3L.—C. L. D. should referto p. 212, vol. 26,
for & metbod of tinping cast {ron.—F. G. 8. will
4nd a good recipe for calcimine (sometimes epelt kal-
somine) on p. 851, vol 24,—J. B. will find arecipe for a
cement for leather on p, 155, vol. 25—0. M. L.can wa-
terproof cotton cloth by the process described on p.
%0, vol. %0, and prevent miidew by the recipe on p,153.
vol.27.—H, R J. and C, G. J.’s rules for inding the ra-
dfus of & circle,chord and arc belog given, arecorrect,
but neither (s the solution that R. O. B. asked for.—J.
3. E will fnd full directions for proportioning gears on
0.157,v0l. 2. —C.E. H, will finda description of apet-
rifying process, applicable to dead bodies,on p. 22, vol.
8.~G.A.S.should refer to p, 265, vol. 31, for amethod
of preserviog flowers. For directions for crystalizing
them, see p. 283, vol, 81,

(1) A. H. D, says: A friend of mine has re-
cently purchased a 10 horse engioe and botler, in which
the feed water of the boller is heated by live steam ta-
ken from the dome on the boller. The manufacturer
' nds him, for e my's sake, to heat the feed
water by the exhaust, Pleavre give yosur oplufon, A.
{t1s more cconomical and ususl Lo heat the feed water
with theexhaust steam,

(2) T.D.says: 1. Given a piece of watch
#pring stee’,\l fuet long.tightly drawn and securely fas-
tened atboth ends,at 110 Fah, what will be the contrac
tHonat0>2? Wil the spring return to {ts origios! lengrh
At 110°, provided the fastenings have mesnwhile been
andisturbad? A, It voems Lo us that the spriog would
oresk if cooled under the given conditions. 2. Wil
steel wire deteriorate from constant contact with rub-
ber,pure or vulcanized?  Whoat remedy, If any, can be
aged to preveut such deterforation? A.Wethivkpot;
butin any event,s coat of varnish will act as a protee-
tlon.

(3) G, asks: 1, Has there ovor beena loco-
motive constructed with only one eylicder? A, Wedo
sot kvow of any. 2. Could & logowmotive be workeo
with only one cylinder,snd would there be auytbing
objectionsble In such construetion? A. A locomotive
oan be worked with one oylinder, as Is evident from the
fact that it s dope ovcasionally, 1n cuus of aceldent,
I'ne principal objection to a slvgle eylinder engine I¢
the difflculty of starting apd roverslog,

(4) J. 8. McK, says: I live in lon‘;hudc
3049/ W, from Woeshipgion, sod 1o Jatitude 83 80/ N,
Whatis the proper varistion of the muguetic necdle st
thip polnt? Isthere s general rule by whioh I can fina
the variation of the nesdle at nuy point, knowing the
Istitude nnd lopgitude? On what degroe of longitude
8 the vartatien 07 A, The variation mustbe found by
obseryation, It {s not goustant at auy one place, so
that tho agouic Hnes, or lines of no yarlntlon, are con -
Houslly changiog thelr position,

5y J. C. W, saya: In Ponnsylvania and
elsswhere,we utelntge guantities of soft cosl [or Aeam
purposes, costing from $5.00 10 85 per tun. We ean gst
slack or fine coal for sbout §250 per tup, We tave
tried several times Lo use slack, and as maby timos bave
falled 1o make It work satisfactorlly. We bave come
to the conclusion that we 4o not know bow to con:
struet our furnsces spd manage our fires, snd we wounld
be pleasad to have your views on the qaestion. A,
Such cosl requires s strong draft, aud grate bars wi'h
small lnterstices, Steam I8 sometimes admitted beo-
nesth the ash pit. Thereare several patented devices
for burning coal dust and slack that are well spoken of.

(6) G. H.G. & 8. M, C, say: 1. We wish to
conduet steam from boller Lo engine, distance 530 feet,
What would bo the loss per cent of furl by the conden-
sation of ateam 1n travellog that distance, sod what
slzed pipe wounld be required Lo supply » 3 bhorss power
eogiue undar the above clrcams’ances, provided the
plue be well packed? A. Tone loss would be (nspprect-
able I the pips was well covered and trapoed. Uso s
pipe Sinches tn diamater, 2, What wonld be the cost
of ao alr pump sufielently Isrge to furnish 20 horse
power? A. Four(hoursnd doliars, 3. Would addition-
al distance require sdditionsl pumps? A. No, for a
reasonable incresse of distance. 4, Ehould » station-
ary engine haveaslide valve set with lesd or Iap, and
bhow much of etther ? Shonld It be set so that the In-
stant it passes the center the port will open? A The
ttesm port shoald commeuce to open justbefore the
end of stroke. Thers Is nogenersl rule for the best
amount of lap. 5. With what would you besze the bell
of & steam whistie made of thin sheet copper? A, It
s not probable that you can repalr It successtully,

(7) W.S. H. says: [ wish to make a model
of n steamboat 28 teet Jong, 857 feet wide, 13 feet dnp.
and 72 feet wide over all. Would & model, 5 feet 2 {neb-
on long, 0% Inches wide, 85 ioches deep, snd 18inches
wide over all, be in the right proportion? A. The pro-
portions are correct,

(8) J. B. says: Please give me a formula
for making best sewing mwachite oll. A, Bweet o1l will
probably apswer this purpose better than any manufac-
tured comoound,

Haviog Brazil wax In powder, I wisbed to form (t into
tablets, and applied heat, but falled to sccompliah the
deslred object. What will cause the particles to ad-
here? A. We think that the proper degree of heat
would accomplish the desired result.

(9) C. M. A.says: I propose to ventilate
my house by means of wooden tubes, startiug irom
pear the floor, passing (nslde partitions,and debouching
atthe roof. The house Is warmed by a furnace. 1 am
told by a builder that the draft (n these tubes will be
a8 l1kely to bedown as up,andthat the only proper way
{6 to havethe tubes termioate in & chimney. Ican see
that he may be correct 20 Jong 88 the temperature n-
aide the house and ontside 18 equal, as (n summer; but
would not a very elightaddition of heat to theairof s
100m csuse a current to pass up the ventllstor? A,
Yes. You srecorrect; experience proyes that your
tubes will work very well.

810) E. asks: My drivinlrr pulley is 6 feet
fn dinmeter, and driven pulley {s 91nches in diameter,
My belt 18 of fodis rubber, i ingh thick sod 14 inches
wide: It travels 2,013 feet per minute, and s 41 feet
long, How muchhorse power am [ nsiog? A, You do
not send enough da*a. The distance between the cen-
ters of the pulleysand the tension of the belt abould
begiven. Probadly the most satisfactory mode of
settiipg the question would be to make a test, If the

mastter {sof any imporiance.

(11) E. H. asks: 1. What should be the
strength of a nickel solution? Do the salts meraly re-
qaire to bedizsolved In water, or Ia cyanide required ?
A. If the salt you speak of Is (a8 is highly probadble)
the double sulpbate of 18 and ntckel, 100 parts of
waterat 6)° Fah. will d1ssolve5 '8 parts of the salt. 2,
How 1s the mottied or crystaline sppesrance given to
galvanized {ron,particularly that used for making lee
watercoolers? A. By the action of dilute nitric acld,
3. What 1s the Istest and best work on electro-metal-
lurgy ? A. Roseleur’s* Galvapoplastic Manipulation.”
4. Is there any way of coatipgcastiron goods, such as
doorkoobs, hollow and made of malleable Iron, so as
to prevent them from rustiog? Plating with copper
snd nickel did potdo fo all casce,as the fron is porous,
and electro-plating will not All up all the small boles,
A. Try Japan varnish.

(12) B. H. asks: What is the metal used,
and what isthe procesa of making galvanized sheet
and otheriron? A. The ifon, after belog cleaned and
washed with muriate of zine, s dipped Ioto a bath of
zinc with & little mercary, or zipcalone. Alittle potas-
slum or sodium is sometimes added to the amalgam,

(18) H. K. asks: If the normal tempera-
ture of air {s 65° Fah., and It s compressed to 501bs
pressure to the square inch, what will be ita tempera-
ture? A. Nearly 250°,1f there be no loss of heat by ra,
diation orconduction,

(14) R. T. asks: Will a thin steel spring,
such as is employed on harncss, lose Its temper in the
processof tinniog? A. No.

(15) O. K. asks: What will be the work-
tog horse power of abollor whose dimensions are 2
teet dismeter, 9 feet lepgth,with 32 two Inch tubes,
snd of an engioe of 5 inchos bore by 10 fuches stroke,
with €0 1bs. pressure per square foch? A, Aboutéor?
norse power,

(16) J. J. T.says: 1. I havea double chim.
pey.each chimpey of which 1a & by 20 mcher, and 45
teot high. Sometimes [ use ope of them for s ventila.
tor,snd the smoke will g0 up the chimney and down
the other into my room;at other thves the draft Is
downboth chlmpoys. What s the difficulty? A, The
arrangement is bad. The ventllatiog flue would be
better onthe other side of the room. 2. Where fs the
proper place to put registers for ventilating a room, as
the top or bottom tn the alde wall ? A. At the bottom,
#ith sowe exceptiony. 8. Does one chlmney or ventil.
storipterfore with the other In the same room? A,
Yes, moroor less,

(17) J. B asks: Is tho iden that powerful
angines may bo driven by comprossed alr in plago of
stonm practical 7 A, The change would not be econos
mical,

(18) A. V. asks: Has tho low pressure
pound of atesm more yolumo and power than the high
oressure? A. If the presatre 16 0nly 20108 , 1t must aot
upon 4 tLnos sx mueh area of PINTOD Bn stonm of 80 1bs,
pressure, to produce the same eftect, sther things belng
equal,

(10) €. M. Q. and others.—The most im.
portant magneto-clectrio WAChines ikve beon fully de-
soribod, inmnoy cagos with appropriste (lastrations,

{0 these columns,
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(20) W, H. asks: When, in painting walls
two or) more coa’s ary spottrd, i 1t p:l""-‘ the un.’
equsl troweliey In piasterig, les¥ing soma parts more
POTONN \han orhors, (thus producing an anrqual absorp.
ton of coler? A, 1t {4 most probably e.usd oy &
Frester amounnt of plaster having besn Isoorporsted
with (he Ime o tome pisces than I others. 2, What i
the beat prepsistion for costing the walls prior to
PABLIBE. (0 obtatn an even gloss? A. TLis orasl to re.
peatihe coats of pafnt until the pores are weli fliled
and an even glos Is obtslned, Sometimes as Wany ad
five 0OAts are pecessary. Toa fiest and lest sppif-
cation should be the pstnt. 4. [6ealoimintog walls rhat
Are Yery porous (or, as some eall them, e burnt) the
colorinmo quiskly taxen tp an Lo prevent (e belng put
on cvenly, and dries shaded or clonded. A gine aize
will notstop the suctton. What will 7 A, 16 ealoimin.
fog, the walls ehould be rst thoroughly Washeo; when
dry, A cont of glue »ixiug may be puton; If the Intteris
ot the proper consistence, the calcimining wiil fnlan
of an even tint,

(21) J. F. naks: What in & simple Wiy to
Ilne tuafting? A By running s fne line through the
boxes, #0 adjusting them, and then putting up the
sbafting.

Are thoro any slide valve engines that oan be re-
versed? A, Yen,

Ihave s spyglass with two glasses, The lsrge glass (s
fist; would it not be better to grind It to » convex? A.
Yes, if It Inproperly done. We do not thisk, however
that the glars Is tat,

(22) J. D, W, says, in referonce to A, Z's
difficulty with tis blower: My blower would not biaw
when 1t was finlihied, Your answerto A. Z. was “that
he had probably made the faus 0 that they only kept
the alrin the eane (n motion Instead of forelog It ont."™
Howastonld s hlower be made so a8 to fores out the alr
instead of simoly giviog It motlon? A, itis s good
plao to arrange the facs o the case 80 that thesir s
slightly comprossed after reception, and aliowed (o ex-
pand on reaching the dischargoopeniogs,

(23) S, aska: If it be true that a candle
fired out of s sbot gun will go through & bosrd what
would bappen If the candle was still and the board sent
ngainst (t with exactly the same (orce sh I8 reqoired to
shoot the candle through the bosrd? A. By patity of
reasoning, the board should go through the candle, (¢
the * wicked'' part of the candle were not strorg,
enough to reslatit,

Which way wounld a compans polnt If It were placed ex-
actly over the north pole? A. If freely susponded, It
would,no doubt, polnt to the north pole.

243 F. 8, Jr. says: 1. How long is a Ger-
man mile? A, German short mile, 558 yards: German
long mtle, 10,126 yardn; German geographtesl mile 8,100
yards; German aes mile, 2,085 yards. 2. How long s s
German foot? A, Prusiian avd Danfsh foot fs 1 009782
Eoglish feet; Austrian foot la 1°037125 English feet;
Germun foot 0971 Engilsh feet,

(25) I. P. MeD. asks: 1. Which hias the
more resistance to electricity,s relay or a sounder, snd
why? A.Commonly speaking, the relsy, becanse of
the grester pumber of convolutions of wire In its cotls.
In gome msin line soguders, the rea atance Is equal to
that of the ordivary relay. 2. Will electricity separate
1o apy degree, Or travel 10 two diflerent directicna? A,
Yes. 3. Isnotelectricity atiracted to some sxtentdy
the north pole, ard =il 1t ot take & portherly direc-
tion in preferenceto a southerly one? A No. 4 Ia
wateracond or pon ductor? A. Water Ia n
conductor of electricity, altbovgh & poorone. 5 Wil
it form & good ground wire when not coznected direet-
ly with the groundorearth? A No. 6 Havethe pores
in apy substence anythiog to do with 1ts power of
condacting electricity? A. Conductivity has been
shown to vary with the density of metal ronductors.
7. Do you think telegraphing a good business to follow?
A. Yes,

(26) R. O. 8. asks: How much nitrate of
sfiver could I got by dissolving a siiver doliar fo nitric
scld? A, The nitrate of sliver will welgh a littie more
than half as much sgsin as the coln. 2. Would 1t be sufll-
clently pure for photograpbfc purposes after betog fused
and re-crystallized? A. You would probably bave
trouble, 3. In what sort of a vessel would the fusing
baveto bedone? A. Fase 1tio s sliver dish. Your
zoln 1# probably mada of analloy of gold. The Inscrip-
tion signifies Joon V, King of Petalg, (antransiatable
abbrevistion). ** [a hoc algno vioces ™ means “by this
#len " (the cross) * thou shalt conquer.”

(27) N.A. W.says: My housekeeper went
10 the dark Or AOME SURNT, and CAme rauLing back, say-
fog thata witch, & wizard, orthe devil was i the sugar
barrel. * lcoostdered myself equal to all three,and
poldly went for them. Tae frightesed housekeeper
told mo to atir the sugsr; [ did 0,and to my astonish-
ment it produced a white laht rerembling the light
from electricity. Wil you glvesn explavation ™ A.
[t1s well knpown thet, when two pleces of sugsr are
rubbed together in the dark, asort of clectrical phoa:
phorescence may be observed, due probably to the fric-
tion of the particles. Attention has been called to It
In our columny,

(28) G. C. W. asks: How do astronomers
calouiste the ¢intances of the sun and stms? A, The
sun‘s distance I calculated In varfous ways, &s by ob-
serviog the time 1t takes for lght to travel {rem the
vun to the earth, by poting, from projer polota on the
sarth'ssurfsce, the Ume occapled in the transit of Ve-
sur, ete. The distance of the stars s cstimated from
paraliax,

1. What are metoors composed of? A Principally of
tron, nlekel, bydrogen, and certaln minersis. 2. What
gives them volocity? A. Thelrorbital movement.
1.Which bas the strongest attraction,sn electro-magnet
with ope half tnch core, contatning NIty fect of copper
wire welghlng one balf pound, Or 0ne Of the same rize
contsinipg one dred fect of per wire welghlog
one balf pound? A. Thelatter. & What weight will
An olegtro-pagnet, contatning %0 feet of copper wire,
No. 22, with one half inch core, with one cell of Bun-
son's battery, holdup? &, We can give you no general
rule for determining magnetlo energy In this mavner.
What {s tho origin and chomioal aunlysis of tho aera-
Iites? A, They are supponed to bo ot planetary origin,
For analysts, 500 AUEWETHA L0 metoor, above,

What (s the rule tofod the convextty of u olrole, such
u% the oarth, reckoned from u level? A, Seo p. 192
vol, 80.

owhnln the length of tho atoswship Great Eastern?
What {s the size of her opgine oylinders, snd how msny
ups of coal didstie conjume fn M hours? A. Length
092 toot; oylindors of paddle wheel englnos T4 fnches
dlameter by 14 foet siroke ; oylindors of sorew englues.
#1 Inchos diameter by 4 teet atroke: conl conaumed por
afem {n bor YOYBEo 10 Now York in 1800, 401} tuvs. 8ho
(tdicated on this journey 7,35 horas power, by both setu

Ol englnes,




. O, ways: ino red to
uu%mn when nn‘lﬂ !m or wi -p:t.m ot ho
work on. Tho valves and plston work smoothly, and
APDAAE L0 Do steam tight, Tho question srises; What
18 (he Oaune of LInblowing thiough ?  The Indiestor

TR exhibIt an unnsual amount of baok prosare
Or 0ompression ; aod slthongh LWid not bave anoppor:
tunity of taking a disgram whon runoiog 11ght, 1 s
FOAROLADIO LO AUPPORO thnk tho bompression ts the ahme
A when 1o full work, ‘The comprossion, whieh beging
AL BALE Btroke, I equal Lo tha tultial pressure of steam
At the end of stroke, the stenm belug cutefl sharply,
‘Thoforward prossnca yradaslly ruasdown unti) duriog
the latter Ball of stroke, there Is & polnt whore the
back prosanre overbalances the forward pressure
(anmely, the presure above the matn valve, or bat ween
platon snd out.off valve), which foroes the maln valve
up and allows the stoam to escapo during the latter
BAIE of stroke, the engtne belng carrted over by the mo-
mentum of the fiy wheel, It Is necessary to state that
the steam 18 regulated by & vartadble cut-off governor,
which relleves the main valve of undue pressure. Am
Teorreet ! A. Your explasation seoms plaunsible se
cording 10 the diagrams, but we do not get & very olear
1don Of the arrangement of the valves, If the valve
11ty on ncoount of 100 much cushion, change it. The
Aret Lbing o determine, however, s waotber or not the
YAlves are tight; s (i only when this mattor in settled
that the engineer oan properly begin to theorize about
the tudieator disgram,

) R, M, snys: I have been round Capo
flotn and the Cape of Good Hope several timew, ang |
have basn round tho glove twica in 'a salling ahip, but
Itisnlow travel, | propose to make my uext voyage
around the globein 21 hoars, By going up (n the alr
Nigh enough to clesr the current that tollows the globe
round, remaining there 12 hours, 1 will lot the earth do
the travellug; then I will descend, land the malls in
Chinstaxe in the Usited States mallascend fori2 heurs
more, then come down and lana the Chios matlin New
York, Ibelluve this oan be done and will be done yet.
A. We do notunderstand what you mean by the current
Of Alrthat goes round with the osrth, unless 1tis the
atmosphere; 1n which oase, wo do not think that you
will get out of I,

(87) L L. T, says: I read that, after a houso
Was slrack by iig Nz, AUD cup bad a tendency to ad
here to the Ketlle spout, and finally the spout would
suspend the whole welght of the tin cup. Upon further
favestigation, It was found thatany nail ip the house
wonld suspend a common darutng needle. Can you ox-
pIAlnIt ? AL If the statement is retiadle, the fact thai
every particle of Iron sbout the premises was found to
bo temporarily polarized fs & fine (lHostration of the
power of the induced curronts Hiable to be generated
on the lnstant of the passage of the dlscharge.

) W.M. W, asks: How can I prepare
hesvy cotton oloth to prevent the evaporation of alco
hol* 1 wanttocover over open barrels, and would lke
A0me preparation that willbe pltadble, A, Melt paratio
wiih 8 percent of linased o), snd run into cakes for
use. When needed, melt, and spread the mixture over
Aleoloth with & brush.

) F. W. D.says: I attempted to make
the puosphorized oll 1'gbt (descrivoed 1o 8 back number
‘of tho SCIENTIFIC AMENICAN by placiog a plece of phos-
phoras of the #tze of & bazel nut In a four ounce phial,
Allisg one thizd 1ull of bolling hot olfve ofl ;bul It
sud would not operate. Was the phial 100 large? What
Kind of phosaphorus should | use ? A. Use a larger pro-
portion of phosphorus, The phosphorus should be
that kpown as cloar. The red variety willnot suswer
the purpose,

(40) H. C. W, eays. In the SciexTtIFic
AMERIOAN 0f October 2{ you state thata gslion of wa-
ter will produce s gallon of steam if confined in the
samespace. 1think you have made s mistake,ss Ido
not think that it wounld produce steam at all, but would
rema'o waler. A. Have you any authority for your
opinton? 2. Please give me a rule for Anding the stzcn
of the pulley 1o the bead of the lathe, to fita Ay wheel,
50 that the belt will be tight on eachof them? A.See
P9, vor 22,

(41) P, H.asks: Is there any method of
hardeniog ateel 50 that it will ¢rill a fle or hardened
steel? A. Heat the steel to cherry red and quench it
1a mercary.

(42) R. R. aska: 1. What is the best way
20 mend s overshoe that Is all rubber? Howesn 1
mend oo that i rubler and cloth? How can Imena
& Jeather sboe Wirhout sewing s patch o, using ce-
ment prepared for the purpose? A. A solation of
pure gum rubber (o mspbihs will answer these pur-
poses. 3. Cauthe gum of 8o old overshoe be dirsoived
10 A0y way to make It uselul as & cement? A, Owlcg
1o tbe Jarge amount of salphur 1o such rubber, we do
BOt think 14 would psy you to Lry the experiment.

1 osoe saw & fire lighter of the sbspe and size of an
egg, with s wire fastened {u it, to be dipped fn cosl onl
1o kiudle fires; can you tell me how to make It? A,
Ordinary potter’s clay Is mixed with sulpbor or other
tofammable substance, molded 1oto the desired form'
and thoroughly burned. It will then be found to be
exceediogly porous snd will thenabsorb, by caplllary
atiraction, s large quantity of oil.

Isthere any kind of preparation that will make any
kind of goods waterproof without ipjurit gthe goods?
How tait preparedand used ? A Ten pounds of alumand
& stmtlar quantily of acetate of lead are dissolved In
suficlent warmn water, and the mixtore allowed to
siana il the precipitate of sulphate of lead bas setilea
down. The clear rolution, scctate of alumins, is
poured off, snd mixed with watcr In which direolved
1810 ghaas 18 atirred 0p. Thearticles to be made water-
Proot sre steeped o 1h's mixture for twelve hours,sf-
ter which they are dried aod subjected Lo pressure.
This process will render the cloih both wateri roof and
moth proot.

(43) J. V. R. asks: What is carbolate of
toamne compomd of 7 Al This is not s chemical com-
pound, known s such to chemiats.

: 1. In looking over the

ug‘-,s:'bgiol" (::yl.OIMIHO Am‘on. 1 find s
question by W. B, ¥, about the rack sna pinicn sndec
gentric set works for tawing lumber, There appeacs
10 mo the grestest dlffcrence 1maginable between the
ms, 1nthefirst place, the rack and pinton bloek

» unitor wotion througbout the whole of 1ts
moyement the Bist and Jest 1.520f sn Inch 1 Bade
Ripreciecly the same spced an any of the Iotermediate
partsof an 1neh, provided there 1s 3 uniform speed of
thelever, Therelore, 1o o1der 10 setcorrect!y anduot
throw s rwall log too far away from the Kuee,you are
“compalied 10 410p the lever very gisduaily, and at e
at, 1€ not,your luwber witl be too thick or
160 thin, whieh 1N nat the case with the eceentrio head
blocks, | While the lsYer 18 baiug moved at s astiorm
apeed, the motion fwparted to the knee by thedouble

Scientific

Secentrion 18 An nocelerated apd & retarded motlon, un,
UL he knea notuslly stops while the lever (s stili 1o
mMotion, w0 (hAL 1LIS BOt necensnry that the lever ahould
be moved 1o aby Bxod poins (n order to make even Jum®
ber. With the ececntrio block you haye only 10 go
Wirough with & oartain munipulntion to get ceriatn and
securate thiaknesses, The manipulstion need not bo
nogurate, butihe lever may YArY Lwo Inches In one
movement as gompared with another. Atotbor ad

Yaotage Is that, while the Javer ts moving afther back:
WArds ar forwards, the knee alwsys moves shesd,
Thorerore you can sot as quick s you can with the rack
sod pinton, for you have only to go throogh with the
VAT PROGARY, A, Thare are varlous devices for opura.
ting the raok and platon set works,sleo for operatiog
the acoantrio vet works, By awudden or qu'ek Jerk on
the lever, either doylee is llable to throw & lght 10g too
taraway from the knee unless It (s fastened to It There
Are savaral eficetive devices for accomplishing the lat-
1er, Theouly Hability, then, 1s to the extent of slaek
which may existin the working parts, 2. In ourwmill,
Wo have ncog wheel and ploton to drive S gangs and 2
Iarge clroular sswe. This gear s driven by two18x0
fueh eylinders, The cox whoel 1s 10 feet dismoter with
Tarms, depth of tim b inches, width of rim 16 Inches,
#lee of mortice for ocops 1% x12 tnehes, diameter of hub
for abatt 16 tuohes, longthof hub 12 tnchen, The cogs
of sa'd wheol are mado of maple, well itted and driven
bard and fastened with dovetallod keys, The rimof
this wheel bas been broker; and In order to mend it
wo taok two wronght tron ringes, 1 4 Inohes nquare, and
putthem on hot, to shrink the rim together. Would
there be oontrnotion onough to the shaft whool to pre-
ventourtakingout the shaft? A, A shrioking of the
bande on the blank cog wheel would undoubtedly df.
minish the slge of the center hole, proportionately to
the extent of pressure and slze of wheel, esusiog It to
grip tho ahaft,

(45) M. M. ssks: In what months do the
winds blow the strongest, std what are the preyalent
directions? A. Io February and March, From 8. W,
W.by S ,and N.W.

(46) B.ngn: Some zinc castings are to be
exposed to the weathery but as they are of an orns-
meotial character,l wan: 10 waah them with somechem-
feal that will oxidize them to some extent and give
them u better color, 1 bave tried simmonts, but fnd
That the ratu will run down on the castlogsin a milky
stream, g!vlng them & streaked appesrsnce. Can you
tell mo what will oxidize the castipgs with a color that
willstend exposure, or, Ib other words,what willbasten
naturaloxidation ? A, Your best plan would probably
boto try & series of exporiments on the subject, by
uslog the yarfous acids begluning withnitric, and ma-
Klog them of various degrees of strength and different
temperatures until the object in vlew s accomplished,

(47) R. C. asks: Is there any instrument
Lo test the sourness of vioegar, so a8 to tell when It Js
At for market? In there any fosfrument to test the
sweetness of older, totell If 1t will turn Into vinegar
quickly 7 A. The means employed require more appa-
ratus and eare than could be employed by one who is
not achemint,

(48) C. F. O. says: I have some very nice
bhooks which have been bhapcled by care'ess perzons,
Howoan Lolosn off the fuger marks snd dirty spota?
A. Wedo not Know of any other method than the use
of rubber.

(49) C. H.asks: What will clean hammered
granite after (¢t becomes datk or dingy? A. Try care-
ful washing with s moderately stroog acid,

(50) W. D. asks: How can I color paraffin
yellow, red, blue, black, cte., 50 that 1t will retaln the
coloring when In & melted state? A, Except with
black, we belleve this has 2ot yet been sccomplirhed,
By coutipued experiment you might possibly diecover
the true method.

(51) Z. C. B, aska: Is there a composition
with which the insldes of vinegar tanks, made of spruce
lamber, can be palnted to mwake them tizht, which the
vinegar will not aflect? A. Pitch 1a used forthispur-
pose. :

(52) C. H. M. asks: Why are the brilliant
Jewels, that #0 much resemble diamonds, called paste ?
A. The ingredients (white aand, peariarh, citer, arven-
lc. mADgADese, e1C ) are At made Inlos paste with
red leag, which, after the mars bas bDeen fuscd, lmparts
to the glass beantiiul prismatic colors,

Upon what does the maguetic tension of a helix de.
pend, vpon the sumber of turzs of 1he wire,or upon
the volume of electiieity fowlog through (t? Which
would induce the more magaeilem, & helix of small
wite composcd of 00 rpirals with Scups to exelte 18,01
& larger wire of 200 snirals and 6 cqually strong cops to
prodoce the current? A. It depends vpon the number
of farsds per second, and the compaciness of the hellx,
for the fuductive irfucnce Is 1nversely as the square of
the distance from the core. Asto electricity and crys-
talization see p. 157, vol. 8,

(58) G. H. H. asks: 1. Is there any test be-
sldes experience by which we may keow that aroom on
the grousd floor should not be used as a sleeping apart.
ment, on account of dampoess? A. Thebygrometeris
wsed for this purpose. 2, In ventilsting a room, should
the lue open near to the celling or near 1o the foory,
A. Near the floor 1o mAapy Instsuces, but Lo general
ralecan be given, 3. Is the lightest alr necessartly
the Impure sir 7 A. No.

(54) O. B. says: From philosophical works,
1 fnd 1hat gold s 8 conductor of heat s et down al
1000, siiver 932, tin 305, frelolek 11, Esrtbeoware s
composcd of s rubstazce that ranks It a8 & conductor
with firebeick, From the sbove Sgurestihen, it ap
pears (LAt silver Is more than $Stimes a better conduc
tor than frebilek or eartbenware; yet Professor Tyn.
dsll o bis work on * Hest an & Mode of Motion," in
speaking of the compantive radiation of & sliver tea-
pot and an earthenware one, boik being flled with boll
1ng water, raye:  The siiver produces but Hitle « Mt
while the radistion from the earthenware Is 20 coplous
as todrive the needle to $0°.°" Wby Is It, tov, that 1n
practice tn 1s always preferred for hot airplpes to flues
that are smoothly pissterea? OFf course, some advan-
1age would be derfyed from the superfor smoothoes of
the tin; the ascending aif currents wounld pot encoun:
tor a0 much friction,but this advantage would not com:
poosate for thedificrecce In the conducting espueity of
the two s Ditances, (in belng Wose thap 35 times & bet+
ter conduetor then the plaster, Plesse eaplain. A,
GOod radistors ara good sbrcrbers of heat that is, \he
surfaces whitch oan canlly ommunicate motion to the
other are cqually eapable of scceptiog It from the
ctber. On 1he contrary, » bad radlatorsuch as s motal-
J1e surface, (6 & bad ahsorber, snd theretore & good re:
feotor. Ilence, tho thinurat metallic Am upon & surs
fagn powerfully protects ** tro thesciion of radiant

heat,

American,

(55) L. O, nakn: What In atest for Inrd oil?
A, Tuv operstion ol determinieg the qua'ity of the ol
12 0ne of considerablo dimculty, and cannot be aévan:
tageously employed by one who Is unacquainted with
chemienl operstions,

(60) M., A, apkn: Why do the leaves of one
treo tarn yollow and (a1), whiile the rost are sttl bright
Sudpreen? A, It 1s probably due o some acofdent
that haabefailon the trea, which has caused the prema
ture chunge 1o tha color of 1iatoliage,

(57) W. A. C, ankn: How ean I make a good
burnithing ok 1or the heals of hoots sod shoes? A
Tako voft water 1 gnllan, extract of logwood 1 ox ¢ botl
them until Ahe extrnot Is dissolved, thea remaove from
the fire and add copperss T oza., bichromate of potass
and gurm arabic, each ) oz, all to be pulverized, This
makesn cheapand good color for shoe or harness edge;
butfor cobbling and for new work, upon which you do
ROt wish to use the hot kit, but faish with beel ball
you will find thet tf, a8 you pour this outinto the hot-
Ut 1o uso, you put & tablespoonfal of Inmpblack to each
plator 1n, 0t will make & blscker snd nloer figfah. I
makes & goodoolor for chenp work, but for fine work,
nothing willsuporsede the following: Alcobol | plat,
extraot of logwoud and \Inoture of fron eseh 1 ok,
nut galle, pulyerized, | or., sweet oll Moz mix,
Wil tnsects preserved o & solution of arsente haye
anytojurfous efMoots if Kopt In a sleeplg roem? A,
Wothink not, Arsenlo 1s not s volatile polson,
Where ean I obinln s Nawtical Almanac? A, Of aby
dealerin nantieslinstraments,
Can you furnish bsok oombers of your paper? A.
Generally, Send s alist of whist you require,
Howosan I make a oheap teloacope? A. e p. 106,
vol, 0,

(68) M, K, anks: Do you recommend cosl
taras the besd preseryative for the bottam of red ey
prees fence posts 1o the ground? A, Ter dippiog Is
yYery good g nolntions of ehlorlde of zine and of rorro
wive aublimatoare also extensively used for this pur-
pore. Avother good method Is thst of slightly char
rog the ends of the posts, as charconl s very un-
changeable, resiatic g perfeetly the setion of both alr
Atdmoisture. Timber and gralos of wacat and rye,
converted 1nto charcoal 1,800 yenrs ngo, at Hereulane.
um, remain 88 6otire arif they bad been charred but
yesterday,

(59) G. says: I havo a glass 55 inchies long
with 2% tneh onjective, 101s s shipgines, wilhia power
Of only fifty tmes, You state thata glaes with that
tlzed objective may bo made tomegnify a hundred and
Afty (£ 10 1nto Lo uned for sn astronomicsl glase, which
[ often want todo. Can | have a strongereyeploce,
that I can use for such purposes? A, Yes,

What maetal in common use would aoswer fora fau
cot for vinegar, and would not be afiected by it? A.
Block tin might bo ured, but fancets of wood are by
1ar the bent for tufs purpose,

What {s the best touse on & boat to prevent its wa
teraoaking? A, Tryooal tar.

(60) 8.J, L.says: I learn that Professor
Blschoff, of Glasgow, fiters water for drinki{sg pur-
posesthrough spoogyiron and powdercd himestone,
Thelron Is procured In & powdery, spongy siate by the
reduction of an ore without fusion afterihe extraction
of sulphur and copperby beat, Can you give me such
information as will enable me to do this? A, lron
may be obtained (o & finely divided state as the bydra-
ted sesquioxide, by using nitric actd ss 1he solvent and
precipitating it with smmonis, cecantizg tre superns-
tant liquia, and washing the precipitate several times
with water.

(61) W. H, F. asks: What is best for fill-
fuch woods as walnur, balternut, osk, ete., previous
to varaishiog, sud how s 1t appllied? A Bolled ln-
weed ofl snd carbonate of lead 1s used for this pur-
pose.

Can toy balloons be made by blowing the rubberiato
bubbles? A. No.

Wood expands with water, buts cord which 1s of
woody dbershrinks. Howisthis? A, Wcoddoesnot
expaud longitudivally, but transversely. Thlsswelling,
as 10 the case of the cord, canses it to twist very tight
1y, which accounts for the longitudinal contraction.

Howcan I pld or bronze tae fnside of a cocoa-nut
shell that I bave made 1280 a bowi? A, Firstapply
twoor three coatings of bofled llnsced o1l and cardo-
pate of lead, When quite dry,layon a thin coat of
gold size. Thisis prepared by grindicg togetder some
1ed oxide of lead with the thickest drying ofl 1hat can
be procured,mixed, previons to using, with a little oil of
turpentioe, til it ts brought tos proper conalstence.
When the size bas sufficlently dried, the gold leaf Is ap
plted spon the polat of a fine brush and gently presscd
down with a ball of saft cotten. Tbhe dextrous sppll-
cation of & camel's balr brash saweeps‘away the loose
particles of the gold 1zaf without disturding the rest.

(62) I.G. C. asks: I am making a hollow
ginss priem for Nquids. Blsnlpbide of carbon smells
100 badly to sult me. laminformed that ol of cassla
has a still higher dlspersive power. Is thistrue? A,
Yes. 2, Whatcement or varulsh can [ use, that Is pot
permeable to or soluble In that lquid? A, Take a
quantity of ecommon shellag, dissolva 1n alcoliol, expel
the solvent by evaporation, and melt. Apply hot,

(68) G. asks: 1, Does the nickal plating
process without the use of a battery, devised by Pro
fessor Slolba, give as subatantial s covering as the one
with s Dattery ? A It gives & fine coveriog, which Is
quitedurable. 2. Does the Stolba procesa depositany
of the ziuc used In the solarion? A. No.

How ate ¢hlotide of nickel and sulphate of nickel
made? A. Caloride of pickel is formed by d'srolving
the oxtde ip hydrochloric actd. Iip solution on evapo-
ratton yiclds green hydrated crystals., Salphate ol
piekol 1» obiained by dissalving metallle niokel, or 1ta
oxide or eatbonate, tn sulphuric sctd, It crystalizesie
green, rhomblo prisme, which require 3 parts of cold wa
ter forsolution,

(64) J. P. nsks: How can iron stains be
eradicated without damsge 1o thefatuto? A, Welthe
spot with lemon julce, sprinkle with salt, andlsy is
thesun to dry, Repeat the application ustil the siatny
are removed,

(65) J. T. V. asks: Can youinform meof
process for makivg senaitive paper? A, See p. 344,
vol ™,

What ohemical 1o used for ‘prepariug the antomatie
telegraph receiving paper? A, 1 & current be made
to pans Ihrough papersosked fo 1odide of potassium,
(odlne will by aeparated at the positive wire, ard &
browe statn will be produced, It (s more convenlent
1o employ & mixture of equal par's of saturated solo.
tons of terrocyaklde of potasium and Litiate of am
mouis, diluted with aa equal volume of water, one
part of each solution to two partsof water. Any kisd

60) Q. ssks: How Is the erystalized or
ln‘sul?pyuunu op galvanizcd thest and et Nion
produced? A, lmmerse for & short time in dliote o
trioseid,

(07) E. B, P. anks: What is the best pizing
1o spply 40 outiide brick work belore painiiog 7 ATIY
bolles Huseed ol and earbonnte of lead,

(68) ). D. ankn: 1s there any liquld sub-
HIabou MR subjent Lo osplilnry attraction as water, and
not a0 easlly syaporsted? A, We know of no suek M-
quid,

What would be the resalt If an {rresisiible catoe I8
contact with un immovable? A, The supposition 1s ab.
surd, for thers cAn be nelther excopt ax mere mels-
physical conceptions,

(00) M, B. asks: 1. Where should a tree
ove hupdred feet bIgh break, 1o order that the part 810
ken off may reach from (ke top of the siomp 1o & paint
on the ground Aty feet from the root of the tree? A,
AL T feet Sinchen from the ground. 2. Will you plesee
give me s rale by which allsuch exsmples can be work-
cd? A. Bes Buclid, Book I, Prop. 45, * Tus square of
the hypothenuse of & right-angled trisngie (s cqusl to
e squsres of the sides which contaln the right angle. ™

(70) A. G. Jr. writes to correct statements
wade in our soswerto A, F. O ,on p, 135, curtent vol.
ome. n regard to the Leclanché tattery, which were
founded on misconceptionn of fts real nction, In the
Leclanehé, the couditions of ardinary battaries are not
changed. In thiv, as in all other forms of battery
where 1t inused, zine (s the electropositive element or
one soted upon, The electromotive foree of s Grove
belng 100,4his (475, and Dantella’ 80 or 3cells of this
batlery are equal to 4 of the Dasiclls, It eannot bhe
driven to do more thap alimited amount of work (run «
niog down in & very storttime If kept on closed efr-
onit) andtherefore continues Its usefuiness fors very
long time.
(71) H. C. W, says, in reply to W. F. 8,
who asked sn (o the sction of olis on rabber: Bcme
t'me sgo [ put some Kerosene ofl 1o & Dotue, clored 1t
with s 1ubberstopper,sne Isid it down on {ts side, 1o
that the ofl eame In contact with (he rubber. In s dsy
or two, | found the oll bad swelled the rubber to abont
twice Its original aize, and ‘orced It out of the bottle,
splillog theoll, On drying the stopper, it took It or-
iginalaize snd sbspe,
(72) BH. P.saye,on producing musical tones
from thin goblets: IThear that it s now very cificuitto
find ses which will prcduce aclear musical tote.
Fine glass of old manufacture 15 lead glase, and bas a
beautifully brilliant sppearance: and when struck, it
givoe & very clearnote. If the edge Is thin, It 1s very
paslly thrown into moalcal vibration, DBut verylittle
of thisglass I now made; & year ago there were but
two manufscturess of it inthis country, and one of
thoso gave It up during the past year. The manufac-
ture of lime glase has been £0 very much fmproved
within & few years that 1t s takiog the place of the
more expensive lead glass, avd it Is sometimes a1 Meoult,
sven for an expert, to tell by the eye whichis which
but when the glasses are struck, there Is longerany
doudt, Thelead glans gives s pure clesr tons, 1D com-
parison with which the sound from tde lime glassls
weakand harsh ; acd no smount of rubdleg will bricg
snote from the edge of the lume glass.
(78) J. H. G. says, inreply to H. H M., who
saha: * What will harden cosl Tar #o that the heat of
the saa will pot cause 1t 1o rus or meit 2 1 dave sz old
tashioned steep shlogle roof toat I Bad covered with
Eogltik rootng felt; then I bad coal tar applicd (adout
fve feet sQuare At ®1ume) snd thenm laprinkiec clean
coarse bar sand o the tar. §0 farit has made & good,
cheap roofivg, which does not run.  The roof s quite
s slecp ome,and the tar was applied lsat Auguat.

(74)J. K. says, in answer to C. M. C's ques.
ttou as to thumping (o an cogine : [ think the couter of
piston and the center of crank pin are not lo s straight
line, snd that the crossbesd Ia 100 loose.

MINERALS, ETC. —Specimens have been re-
ceived from the following correspondents.and

examined with the resalts stated:

G. F. F.—1t 1y a2 Impure Quirizose rock,colored dy
serquloxide of froh —A miscral sample withcutiame
ar sddrews contalned galens, —E.—1t 1a o Quar zose ped-
ble, with & seain conted with oxice of tren.—~1L B P L.
—Both specimers are chlefly microscsplc crystais of
@sguetite, together With ciyslalized Iragments of zir
COB SudQuANis,

P. B, asks: Howcan | get rid of rats other.
wise than by polsonortrape i—M. A H. & B. e L.
W1l anis inch ourrstone mul gricd cora Inte good
meal? Toewmilitssd under ranser, Ruogstull en the
spindle, with & dress quite deep st the r)ye Dut shallow
At the skt ; speed (rom &0 to &0 revolutions per min.
ate. Some olo millers say that such small st sues bave
10 be 8¢t 50 clone thst the meal will heat, and the speed
1 20 high that the grale w1l be thrown oul before the
grinding bhas been completcd. Toey also declare that
such a mill will take MOre power thAR AR Upper runner
of 48 1nches dismeter, Inthisro? 2, We baveShomnse
water power; how much cors ought 1his 10 grind per
bour?—B. G.B asks: Of what material s ihe teed of
the euphonie whistle, tometimes called the prairie
whtitle, made?—W. W, B, saks: What s the mode of
opetation for trochronizing the hatr or balasce rpring
of & watch?—A. F. W, aaks: How sdall [make s good
article of candy, of varlous flavers =T, S, M. & Co.
sk HOWw 18 mALganese COnverted 100 warganite}—
J.MeD. aska: Waat ia 1he best method of a1yiag corn
A0d CO1D Meal ob & exnall soale, 0 Lhatl the meal may be
shilppea without oanger of beanug? Is It Detierto
dry the cern oF 1o duy the meal ?—W, H. R, saks: How
can 1 make martatic salts of nickel ?

COMMUNICATIONS RECEIVED,

The Editor of the BCIENTIFIO AMERICAN
acknowledges, with much pleasure, the re
eipt of original papers and contributions
apon the following subjects :

On a Sliding Faco Plate. By E, B. W,

On a Siphon Ram, By B.F,

On the Sun and the Earth, By W. L.

On Copper in Mineral Springs. By J.N.P

On Seientifio Traths, By A, M,

On tho Squares of Numbers, By BEBW

On Laciog Belts, By C. McC,

Also enquiries and answers from the follow.
ing:
K L=LD LS80 W, 0=08 B0, W.0-EL
). 80 =1L L M=), K, P, WO, B, 8-L.8 0~

of fine, white, ungluzed paper will auswer the purpose:

J.C.K




- ———

- .y

ot

o

348

HINTS TO CORRESPONDENTS.

Correspondents whose inquiries fail to ap-

pear should repeat them. If not then pub.
lished, they may conclude that, for good rea.
sonn, the Editor declines them, The sddress
of the writer should alwaya be given.

Enquiries relating to patents, or to the ps-
tentability of inventions, assignmenta, etc.
will not be published here, All such ques-
tions, when initinls only are given, are thrown
into the waste basket, as it would fill half of
our paper to print them sll; but we generally
take pleasure in snswering briefly by mail
if the writer's address is given.

Hundreds of enquiries analogous to the
following are gent: *Where can a machine
for making matches beobtained ¥ Who sells
abasket sifter? Who makes combined but-
ter printers and scales? Whoseare the best
books on mechanical drawing? Who sells
dies for cutting envelopes? Who makes &
machine for dressing millstones? Where
can lathes for turning butter ladles be
boaght? Who sells battery carbons? Where
can & paper bag machine be bought? Whose
is the best hammer hay press? Where csn
s ‘computing machine be obtained? Who
sells egg testers? Who makes pocket alarm
watches?! Where can information about the
uses and selling prices of mica be found ?
Who sells flint glass for leases? Whose is
the best steam plow? What is the price of
a terrestrial globe, 2 feet in diameter? How
can the sugar-refining business be learned ?
Who sells corn mill apparatus, to do the best
work with the least power?’ All such
personal enquiries are printed, as will be ob-
served, in the column of “ Business and Per-
sonal,”which is specially set apart for that pur-
pose, subject to the charge mentioned st the
head of that column. Almost any desired
information can in this way be expeditiously
obtained.

JOFFICIAL.]

Index of Inventions

FOR WHICH
Letters Patent of the United States
WERE GRANTED IN THE WEEK ENDIN@

October 27, 1874,

AND EACH BEARING THAT DATE.
[(Those marked (r) are relssued patonts. ]

Auger, earth, I. C. Van Deman.,.
Axle skein, W.D. Rinebart.....oouie
Alr brakes, tripping, G, Westinghiouse, Jr.
Bale tie, H. B.Jones..
Bale tie, R. Terrell ....... .
Battening, J. Loppacker....

156,262, 156,265
. 156,208

Bed, sojustable, A, F. Supplee.. 150 818
Bedlounge, F. Braua......... 156273

Bed lounge, J. Hocy 106,952
Bed bottom spring, Branson et al .
Beebive,J.R. & T.J. Moseley..
Beer kettle cottam, R, Dreber.....
Belt sticking componod, E, Grifit
Berch book, carpenter’s, E. Odell.,
Bird cage, C. L. Osborn........c.unee
Bird cages,eecd cup for, A. B, Hendryx..,
Bitumen, molding, Gibbons & Skinner,, .
Bost, torpedo, C. J. Von Cort......... o 155,220

Bolt, 0. C. BQayer....ccovvanennnanns » 156,238
Boot psc, moccssin, Eelleber & Bandlott (r), €098
Boriog machine, H. Kaibach v 156 226

DBottle stopser, £.Harnts,.... 156,219
Botdle stopper, J. B, Miller s . 155,502
Bowliug plos, settiog, J. 8. COnMO..ovvsrrannnene. 155,35
Broom usndle sockel, Anderson & Houghton,.,, 156,324
Brushes, making,I. S & J. W. Hystt........
Buokle, belt, J. SprUee,.coeriernenserannsness
Buresu and wardrobe, dressing, A. E. Barnes.....
Calendsr, T.J. Thorp....
Cang, faucet for oil, E. A,
Carnxlp d10,E. Kerr ..............
Car brake, raliway, J. W. Glover,
Car coupling, G. H. Ames...
Car coupling, B, Hopkins,.... v
Car soat, recilolog, H. A, Wood . seesay 106,897
Car wheels, casting, W. A."Miles...156,255, 156,255, 156,257
Carriage,chlld’s,C, F. Lauer,....,.......
Cellulotds, making, J, W. & 1. 8, Hyatt.,.,,
CuandeMars, bsll Joint for,J. V. Mathivet,.
Cleoss yaln, otc., hester for, G. Harrls,,,.
Charo, W, E. Dickson.......
Churn,Jones & Wilkes,
Clgar oane, C, L. W. Baker..
Cigar mold, It, W, Gray.........
Cloth messuring, L. M, Weat,

156 355
- 156206
. 156 3510
156 3%

Clotbes dryer, 1, Tollner..... .. 155300
Clothes line tastener, J. HiN .o 156550
Conl, Sandling, O, H. Bass ..... . 163

o 15690
156 252
156290
156,576
. 6108
« 15520
. 156230
.- 106552

Coat and carriage robe, B, Levy ........
Coliodion, soitdified, 1. 8. & J. W, Hyatt
Core box, J, Rirkpstrick.
Coreet,C. P.Clark ........
Corset, H. A, Lyman ().,
Caltivator, A, J,.Goodrish
Digger, potato, D. Falkerson,.,
Doly*s clottes’ pattern, C. L. flsd
Door check, G. W. Boberts.. ...,
Doge Indicator, ete., [, W._ 1yes
Drawing sppsistos, C, Dieyn)
Dredglor sopsratas, W. T, tackpole. ,
Elevator, B H, Blake, v
Eogtoe balsace valve, steam, J, Goodman,
Eagioe, direct sction, W. 0, Harrieon, ..,
Eugiue oll cup, steam, E.J. Joney .,

Eagine alldo valve, stesm, H. Boithog T L)
Eaglaes, rellef valve for steam fire, G, vere 156,871
Fesce post, D, K Mablo...oocvviiriiniinyunnnnnn.., 196,653

Fire extiogulsber, i, 8, Parmelee,....
Fork, horse hay,J. F. Troxel
Forms, turnit g globular, A, J. Kane
Frame for chileren, safety, J. Perking
Furnsce, metallurgios), N, W, Wheeler
Furoace, hot air, W, H. Lotz .
Furasce, steam.genesatiog, O, W. Curnming:
Farosce, regenerator, A, Povsard (r)
Geme apparstas, W. A, Riderkin., .,
Gas purifying, Hulett & Chandler..,.
Gan, rogulating cock for, K, ¥, Brooks
Gratn dinder, J. MeNeal,.,
Grala drill eleaver, J. H. Bean,
Hame fastener, 8, Millor...........
HAammer, power, J, C. Butterfield, .
Harvestor, J. Hall,..oooiiinniianns shesrene
Harvestor binder attschment, C. M, Suter,,
Heater, soldering fron, Barwell of al
Heater,evaporating, A. M, Rodgers,.......
Heel.grinding machine, Thompson & Frene
Hioge, gate, Shopard & Adams
finge, lock, A, J. Alaton,,,..,.
Hioge, lock, C. B. Clark........,,.
Horne collaratay. W. H, Peufiold,
Horse hoot protecter, J. H. Gues
Bydrant, J. A. St8CY. .cvvciiciniins .
Ink or fluld, writing, [. M. Resma
Iron and steel, uaking, A. T. Hay...
Ivory, fieritions, J. W. & L. 5, Hyntt,,
Kiln, B. F, Marshall....
Kottilog machine, H, Peave
RKuitting burrs, otling, J . Maxwell (r),,
Latoh, gate, E. Haleey...
Lattar box, J, H, William
Lock, A. Hermann
Loom shuttle, J, Dornan..., ...

Loum shuttle gulde, Hastings & Gerald
Mechantceal movement, F, H, Richard
Milkiog stool, N. E, Hinda.......
Mills, toll taker for grist, J. F. Stratton
Mintog machine, coal, R. Fletoher .,
Negative softener, W, W. Whiddit,
Nozzie, J. H. McConnell......... o
Nat locks, D, R. Pratt wesseavense
Offal, apparatus for treating. T, Webber
Ores, reducing, N. W. Wheeler........
Overalls, A, Rosenberg......
Paper box, S. M, Clark..

Paper-cutticg machine, D. Hes
Paper pulp stock grioder, F. A, Cushman..,
Pnotographic paper, T. Doney...
Piano action, upright, C. Petttelerc.
Planoforte attachment, A. Steinway.
Pile cutter, G. H. Cavanagh........
Pills, ete., machine, T. J. Young.
Planter, corn, J. A. McClure..
Plow, Buckley & Harmse .,
Piow, P. H. Decker......
Plow, H. B. Whittemore....
Plow,corn, A. F. Batcheller ...
Plow shade attschment, J. G. Darby..
Pocket book, D, N.B. Coffin, Jr....
Press, cotton, G. W. Stewart.....
Propeller, screw, N. A, Patterson.
Pump, M. S, Clark.......
Puanch, Morgan & Baid
Puarifier, fiour snd middifngs, C.
Purifier, middlings, J. B, Martin,.......
Raflrond time sigoal, J. Hughes...
Rake, horse hay, 8, H. Bushoell ..
Rofrigerator, J. J. Bate.......
Roof, fireproof, J. D, Plerce
Rope socket, F. Bowen........ ve
Rowing exerclse apparatos, L. D, T4
Saeh fastener, T, L. Shaw, .uooveeninnn
Saw bandle, W. MULApauEh . oo vvianns
Scsles for weighting coins, W. 8chmalz......
Sewing mschines, eto., driving, W. B, Snow..... 15,583
Sewing tmplement, combined, F. L, Waterman 155,261
Sewlog machinecutter, T, L, Barbor, ... v
Shirt, H. B, FantOD vovveernnnnnsnes
Shoe, club foot, W. Autenrieth,,,,
Shoe lsce, metsllic sprivg, 8, Halght...,... ...... 156218
Shoe pac, moccasin, Kellehor & Randlett (r).
8inks, ete,, cleaniog, R, A, McCauley,,.
Smoke stacks, cone for, 8, Hughes,,
Soldering machine, Hine & Bentloy,
Soldering machino, D, Gupeall.,.......
Spindle step, Chatterton & Mayor.,
Spinning wheel, M. MocLeod
Spirits, recufying, C. B, Jarvis
Sportemen, decoy bird for, Strater & Sonler..
Stereoscope, A, QUIT0J0. . uivuirvrriinsnsnns
St o1l, Alexander & Eberhard
8till, o1, McGowau & Van Byckel ...
Stone-dressing machine, T, J, Gifford
Stone-splitting machine, 8, 8, Brooks..
Stove, cooking, G. W, Bwett (r)...
Stove, cooking, N, 8, Vaddor (r).....
Stovecover, J. V. Vrooman (r)..,
Table, L. POstawk..oviuiiiesnss
Table, game, W. C. Stilcs e
Table, book-supporting, Patterson &
Tack, utair carpet, M, Krickl,.....
Telegraph cable, G. Zannl,.....
Tellurian, G. P. Tiodall .........
Thermostat, electricnl, W, B, Watkins,
Thill holder, F. C. Barchell,..........
Thistle extractor, Blimer & Eckel,,
Tile, ete., porous, 8. E. Lorlng........
Tobaceo, suspending, 8. B, Mathewson
Tobacco, tresting, M. R, Pearsall.......
Tollet case, chamber, E. Ewing ..
Toy plistol match, W. 8. Beecneor,
Tianeplanter, G. E, Coppen.....
Tabe expander, O, Pagan..........
Turning globular forms, A. J. Kane..,
Type, line curver for, T. H, Winchester
Umbrells, cane, A, Hil)
Vslve, discharge brake, G. Westinghouse, Jr..,., 156522
Valve,aatety, E, H. RIPIeY..vverrnses

ELTTITTTIPPreeans LI § -1

Vehicle wheel, G, Cornwall,,..,
Veesels, fender for, I, R, Pratt,
Vise jaw, movable, &, F, Stephen
Wagon seat, S, G, Peabody
Washiog machine,J. A. Eno,,
Wateh key, F. Jacot
Wateh regulator eap, W. I B, Bchmied ...,
Watch balance cock dlo, Manchester & Dolen, .,
Watchmaker's wheel stretcher, B, Cowles,......
Water wheel, R. Hant
Wheel for harvestors, ete, 8, 8, Stnltz,
Windisss, W, H, Harfleld (r)
Windmii), Sholes & Kelly
Windmil), B, and D, O, Stover (r),,
Window blind, etc., A. A.Jaqus,,

Wooden handles, makiog, T, Mipor,,
Wrench, B, G. Martiu,,,
Wreneh, W. R. M00r€, .00, 0000s T 5

Seientific Americm,

APPLICATIONS FOR EXTENSION,

Applications iave been duly filled and are now pending
*or thoextension of the following Lettars Patent. Mear-
inge upon the respective applicats are appoluted for
tho days hersinaftor mentioned:
N0, ~Fixoen GUuanp,—~M. L, Ballard. Jan. 13,
21,092, ~1n0x Bare Tie.—J.J. MeComb, Jan. 18,
254, —~FINOER GUARD M. L. Ballard, Jan. 13,
1015, ~GuNpIxG Caxp Teern~C. Hardy. Jan, 20,
NAM. ~Faren FoLoen.—~W, H, Milliken ¢f al. Feb, 10,

EXTENBIONS GRANTET.

WA, ~FIxIsmixo Gas Frrrixas.—J. W, Lyon.

DISCLAIMER,

50,508, <~ FINIsHING GAn FITTINGS —J. W, Lyon.

DESIGNS PATENTED,

T8, ~ExvELOFR RACK . —~M, BennettJr., Hartford, Ct,
T80 ~Vase~J. K. King, 8t. Psul, Minn,
T4, ~Sproox Hawpir.~C, Osborne,N. Attioboro’, Mass.
1409 a0d 7810 ~O01rLoLoTn ~C. T Meyor et al. Dergen N.J.
1AL =0noromn. —J, Meyer, Lavsingburgh, N. Y,
82, ~8pesoanns —~L E. Stelnman, Cinetunatl, O,
TS ~Borrie,—J. H, Willlame, Broadaibin, X. Y.

TRADE MARKS REGISTERED,
1007, ~Bixver —J. R. Barrett & Co., Chleago, 111,
NS ~Craans, eTo.~Batehelor Bros, Polladelphis, P
1000 ~MuptorNe,~E. Edmundeon, Jr., Pittsburgh, Pa.
2010, <Narws, k10, —~Wallace & Sons, New York city.
2O AR 012, ~Tan Conprars. —H.R.Wishart,Polia. Pa.
L0438 ~Cannox Brack —Tne C.B. Co., New York city.
204, . ~PunLioations.—J. Gruber, Bagerstown, Md,
S ~Maproines —J . C, Street & Co., New York city.

BUHEDULE OF PATENT FEES,
Oneaoh CAYOBE. ..oicorrvrscrssisnsiasessancssncsnssee s B10
On osch Trade Mark......oovee .. 825
On flllng each spplication for s Patent (17 years). 813
On tssuing esch original Patent............. 820

[NoveEMBER 28, 1874,

Mzachine for the ostehing and collecting of the Colg.
mdo patato bug, calted " The Colorado Bag Oateher
Nov. 7,194,

402 ~T, K. Roberts, Touts, Tonts conoty, Mish., U. 8,
Improvement oo spark arresters sud consnmers,oalied
“Robarts’ Spark Arrestor,” Nov. 7,180,

401, —J. Tomltoson, Goderieh, Huron county, Miek,,
U. 8. lmprovements in harrels, ealled “Tomiinson's
Improved Barrel.” Nov, 7, 1N,

4021.~0. L. Anders, Boston, Mass., U, 8. Improve.
ments on printing telegraphs, called *Anders' -
proved Printlog Telegraph Instrament.” Xov, 7,
193,

4,005, ~K.C. Torer, Naweastle, Northumberland county,
New Bronawlck, Improvements on freezing and re-
frigerating spparatus, ealled “Tozer's Preezer and
Ratrigerator,” Nov.7,1%4.

AMyertigements,

Bock Page « « « « « « « 81,00 » line.

Inslde Page* « « « « « « 75 conts n line,
MMWWW“W“M”
hne by mearurement, as the etier press, Advertisements
sl be roceived at publication ofice ar early as Priday
MOTRIng (o APPear in next e,

ETEADY
EMPLOYMENT

for one good agent In every town and cousty 'o the Ul

tea States ano Canaos, If J LAt
At ooCe. Adnn‘- Dﬁ. 0.’?'" ELPe BHOWS .'g&lt'l’;
Bireet, Jersey Cliy,

NELPS BROWN

BESSEMER
Steel Wire Ropes

IxronrTED T0 ORDER.
One third Stronger than Iron,

n.
14 5. 5th, Puliagebia—tt LA New Fork

On appeal to Examiners-in-Chlef...... eereee . B10
On appeal to Commissioner of Patenta, .. 520
On spplication for Rel assseans

On application for Rxtension of Patent.......

On Qling & Disclatmer..... .

CAN. .-

from pow Ul Jasuary 10 Keop
them s yesr. Eotirely new restures. Imms nee » o
Ba quick. Send fcr valushle spectmens (free) (o T, K.
MOGRE. Publisner, No. 11 Dey S¢,, New Yo k.

Onan application for Design (3% years)........
Onspplication for Design (7 years)......
On application for Deslgn (16 years).......cceeeeee.. 530

CANADIAN PATENTS.
Lisr or PATENTS GRANTED IN CANADA,
OcToBER 20 to NOVEMBER 7, 1874

2949, —N, Stephens Brook!yn, Kfogs county, N. Y.,U.S.
Improvement in cement lined pipes,cslied “Stephens’
Improved Cement Lined Pipe.” Oct. 29,194,

4000.—M, 8, Schario, Village of Sunderiand, Ontario
county, Ont. Improvement in spring bed bottoms,
called “Schario’s Improved Spring Bed Bottom."™
Oct. 29, 1974,

4,001.~I. Fréchette ana Louls Coté, St. Hyacinthe City,
P.Q. Une machine A falre les cambrures de bottes
ot sonlfers, called Lo Tallleur de Cambrures de Fré-
chette.” (Bootand Shoe Crimping Machine.” Oc-
20, 1874,

4000.—J. O. Brown, Forestville, Chatsuqus county,

N.Y., U.S, assignee of O. M. Sweet, same placo. Im-
provement {n step ladders, called “Brown & Sweet's
Improved Step Ladder.” Nov. 2,187¢,

4.002.—M. J. Aithonse, Wanpuo, Fond du Lac county,

Wis., U. 5., aselgnee of G. Raymond, same place, Im-
provements on wind wheels, called “Althouse & Ray-
mond’s Wind Wheel.” Nov. 2, 154,

4,004.—D. Morse, Chicago, Cook Jcounty, I1,, U, 8, Iw,

provements in churn dasbers, ealled “Moore's lm.
proved Churn Dasher.” XNov.2, 1804,

4,005.—J. Head, Andover, Alleghany connty,N. Y., U. 8,

Improvements on & machine for scouring leather,
called *J. Hesd's Lesther-Scouring Machine." Nov.
2, 1874,

4006—A. F. Cooper, Cambridge, Middlesex county

Mass, , U.S. Improvement onmedicated pads or pelts
for the cure of rheumstism and other kindred com-
plaints, calied “Dr. Cocper's Medicated Pad or Belt,"
Nov. 2,154,

4,001.—X. B. Dolsen, Ebatham, Kent county, Ont. Im.

provements on car couplings, calied “Dolsen's Anto-
matic Car Coupling.” Nov.2, 15,

4 003,—0. P. Flynt, Boston, Suftolk county, Mass., U. 8,

Improvements on ladies’ garments, called “Flynt's
Dust and Weather Protector.” Nov.2, 1§04,

4,009.—L.D. Adams, Baffalo, Erio county, N. Y., U, 8.
Improvements in car couplings, called “Adams' Car
Coupitng.” Nov. 2, 1874,

4,010.—H.Servis, Rochester, Monroe county, N.Y,, U, 8.

assignee of C. M. Coolldgs, samo place. Improve-
ments on & process for producing carioature photos
graphis, called “Coolldge’s Process for Producing Car-
fcature Photographic Pictures.™ Nov. 4 1854,

4011.—A. Goth and C, A. Wollo,Bethichew, Northamp-
ton county, Pa,, U.S. Improvement on machines for
coating paper with ofl colors, called “Goth & Wolle's
Machine for Coating faper with Oll Colore,” Oct, 17,
bl B

4,012 —J, Authors and W. F. Munro, Toronto, Canada.
Useful form for the head or the #lot In the head of
screw nalls, called “Auathor’s Improved Serew." Nov.
7180,

1018.—A. D. Cable, Montreal, Can.,and O. B, Howard,
Portland, Camberland county, Me,, U, 8. lmprove.
ment on racks aod safes, cslled “Cable & Howard's
Back and Bafe." Nov. 7,180

1.014—~F 8. Barnjum, Montreal, P.Q. lmbrovements on
pantaloon stretchers, called “Barnjum's Patent Pan.
taloon Stretcher,” Nov. 7, 1804,

4015.—C. A, Hossey, New York city, U. 8. Improve-
ments ob rallroad axle hoxes, called “Husnoy's Rall.
road Axle Box." Nov, 7, 1§l

1,016.—G. Woods, Cambridgeport, Middiesox county,
Mass,,U. 8, lmprovements in procestes 1or drylog
Jumber, called “Wood's Procets for Drying Lumber,
ete.” Nov.57,15%.

1017.—K. McKenzle, Hamilton City, U.B. Improve-
ments on cooking stoves, called “McKenzle's Ravoly
ing Oven Cook Stove.” Nov. 7,150,

4018.~L, B. Sulson, Minnespolis, Hennepin county,
Minn., U. 8. Ilmprovementis on safoly oar shood,
called “Stilson’s Satety Car 8hoe” Nov, 1, 188,

1,019 —K. McKenzie, Hamilton city, Ont, Improve
meonts 00 sheot pattern cutting blooks, oslled
vuMcKenzie's Sheet Pattern Cutter,” Nov, 5, 1814,

4,0%.—~0. Rommel, Elizabeth, Unton county, N. J.,U. 8,
Improvementy on polychromatic printivg machines,
called "Rommel's Universal Polychromasic Printing
Muchine." Nov, 7,154,

4,021.~J, Ney, Jr., Klltce Township, Perth connty, Ont,,

snd A. Evy, Dowine Townslip, Perth county, Oat,

MANUFACTURERS, ATTENTION |
Labor to Hire,

‘Wanted to hire out the labor of two hundred and ifty
Convicts In the Missour! State Penl*estisry. Two Shors,
150 teet by 50 feet rach, wito main Shaftiog sud Pulleys
In shopy, with sll the Steam Power wanted

The finest apening (p the West tor & farpitare shop or
for Wagon Material, Handle avd Hames Mansfsctory. «
Any poition of the above kands will be hireo,

. & first class opportonily for pariies to epgage In

the mancfscture of Men's Boots and Shoes or Agricul-

tural Implements. Ample shop room ana nmbder of all
kinds ve1y soondant. Correspondence soliciied, Ad-

dress BUGH L, FOX, Tressurer St. Loais uisc-
taring Company, Jemerson City, Mo.

nia A IACEC et

“onrral” for 2 cts, The Inustrated F hrenologi=
cnl Journal, £3 s sear. or siogle No. 80 cts.- #=nt 8

montas “ob trial"” st 50 coa. Try it. S B, W

239 Broadway, New York.

E COUNT'S PATENT LATHE DOG.S,
both Steel and Iron; Iron ard Steel Chwr. X-

dipg Mandrels, &c. So0ld 8t wholesals
{’:.' hu‘d,mau. Send for Hlluatrated List fo

C. W. LE COUNT,
Soatn Korwalk, Conn

CBINIST“ ANALYTICAL AND CONSUL lﬁrg.-‘

Commercial assays aod rec.Ip's, & specialty,

pondance roilcited. ' J. CREUSE, 32 Maidin Lane, N ¥,

ADIES ran make §5 & day 'n their own City or Town
Address KLLIS M'F'G Waltbam, 5

Y 10 all. Ariicies new
ﬁ fgu ::;f: .;‘;xo\’::. Samnles. free; O M.
o LININGTON & B

RO., N. Y. or Chicago.

d
e e baThe sa'iv"(.mw AN get tue IaAt two nam-

Ders Of tuls year K

1575.~Postpnid —S1.60.

e —

THE NURSERY.

Readers.
A MontAly M T Feoats tor & Bample Num-

JOAN L. SHOREY,
86 Bromfield Street, Boston, Mass.

Established 1855

The best nnd cheapest Paint in the
For sale
world for Iron, Tin or Wood. bs

T 1ON —Purchasers and consumers are ca-
ugt’ll nst imitations of our METALLIO PaINT
All genuine PRINCE'S METALLIC PAINT will
bear our namo and trade mark on each and every
packago, Send for a circular,

who have other business. wasted as avents,
.Q:v‘olmfﬂo. plessant work, goon PaY. Send 3.cont
stamp 1or partigalars, THE GEAPHIO COMPANT, E
Park Place, New gtt.

H. WESLEY PERKINS,

“SCIENTIFIC*” ENGRAVER

31 PARK ROW, N. Y.
ILLUSTRATIONS OF EVERYTHINC.

VASIGNING, DRAWING, AND SENGRAVING.

MAGNETS—Permanent Steel Magnets

F. C. BEACH
sf any form or size, made to order by o

, New York. cel-
mante,

STAVE CU‘!’TKRSB, JOINTERS, EQUALLZERS,

URNEHS,
AILEY GAUGE LATHE—For turning all kinds

SHINGLE & PARREL MACKINERY
ban

3les wad Usbinet work. Bimplest and best in use. We
manuiacture orxing
Machinery, Stesm

1
lioe of Wood and Iren W
i
T. R 8 '1‘1"’5 ﬁmenon. N.Y.

gnas,
Aéa'ulonb'a oW
o

e
3
i’u PA iy X 3

Todd & Bafferp MEsH S
e tod Gresne Vi o
B s i

Oskum. %n.a:ma

N T —




Novemser 28, 1874.)
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Srientific

Anrerican,
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BAIRD’ S
FOR PRACTICAL MEN

O —

M nav rovised sag «n'u.‘( tu-lnmu of FHACTL

b 8¢ FENTIFSIC O pages, dvo.~will

.qnt. lrm- of postage, Vo any unn who will favor s
'll-l Bis sadross,

HENRY CAREY BAIRD,
INDUSTRIAL FUDLISIRER,
-l!lﬂ }\'.\I.NUT STHRERT, Puliadelphia

M Pexunnrox SQuanw, hoarow,
whil furnish, prompt by,

MACHINERY

Ol avary arsoription, at
LOWEST POASIOLE PRICES,
Coneintent with guality and guantily.
IuJNUh.LND Bm MAUHIN ERY —
LAW'S Patant S, 4 Hoading Ma-
n‘l‘l'-'n}l‘t and L In n- lo Ihln:l: l‘_l‘o:.fl::.
"&-'ml% porL, N. Y.
A‘JKRUP'I‘S SALE OF HORIIA)‘X’[‘AL
and Vertieal Steam Eogines. Also, new and second
nd Mw' tniat’s Tools, Beud for eironlars st
DE YALE IHON WORKS, Now Haven, Conn
At home, male or female S35 per
wor wook, day or evening, Ne Caplial,
‘b l We send wvaluablo puckage of
r ﬂ woods by mal) free. Addresa \-llh lnn
orni roturn -\tmn u Youxae, nnmwu-ler e,

" 11' JWROUGHT
IRON
/H)ra s & Gmnﬂ,

, Are entirely avolded, we are

od i I:h all ,nuu u::-,#m 'Y luonbleum
nod slsowhare. For

an. Klomas & Co, Unlon lrgn uuu. Pft“%unh Pa,

A FORTUNE [°* At tn the Rabber Stamp

Busineas, Address DorMax’'s
STEXOIL AND STAMP Woxks, Baltimore, Md.

5 2 &)0 por day st home. Terma Freo. Addross
8 8" @xo, STiNsox & Co., Portiand, Maine.

& SAW THAT IS A SAW—Self-Feeding
\

Quts 8 tnch plank same easa as 1 Ineh, 1 man do
8 amount of work as 3 wen, L. B. COXE & CO,,19
ater Sireet, New York

Important to the Trade.

1. A cueap Muoellage, *uitadle for pasting Labels on
Glaes, Tio Cuos, Wood. Iron sn Scwone
2. The Solobie G ass L'quid and Jeliy for Soap, Ce-
ment Artificis] Stone, Palnt and Fhreproof Wood.
8. n'drnnnono aud White Actos, for Etobin
4. Nioxe) Pinting Materials, Salts, Anodrs, | ou‘e
3, Gluas )lnnul-rtnnm' Articies, Ar-enle Mapeanese
Wghoat atreneth, Zafire, Oxides of Cobailt, U anhum
Marble Pu-ly. Folspar, I norspar, fine X,
omo. Tale, Ashasion, Black Lead, all 1ATe Lurmlc-h.
Hiresl Makers' [ngredionts—Wollram & )l-unnt se.

L FEUCHTW ANGER & & CO.,

ZION 51.. NEW Y

AND SAW MILL—Saves the labor of 8
men. S.C.HILLS, 51 Courtlandt St,. New York.

TRADE ENGINE.

=T
Notseless in operation—Perfect
in workmanship—all light parts
Evm s‘&nlﬂ indicated. ané
o1 ne
valve corrceied to give the high-
est numn&le resu ? S any
Wu‘nm superior
romale Engine in the
m-ne

Sea d for Price List and Cir
T HEnmvax & HERCHEL

pE M'#’e Co.,
0 Dayton, Ohblo.

MACHINERY.

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting,

PULLEYS, COUPLISGS, BFLTIXG
Eé‘.\l(éh{‘ksnd (olr’ {ilustrated Catalogue and Price List

PLACE & CO,
8x 0‘:} guﬁmbtn & 108 Reade Sta., New "York.

!HPOBTANT IT FOR ALL LARGE CORPO-

RATIONE axp MANUFACTURING CONCERNS.—~

‘s Watchman'n Time Dcloctor. ole of
wn::‘:;'l‘n;., wiu; mc mmon BTN umz. n of n

Fartios w'gt_n i) e Anas with ansneATne I Taw

FOOT LATHES WITH JIG

and Circular Saw Al'lcnmcnu for Amateurs and Me-

crggga.oe;%; 'V(V"I(.)l;‘l:'l‘r:ll.l'\x 28 Cornhil), Boston, Mass.

Pla n--s--g- ﬁ 'I‘yonlnathllccneu gr 1

l(onlmu 'Genersl Wood Working M.uulnor!

3 JK'S 8§ Mattenwan > 45
J%gu% ?or é&;::ulﬁ N ’ 18 Liborty Ql.. N.Y.Clty.

3, COT. LEOPARD & OTTER 61 PR\

NEW MACHINERY

During the wonth of December, we shall

ENGRA

ADDRESS

all slzee—Cant Steel Cyiinders, Rods snd Biraps
aest Vortical and Portabis Eoginss, §to 25 1., Ad
dress BLOOMINGTON LRON WORKH, Bloomington, i)

AGENTS WANTED,

Men or women. $34 a week. Proof
fumished. Business pleasantand honor
Y able with po rouks. A 16 page circulay
# andValuable Samples free. 8@~ A postal-
- A " card on which to send your address
@ o> comts but one cent Write at once to
F. M. REED, 8111 s7,, NEW YOKK.

EAGLE FOOT LATHES,

8mall Engios Lathos, Hand I'l-ncn for
metsl—-S8lide Kests, Cironisr aud Foot
Soroll Saws—allof the neatest deaign and
superior finlsh, Our catalogue describes
every tool neoessary to At oul the Arti.

,Fm:rr CLASS STATIONARY ENGINES

|A Rare Chance to Advertise.

Cheapest and Best Mode of Introducing

AND INVENTIONS.

To Advortlsors.

PUbliah & AFRCIAL sdition of 10000 coples of the BCLENTIVIC
AMERICAN, which will be malled (o se PRrALe wrappars and the postage prepald o every post ofice 1o Lhe
United Statun, Canada, anag sjoining provisces

I8 I8 Intended that & copy of the paper stisll resch the pringips) manufnotarers, workers 1o lnmber and
Iron, ralirosd shops, sad the works of other mechanical and chowbes] Indusizies tu \he United Ststes
Advertisements will be taken for wis extrs edition, st the fellowing retes: pamely, 75 cents & line
Inslde, and §1.50 & Hne on lest psge. A few Botloes, 15 the Busloess and Persons) column, not sxceeding
four lines to length, will Lo lnserted st 81 %0 & line Ihis alfords an unususlly favorable cppeortusity for
advertisers 0 reach & class of PEIRONS BOL Accesalble 1u the ordinary chsugels of sdvertialog Tus
nsmes have beun felected with oare, aud the publishars guarsutens the sutuber tssued o be Mull MO0 ; the
PONIARS OR thesa coples, which 18 TWO THOUNAND DOLLANA, will be propald, thus Insuring the prowpt for-
warding of the papers to thelr destination

Advertisers will bear tn misd that this SuBOuUBcomant 1 for s Mpecia! Editton, which (s 1o be clreulated
ATatuitously among non-subseribors, and that the same sdvertisoments which spposr (u e regular sdition,

If ordered 1o the extra, will be sten by coliraly different persons

VINGS.

A few tlustratious and deseriptions of machines or artioles of utility, whother they have alresdy appearsd
In thla paper or ta othor publicstions will be received for tusertion 16 this Bpecial KAILIon on ressonsble Lerms,

MUNN & CO., Publishers,

37 PARK ROW, NEW YORK.
LUDLOW VALVES.

FRED, ATONE & CO,, % Park Place, New York

PATENT

OLD ROLLED

SHAFTING.

LUn I8Ch Gamy Wiis susiliug Bas B por ocol| groator
trength, & Guer Anlah,and 18 truor 1o gage,Lban any oLhar
1n use, renders 14 andoubledly the most sconomickl. We
Are al50 the s0lo manufagiarers of th ‘lulu'rln Oob
LIy PAT, COUrLNe, and furniah Pu ", oo,
of the most approved styles. Prlo-mu mul“ on appll-
cation ONES & ’

Ty strool, 3 and 8 avonnes, mu

es.o.
san or Amstenr, a8 well as tho Boys tor mmn aore aed
te Holiduys. " DANA & FITE, Boston m-"‘ indh
WM, L, CHASE & CO,, GRO, PLACK rOU. nl Cblmberl lw‘..- X.
naEn le«my B, \nw york, PIEROK & WH 2@, v wankeo, Wis.

|
|
|
ADAPTEDTO-£VERY SITUATION

NEW YORK
Dl ol GHICAGO

$10 t0 $1000 =5ercont amonts. send tor

particulars, Tusnrinox & Co..Bankers.2 Wall 8t,,N.¥.

OTIS BAFETY HOISTING

Machine

MO, 348 Bmmrﬂé”‘! R anﬁk =

lh‘OR LEGAL ADVICE CONCERNING
Infringements and Patonta, consult B, B, McMAS.

R, Counsellor at Law, § & 11 Nassau st,, Room %, Now
York. Countellor and Adyocate in Patent Cases.

EW & IMPROVED PATTERNS.—MA.

OO UL, 71 10 1E H. 3, e T Avo., Nowark: N. J
 and Matching
a
mP; lllna ? y& Wrogd‘n l'l:g::. Salf-oliing

d for Circualars, ete. 67 Sadbury et, Boston

The Toll-Gate! Frroneracioie,ts |

find! Address, with stamp, o, N.X.

jding
w Arbors ood
rAée:oobl MACHINE CO nfmm, k. Y.:

MACHINERY, s38Pacia e Vs

I OW TO MAKE MONEY IN WALL ST ‘i\?hl.\'
with $10 or more. Pamobiets mailed. RUMBLE &
QO0., 52 Brondway, P. 0,, Box 4,906, N. Y.

Niagara Steam Pwmp

‘HAdAml nL Broolln R. Y.

chm]wg ?lr tﬂ‘ rv'u Tnl%ﬂ

DROP PRESHSES umnmsn.l&‘:ri? o

OUD-WORKING MAUHINERY GEN.
enally, 8 alties, Woodworth Planersand Rich
ardson's Patent d)rom Tenon lu:hu

Ceatral, corner Uplon st.. Woroester, M
WITHERDT HUGG & RICHAKDSON,

LASS OULDS for Fruit Jars, Lam

T Bottles, lu Stands, nc maob 8 BR( P

mu Con, Warre AxD CxxTR or any
Dew o glas you will rwulro u monld (o

PANTIOULAR ATTENTION pald t¢ MO ns for
NTORS. Send model or drawing; Inclose stamp,

STENCIL DIES £ S el

Slenoris sad Koy Cuecks, with which 7"‘ e W
Waking from M 4o 40 & o Mﬁl 101 celalogus AR

s ies 1o 8.0 SPESCRR 11T Rasover SL 00N Vas,

VALLEY
MAGIHNE
CoO

STEAM PUMP

' EW YOUK BIOUE, 4 CORTLANUT MY

ANOTHER GHANGE'

Fifth and La& Gift Coneert

¥ AID OF THE

Public Llhrary of Kentucky.

November 30, 1874.

DRAWING CERTAIN AT THAT DATE.

LIST OF GIFTS,
One Graud Cash Gift

One Grand Cash Gifr.. 100,000
One Grand Cash Gift.. 75,000
One Grand Cash Gift.. 39,000
One Grand Cash Gift 25.000

5 Cash Gifts, $20,000 ench... 100,000

10 Cash Gifts, 14,000 euch.... 140,000
15 Cash Gifis, 10,000 cach.... 150,000
20 Cash Gifts, 3,000 ench.... 106,000

23 Cash Gifts, 4,000 each.... 100,000

30 Cash Gilts, 3,000 each.... 90,000

50 Cash Gifts, 2,000 eack .. 100,000
100 Cash Gifts, 1,000 ench... 100,000
240 Cash Girs, 500 eack... 120.000
300 Cash Gifts, 100 each... 350,000
19,000 Cash Gifts, 50 each....950.000

GrandTotal, 20,000 Gifta,nll cash,2,500,000
PRICE OF TICKETS,

Whole Tickets . $50
Halves . . 25
Tenths, or ench (‘onpon s
11 Whole Tickets for 500

22X Tickets for .
For Tickets and Information, Address

THO, E. BRAMLETTE,

Agent and Manager
Fadlic Lidrary Bulldiag, Lostaville, Ky
or THOMAS H. HAYS & CO,
&% Broadway, N.Y
CR COVERING FOR BOILEBB AND
PIPES saves t'oné r Cent In Fue

OCR FELT, CEM T AND PAI\T FOR
F00FS 1 the Dest 1o the market,

Asbestos !'elting Co.

£ S, N, ¥

Corrugated Iron,

Iron Bati avcgv santters, &¢
ELY 1RON uaxm.: & ROOF CO.,
Sexd tov C'rc lara. Uflice, 5 Dey St. New York

ORTABLB a‘rm ENGINES, COMBIN-

IDAXIDIE Of eficiency, duradility and econ-
'n.b the nx:mn:x: of weight sad price. They are
nd fAavYOradly kaowsn, monwn 000 del
WAIraated -ulhclon or mo nh. .ag

Address
HOADLEY CO. Lawrence, Mass

ICHARDSON, MERIAM & CO,

Manufssturers o! Do latest tmproved Pa Dazx-
and Wood'oru M - -

1,000

. Ma-
poxe and Wood Tural L
:usa?“m rming Lathes, and varioos

ARd price lista seat on l’pu o3, 30107
sester, Mass. Warehouse 107 uunvu. New York. 1

RPON BRIDGES—CLARKR, REEVRS & Co.,
HENIXVILLE BRID . o
aat Street, Philadelphl l.uh:)x WORKS. 0mice, 00 Wai
Specialties—A courate orkmanahip—FPhaatx columns

lon'ee oon! dongl;mrr'ued‘ Iron. No ";QIMA" work
68, from ore %0 Anlad R

(lustrated Album mailed on recelpt of ﬁ.ecnu il

A WEERK 1o Male avd Female Agents, 1o thelr
k\cnll!) (,u-l- NOTHING to try {4, Particalars
. O. VICKERY & CO., Auguata, Me,

ADVBHTIBKRM aeml (wenty-five conts 0 GEO, P,

ELL & CO,, 4| Park Row, New York, for thalr
Pamphlet of one Aundred pages, conu!nlu' usts of 3,000
pewspapors, and satimates showing coat of advertising.

Bonaw Cuanxus,

MRILL Vavux,

One palr of Chasers sapt froa Ly any address for 7

100 1D, Ty 18, 18,80, 20,41 6, B4, 50, 52, 86 40, 48 thronds 10 1ot
Drill Gauge, mu.-pu sable m all who use Twilat Drilla,

sont free L8, Price LISt ot Small Tools free.
BOODNOW B WIGHTMAN, 8 Corahil) Sosiop A r-e.

Andrew’'s Patents.

lolnln-h lotion Grooved, or Reared Helm -~

u;-r:-; ';t‘rr o."" provss Accldens,

e

S e

H blo and Single, 1.9

EIRELTES fe e

loy Durable, and Economical,

‘.u:;ks,lg%. umgmn 3 luh
A4 Water Burest, New Tors

— X




Scientific American,

—_—

PR - c o .

Morning 10 APPear (n nerl s,
T>0ARD OF PUBLIC WORKS, CITY OF
New York, Rutrsob Iest apuusl report:—* The
It LEIT LAMPS maet with genaral favor. Appit
tions sre made by propeity holders aimost daily for
e:-vronenw In placs of the sqoare Ismips. Thr cout
r keeplag the Nartie t Lamps 1o repalr Is nearly Nr"v

MORRIS, TASKER & CO,,

PASCAL IRON WORKS: PHILADELPHIA,
TASKER IRON WORKS, NEWCASTLE, DELAWARE.

Orrice T P FIFTH AND TASKER STREETS. PHILADELIIIA.
OFPFPICE AND WAREBHOUSE .........ooovuvvsssssssorvrnssnsrovaasss o NO S QOLD ETREET, NEW YORK,
OFFICE AND WABENGUSE .......vinvrvies s RN NO. W OLIVER 8TREET, BOSTON,

Mapufacturers of Wrougnt iron Welded Tubes, pisio, K8 d, and rubber coated, 1or ges, steatn and '""6
Lay ‘\ Chnreon! Iran Boller Tubes, O \\'a]l ‘}ulun and Caning, Gar apd Steam Flitle gs, Brass Valves an
Covks an ) Fitters' Tools, Oast [ron Oas and Water Pipe, Streot Lamp Fowis and Lanterns, lmproved
Cosl ¢, § Wo would eall the

special Attention to our Patent Valcanized Rubber-coated Tube,

THON AN T. TARKER, EPHEN PF. M. TASK

2. Brgued RO, M. VAN AONT, L
g'."lt”l‘! oan 0:. he twprovYement soa econtinil by Jonk.

tog At 1he Bartiett (Naw) * a4 l.uw'o“u;".b.-?

Stone and Ore Breaker

Orashes all dard angd brittle rabatances Lo
row Algo, any kind of
T L
C (*
. ew Haven, Coan.
ROVED VERTICAL ENGINES, SIX & EIGHT
-I"‘l'f pewrr, JORNSON HESS & OO, 1M Dution
wood Strect, Pilsdeipha, s
~ Q. HENRY HALL & Ou., 9 Cortiandi 51, N.¥.Clty

THE PULSOMETER.

The simplest, Mot dambie and efective
STRAN PUME 8OW b Use, WL pump gritty
or muddy water withoutl wear or injury i
ite parta. [ cannot get oul of order,

Branceh Depeotn

11 Pemberton Square, Doston, Mase,
15 Market St "'hiisdelphis, P
5 Well Street, Chi L

Bouth Western Kxpoaltion, New Orieans,
S11 & 18 Norih Secnnd 8L KL, Louls, Mo

TURNINE

wy - Water Wheels.

.

-~ 3 |

o) More than fomr times ar
8% many of James Leflei’s Im
iy goved Double Turdine Wa
3y ¥ Wheels In operation than
A= L, any other kind., W sizes

mace, maging from Y to
™ loches dismeter, under
besds from | to 0 feet
Saccoewainl for every pur
Large new pamphlet,
he fAnest ever published,
5 eonululn! W pager and
§ over W foe lustrations
sent free to parties inter-
oned In water power,
JAMES LEFVFEL & CO.,
Springheld, Onlo, & 100 Tab-
e1ty St., New York eity.

“'A.\ TED-A Business Mun with $3.000 1o §10.0, 10
wenufaciure sn unsuiosssed Nox-Coxpuvoron
Address NUN.CONDUCTOR, Baltimore, P, O, Box 627,

70COM S GRATE BARS, when replecing

sny o'her Kind, have never tailed to snve tbeir

cort when properly used. IRON & BHASS FOUNDRY
Drinksr St, below M7 N, Secono Bt,, Philaceiphis, Va,

Working Models
And Experimental Machiuery. M ta), or Wooo,made to
order oy J F WERNER. 82 Center St., N.X.

Mill Furnishing Works

Are the largest L the Onited States. They make Bun
Millstones, Portable Mrils, Smut Machines, Packers, Mil)
Plcks, Water Wheels Pulleys and Gearing, specially
sdapted to Sour mflls. Seud for catalogue.

J T.NOFY & S0 RofMale, K. V.

CAS MACWNR.

238 CANAL ST. >

Mustrated Catalogue of over 100 pages sent frae,

Mum & Co's Patent Offiges

Established 1846,

The Oldest Agencyﬁ Soliciting Patents
in the United States,
TWENTY-EIGH1 YEARS EXPERIENCE.

MORE PATENTS bhave been secured throngh
this agency, st home snd sbroad, than through any other in
be world.

SIXTY THOUSAND inventors have svalled
themsolves of Munn & Co.'s services In examining thelr in-
ventions, and procuring thelr patents,

They employ as their assistants a corps of the most ex
perienced men ss exmminors, spocification writers, and
dmfsmen that can be found, many of whom haye been so-
ectad from the ranks of the Patent Offlee,

MUNN & CO., in connection with the publication of the
SorENTIVIO AMERICAN, continue 0 examine Inventions,
confer with Inventors, prepare drawings, specifications, and

ssignments.at tend to filing applications in the Patent Office
paying the government fees, and watch ench case step by
step while pending befors the examiner. This Is done
through their branch office corner Fand Tth Streets, Wash-
pgton. They also prepare and file eaveats, Jrocure desigm
potents, trademarks, and refssues, sttend to refected cases
prepared by the Inventor or other attorneyy) procure copy-
rights, attand to loterferences, give written oplulons on
matters of infringement, furnish eoples of patenta: In fact
Miend to every branch of patent business both in this and

o fureign countries.

Patents obtained in Cansds, England, France, Belgium
Germany, Rusds, Prussis, Spain, Portupsl. the Brittah
Colonles, =nd all other countries where patents are
Kmsted,

A special notics is tade (o the Screxririe ANExioax of
all Inventions patented through this Agency, with the
namie sod reeidence of the patontee.  Patents are often
oM, In part or whole, 1 persons attracted (o the inyentlon
by such notice

A pamphlet of 110 pages, contatning the laws and full di-

sctions fr obtalaing United States patents, also s clreular

pertainiog exclusively to Foreign Patents, stating cost for
each country, Ume granted, ste, sent free. Addross

MUNN & 00
Pusliskers SCIENTINIC AMERICAN,
37 Park How, N, ¥,
Braxcs Orncs—Cornor ¥ aud 7¢h Streots

Waskisgun D, C.

¥, W. JOHNS PATENT

ASBESTOS MATERIALS

ASEESYOS ROOFING, for steep or fist rools o all climates
ASRESTOS BOOFING FAINT, s strietly first ciass ariicle, rieh color and superior body.
ASHESTOR PAIN IS, all colors Tor geaetal purposes, 1o eans, Kege, And Darreis,
ASBESTOS BOILER FELLING, Sheath'ng spa Lining Feite, gene ral Roofing Materiale, ate,
These Materinls are precared ready for use, and can be enstly sppled by any one  Beod tor desoriptive Pam-
phiets, Proce Lists, Tostructions, ¢ie. Liberal Inducoments to Goneral Meorchants snd Donlers.
¥ CAUTION <Twe pablie are hereby eantioned sgarnst purchssing or asing asy materials for the above or
similar purpores, purportiog Lo contain ASHESTOS, uniess thiey bear our nsme and dales of patents,

Patentes snd Sole Manumecurer, | /| W, JOHNS, 87 Maiden Lane, N. Y.

FORTLASD GENENT, PORTLAND CEMENT

From the boat London Manufaoturers, For sale b;
JAMES BRAND, 18 O1iff 8t N, ¥,
A Practical Treauisoon Cement tarnished for 5 cents. 8. L. Merchant & Co. 7 South 8t New Yerk.
The Most Powerful, and the Only Tight

Bhotting, Good Part Gate Turbine ever
BUY A made, S'r?n of wmall wheels to sult

WAIN. ™ A M. "SWAIN,

North Chelmatord, Mass.

Save fuel, and supply DRY stesm. Attached to botlers
orsel 1o sepurate farnace. H.W BULKLEYX Engineer,
# Liberty St., New Yor

For testing Ovens, Boll- =
Pyrometers. . w.. v tarssces, : ;
Super-hested Steam, Of] Stlls, &e. A MCCha”/l calSensation
Address HEMKY W. BULKLEY, bas been created by NEWNAN'S EMERY PLANER.
% Liberty §t., New York. | now befog «xhitttad st the Falrs of the American and
Frankxlin [ostitu'es. Send tor tilustrated circulars to the
OPE.

sole General Agents,
John W. Mason & Co., 43 Bioadway, New York.

The Tanite Co.

STROUDSBURG, MONROE 00., PA.

.

[NovEMBER 28, 1874,

paTT ™, Wew oty m‘y'.' .
o

Machinists

TOOLS,
OF ALL KINDS,
ADDRESM |
XY Steam Fagine G
9% Chambers St.

New Your

l UVUAKDUS PaTENT UNIVERSAL BCG
CENTRIC MILLS~For gvinding Bones, sand.

Dna Cructoles, Fire Cley, Gu ol g

Corn snd Cob, Tobweéo, Suntl,

Eheieier cassor be roind by eiker mile A

ty ’
l":’l(!)l;..ngr;ul:n' Inks, l'“.;. e kiog, &e (#‘)ri l‘.
of White s Eim Sta.. New SOrk X

HARTFORD

STEAM BOILER
Inspection & Insurance
COMPANY.

W. B, Frascux, V. Pt J. M. Anxw, Predt

J. B. Prxuce, Sec.
HARTFORD, OONN.
Boston, New York, Chicago
13415 Custom House st. 30 Gold 8¢, 148 Lake St

HUSSEY, WELLS & CO.,

OFFICE AND WORKS, PENN AVENUE & 1'TH ST
PITTEBURGH, PA.,
Maznufacturers of all descriptions of

CAST STEEL,

Inclading the * Grasite™ brand for Edge Tools.
Particalsr sttention given to the menufscture of

s A w s £100.00 GOLD PREMIUM s:1d First PRIZE SILVER MEDAL, for
the BEST CIRCULAR SAW, st the Great Nationsl Industrial Exposition, beld

A — A At Cineinoat, 1534, aller two separate contests, occupying six days. Also, the FIRST
%16?3\ PREMIUM SILVER MEDAL for the BEST CROSS.CUT SAWS was

Wltsraedw
EMERSON, FORD & CO.,
A w s BEAVER FPALLS, PA.

¥ Send for PRICE LIST of their DAMASCUS TEMPERED SAWS, and Circular containing full partica-
lars of the great contest.
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THE JOHN HARDICK

NIAGARA STEAM PUMP,

9 to §7 Peari 8., Brookiyn, N.1.
Manufactured solely by

Hubbard & Aller.

ENGINES AND BOILERS,
 Pulleys,Shafting and Hangers
a Specialty.

DAMPER AND LEVER
KEGULATORS B E s T GAGE CCCEs,
MURRILL & KEIZER. 44 Holllday 8¢, Balt

THE OXL XURATED DisxoxDp SOLID
EMERY Wnexr, at. Emery Wheel
Machinery and Avtomatic Koife
Grind rs, for the rapid ard pertect
grinaing of Planer, Psper vutter,
and Leather Splittisg Kalves, mao-
ufactured by toe AMERICAN TWIsY
Dy Cos.l g_ons'oj::-t. B L 3
3. Y. Charcs 88, W, ARBOE, Agen’
3;‘ ,‘!j Ao\g;e\#.ie::ul.” Wellington Street, Montreal.

FREEMAN & BURR, CLOTHING WAREHOUSES,
b4 138 & 140 Fulton St., N. V.

FREE!]AN & BURR, avalllog themselves of the unususl ndvantages oflered by the great depression 1o trade

a0a decliue 1o prices, open the seusol with a much LAKGER STOCK than ever before, aud wre selllng at

very LOW PRICKS,
To Order or Ready-Made,

UITS, $10,
gmrs. $20, 0}/[#004 rsum:::::w'

QUITS, $30.
85, $8, $10, 812, 815, $20, 830, 240,

WS
“‘ﬁ\t’“‘u s.-.'.rswa. o105, 930, 0004 ]'s'

To Order or Ready-Made.
CDUN TRY ] ()RDPERS BY LETTER promptly Slled. OURE Nxw STAvxx Fom SELr-MEasvxx,

Salamander

- the only lndhunchhleoonﬂn. forbollers
B HHE steam and hot-biast pipes,
A. G, MILLS, Manager, 23 Dey 8t,, XY,

 REYNOLDS & 0.

MANUFACTURE

Serews & Bolts

For Machinery of overy varioty,

A
Bridge nod RRoo! Bolts,

BTEEL & IRON BET SCREWS

» A spealalty. Alno, Small Articles
> for Pateutoes, In great numbers, at

= No. 145 East 8t., New Haven, Conn

SNGINE LATHES, DRILLS, &¢. Seud fof Price List.
NEW HAVEN MANUFACTURING 0O,
aw aven, onn.

BOYS' SUITB. 85.
BOYS' SUIT!, $8.
BOYS’ SUITG, $10.
BOYS’ SUI’!B. $12,
BOY!’ sUlTl, $15.
BOYB' SUITS, $20.

SUXTS, 840.
SUXTS, $60.
SUITS, 860,

O WhICH Lhou-ands avail themrelves, enabdies parties 1o all paris of tho counisy to
order direct from us, with the cerfaluty of receiviog the most FERFECT PIT ATTAIN.

ABLE,
UBDERS J Rl‘l,l?.ﬂ FOR SELF-MEASURE, Ssmples of Goods, ook of Faahions, and

Yrices, >uxT Frex on applicanon,

TANNATE OF S0DA
BOILER SCALE PREVENTIVE—Jos O locsse &
Co., Msdison, Ind. Agenc er: K. H. Lee, Titusvilie, Pa.;
Owens, Lane & Dyer Machive Co.. St Lonis, Mo,; Walt-
mas & Borrell, Little Falls, N.Y.; Warden, Mclellsnd
& Co ,Cinctnuatd, O.: H. H. Herrson, Nashiville, Tenn.
sinzich, Rankin & Co., Evsoavilie, Ind. ; H. Dudley
Co'~man, NeWw (irleans, Ya., L, Htanley & Co,, 9 St Pau)
it Baltimore Md. Babcock & Wiloox, 0 Cortlandtst.N ¥

1 J " Al Y
A » L )
MACHINIST'S TOOLS,
EXTEA HEAYY AND INPROVED PATTERNG,
LUCIUS W, POND, MANUFACTUKRER,
Warcestor, ¥ as,
WAREROOMS, % LIBERTY ST, 5. ¥
S Lathes, Planers, Doriwwg Nills, Drills and Gear Out-
ers a Specialty.

THE

Pants Stretcher

(OVER 20,000 IN USE),

——

A simple device for taking out kXuee
formas and wrinkies from pants, Prices:
Diack Waloutand Nickel Flated Fiplah.

DR cosagersss sessannnnansncs 8200 porsol
O‘I‘nlld Japsoued . ';“.'.." el
Welghts 10 ralt the boxos,,.. .00

Sampl # sent to any town In U, 8 on
recolpt of 'he atioant, Agents wanted 1o
every ity 1o the Unton

P. DEL VALLE HALSEY,
132 Cbures St , New York.

STEAM BOILER AND PIPE

COVERING

Saves ten 1o twent cenl. CHALMERS APEN
CO. foot K. mh Bt h’. E“ 132 N, Ind St 8¢, Louls, Ig..

CAST STEEL TEETH,
of an tters for HORSE R Klﬁ for which or
ders -’re”urevm Ail Reke Tcu will be manofsc-
ERSON Pateots, re-
cently purchased, by which process perfect unlformity
?.lml&npo and superior excellence Of femper Are s.-

AcQretz JUMD A nukbel CGR SUND, maLRIACtAr.
ers, 1renton, N. J. or 117 Liberty 5t., Sew York.
Wheels snd Rope for conveying power long Qiances.

B Improved Foot Lathes.
i ]

M
Scroll Saws tur ll':;wo.?:::;-:.y‘

vork Swmall Powser
Clreular Saw Mach
Many readers of tals r .
Catalugues froe. N. H. BALDWIN, Laconia, N,
Just the articles for Artisans o1 Anatenrs,

OF THE
SCIENTIFIC AMERICAN.

FOR 1875. ,

THE MOST POPULAR SCIENTIFIC PAPER
IN rn_v_om

THIRTIETH TYEAR.
VOLUME XXXII—-NEW SERIES

The pudlishers of the SCIENTIFIC AMERICAN beg
10 snoounce thst ob the Srst day of Januvary, 1¥93,a
aew volume commences. It will continue to de the alm
of the p to der the of the new
volume moTe Atlractive and nseful than any of its pre

on engsged 1o any Of the mechanical parsuits
n,o:lmn of dolpg without the SOIENTIFIO AMERI-
cax. Every number contaias from six to ten sngravinge
of new machines and taveations which cannot be tound
{n any other publication.

Tt is the Most Popular Paper in the World!

naving the large circalation of nearly 50,000 per week '

A year'snumbers cOntaln over S0 pages and seversl
tundred engravings of new machines, aseful and nove
\nventions, manutsctaring establishments, tools, and

"‘:::““.SCIBH‘I’“‘IC AMERICAN ts devoled to the nler-
ests of Popular Sclence, the Mechanic Arts, Manufac-
tures, Inventions Agricalture,Commerce, and e lodse
trial pursuits generally ; and It s valuable and nsiree-
tive not only Iz the Workshop and Manutactory, bat sl
1n the Household, the Library, and the Beadiog oo n

By the new law, the postage mast be pald v sdvance
in New Yotk, by the publishiers: and the subsoriber Laen
recelves the paper by mall free of charge,

TERMS,
Ono 00py, One yeal (postage 10eIuded) cuisenee A8
One copy, MX (postage tnclnded) . .uee 1O

L0

Ono copy, three tha (postage tneluded), ..
One copy of Sclentine Amerioan (or one yosr and
one COpY Of engTaving, “Men of Frogrem™,, 0.0
One copy of Sclentific American tor one your And
onecopy of “Bclence Becord ” tor 1ik,...e 3%
Kemit by postal order, draft 01 expres,
Address all letters aho maxe all Fost Ules ordersasd
Lrafta payabio to

MUNN & CO.

37 PABE ROW, NEW YORE.

HE “ Sclentific erican " 18

A O Wikl
CHAS. EXKU JOHNSON '
Lombard Ris- Fhsceiphin S Now Yore:
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A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, NECHANICS, CHEMISTRY AND MANUFACTURES.

vol, XXX1.—~No, ul
(NEW BKIIES, )

NEW YORK, DECEMBER 5, 1874,

BRIDGE ON THE MONT CENIS RATLWAY
Although the openivg of the Mont Cenis tunnel hay ef.
footed u grost saviog of time, not only between Francs nod
Italy, but between Eogland and Indin—the dirsct routs from
(slais to Brindisi, the Itallan port of embarkation for the
East, cidi the Suez Canal, bolng now used for passengors and
maile—travelers in search of the picturesquo probably pre.
fer to travel over the mountain, using Mr. Fall's rallway,
and obtaining views of the grand scenery of the Alps from
the highest of those peaks
which hiag a8 yot been crosa-
ed by an artificial road. Of
the nature and difficulties
of the work, and of the
glimpees of rock and pre-
cipies afforded by the many
ravines it croeses, our il.
lustration (selected from
Engineering) will give an
excellont idea, Itisaview
of the bridye at Comba
Seura in the Pledmontese
Alpe, which crosses n gorge,
at a hight of 305 feet from
the ground, The epan Is
185 feet between the abut-
ments; the width is 14 feet
0 inches, and the depth 18
feat, Over200 tuns of iron
were used in the construe-
tlon, and the work showed
s deflection of {1 of an
fnch, under s strain eati-
mated at 4 tuns per equare
ioch. This bridge, and
others gimilar to it, were
designed by the Italian
Government engineers, and
constructed by Fleet and
Newey, of West Bromwich,
England.

Honors toan Inventor,

In France, Frederic Sau-
vage la cousidered to have
the largest share of mer-
it in practically applying
stesm power to the screw
propeller, which he did in
1832. The town of Bou.
longe eur-Mer, where Fre-
deric Sanvage was born on
the 20th of S-ptember,
1786, has Istely gone to con-
eiderable expense in award-
ing him posthumous ho-
nors, which culminated in
the uncovering of & monu-
ment to his memory, At
10 o'clock the government,
municipal, naval, and mil-
itery autborities, deputa-
tions from various cities,
besded by M. le Baron de
Latouche, Sous-Préfet, and
M Hoget, Maire, started in
procesgion from the Hotel
de Ville for the cemetery to
which the remaing of Fre-
deric Sauvage were re-
moved from Paris and in-
terred with public bonors
on the 20th of September,
1872, The monument over
bis grave is & equare pedi.
ment in three portions, made of gray marble of the ssme
kind ss the Napoleon Column ig built, and obtalned from
the Marquige quarries, It rises to the hight of 14 feot, and
on the top a bronze heroic gized bust of Frederic Sauvage ln
placed.

On either side of the monument ia nu ingcription setting
forth the date of his birth, denth—19¢h July, 1857—the
tranelntion of his remuing, and o 1ist of his inventions. On
the front are the two words * Frederle Sauvage,” and a
bronze bas-relief showing s vessel with a screw propoller, o
pantograph—procédé  Collas—n physonotype, & horizontal
mill for sawing marble, and a souflet hydrauliquoe for rnlulnfg
water, all of which were either invented or porfected by IV,
Bauvage, who, in addition, invented the runjhl'muf('ur, an
atstrument for meaguring the head, the physionométre, and
u 8utomatic hoat,

COMBA

;‘ per Annum,
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The bronze bust and bag.rellef were modeled by Mr,
John Hopking, and wero cast by Mesars, Thiebaud et Fils,
of Parls,

Frederic Snuvage's 11fe was slmllar to those of many other
Inventors, in that he spent his days and fortune in perfect-
Ing Inventions which brought him no profit. Haviog lost
hls own money, he borrowed from others, snd, being unable
to repay, was thrown into s debtor's prison, which he after.
wards exchanged for s madhouse, where be died on the 10th

S§CURA BRIDGE, ON THE MONT CENISJRAILWAY,

of July, 1857. The monument was designed by M. de Bay-
ger.—London Times,

s
A Human Ostrich,

The curious cases which we recently mentioned of per-
gonw, one of whom swallowed a fork and another a ther-
mometer, are completsly overshadowed by that of an indi-
vidual who recently died in an asylum in Prestwich, Eng,
A medlonl contemporary, In Its account of the post mertem
examination, gives the following catalogue of the contents
of the man's stomuch : 1,680 shoe pegs, G nuils four inches
in length, 10 nuils of three inches, 8 of two inches, 58 of
one inch : 90 moetal eyolots, b copper screws, § copper but-
tons, 20 soraps of buckles, 1 pin, 14 bits of glass, 20 pebbles,
8 pleces of twine, n lingment of lenther three inches long,

American trade mark. In all, 1,841 objects, welghing s tota
of 11 pounds and 10 ounces. The person was erazy, and his
msanis, whenever unwatched, consisted in swallowing any
amall objsct, It is remarkable, however, that the functions
of digestion could continue with this immense mags in the
stomach.

oo
Educated Rirds,

The Baltimore American gives the following scsount of
& troupe of tra'ned Java

T - sparrows and parroquets,
. e now exhibitingin thestreets
Yt 5 . of that eity :
3 go: )

A ““ When s suitable place is
il SoTv— %7 found, & circular table in
>, opened and the birds are all
. o g turned loose upon it; they
- — '.f_.--w, manifest no fear at the
crowd, and do rot offer to
escape, The performance
consists of ripgivg bells,
trundling small wheelbar-
rows, slack wire walking,
firing off pistols, dancing,
swingivg each other in small
swings, an excellent imits-
tion of & trapeze perform-
&nce, and & number of other
equally interesting tricks
The most wonderful part of
the performance, however,
is done by a parroquet. This
bird walks to the center of
the table, and, after bowing
o the crowd, seats himself
In & rmall chair near a pell.
To the clapper of the bell
there is sttached a emall
cord, and any ope in the
crowd is allowed to ask the
bird to strike any number of
times upon the bell. If
asked to strike ten times, he
leaves the chair, seizas the
bell rope and pullsit ten
times, after which he bows
and returns to his seat.
This was repestsd s great
many times, and with one
exception the bird made no
mistake. The bird will
strike twenty seven times,
but after that he refuses;
and his owner statesthat he
has worked nearly a yearto
get this bird to strike up to
thirty, but it appears that
his memory gives out at that
point, and it is unsble to
count further, A collection
is, of course, taken up after
each exbibition.”

o
. g

Roman Remalns,

An important discovery
has been made at Highwood,
near the village of Ashill,
in Norfolk, Epgland, con-
siating of a wvaas collection
of Roman remeaing in an
onk lined well, 60 feat deep.
The Norfolk and Norwich
Arcbwological Society re-
cently visited the spot, when
the well, under the superin-
tendence of Mr, Barton, was emptied of its contents by a
number of workmen. The well contains a great variety of
articles, the most abuundant being urns, of which about 100
bave been obtuined ; more than fifty of these are perfect,
and many of mosat beautiful form and ornamentation, There
is considerable doubt as to the purpose which these wells
were intended to serve; there are other two at Ashill, and
others have been found eleawhore,

e
Vigorite,

The account of trials of this newly discovered explosive, at
Stockholm, states that acharge of about oight ounces, made
up in five cartridges and deposited in an excavation, raised
a block of stoneof 165 cubio fest, It would have taken over
fourteen ounces of dynamite to have produced the same

u ploce of lond four inches long, and a bodkin bearing an

effect,
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SUCTION.

As our readera msy have observed, & pumber of inquiries
have recently been made in regard to the action of pumps
and siphons: whether the water delivered by these machines
was sucked up by the saction of the mechanism, or forced up
by the pressure of the atmosphere. To these questions we
have answered: that there is, properly speaking, no such
principle as suction, meaning thereby that water would not
rige in 2 void space unless some pressure was applied to
force it up. Until it was demonssated by Torricelli that the
stmosphere bad weight or pressure, it was popularly be-
lieved that a liguid would rush into an empty space, because
** Nature abhorred & vacoum.” We judge, from the tenor
of many of the letters vent to us, that this belief is not, as
yot, wholly dissipated ; and some elementary works on natu-
ral philosopby trest the subject in such an obscure manner
88 1o confirm their resders in this opinlon. It may beadded,
al5o, that one of the earliest sccomplishments scquired by
the infant is that of sucking, although we venture to sssert
that the exact nature of this process Is not generally under.
stood, It may be useful and interesting, then, to examine
the action of the common pump, and compare it with that
of the human mouth when engaged in sucking liquid through
a tube, The common pump, In its rimplest form, consists
of & eylinder contsining s tightly fitting piston, s pipe con-
nected 1o the bottom of this cylinder extending into the
Water ; at the bottom of the cylinder i & valve which opens
when pressed from beneath, snd thers is & similar valve in
the piston, Now suppose the piston 1o be at the top of the
cylinder, whick, together with the pipe, in filled with air,
As the piston is forced down, it compresses the air in the
cylinder, #0 that the valve in the piston opens and allows
the air to escape. When the piston i pulled up, there is a
vold space beneath it in the eylinder, so that the pressare of
the air on the water cutside of the pipe forces it up some
way in the pipe, opsns the valye In the bottom of the eylin-
der, and forces some of the air from the pipe into the cylin-
der, After a fow sirokes, the water will be forced into
the cylinder, and then, as the piston descends. the water
will rine through the valve in the platon, and be carried out

i [along, and that the pressure of the atmosphers cannot ren
i | der any resistance, eince, if anything, it is a little greater at

Scientific American.

on the upward stroke, If the pump cylinder in placed at a
greator diatance sbove the gurface of the water than the hight
of a column of water equal in pressure to the atmosphere, no
water will bo foreed fnto the eylinder—showing, ns Galileo
ironfenlly ssserted to the advoesates of the muction theory,
that, if Nature doss abhor s vacuum, ita abhorrence only ex-
tendn to n hight of 84 fest. Again, If the water be placed in
o tight vessel from which all the air is exhausted, and the
pipe from the pump extends into the water with an sirtight
joint, the pump will coase to draw water, no matter how
perfect the suction may be. A similar experiment conduct-
ed with the human suction apparatus, the mouth, will give
a like result, proving that something mors than the removal
of the air is necessary in elevating water, To show that the
suction of the mouth is slmilar to the aotion of the common
pump, suppose & ghort tube to be held batweon the lips, the
other ond being immerged In water, The first operation in
similar to the downward motion of the pump piston, the
tongue being moved forward or upward against the palate,
commencing at the root and filllog the mouth, Next, as in
the case of the ascending piston, the tongue In drawn brek
or bent down, creating & void, into which the water Is forced
by the pressure of the air, this pressnre depressing the cheeks
at the pame time. The tip of the tongue Is then applied to
the teeth, to prevent the return of the water, and this action
corresgponds to the closing of the valve in the bottom of the
pump cylinder. Finally, the tongue is pressed against the
palate, commencing at the tip, forcing the water back; and
the mouth being relieved of the water, the former operations
are repeated.

This is only one illustration of the many that counld bs
given to show that natural operations are conducted on truly
selentific principles, so that the investigations of sclentific
men for the discovery of natural laws are among the mos.
important and practical of the labors of the human race.
The action of the siphon may properly be considered in
this connection. It appears to be the belief of many of our
correspondents that the column of water in the long leg of
the siphon, being heavier then the short column, pulls iy

the lower end of the siphon, and #o would rather tend to
force the water back. A simple experiment, that can res-
dily be made, is to place the short end of the siphon in an
exhausted receiver, filling the tube with water, when it will
be found that the liquid is discharged into the receiver, in-
stead of flowing out at the other end; so that by this means
the action of the siphon can be reverzed, water being drawn
through the long leg and delivered at the short one. The
correspondents above referred to seem to think that the
water in a siphon is something like & rope over a pulley, the
part on one side being longer than that on the other, so that
the weight of one part overbalances the other and draws it
down. The trouble with this conception is that the water
is an exceedingly weak rope; sud if the heavy part starts to
draw the other along, the rope will break in two, unless it is
forced from behind. lareality, then, the action of a eiphon
is something like that of a rope over a pulley, the strength
of the rope being about fifteen pounds per equare ioch.
Thus, as long as the distance from the highest point of the
siphon is no greater than the hight to which the pressure of
the air will raise the water, this preisure keeps the rops of
water together, and the flow goes on continuously. But if
this hight is exceeded, the air can no longer force the water
up, and the rope breaks, leaving in the upper partof the
siphon that vacuum which Nature was said to abbor, It
would appear, therefore, that the heavy column in the loog
leg of the siphon only drawsor sucks along that in the ghort
leg when there is something to pusb, that does all the
work until the water is transferred to the long leg; and the
sucking forca givee out simultaneously with the fallure of
the pusling force to elevate the water to the highest point
of the siphon.

P
*

OPERATIONS OF THE PATENT OFFICE,

We publish on another page an abstract from the annusal
report of General Leggeit, now Ex-Commissioner of Patents,
showing the operations of the Patent Office for the year end.
ing September 30, 1874

The Ex-Commissioner dwells with commendable pride
upon the increased proportion of patents granted, and the
diminished proportion of rejected cases—a result due, he
suggests, to the publication, in a popular, accessible form,
of weekly abstracts of all new patents, together with the full
specifications thereof. We have, on several oceasions, ex-
pressed the opinion that the more widely the publication of
the patents was extended, the greater would be the incresse
in the number of patents granted, and the less the necessity
of maintaining so large s standing army of officisls as we
have now at the Patent Office.

We ara glad to percsive that the Ex.Commissioner has at
last reached the same view. He has heretofore been an ad.
vocate for the increase in the number of examiners; but his
present conclusion is that, by extending the printing, the
present large force of examiners may be diminished.

Since the presentation of this report, the Hon. J. M,
Thacher bhas sssumed the duties of Commissioner of Patents,
and the public will look with interest for the development
of the line of policy that is to characterize his administra-
tion., He has on former occasions given exprossion to views
which would lead us to suppose that, vn?er his rule, the
Patent Office would surely be conducted in the interest of
inventors. But there are some Indications of a contrary pol.
ley, For exsmple: In gome of the classos, he permits In.
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that large claan of applications known ax compositions, s
clully medicines, ho In daily sending ont, under his officlal
slgoature, decisions like the following: ** Thin application is
finally rejected on the ground that physiciany’ preseriptions
are not patentable,”

The suthor of wuch stuff is evidently a quack lo patent
law, whatever may be his pretensions in mediclne. Such
decislons are not only absurd, but they are in direct violation
of the law and the previous practics of the Patent Office,
The 24th section of the patent law expressly provides that
any peraon who has invented nvy new and useful compon!-
tion of matter, or any new and useful improvemont thereon,
may obtain a patent therefor, Medical compositions or pre-
scriptions rank among the most important of discoveries,
Hundreds of such patents have heretofore been granted, and
hinve resulted in the production of many new and valuable
medical remedies, by which life has been saved and heslth
promoted,

With a few exceptions, such as above indicated, we bellove
that the examiners of the Patent Offics are animated by &
desire to serve the country according to the best lights they
have. But we fear they are not sufficlently awnke to the
real purpose and intent of the patent lawas, which is to en.
courage and nssist the inventor. There is a tendency to
loo#eness, inefficiency, aud Injustice on the part of the Pat.
ent Office in its decisions, This is strikingly shown by the
astounding fact that some 7,500 applications for patents were
last year condemned to the eategory of the rejected. The con-
clusion is irresistible that, if the claims of these applicants had
been properly considered, if the Patent Office officials had in

word and the helping hand to these inventors, the number
of rejections would have been far less, Wae esrnestly hope
that the new Commissioner will bestir himself and try to
promote the needed reforms.

WHAT 1S STEEL?

At the time of the Vienns Exposition, this question was
brought up and resulted in numerous digcussions among the
metallurgists agsembled at the Austrinn capital. Professor
Jordan, of the Central School, and M. (ireinert, Superinten-
dent of the Seraing Steel Works, proposed that the proper
definition of steel was ““all mallesble siderurgical products
obtained in a melted state,” and to reserve the name wrooght
iron ( fer) for such malleable products as were not submitted
to fusion. According to this, however, natursl steel, pud-
dled or forged, and cemented steel would be no longer steel,
in spite of the properties which distinguish these from soft
iron. In a word, sieel, whether melted or not, is s product
which places itself, from all points of view, between cast
iron and wrought iron. The various ferrous products en-
countered in the arts form a continuous series from the
goftest and purest iron up to the most impure cast metal;
or rather, thers are two continuous but diverging series,
both commencing at pure soft iron. The one ends st black
or dsrk gray pig, including untempered or unannealed
steel; the other, terminating at white cast iron, more or less
manganiferous, includes tempered steel.

M. Gruner, in his recent report of the progress of the coal and
iron industries, as developed at the late Vienna Exposition, af-
ter advancing the viewn Jast given, arrives at the conclusion
that we should understand, by the term steel, all iron (whether
melted or not, more or less pure) which is susceptible of tem-
pering, but which is malleable, hot or cold, #o long as it has
not been submitted to sudden cooling. Soft iron, whether
melted or not, is metal malleable, hot or cold, but not suscap-

tible of tempering.

tinguished from melted, Bessemer, and Martin steel, etc., =0
alto should soft fron be divided into puddled and homoge-
peous iron. This last may be especially subdivided into the
homogeneous metals of Bessemer, Martin, Siemens, ete. It
should not be forgotten, however, that, though the types are
well characterized, there is & gradual passage from ome to
the other. Thus homogeneous iron passes in an insensible
manner to cast steel, as soft iron, simply refined, paases to
bLiard steely irop, then to properiy called natural steel, which
itaelf terminstes in wild steel (wild stakl) for wire draw-
benches, before attaining the true white cast iron.

RUSTING OF RAILWAY RAILS.

At the recent session of the American Assoclation for the
Advancement of Science, Professor Haldeman read s paper
on this subject, showing that railway rails when in use oxi-
dized but very little, but when not in use were subject to
rapid oxidstion. In fact, disuse for one day, for example,
Sunday, resulted in a visible increase of rast of the track
rails. This, in the opinion of the author, would indicate that,
in chemicsl combination, vibrations may interfere with the
molecular arrangement of the elements. In the discussion
which followed, Profeasor Vander Weyde took the same
view, and thought that molecular relations tended to prevent
rust. But other speskers combated this view, and it was
suggested that possibly the oil employed upon the locomo-
tives might be more or less spread in a thin film over the
rails in use, and thus prevent their oxidation.

Professor Robert Mallet, of London, has had his sttention
called to this discussion, and in & recent note to The Eugin-
cor pintes that some thirty years ago he was requeated to ex-
smine aod report upon the ssme matter on bshalf of the
British Association for the Advancement of Sclence, s grant
of movey being allowed for the purpose. He made s v&i
of experiments and examinations, all of which wers duly
reported. He found, in brief, that one of the reasons, why

ventors to be harassed by long delays; while in respect to

ialls when used corrode less than the same rails when not

every instance, as in duty bound, extended the encouraging

As puddled, as well as refined and cemented steel, is dis.
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njﬁbli becaure the vibration of the used ralls tends to ghake
off the rust formed, so as to prevent ita prolonged contact
with the metallic iron from sccslerating the corrosion of the
Iatter.

THE MECHANIC OF THE FUTURE,

An esteemed correspondent desires us to call attention to
the diffioulty in finding mechnanies able to fill situations
where special knowledge is required, and to the hindrances
thrown ln the way of capable men by trade rules and cus-
tome, prescribod and enforced in the interest of the worth.
Jess and incompetent,

This country in almost overstocked with professional men ;
snd whenever education and abllity are united in & young
man, he {8 almoss sure to quit the practical part of his trade,
snd become n conmulting engineer and an expert, living by
foes Instead of by wages, and selling his knowledge and not
hin ekill. Thus, men of braing are taken out of the really
workliog class; and many manufacturers look in vain, in the
rank and file of their establishments, for men capable of
being muster mechanics, The question as to where our
lenders and foremen are to come from is deserving of our
best consideration; for there are many influences at work
which are retarding the progress of the American working
man, Boys and young men should especially bear in mind
the value of acquiring a thorough knowledge of all branches
of the trade by which they intend to earn their bread, so as
to become capable leaders and instructors of othera, lesa
gifted and fortunate than themselves. The gentleman above
referred to recently needed s first clags machinist to super-
intend a certain branch of business, the specinlties of which
wonld require a few monthg of attentive study and practice,
It is difficult to believe that the rules of a trade pociety,
.ostensibly organized for the protection of the rights of work-
ing men, prevented a ekilled artisan from leaving an in.
ferior poaition to be & superintendent; but it is nevertheless
a fact. He stated that the union to which he belonged
would not allow him to work for an hour at less than o cer-
tain rate, even though his temporary reduction should cer-
tainly lead him to permanent employment of great regponsi-
bility and credit, and consequently large remuneration. The
employer, naturally averse to having his liberal offer thus
treated, at once declined to promote the man on any terms
whatever, a8 no one who would thus debar himeelf from
getting on in the world was fit to be puot over others, who
would natorally follow his exsmple and imbibe his ideas.

So many qualifications are wanted in & mansger and su-
perintendent of s machine business that fitness for the post
is rare, and the ambition to fill it creditably ought to stimu-
late our workmen to study and improvement,

~ CHABACTERISTICS OF A BUSINESS KING.

During his career s & great contractor, the late Thomas
Brassey was engaged in the construction of railways in Eng-
Jand, France, Spain, Italy, Belgium, Saxony, Bohemia, Aus-
trla, Hungary, Moldavis, Syria, Persia,'Indis, Australia, Cana-
dn,and South Americs, aggregating something like gix thou-
gand five hundred miles, besides water works, drainage
sehemes, docks, bridges, and other important undertakings.
In the execution of these great works, he had, at various
times, twenyy-seven different partners; fonr hundred mil-
lion dollars of other people's money passed through his
hands; and at times the army of workmen to which his con.
tracts gave employment numbered as many as eighty thou-
sand men.

Sucha record, to ssy the least, entitles Mr. Brassey to a
high placeamong the great captains of industry to which the
nge of railway copstruction has given birth and occupation;
und us one of the pioneers of anew order of men,hiy charac.
ter is peculisrly worthy of study, more especially as he re:
pregents a type of man which the world is likely to have
more and more need of with the spread of the industrial
clvilization which distinguishes our modern times,

Abundant materials for the study of Mr, Brassey's qualifi-
cations for an industrial leader are furnished in the volume
on his ““ Life and Labors,’ prepared by Sir Arthur Helps:
and though it is never yafe to assume that all the charactor-
intics of & successful man were essentinl or helpful to his
career, and therefors worthy of imitation by thoss who
would aspire to similar success, we may neverthelogs ennily
detact those which were strikingly helpful; while the doubt,
ful ones, even those mont widely at variance with the popu.
lar ides], msy possibly have been factora worthy of recogni-
tion.

Before entering upon oy analypis of Mr, Bragroy's char.
ncter, it is proper to notice, first, sn lmportant condition of
his succsss in the grest business of his lifs, u condition
without which every other qualification would huve boen
wastod, 11l business trainiog was such ay to glve him a
praction] knowledge of nearly every kind of Inbor necessnry
10 bs understood for the sccomplishment of great works of
conntruetion, This we put before sny personsl churnoterly.
tig, winee no man, however well fitted by Nature for the rank
of master, oan command to good purpose without s minute
personsl knowledge of the work to be done, a fact which
ambitioun youngaters are very apt to overlook, Mr, Brassey
was fortunste in not belng sent to gohool untll he was twelve
yearnold, At alxten ho was apprenticed to & surveyor and
res] eatato mgont,—romothing different, by the way, from
what the term fmplles with ug—who pubsequently took him
into partnersbip, His irst work of consequencs was In con.
nection with the lsying-out of the once celebrated Holyhead
roud, of which all Kogland was very proud. At the death
of his instractor, Mr. Brassey became gole agent snd repro

stive of the owner of & large estate, in the care of which
he had brickyards and lmekilns to superintend. Lator he
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tuken for a vinduct on the Liverpool and Manchester Rail:
WAy, the firat for passenger traflic ever constructed, It was
in conneotion with this quarry that Mr, Braggey made the
noquaintance of (eorge Stephenson, under whoge advice he
made hin fieat (unsuccesntul) tender for a rallway contract.
Hin noxt attempt wan to bettor purpose; and at the sge of
twenty. nine, Mr, Brawsoy entered upon his life work as a
rallway contractor, Hin firat undertakings received his per:
#onnl wupervision to thelr minutest detsils, thus lnying the
foundation for the higher and more valuable art for which
Lo beeame colebrated in after years, the art of dealing with
details in masses,

Thug Mr, Braseey was proapared by education for dealing
with the great problems of rallway construction, Let us
connlder brlefly the personal qualities which he brought' to
the work. In the first place, e had the energy needful for
great nccomplishment, Sald one who worked under him
for many yesrs: “ If he'd been a parson, he'd have been a
bishop; if a prize fighter, he would have had the belt.” The
physical bagis was gound and enduring, and his activity un-
tiring. With great capnoity for hard work, he keenly en:
Jjoyed working hard, not go much for the profit it would
bring ne for the plensure of doing. He could not bear to
have work drag, nor to leaye anything which he undertook
undone or hnlf done. Even when the pushing forward of
work, arrested by accident or otherwise, involved the taking
upon himself responsibility for expense which belonged
elsewhere, he did not hesitate to go forward.

A striking 1llustration of this spirit occurred in connection
with the Paris and Rouen Railway, his first great foreign
contract, Inthe carrying out of this work,he was restricted
in his choice of certain materinls to French products; and in
consequence of inferior lime for mortar, a repidly built via-
duct—na huge brick construction, & hundred feet high and a
a third of a mile long, costing $250,000—fell down in utter
ruin, It was suggested that, on representing the facts of
the cass to the directors of the company, some alleviation of
his loss might be obtained. His reply was: ‘“ No: I have
contracted to make and maintain the road, and nothing shall
prevent Thomas Brassey from being as good as his word.”
Without stopping to discuss the question of responsibility
in the matter, new materinls were secured, and the work
was reconstructed with a rapidity that was accounted mar-
velous. It is a satisfaction to record that the company
voluntarily assumed the cost of the new stracture.

With all his anxiety to have work done rapidly and well,
Mr. Brassey never wasted his energy in worry. Having
given his best efforts to ensure success, he was content to
await the result and abide by it with perfect equanimity.
Thie, as Sir Arthur justly remarks,is a great felicity of tem-
perament, It givesa man of much work the staying quality
known as ‘* bottom " in a racer, and enables him to mee: in-
evitable reverses without being crushed or disconcerted. It
ia the basis of the two-o'clock-of the-morning courage,which
the first Napoleon used to rejoica in, a quality which Mr.
Brassey had to an eminent degree. If called up suddenly in
the middle of the night, upon some urgent peril or difficulty,
he met the alarm with perfect coolness; satdown to consider
and calculate what was the best mode of obvisting the dan-
ger; and before break of day, when he had to proceed to
the scene of action, he was ready with his plan. Like mas
ter, like man. His example could not but be felt by his as-
piatants, who took courage at his stability of mind, and gave
their fullest confidence to a leader who slways seemed ready
for uny emergency. In addition to this imperturable pre-
pence of mind, Mr. Braesey evidently possessed singularly
quick and comprehensive powers to take in the essentisl con-
ditlons of & problem at a glance, uncommon power of rapid
enloulstion, and great sability for organization—qualities
which not only inspired his staff with confidence in times of
difficulty or danger, but enabled him to sdminister compli-
onted affairs with aroyal ease and facility.

It was !n dealings with his agents, however, that his
most striking charscteristics were displayed. In the course
of his career, he carried into execution nesrly two hundred
gontracts, many of them involving hundreds of wiles of rail-
way. The works for which he made unsuccessful tenders
smounted to upwards of geven hundred milllon dollsra. It
in obylous that no man could examine the detalls of works
of such varlety and magnitude., He must necessarily trust
lnrgoly to his ngents; and it was in the choice of these, and
hin subsequent troatment of them, that Mr. Brassey's busl-
ness sagnolty eame Into full play. e chose hia sgents with
gront cuare and with consummate judgment. After that, he
placed fpliclt trust in them ; nud though capable of exer:
clying the most minute wupervision and criticism, he never
judged by detalls, but looked to results. His system of
kooplng nccounts wan what most men would conslder loose,
and his agentn were entrusted with vast sume of money to
bo expended nlmost s their discretion; yot his floanclsl
pocretary nod confidentinl sdyiser upon all monetary matters
voutiflon that not one of his reprosentatives wan ever known
to decslye or rob him, When naked if this was to be taken
ws u proof of tho general honesty of munkind, Mr, Tapp re.
pliod; ** Not oxnotly that, I think it rather more shows
that he placed wo much confidence In those whom he em-
ployed, and put them, as It were, o much tipon thelr bonor,
that they would not deceive Lim; and that people, who
might not have noted uprightly with other masters, did so
with him becauwe thoy falt responsible to him, and also &
certain amount of pride In baing confided in by him to such
an oxtent that thoy reslly ecarried on tho business as if it
wore thelr own,” Ills blographer adds his personsl bellef
that the syatem of trust which Mr. Brasgey adopted uni:
formly, in respect to all those who worked under him, was
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had the management of o quarry, from which stone was | such as would be gonorally nuccoanful if carried out with

that perfect falth and completeness which he slwsys manl-
festod in thoee transactions—a bellef which might be con-
pidered Utoplun had 1t not suck s substantisl backing in Mr

Brassey's large experlence,

In another connection, Sir Arthur observes that where
most men fall in governing Is in not entrusting enough to
those who have to sct under them, Most men intend well,
and try to do their best as agents and subordinates; snd he
is the great man who wucceeds, with the lenst change of
agents and gubordiontes, In making the most of the abillty
which he Lins to direct and supervise, Besides, men must
ot aceording to thelr characters; and he who is prone to
confide largely in others will mostly galn an advantage in
the general result of this confidence, which will far more
than counternctany ovil arislng from that part of the con-
fidence which Is misplaced,

That & man whose ruling passion waa the execution of
great works in & way which should win him renown for
faith{alness, punctuality, and completeness in theexecution
of his undertakings should succeed, as Mr., Bragsoy did, by
such o mode of dealing, with those on whoge faitbhfulness
and integrity his reputation depended, is cogent evidence
that his plan of action was not far from correct. Not only
did Mr. Brassey trust his subordinates, but they trusted him
ag implicitly. In the earlier part of his career, when each
contract had his personal supervision, he allotted to each
nominal sub.contractor his portion of the work, and fixed
the price forit. Says one of them: ** They did not ssk him
‘any questions, He said: ‘ Thereis s plece of work for you.
Will you go into it? You will have so much for it.' And
then they nccepted it, and went'to work,” Theirinvariable
willingnegs to take the work at his valustion waa accounted
for by the conviction, which each of them had, that if any
mistake had been made, to their injury, Mr. Brassey always
stood ready to make good the lors. In case a job turned out
more dificult than had besn anticipated, no appeal would be
mads; the work would go on according to contract until Mr,
Brassey muade his customary tour of inspection, when he
never failed to recognize the contractor’s position,and vol.
untarily get it right. When his undertakings became too ex.
tensive to ba thus minutely inspected, the same policy was
carried out through resident agents. To many this course
may seem very unbusiness-like, but the result uniformly
proved the wisdom of it. By treating bis agents generounsly,
he secured generous service in return, and was able to with-
draw his attention more and more from matters of detail.
He never wasted his time in doing work that an agent or sub-
contractor could do just as well. As to mere money grub-
bing, one of his principal agents testifies that he had not
any of that in his composition, but he knew the value of
money as well as any ons, and how far a pound would go:
nevertheless he had no greedivers to acquire wealth, and he
was always ready togive awar a portion of his profizs to
anyone who was instramental in making them a=d zhazto a
remarkable extent.

For illustrations of Mr. Brassey’s hatred of contention, his
uniform courtesy, his large-hearted unselfishmess, his frank
apprecistion of merit of all kinds in others, and other quali-
ties which pertsin to the man rather than the contractor, we
have no space. At the busiest period of his life, he would
travel hundreds of miles to be at the bedside of a sick or dy-
ing friend or associate, to give what aid or consclation he
could: a spirit which his staff rewarded as it deserved.
The regard and affection which Mr. Brassey won from all
those who served under him were most strikingly manifested
duripg his Jast fatal illness. Men of all clssses, humble
navvies as well as trusted agents, came from great distances
solely for the chance of seeing once more the old master
they loved so well

At a time when there seems to be a growing belief thata
mesterly man must be a stern disaplicarian, rough mather
than gentle, brusque rather than courteons, exacting, watch-
ful, a believer in the vile theory that every man must (in
business) be treated as a rascal untll he proves himself some-
thing better, it is singularly pleasing to review an exceed.-
ingly succesaful career, throughout the whole of which tke
opposite qualities are conspicuous. At a time, too,when finan.
clal treachery and eye service are supposed to be predomi-
nant, when the most minute and exacting checks upon the
free conduct of agents fall to prevent “ Irregularities’ it
glves one fresh confidence in the general honeaty of human
nature to seo the spirit of trustfulness made the basis of s
great business, and tosee it justified by service honorable
to the highest degree,

That Special Editlon,
The issue of & Special Edit: nof ONE RUSDRED THOUSAND
copies of the BOtENTIFIC AMERICAN will come off soon af.
ter the first of Decembar.
The names of parties to whom this large number of pa.
pers will be sont have been selected with care, and the pub
lishers guarantoo the lsene to be fully 100,000, and it will
probably reach 150,000 coples, The probability of this ex.
cess over the one hundred thousand is predicated on lnst
year's experience. Wo then guaranteed 60,000, but actuslly
printed and mailed 120,000 coples,
The papers will be mailed in separate wrappers, and the
postage prepaid to every post office in the United States,
Canada, and the adjolning Provinces.
The space allotted for illustrating new machinery and in.
ventions I8 nearly all taken; but s fow more good engra.
vings, of first claws Inventions, may find place in the edito.
rinl pages, If fmmedinte application {s made. There Is also

& vory little moro spuce loft for advertisers. Soe pagoe 900
of thin paper for particulars,
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Aniline Colors,

The following on the subject of aniline colors, from the
pen of Mr. P, Kunts, of Paris, may be useful ns & concige
resumdé: The first colors employed wers the violate; it was
only in 1859 that aniline red was discovered, and by whom
firat in not clenr,  Aniline red, rosaniling, or fuchain is
now ususlly prepared by the mixturs of aniline with arseni.
cal nold and water, or aniline and arsenical acld found in
commerce in the siate of slrup, and which contains aulfi-
clent water for the purpone, Pure rossniline has scarcely any
color, Accordlog to the opinion of Hoffmann, generally ac-
capted, the coloring mntters produced by the varlous re-
agonts tiom aniline are all salts of one and the same basie,
the rosaniline, The colors of the salts of rosaniline are not
permanent, they will neither withatand ley, eenp, nor the
effaot of light; but thelr base serves in the preparation of
othuer coloring matiera which are of great interest. The
resinons residue of the preparation of fuchsin, treated with
different solvents, glves the chryssuniline, violaniline, mauy-
aniine, ete. The color recently introduced into commerce
under the name of cerise, and the tint of which, less scarlet
toan that of focheia, approaches rather to poppy color, is
also obtained from the residue of fuchsin, By treating
fuchsin by means of various agents,and in various methods,
the most varied tints of red are obtained. One of the colors
most employed in the dyeiog of silk,saffranine, the msgnifi
cent odlor of which approashes scarlat, is oblalned by a
method the details of which are but little known. The blue
colors derived from aniline are producad by numerous
methods, the graat part of which remain laboratory curiosi
ties. The number of processes which have entered into
actual prac.ice are relatively very few. The most advanta-
geous are those first indicated by M. Girard and M. Laire, in
which the ealts of rosaniline are heated with aniline, It is
believed that the production of thege blues is based on the
introdaction of phenol into the composition of rosaniline,
They are classed uonder the generic appellation of Lyons
blue. Different phases of the manufacture yield diffarent
products, some of which are insoluble ia water, and are
called Wow direet, blow purifié, or bleu lumiére, the last being
entirely exempt feom any tinge of violet; the others, which
are soluble in water, constitute the industrial coloring mat-
ters,

The dou de Paris is obtained by the action of the bichlo-
ride of tin on tbe aniline of commerce, Otber blues have
been successively added to the list, some discovered accl-
dentally, others by scientific experimeants,

The violets likewise are the results of the action of vari-
ous agents, They seem to bs prodaced by the mixture of
blue and red in very different proportions; in many of the
processes, it s very ditficult to obtain the precise tintre
quired. Accordiog to the intensity of the preporderating
tint, the violetis too blue ortoored. The violst of Hoff maun,
dablig, is obtsined by the mixiure of rosaniline or of & salt
of rosaniline with the iodide of ethyl and concentrated alco-
hol in different proportions. The violet of Paris results
from the mixtare of methylated epirit, chloride of ammonisa,
and aniline, by the method of MM. Poirier and Chappart.
Perkin's violet, which was the startiog pointin an indas-
trial sense, is prepared by bringiog bichromate of potash in-
to contact with sulphate of aniline, and treating the precipi-
tate with wood epirit, which absorbs the coloring matter.
The spiritis thea evaporated and the residuom mixed with
water with the addition ofsods, which precipitates the col-
oring matter.

The most important green pigments derived from tar are
those of Usebs and Hoffmaun. Thsa former was discovered
accidentally, by & workman nsmed Cherpin, who, not bzing
able to fix sld:hyde blue in a tissue, spplied tos photo
grapher,who recommended him to try hyposulphite of soda,
the yesult was the production of 8 maguificsnt green color.
Anilive browos are bat littls employed. Aniline yellows
are numerous ; most of them, however, have an orange or
browa tint. Aniline black msy be said to be almost exclu-
sively for cotton,

Toe employment of these colors is very simple. Silk,
whether in hanks or woven, is dyed by simple immersion,
and wool in theeame manner. The same colors also serve
for priotiog on silk and woolen fabrics. For cotton, the
colors must firet be mixed with albumen and then submitted
10 the action of steam ; or they are prionted on cloth prepared
with tannio, which forms with the pigments insoluble pro-
ducts, Aniline isnot the only substance derived from tar
which yields coloring matter, Naphthaline, which distils
s 428" Fah.,yi-lds among others the yellow of Marius, ons
of the most brilliant and purest yellows known, which dyes
woolen and silk without mordant, from light citron to gold
of the purest tint with trus yellow reflsctions, differing
from the greenish yellow shade of pieric aeld, another sub.-
#tance derived from tar. Naphthaline red Is superior to the
anilipe rede, a0d possesses greater solidity ; but it ean oply
be smployed for light tints, as it loses ita brilllancy in the
darker shades, These twoare the ouly colors which napths
line supplies at prasent to indastry; the others have not
sufficlent purity, brillisncy, or fresbness, and are too much
sffected by light sod atmospheric influences; their price Is
ulso at present, too high.

Anthracene, which distils (at temprrature nbove 360°)
with the lust products of tar, Las,on the contrary, & brilliant
‘““""; tioes the important discovery of I's transformstion
into alizarine.  Anthracene is still 100 desr 1o coms into dan
gerous compe'ition with madder; but s production and the
apparatus used are being redaced 1o greater simplicity, It
Is & carburet of bydrogen, Artificial a'izarine in prepared

by means of hr?mlnu avd potesh. Ace irding to the cslou.
lations of M. Kopp, In order to replace completely the allza-

rine of madder and purpurine by artificisl alizarine, 704 tans
of the latter would be required in the dry atate, which is
equal to 7,044 tong of the raw color. It would require 2,720
tuns of the raw artificial alizarine to replace the true alizarine
only ; this guantity represents about 720 tuns of anthracene,
THE DOCKS AT PORTSMOUTH, ENGLAND,

The well known town of Portamou'h, in Eng and, is not

only a thriving business
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place and a commercial
port of considerable extent,
but it s the chief atation of
the British navy, and has,
on this account, been BO
strongly fortided that it is
deemed by many high au-
thorities to be absolutely
impregnable. The fortifi-
cations are bagtioned ram-
partg faced with magonry,
and inclose the whole town,
to which entrance is per-
mitted by four carrisge
whays; and outworks, in the
form of trenches, are ar-
ranged to protect the inner
line of walle. The harbor
is only 220 yards wide at
the entravce, but broadens
to a width of about six
miles; and on the waters of
this naturally eecure bay,
the whole Britisn navy can
safaly find anchorage.

The dockyards of this
immense naval station,
lnrpe as they are, are not
sutficient for the accommo-
dation of the ships under
repair, and some very im.
portant additions are now
being made, We publish
herewith a view of the
works now upder construc-
tion, from which a good
idea of tbeir naturs and
msgnitude may be formed.
The immenee blocks in the
foreground show how con-
crete is coming into use
not only in ordinary work,
but in gituations where
strepgth and permsnency
are points to which expenza
is not to be compared. The
large repsiring and refit-
ting basin, from which pu-
merous dry docks of great
sz3 braoch off, is nearly
ready for the inlet of the
watera, on which ride the
ships whose mas:s are reen
in the distance, towering
above the buildings.
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Catting and Storing
Grafts,

There is no beiter {ime
to cut grafts, eays the Lon.-
don Garden, than at the
commencement of winter.
In cutting and packing
them away, there are some
pracautions to be observed.
o the first place, let them
be amply and distinctly la-
beled, as it is very annoy-
ing to find the names goone
at the moment of usiog
them. For this purpose
they should be tied up in
bunches, not over two or
three inches in diameter,
with three bands around
each bunch—at the ends
and middle. The names
may be written on & strip
of pine board or lath, half
an inch wide, a tenth of an
inch thick, and nearly as
long as the ecions. This,
if tied up with the bunch,
will keep the same secure,
For conveniencs in quickly
determioing the pawe,

L

ag mosr, for packing grafte. I 18 needful, however, to
keop an occasionnl eye to them, to see that the proper dg.
gree of molsture In maintuined—which ehoold be just
enough to keep them from shriveling, #od no mors,
-
Live Fish Trade,

Arrapgements hayve been made for placing on board ons

of the steamers, ranning between Liverpool and New York

THE DOCEYARDS AT PORTSMOUTH, ENGLAND.—THE NEW REPAIRING BASIN AND DRY DOCKS.

Ty

there should be another

strip of lath, sharp at one ¢pd, and with the nsme distinct.
ly writien on the other, thrust into the bundle with the
pume projecting from It. If these bunches or bundles nre
now placed on end In & box, with plenty of damp moss be-
tweon them aod over the top, they will kesp iu s cellar in
good condition, and any sort msy be selectsd, snd withdrawn
without disturbiog the rest, by reading the projecting label.
Wo bave never found gand, earth, sawdost, or sny other

packing mubstanecs ¢ convenient, clean, and easily removed

one of the Amerioan aguarlum cars, & newly invented con.-
trivance for transporting live fish, which has succeeded very
well in Jong overland journeys, and by means of which it is
hoped to effect & useful interchavge of living fish of varioua
kinds between Fogland sod Americs. There are many
American fish which might with benefit be introduced into
Eogland, avd we at the ssme time might trapsport to the
other side of the Atlantic some varieties of fish which sre
not found there.—Nature,
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PEAT FUEL MANUFACTURE IN CANADA—CUTTING AND PULPING APPARATUS. (See page 356.)
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PEAT FUEL,

The difficaltien in utilizing peat ns fuel have been very
widely discussed, but the operations at La Pigéonnidre, Ca-
pada, have, by ten years' practical operation, proved the
practicability of converting the substance into & clesn and
cheap fuel, the supply of material for which is, in many
Joealities, practically unlimited.

The Irish peat, the formation of which is due to the molst
atmosphere, when cut and dried in the air, is ready for use
in furnaces, otc,; aud the considerable formations in Somer
setshire, England, and in the valley of the Somme, in France,
are utilized in # similsr manner. Tn Canadn and this coun-
try, where the atmospher is drier, a supply of surface wa-
ter is required to produce tho substance. It is fibrous in
texture, and somewhst red in color; In drying, it loses 40
per cent of its bulk and about 90 per cent of its weight,
Thua 10 tuns of the material must be dug out to obtain one
tun of fuel:and its economical working is, therofors, a point
of great importance. When dry, its heating capacity is
about three fifths that of coal.

To render its ombustion practieable, it must be pulped
and disintegrated before drying, otherwise it is too loose in
condition; to form a good fuel. The pulping operation de-
stroys a cortain hygroscopic character that the dried raw peat
assumes, and causes it to resist moisture and to be inde-
structible by frost.

Mr. James Hodges, C. E., is the engineer of the La Pi-
géonnidre operations, and the process is described as follows:
A center lavel line is traced out, and for ten feet on each
side of it the surface is cleared of vegetation, the dépie be-
ing piled up on each side to form two banks 20 fest apart.
This srrangement is the preliminary work for a canal, and at
ove end of it a kind of dock is formed, for lnunching the ap-
paratus shown in our first engraving. It being ascertained that
the peat bog contains sufficient water to flow in behind the
machine and fill the excavation, the cutting vessel is started.
It consists of a boat of 80 feet length, 16 feet beam, and 5
feot depth, with two screws, of 11 feet dinmeter, in front, fitted
with cutting blades and driven by an engine in the stern of
the vessel. The blades cut their way through the bog; and
as the water flows in as fast as the poat in taken out, the ves.
el moves forward, generally at the rate of about 15 feot per
hour., Two men are required to clear the peat from pleces
of wood, roots of trees, ete. When cut, the peat ia lifted by
an elevator and discharged into a hopper, and thence passes
into s pulping apparatus, and flows off by a distributing
trough. The two men occasionally add water to keep the
pulp of a proper consistence, but no other hand labor is re.
quired. The distributing trough lies at right angles to the
length of the boat, and may bs lengthened to depogit the
material &% the required spot. The peat is left on the ground
to dry, to the depth of about 9 inches; and when consolida-
ted, it is ready for cuttinginto blocks. This is done with
curved knives, placed 6 inches apart and mounted on a
frame, and worked by twomen. In a fortnightof favorable
weather, the blocks are ready for stacking, which a gang of
a man and three boys can perform at the rate of 4,000 blocks
a day. They required to be turned and restacked to insure
thorough dryness. Our gecond illustration shows thie process.

Mr. Hodges states that, in 10 hours, from 300 to 400 tuns
of pea- can be excavated by this machine. This will yield
about 50 tuns of dried fuel, and will leave a canal 150 feet
long, 19 feex wide. and 53 feet deep, in the pest bed. For
this qusntity, an » “arage of 38 men for the day of 10 hours
will be required. ¥u3l thus made has been burned in the
locomotives of the Grand Trunk of Cansda Railway, witha
eaving, it is said, of 45 per cent of the expenze of coal, and &
rather larger economy over that of wood.

The engravings were originally published in Engineering.

Waye Motion.

Mr. Deverell, of England, has devised an apparatus by
which the movemsant of & ghip at sea is registered. From
the results of a 1ec:nt voyage, Mr. Deverell deduced the fol-
lowing: The duration of the voyage was 2,026 hours. Dar-
ing thst time the ship msade 1,764,088 beam oacillations or
rolls, and 1,041,187 fore.and.aft oscillations or pitches. The
average number of oscillations in both directions per minute
was 14. The aggregato arc of pendulum registering beam
movements was over 15,000,000 degrees, while that of the
fore-snd.-aft movements was nearly 5,000,000 degrees.” Mr.
Deverell also considered that he had definitely established
from tkege observations the following propositions: 1. That
between ocean limits,the swell of the ocean is unceasing. 2,
That the motion of an independent body within & ship on
the ocesn is uncessing. Here then was represented an im-
mense smount of conservable energy, and the question re-
meined : Could a practicable method be found for conserv-
Ing it for use on bosrd ship? Mr. Deverell believed that it
could, and to & sufficlent extent to be useful in suxiliary
propulsion. He expects to be in a position in a few months

to detall his method of putting his propositions into prac-
tiee,

The I;Ieycl«.

A remarkable instance of what can be done with the bicy-
cle was recently exemplified In England. A match had been
made betwesn Mr, Stanton and Keen, the champion rider, to
run 106 milew, the former to receive & start of half an hour.
Btanton’s machine had a driving wheel of 58 inches in dia-
meter, that of Keen's being 4 Inches less. Keen accom.
plished 50 miles in the extraordinary time of 8 hours 14
minates 18 seconds, but was compelled to retire In the 91t
mile, leaviog Stanton to finish the 106 miles alone, which he
did in 1 minute 5} seconds legs than 8 hours—an average of
over 13 miles an hour, inclusive of » fow short stoppages for
pefreshments, otc.

Srientific American,

ASTRONOMICAL NOTES,
OpsErRVATORY OF Vaigsan ConLrom.

For the computations of the following notes (which are
approximate only) and for most of the observations, I am
indebted to students, MM

Positlons of Planets for Docember, 1874,
Meroury.

Meroury should be looked for in the morning. On the Iat
of Decomber, it rises at 8bh. 22m. A M, and sots at 8h. 32m,
P.M. At this time it is well gituated. On the 31st, it is not
an engily seen, an it rises at Oh, 50m. A.M., and sets at 8h,
Olm, P.M.

Venun,

Venus rikes on the 18t of December at Sh, 17m, A. M.,

and pots at 5h. 3m. P. M.
On the 8th of December, Venus makes a translt scrops
the sun's disk, affording so opportunity to astronomers
to determine, by the best methods now known, the dis-
tance of the san from the earth. To observe this phenom-
enon, expeditions bave been #ent to northern and routhern
stations by the United States, Great Britain, Russia, and
other countries.

The trapsite of Venus which have heen observed occurred
in 1639, 1761, acd 1769. The next after this of 1874 will
be in 1882, and will be visible in this country. The transit
of 1769 wasa observed in this country, and a curious pamph-
let describing it wra published at that time in Providence,
R. I. The writer says: ‘* The transit of 1761 was observed
at S*. John's, in Newfoundland, by John Winthrop, a% the
expencs of the Massachusetts colony.”

*“To obzerve the traneit of Venus in 1769, several obser-
vators were sent into the South Seas by the Royal Scciely
in London ; the Emprees of Ruseis sent several companies
into those parts of her empire where the visible duration was
of the greatest length, and the King of France did likewiee
#end observers into foreign parts.”

On Dac. 31st, Venus rises st 4b. 50m A.M., and sets at
2h. 49m, P.M.

Mars,

Mars is not well situated for obszervers. It rises at 2b.
46m. A.M., and sets at 2b. 4m. P.M. on the 18t of Dacember.
On the 31st, it rises at 3h. 20m. A M., and gets at Oh. 50m

P.M.
Jupiter,

Jupiter is also unfavorably situsted for observations, ris-
ing on the 1st at 3h. 18m. in the morning, and setting st 2h.
20m. P.M. On the 31st, Jupiter rises at 1h. 48m. A.M., and
sets at Ob. 33m. P.M.

Saturn,
Saturn is not as well situated as it has been through the
gummer, It comes to the meridian before dusk, and gets
on the 1st at S8h. 57m. in the evening. On the 31st, it rises
at 9h. 28m. A.M., and sets at Th. 14m. P.M., so that it is
scarcely possible to get a good view.

Uranus,
Ursnus can sometimes be seen with the eye; and as iy
rises on the evening of the 1st, among the small stars of
Cancer, 8t 9h. 24m., it could perhaps be seen at midnight.
It rises on the Sist at 7h. 283m. P.M., and passes the meri-
dian at about 2h. 30m. in the morning, at which time it has
an altitude, in this latitude, of nearly 50°.

Neptune.
Neptune rises at 2h. 32m. P.M. on the 1st, and sets at 8h,
38m. the next morning. On the 31st, Neptune rises at S34m.
after noon, and sets at 1b. 39m. the next morning.

Sun Spots.

The record iafrom Oct. 20 to Nov. 14, inclusive. The pho.
tograph of the 20th shows the three large spots of the 19th,
with another of good size, very near the center, which was
not geen on the 19th. The 21st was not clear; and on the
22d, this spot bad disappesared, together with the most west-
erly of the otherthree. On the 23d, the two remaining spots
were seen, the more westerly having perceptibly decreased
in size, and on the 24th it had disappeared without reaching
the edge. From the 26th to the 20th inclusive, the spots were
few and very minute, the faculi being very marked on the
27th. On the 30th, a large epot appeared on the eastern edge
of the sun's disk, which proved to be the precursor of a fine
group. Photographic pictures of Oct. 31st and Nov. 2d
show two large, well defined spots. Owing to clouds and
fog, no pictures were taken from Nov. 2d to Nov. 10th; but
the group was watched with a small teleacope, and the two
large spots were seen to divide Into several smaller ones,
the picture of Noyv. 10th showing & group of six small spots
within the western limb. On the 11th, the group was near
the edge of the diek, and on the 12th it had disappeared, and
the sun’s axial motion had brought a smsall spot into viey
within the eagtern limb. On the 14th, three groups of very
small gpots were seen within the eastern limb, and nearly in
a line with the sun's equator,

Ix describing a recent balloon ascent to the French Acad.
emy, M. Tissandier mentions having onterpd a bank of gray
clouds at & hight of only 485 feet, this being lower than in
any previous ascent. At one time, curiously, while the
ground was completely hid from the voyagers, they nscer.
tained, from the voices they heard, that they were distinetly
roen from the ground. The clouds were transparent from
below upwarde, opaque from above downwards, M. de
Fonviells took spectroscopic observations of the sun at vari.
ous hights, from 4,850 to 3,250 feet. The blue was observed
to invade the space ocoupled by the indigo and violet rays,
while the red was much the same as on the ground, On

nearing the upper surface of the clouds sgain, the violet and
indigo resumed their former extont.

[DECEMBER 5, 1874,
Correspondence,

ENTOMOLOGICAL NOTES,
To the Editor of the Beientific American !

I'rend you & few notes on entomologienl paragraphs whish
have lJately appeared in the columns of your journsl.

BEECH BLIGHT.

Under this head, you published soveral communications
last epring, one of which, from Mr. Jacob Stauffer, of Lan-
caster, Pa., contained the following words: “* It wonld seom
that thia blight s not so very new after all, Westwood fig-
ares the Iarva of the paylla betwls” * * 1 would simply
add that neither from Mr. Riley, Mr. Walsh, nor Mr. Harrin
could Tlearn anything further about the species, or if it
were ever before noticed.”

The insect is not the psylia referred to, und doss nnt belong
to the flea lice (payllader ), but to the plant lice (aphida). 1t
was briefly described by Dr. Asa Fitch, in 1851, under the
name of eriosoma imbricator, though it in reality belonga to
the genus pemphigus, 1 have referred to it in the Amorican
FEntomologist, vol. 1, p. 58,

VESICATORY POTATO BUGH.

The Colorado potato beetle possesses no vesloatory pro.
perties; but the mo-called old-fashioned potsto beetlea, ba.
longing to the very eame family as the Spanish fly (canthuris
vesicatoria) all possess it in a high degree, and the fact was
known and made us3 of not only nineteen years ago, but haif
a century sgo. Kirby and Spence, in their invaluable ““ In-
troduction to Entomolagy," speak of these ingacta being used
in place of the green European speciee, snd Harrls and most
subrequent authors who treat of the lytte refer to the fact.
Some years ago I caused large quantities of the striped blis-
ter beetle (Iytta vittata) to be collected and properly dried, and
from them Mallinckrodt Brothers, of this city, made an excel-
lent cerate, which has been used with satisfaction by our
local physicians. I would slso state to Mr, E. 8. Wicklin
that these blister beetles have not become great strangers,
Lytta vittata may be got in almost any year,by the cartload in
this latitade, and they often ruin a potato field in a few days;
while cinersa, marginata, and atrafa frequently swarm on
particular plante. The European tesizatoria abounds most
on ash trees, and is collected principally from these trees,
and with far more Iabor than is required to collect the cit-
tata in thig country. But such is the force of habit and the
difficulty of diverting the course that trade has once taken,
that our pharmaceutists still send to Sounthern Earope for
their cantharides. But I presume they make s much profit
on the one as they would on the other, and there iz no par-
ticular inducement for them to encourage home industry.

THE PHYLLOXERA PFREMIUM.

‘An item in one of your late numbers makes mention of
the fact that one of your correspondents has discovered that
the liberal use of cow dung is s sure cure for the phylloxers
on vines, and—whether jokingly or not, I cannot pretend to
gsy—calls upon the French Government to remit the amount
of the reward, in case the proposed remedy prove effectual.
It is & pity that your correspondent is so modest as to keep
back his name, and a still greater pity, for him, that cow
manure and cow urine were among the earliest supposed
remedies thoroughly tried in France. The fact that be will
not be able to prove priority of suggestion is all the more to
be deplored, for the reward for & remedy has been increased
from sixty thousand to thres hundred thousand dollara.
Cow manure is an excellent invigorator of the vine, and ita
use, ss that of all other invigorators, is beneficial in counter-

for the disease. CHARLES V. RILEY.

St. Louis, Mo.

—

What Temperature Kills?
To the Editor of the Scientific American :

1 notice in your issue of November 7, 1874, an editorial
sriicle entitled: © What Temperature Kills?” In the third
parsgraph you say that ‘“ not one seed germinated after ex-
posure to boiling water.” I wish to siate that the seed of
the common locust tree will not only stand the temperature
of boiling water, but will always fail to grow unless boiled
for 8 to 10 minutes.

My father planted about 15,000 seeds of the common lo-
cust on four acres of land, and only about 50 seeds germi-
nated. We now boll them for 10 minutes, or place them in
cold water and allow it to come to & boil, and remove them
three minutes afterwards. Theee seeds will grow finely
after a large brush pile has been burned over them.

These are facts, ocourring every year, to my personsl
knowledge. Hrmax VAN METER,

Macomb, Il1.

The COrystallization of Carbon,
To the Editor of the Scientific American !

I would like to add my testimony to what you havealready
published to the world on the crystalization of carbon, enpe-
cially ns at last we seem to be on the high road to success.

Twenty years ago, while conducting experiments for auvo-
ther purpoec, I was accidentally led to the conclusion that
the diamond 1e & crystal of slow growih, from carbon, first
reduced elther to a liquid or gaseous state, 1 inferred this,
partly, from the growth of large crystala of other substsnces,
whose full size was not attained in less than from five to
oight years time. This theory is less complex than that of
Mr. Thiese, of Rochester, and it consists in confinlvg car.

bonlo acid gas in a large strong recaiver, snd in submittiog
it to & moderate heat and groat pressure for & conslderable

working the effects of phylloxera, but it is no surs remedy
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length of time. The oxygen would probably be first thrown
down 1o form ozone ; other constituents and spurious earbon
would follow, forming & mams at the bottom, upon which
gllx; crystalization of pure carbon would take place in due
time,

T'would suggent the conntruction of weveral largo and stout
glnsn vessels for the purpowe, so that different combinations
of chemicals may be subimitted to trial, and the result noted
from day to day, Cranves TuoMrsos,

St. Albens, Vi,

A Niphon \'l'nm- Ham,
Tv the Hditor of the Scientific American :

I'wish to call attention to an {mproved siphon hydraulie
rm, which, I believe, will olevate water to the hight of
thirty feet with considerable less fall than the ordinary ram
requires for that elevation,

The engraving herewith given will explain its operation,
the arrows indicating the course of the water thiough the
siphon. A is the check yalve, and B the outlet valve, Water
may be discharged at C, or be carried up by the tube, D, in
which case the air chamber, E, will be requlired.

Gilman, T11. B. FRESE,

o
-*

A Flylng Machine,
To the Editor of the Scientific American !

Cannot we arouse & little more spirit and Inquiry regard.
ing the subject of & practical flying machine, and keep the
ball rolling until the aim is accomplished? What think you
of this contrivance? (See accompsnyling illustration.) As
here represented, the fireless steam engine is agsumed to

Wo must not mistake the buoyant power of utill nir for
itw capabllitios under the quick stroke of u wing, 'This ef
fect of rapid motion in the wing In waell Nupteated in birds
A wild duck of quick motion fllen with only one pyuare inch
of wing to ench ounce of its wolght; u !;ukuy with only
three fourths, robing with four, tame plgeonn with thres and
three quarters, bats twenty, and butterflles from twonty to
fifiy ; and we find gonorally thut large and heavy birds have
much less wing space, proportionally, than the smaller ones.

In this rachine evory desired evolution sppears to be pro
vided for, Now what motor shall wo use? The whole
machine, with all its applinnces, ean probably b made with-
in & welght of 150 1bs,, and st & cont Jons than that of « good
horse. W D,

New York city,

—— -
Lncing Molts,
To the Eduor of the Seientifio Amorican :

Permit me, through your valuable columus, to glve your
reanders my experience In Incing n bolt: Place the ends of
the belt together, punch holes an for laclog in the usual
way ; then punch another row of holes directly behind them,
from one to one and & half Inches nwny, and not s large
#8 the ones nearest to the end,  Cut a Inclog eoight timen as
long as the belt in wide, or the lnce may be spliced as soon
a8 one is used up, Commence Inolog from the inside of the
belt; put the lace through the holes nearest the end and in
opposite ends of the belt, beginning at one edge, and draw
the lacs through, until the ends of the belt are drawn to-
gether and the lace is of equal length on the outside of the
belt. Pags the ends aorops, put them down In the contrary
way from what they were bofore, and bring them up through
the eame holes that you put them through first; then yon

heave the laces on the outside of the belt. Put the ends of
cach lace down through the holes directly behind them ; but
do not draw them down snug until after you put it up
through the same hole as before from that side, and draw it
all tight. Now we have one set of holes finished, and the
lace is on the outside of the belt. Cross the ends, and pass
down the first row of holes, and repeat as at first, and the
Jacing will be exactly similar, with the exception that there
will be but two thicknesses of lacing in the place of three,
a8 at the first; for it is most essential to have the edges of

be used, but the object is rather to show a good arrange-
ment for other parts, aside from ths 'no-
tor.

The horizontsl driving shaft passes
through the frame of the car, and is
made to revolve by means of its cravkie,
worked by rods from the oscillating cy-
linders below. At each end of thia ehaft
are beveled gears which actuate tbe
vertical wing shafts, and so rotate the
spiral favs.

The arms which support the wing
spindles are disconnected at the cenfer
of the car (under the canopy)and #o ar-
ranged upon the car frame that, by
means of handles, they are easily and
quickly made to revolve, partislly and
independently above the shaft, so that
the gearing may always be in action.
The object is to incline the wing shafle,

the belt laced firmly, lest your balt should run crooked over

around the zine,and glycerin and nitric sold sround the car
bop. I therefore eall this latter battery the nitro gly cerin
battery. In this battery I use enrbon taken from the bottom
of u gas retort, cut into conyvenlont wlubs, which I find to be
better than artificia) earbon, I tried cast fron In this bat.
tery, but the result was that the iron oxydized very rapldly
and covered the zine., | found slso that it Is not DecessAry
o ualng glycerin to smulgamate the zine.

I thus csused the mont powerful battorles o be conastent,
Milwaukes, Win, L., BURNTALL,

- -

A SHding Face Plate,
To the Rditor of the Beientifis American :

Mr. Roge’s recent article on boring the erank cslls to mind
a nliding faceplste, of which I send a nketch, Fig. 1 lv &
front view; Fig. 2, a side and moctionnl view; Flg, 3, back
of faceplate, showing dovetail bar, £, 8 ls s alide, as lorg
as will swing over the ways, W, hollowed by s dovetailed

~
-
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longitudinal groove, and provided with & hub, d, at the mid-
dle, which screws on the spindle, H. P is & faceplate with
a bar, ¢, extending npearly across the back, fitted to the
glide, S, along which it may be moved, g is s bar held
against ¢, by screws, 4, at any desired pressure. Clsa crank,
strapped to the faceplate, and the latter is moved to & posi-
tion for boring the main hub; the dotted lines (Fig. 1) show
the position for boring the smaller hub. Both hubs are
bored and faced at & ringle chucking; and if the workmsn
is careful not to spring the plece in clamping, the work will
be positively in line. It is of no consequence whether the
faceplate is crowning or dishicg, or whether the slide Is
square with the spindle; the work will be true. By usiog &
dowel pip, at y, and alternately at p, cranks may be bored to
have exactly the same throw. Eccentrics can be accarately

for the purposes of propelling the ma-
chine forward or backward, or of turn-
ing it around when desired.

By this mode of gesring, the two fan
wings always revolve in contrary direc-
tions to emch other, and each hae the
same number of revolutions, They are
also of the same form and size, When
both wing shafts are vertical, the car
moves upward; when both are slightly
inclined in one and the same direction, the car will not only
rise, but also move forward; and a contrary inclination of
both wings atops the forward motion, A certain velocity of
the wings, when the shafts are vertical or nenrly so, as be-
fore gaid, causes the car to rie; u less velocity bulances it
in the air, neither rising nor falling, and still less allows it
to descend gently.

The form of the car can be varied to suit the fancy, and
it can be made to carry two or more persons. ‘T'he legs are
supposed to be hinged to the body, and to have stout india
rubber straps sattached across them, to act llke nprings,
brenking the jar when the machine alights, Should the
wings conss to revolve, they will act, with the cunopy of the
cur, ap parachutes to break the fall, Indeed, n regular par.
achuto can be made to rise and open aboye the eanopy, and
flaps muy be placed on the sides of the car, if deaired.

The wost effective Inclination or angle for the bludes ap-
penrs to be about 34" from n horizontal line, The wings
need not be very lnrge, Whon intended to carry the ma.
chine and o nly one man, ten feot diameter for ench wing ap:
pears to be quite sufficient,

e S50

PROPOSED FLYING MACHINE,

the pulleys. This way of lacing I have learned from fifteen
years' experience, and I freely give it to your readers, for I
have received far more valuabla information from corres-
pondents of your paper, which I would not be without for
anything. CrAnBxce McCoy,

Antioch, Cal,

[Our readers will not fail to see that there is a great ad-
vantage in haviug the lacing on the side next the pulley run
ning lengthwise of the belt, as this method gives less friction
on the pulley,—Eps, |

o
Now Galvanice Batteries,

To the Editor of the Scientific American :

In addition to the facts in my communication, published
on page 277 of your current volume, I wish now to inform
you that I have succeeded in making Daniell's and Bunsen's
batteries constant and inodorous, by using glycerin instead of
water, Thus, in Daniell's battery I put glycerin with sul.
phurle scid in the copper, and glycerin with gal ammoniao
or sulphurie acid in the zine,

In Bungen’s battery, I use glycerin and sulphuric acid

bored and turned it a single chucking.

Its genersl use will be readily under-
stood by mechanics. All holes bored
will be on the line, a b, ard work must
be bedded sccordingly.

E. B. WEITMORE.

Rochester, N. Y.

D
Curious Apples,
To the Editor of the Scientific American :

The curious apple described in your
issue of November 21 is gimply the
effect of sbnormal growth, one portion
of the fruit developing and ripenirg
sooner than the other. The sweet and
sour portions show the contrast between
ripe and upripe fruit. By keepinga

specimen a sufficient time, this fact
will appear. The suture between the
parts is also produced by one part bav.
ing an earlier and larger development,

Splitting & bud could not producs
the effect. Even if it could be made to
grow, it would only produce on each
side a limb bearing fruit according to
its kind. Trees of the greening apple
are sometimes subject to this nnpatural
growth of the fruit, and the contrast
between the ripe and unripe parts is of
course strongly marked,

Freronen WriLLiAMs,

Neowark, N. Y.

Drawing as an Educator,

In referring to the usefulness of the artof drawing, in edu.
cation, the Zllustrated London News gays: * The school board
have taken an important and, we think, very wise step by
resolving to introduce the elementary teaching of drawing
into the schools. The teaching of drawing confers, as it
were, & new sense; it developa perceptions which reading and
other branches of education can never reach. To say nothing
of the increased pleasure it affords through life, so long as the
power of aight endures, it trains precisely those faculties
which are moat regarded in nearly all mechanieal occupa.
tions, and It forms, therefore, the basls of most technleal
aducation. There are fow mechanion who would not be bene-
fited In their work by & knowledge of drawling; while here
and there the proposed teAching may atimulate genlus that
might otherwise remain dormuant, The system of teaching
adopted in the German tindergarten han been recommended
and the suggestion deserves conaideration,”
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THE NEW FRENCH ARMY GUN,

Through the courtesy of & Parls correspondent, we have
lately obtained tracinge of the offisial drawings of the new
gun, which a board of officers, under the presidenoy of Mar-
shal Canrobert, adopted, on the 15th of August lnst, an the
weapon with which the army is to ba provided. Out of the
varlous designs submisted to tho examiners, it appsars that

but two were favoradly regarded. Oae known as the Beau
mont, the invention of a Hol.
jsnder, found support from four
of the eight members of the
board, while the remaining half
advoeated the Gras gun, a
French invention. The casting
vote of the president, probably
influenced somewhat by & pa.
triotio feeling, decided the ques-
tion in favorof the Frenchman,
and so the weapon of which
Captain Gras is the reputed in.
ventor is that of the French
army of the present and fu-
ture.

We give an engraving of the
Beaumont gun, and also illus-
trations of the Gras arm, pre.
pared from the tracings above
referred to, to enable the reader
to draw his own comparison.
In the Beaumont (Fig. 1), the
spring, A, is contaiped in the
lever of the movable breech
plece, and its Jonger branch ex-
ercises & pregsure in rear of the
needle, B, The dog, C, has, be-
peath its lower forwsard por-
tion a helicoidal projection,
which, at the firing, lodges ina
correspondiog recess in the
bolt, B. The rotation thus im-
pressed upon the latter causes
a pressure against each other of
the epiral surfaces, and, coneo.
quently, the recoil of the dog
and needle, sufficient to bend
the spring. All the movable
portion is then drawn to the rear, so a8 to expoge the end of
the spent cartridge, in order to remove the eame, aud to in-
troduce 8 new one. This done, the movable part is brought
forward until the stop on the bottom of the dog takes against
the trigger catch, at D. The breech lever, which has bither-
to been in s horizontsl position, is then turned upward,
closing the mecbanism, when the parts are as shown in our
illustration, and the weapon is ready to fire,

From this arm the Gras gun, represented in Fige. 2 and o
(section in the latter), will be found to present much material
difference. Fig. 2 shows the position of psrts as the car-
tridge is beiog extracted, and Fig. 8 the mechsnism just be-
fore it is closed tegether for firiog. A A is the movable
breech plece operated by the lever, B. C is the dog, at the
end of which is s button, to which the rod, D, of the firing
pio, E, s sttached. F is the coiled sprivg, which throws
the pin forward. For loading the gun, the parts are drawn
back as shown in Fig, 2. The cartridge is inserted, and the
bolt, A, by the lever, B, is drawn forward. While this is
being done, a gtop, (7, enters & cam groove, H, in the slde of
the bolt, A, so that the latter is forced to turn as it is brought
forwsrd. In Fig. 3, it will be potlced that the notch on the
dog, C, is almost in contact with the spring stop, I, governed
by the trigger. By pulling on the latter, this stop is with.
drawn, and the needle is thrown forward by ite spring, stn.

king and exploding the cartridge. At J is the extractor, the
part contalning which, though drawn back, does not turn
with the movable breech, so that the spring hook nlways
greepu the rim of the cartridge case from shove, With thig
gun, It in stated that 45 sbots can be fired in three minotes,
offsctive at & range of 5,120 to 5,440 feot.

A Wooden Rallroad In Michigan,

The tram road of Van Etten, Kalser, & Co., manufac-
turers of rough and dressed plos, lamber and Iath, at Pln.
covniog, Bay county, Mick., Is 11 miles long, aud is thus
described by the Brm : *“Thare are, first, logs Iaid crosswise,
about five or aix feet apart, The logs are from 12 to 16 fest
inlength. Then galve sre cat in the logs and flattened timber
Iald {n thero gaine; this prevents the road from spreading.
Our ralls are of hard maple. Before splking the ralls down
we put ties across the striogers, notching the stringer enough
10 let the tie down even with the top of it, and spike the tie
fast before the rail is Iaid on, The tles are of 2 Inch hem

Srientific Amevican,
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lock plaok, from 6 to 12 inchos wide; this prevents the
stringer from rolling. Wa would recommend any one who
wishes to bulld a rond on the above system to build it g
atralglit an posnible, W have some ¢arves in our road, and
wo hive boon obliged to dispense with wooden rails on the
curves, aud Iny down iron. We oporate our rond with loco-
motive power. Cost of building, without rolling stock, s

about $2,000 per mile, The stringers are made from elm,

up, and, at tho same time, to comprass the upper jaw b

tweon the strap golog over the nowe and the bit, The smoun

of power which it in desired to use ia regalated by tighten

ing or loosening the bridls in its connsction with the relns

no that either a conntnnt sirain may be maintained, or the
preswurs on the jaw applied only when the reing are strongly
pulled npon,

By meoans of the sliding piece just above the nowe, the
parta of the bridle may be
brought together at snvy de.
sired distance above the ends
of the bit, By thus changing
the adjustment of the bridle,
its action on the animal may
be varied as desired,

The second invention, which
is represented in Fig. 2, Is de-
signed to prevent horses turned
out to pasture from jump-
ing fences and so running
away, It consists of a strap
which buckles around the
horse’'s head just below the
eyes, to the front part of which
the blinder, in ehape concaved
upon the arcof a circle, in se-
cured. This is further sup-
ported by the short atrap
shown lesding to the edge of
the blinder from the top of the
animal’s head.

As will be readily under-
stood, this blinder is not for

travel. While it admits plen.
ty of light and air to the horse's
eyes, it, however, stops the so.
imal’s view, both in front and

THE NEW FRENCH ARMY GUN.

oak, pine, and ash, and are flattened on two sides to 10
inches in thickness.”

A BRIDLE AND A BLINDER FOR UNRULY HORSES.

A povel arrangement of horses’ bead gear hss been pa-
tented, Juuns 80, 1874, by Mr. R. W. Sanborn, of Rochester,
N. Y., by which, it is claimed, the most unruly animal
can be constently kept under control. The device consists
of a kind of bridle, as represented in our engraving (Fig.

1), the ends passiog over the horse's nose, thence through
the bit rings, then through two apertures In & aliding plece,
and finally through guide loops on the head mall, the ex
tremities being made fast to the reins. The effect of this is,

at the sides, 2o that, as he ap-
proaches & fence, he is able to
see neitber the barm nor the
ground beyond, snd conse-
quently does not attempt the
lesp. The device is easily de-
tachable, and may be used in
connection with an ordioary
halter or bridle. It was pa-
tented through the Scientific American Patent Agency, June
23, 1874, by Mr. John W, Kennedy, of Central Village,
Windham coanty, Conn.

SMITH'S IMPROVED REIN HOLDER,

This invention is intended to prevent the fasteniog of the
reing to the bridle in a twisted condition, also to keep the
former from falling under the horse's feet when unattached
to the bit, or from dropping under the tongue of the vehicle,

The device is represented in our illustration secured to the
barneee, and also separately in Fig. 2. It consists of & sim.
ple metal casing, baving one pivoted roller, 4, and apother,
not pivoted, but forced in close contact with the first by
meaps of & spring, B. The rein is passed through between
the rollers, and thus supported.

Fig.1

On work harness, the reln holder may be made pendont to
vonform to the position of the relus, On light harness it
may take the place of the terret, and thus, it is elalmed, be
of gronter service than a reln holder secured to the carriags,
ainco |t keeps the reins up in front of the animal so that he
cannot get his fore feet over them. At the same time the
ralns, when thrown over the dashbosrd, are loss lab'e to get
under the horse's feet and taill. The inventor polnts out
that, In similar devices which keep the reing taut, the borse
in upt to put his tall over, and so, pulling on the llnes, to
onune himself to back, thus breaking the hitching strap, &
difficulty ovidently obvisted by the present lnvention,

The entire right is for mle; or, {f not sold within six
months, propossls for maoufscturiog on royalty are invited.

Patented August 25, 1874, by Mr. A, K, Smith, of Nebras.
ks, Plckawsy county, Ohlo, who may be addressed for fur

when a stealn is brought upop it, to draw the sulmal’s head

ther Information,
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THE INDOOR GARDEN AND THE SHRUBBERY,
The numerous lovers of flowors are now turning their at-
tention indoors; and the conmervatory and the window alll
agaln receive the oblef share of conalderation. We intro.
duce to notice an exqalsite flowering plant, oasily cultivated
in & hothouee, It Ia called the lemon.ncented gardenin, and
in espacinlly nulted for bouquets, and for any purpose for
which cholee cut flowers are in demand. Tt iy readily pro-
pagated by means of cuttings inwerted in genial bottom
heat, and young plants, it 1iberally treated, geldom fail to
flower the firat year. A rich peaty soil sultw it admirably;
and during the growing season, it requires coplous supplies
of molsture, both at the roots and in the atmosphers. Apart
from Ita attraction as a decorative stove or warm
greenhouse plant, its flowers are extremely useful
for buttonholes, as they can easily be mounted on
thin wires, either singly or in clusters, Like other
gardenias, this epecies in very liable to be infested
with insects, which must be carefully looked after,
Tta poarly sweot-scented flowers, which are pro-
duced In winter, form & good substitute for orange
blossom, and on that account slone it deserves at-
tontion. It s a native of Southern Africa.

The tlowering bulbs which decorate our mantel-
piecea are being much inquired for, Awong the
best for indoor growth are narcissus (such as the
paper-white and soleil d'or), hyacinths, snowdrops,
crocuses, and tulips. All theso may be potted in
s light compost, and the two first mentioped
grown well in glasees of water. A more effective
method of displaying their beautios Is the use of
a perforated vase, as shown in our engraving. It
is plerced with holes, opposite esach of which a
flower bulb is placed; and the Intervening spaces
are filled with compost. Some use moist sphag-
oum (mors) in place of poil; andif the bulbs are
well ripened, it snswers nearly equally well. A
byacinth bulb, planted at the top, finishes off the
arrangement in & plessing and artistic manner,

Hyacinth and parcissus bulbs may also be placed
in common byacinth glasees, filled nearly full of
tepid water. Care should be taken to prevent the
base of the bulbs touching the water below; and
if a spuce of about half an inch is left between,
the roots, attracted by the moisture, soon pro-
trude from the base of the bulb, and find their
way down inside the glase. If this poiut is not
duly attended to, it often results in the bulbs rot-
ting away at the base, and this is especially the
case if they are unripened or loose in texture,
Few early flowering plants give greater satisfac-
tion to the amafeur than these, as they are go easi-
Jy grown, and tlower so quickly after being pot-
ted.

Io nddition tothose mentioned above, flowering
bulbs of both the belladoons and Guerneey lilies,
if carefully potted in apy light rich soil, will flow-

or in a weck or two, snd will keep the window mgp LEMON-SCENTED GARDENIA, AND BLOOM (natural size).

gay until hyacinths and parcissus develop thelr
delicate, wax- like, richly perfumed flowers.

Leaving the greephouse and parlor, we come to & very
hardy shrub, recently brought from Japan, and exhibited in
Parls; It is the rAodotypus kerrioides, and is shown in our
third {llustration. The flowers are pure white, and are sbun-
dantly prodaced, the plant belog sbout three feet high, It
is easlly propagated by cuttiogs, and by separation of the
suckers. In favorsble seasons, it begins to flower sbout the
middle of April, and continues to blcom throughout the

PERFORATED VASE PO, FLOWERING BULBS.

month of Msy. We know of no subject, says the English
Garden, from which we select the illustrations, more worthy
of & place in the flower gurden or cholce shrubbery.

The Java Agricultural and Industrial Exhibition,

There will abortly be no corner of the world which the
{ndusteisl exhibition ides bas not reached. The Dateh eol.
ony of Javs announces her second ** Exhibition of the Works
of Cortsin Jodustries of s1l Nations,” 10 be opened at lilocjs-

b \E .
Seientific Mmevican,

Kartn, In April, 1875, Tho colonles of Holland In the great
eastorn arobipalago are very extonsive, and contain & popu
Iation of 80,000,000, The demand for mnchinery, enpecinlly
agricultural imploments, s largs, and the oatural produe
tionn of the Inlands are very numerous and valusble, The
agriculture of Java ln excellent, showing much of tho eare
In tillage and frrigation which distinguishen the Dutoh peo-
plo in their own country,

The managers of the Exhibition especially wigh to intro-
duee to the people of thess inlands: Labor saviog tools, Im:
plements, and machinery of every description and for every

purpose, for use and applinuce in industrinl, agricultaral, or
domestic pursaits; as well as arilclea for general use, either

for wear or food, adapted to the requirements of a people of
thrifty and frugal habits, *‘ containiog smong them numer
ous native sud European plaoters and dignitaries, people of
distinction and of cultivated and refined tastes.”

It is worth knowing that booke, engines, machinery of all
kivds, and metals (raw and manufsctored) are admitted to
these islands free of duty; while textile manufactureas, lea.
ther, clocks, domestic wares, and provisions pay a duty of
only 6 par cent ad valorom.

Mr. L. W. Morris, of 50 Broadway, New York city, is the
ageut for the United States, and will be Lappy to give de-
tailed information.

&

The Glaco or Ennmeled Photograph,

The glass upon which the enameliog is to be done must
be scrupulously clean. Plate glass, free from seratches, is
the best, although good photograph glass will do If not
soratched. Blisters In the glass hart pothiog., After it is
thoroughly clean, sprinkle over it, by means of s five cent
pepper box, powdered talc (or French chbalk), and with a
tuft of cotton rub in a circular motion( cerefully going over
the whole surface) until no trace of the chalk is perceptible.
Do not rub heavily. The chalk gives a surface to the glass
that nealsts in the lifting the enawmeled print from it. Now
flow the plate with collodion made as follows, namely otber,
44 ounces, aleohol 8} ounces, covton to thicken (say from 0§
1o 7 gralng to the ounce of soluson)and 24 drops (or minime)
of cantor oll. When this flow ls dry, apply the priots face
down, after immersing them in a geolatin golution made as
follows: Coxe's gelatin 1 ounce, water § ounces, glycerin 50
drope. Add the gelatin and glycerin to the water, and let it
stand over night when it will be ready for use after filtering,
which can be done by warmiog sufficlently to make the solu

tion Jimpld. Allow the prints o remaln in this solation
aoout five minutes before laylog them on the collodionized
glaen, and then pass & gum roller lghtly over them to press
thom tightly 1o the glass, and also to remove the surplus
gelatin, After the prints are nearly dry they are ready for
tho mounte. For this purpose, light Bristol board is beat.
Use the gelatin solution for mouunting, and mount on the
glass aa the printa lay, The whole thing must bs perfectly
dry before an attempt Is made to remove them from the
glass. When they are dry, run a koife blade around the
edge to start them up; and If thoroughly dry and the work
properly done,they will come off allright, ** 1 forgol to say,
In the proper place, that it is & good Jdes 10 lay upon the

359

kind, say & heavy pieco of glaes, which shoald remsin there
for an hour at lesst. Tols nssists in secaring s comp'ots
contnct to the priat, At the ecd of an hour remove the
waight and leave the print, bask up, untll perfectly dry ail
through, Sometimes they start off without Lelp, which
showa porfect success. Rememebsr that careful manlpu-
Intion la the only wurety for success. A listle expoerience
will enabla any one to perform this opsrasion well,"—Phila-
delphia Photographer.

®
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Carrots,

In Belg um and other continental countries, the carrot Liss
been grown as a fisld crop for a looger time, and to s much
greater extent, than in Britain. Io the year 1765,
the sttention of the Siciety for the Encoursge-
ment of Arts, ete., waa directed to this branch of
husbandry, and, in cossequence, an account of the
culture of carrots and the uses to which they msy
be applied was published by Robert Billiog, a
farmer In Norfolk, who states that he obialned,
from twenty snd a half acres, five hundred sud
ten loads of this root, which he found equal in
use snd effect to s thousand loads of turnips, or
threo hundred loads of bay. Someof them mes-
sured two feet in length, and from twelve to four-
teen inches round. Horses are remarkably fond
of carrots, and when mixed with onts they form
very good food for them. The efficacy of these
roots in preserving and restoring the wind of
horses had, itis eald, been partislly known in
Suffolk, whers carrots were administered sa a se-
cret specific for the complsint long previously to
their being commonly spplied as food for that an-
imal, Carrots are equally beneficial as nourish-
meant for cowa, sheep, and swine, It wrs stated
gome yesrs gince that at Parlington, in Yorkshire,
the stock of & farm, consisting of twenty work.
ing horses, four bullocks, and six milch cows, were
fed from the end of September to the beginping
of May on the carrots produced from three acres
of land, The snimals, during the whole of that
period, lived on these roots, with the addition of
only & very small quantity of hay.

Carrots contain a large amount of water, 86 parts
in 100 lbs. Their most distinguished dietetical
subatance is sugar, of which they possess nearly
G} per cent. Starch is also found in small quanti-
ties, with a small portion of albumen. The an-
clents used the seed both of the wild and cultiva-
ted carrot as an internsal medicine against the bite
of serpents; they also gave it to animals that had
been stung by them.

Dr James ssysthatcarrots strengthen and fatten
the body, and are very proper food for copsump-
tive persons. The root of the garden carrot is
much used as a poultice for cancers, on account of
its notiseptic qualities. In some parts of Earope
a spirit is distilled from this vegetable. Theabun-
dance of sugsr coptained in the roots is readily
converted into aleobol. About 100 Ibs. of the crusbed roots
are required to yleld one gallon of sp'rit. Sugar has been
obtsined from them ; but notwithstanding the large amount
existing in them, the manufscture has vot been found pro-
fitable. In Germany, s substitate for coffee bas been made
of the roots chopped up into small pleces and partially car-
bonized by roasting. A dye slmilar to wood has been ob
tained from them.

Parkinson, botanist to James L, tells us thatladles of his

BEHODOTYPUS KERRIOIDES

tlme used to decorate their hats or heads with the leaves of
tho wild earrot, which in the autumo are exceedingly besu-
tiful, This, says Phillips, would rather abow the simplicl-
ty of our sucestors than thelr wantof taste; ss we have seon
Indles’ dress s trimmed with the curled leaves of the garden
parsley, which were not more admired for thelr novelty
than for the elegance they displayed,

If in winter & section be cut from the end of the thick

back, after the wounts have hoep applied, 5 welght of some

part of the root, and this be placed ln & shallow vessel con.
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and delicate leaves are developed,
t!:::ml:gg?mn:&t, the graceful and verdant appearance
of which makes it & pleasing ornament to a room in thst
season when any semblance of vegotation is & welcome re-
lief to the eye. Flowers mny be cut out of large earrots
that closely resemble ranunculuses, without the l.un aid of
coloring.—Hompden G. Qlasspole, in Science Gossip.
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PATENT OFFICE YEARLY REPORT.

The Avuual Report of the late Commissioner of Patents,
General M, D. Leggett, was recently submitted to the Secre-
tary of the Interior, and we here give an abstract,

The following table showa the receipts, expenditures, and
business of the Office during the year from October 1,1873, to
September 80, 1874 :

MONEYS RECEIVED.
Amounts reccived for applications for patents, ex-
tensions, caveats, disc&nhuvrs, appeals,and trade

IR & s s/0's ds A8 566 nibis nansials onasassseszeess
FOr CAVORLS. o c v cnoasanessonsesssnanssssssasssns
For recording assignments. . ... ... oveeicnainnn
For subsoriptions to Official Gazetle. . ... ..oomnnnns
For registration of Inbels (since August, 1874). oo o

$645 450
47,923
18,152

S013
642

DORAY, « con s o mbss/snvissrsnor s avasssassnsisnve $721,110
MONEYS EXPENDED.

Amount paid forsalaries............. earesesenan $4S~!.fi.94

Amount paid for photographing back issues....... 36,223

46,313
35,202
83,082

8,668

Amount paid for photographing current issues. ...
Amount puid for illustrations for Gazefte. ..........
amount paid for contingent expenses.............
Amount paid for tracingS. <o ..ot

Total...... R T ety $604,072
Excess of receipts over expenditures.............. :
STATEMENT OF THE BUSINESS OF THE OFFICE.
Number of applications for patents from Oct.1, 1873
to Sept. 30, 1874 .o oo iiniieiiic ettt 21,077
Number of patents issued, including reissues and

QOBIGHS. s o crnien snmim snr oS SO S PRSI R 13,545
Applications for extensions of patents: (<o i 229
Patentsextended. .. ...cccveiaaa ettt tiaat e 308
VORI T B e e s o e o Te b s p e m e bfe Se ley e oin :},l?g
Patents expired. .. ..cvevneeeeiceaaeceiacateanans 5287
Patents allowed but not issued for want of the final

R A S e e T S D O 2,680
Applications for registration of trade marks....... 589
Trade marks registered. .......ccceeveveeecniaan. 524
Application for registration of labels.............. 107

Labels registered (since August, 1874). ....coovvvnne n0

The number of applications and of patents granted is a
slight increase upon those of the preceding year.

The prompt publication of abstracts of patents issued has
improved the character of such applications, thereby war-
ranting the issue of patents for & larger proportion than
could otherwise be granted. Before the establishment of
the Patent Office Gazetle, it was from two and & half to
three years after the issue of & patent before the public had
apy means of Enowing of its contents. Consequently there
would be in existence from twenty-five to thirty thousand
patents, the substance of which was sealed to all except their
owners; hence applications were constantly being made to
patent devices which had been previously patented by
others.

REPRODUCTION OF DRAWINGS OF OLD PATENTS.

The importance of printing the older existing patents is
illustrated and explained.

No one thiog in the Office is needed more than a thorough
digest, published in convenient form, of each one of the 145
classes of inventions, as represented in the Patent Office,
The number of applications on file in the Office is nearly
300,000, To look back over thege applications and the devicss
represented by them, in considering new applications, is a
work the vastness of which need not be further explained
to be fally understood. The digest referred to should, in &
clasgified form, briefly describe each one of these, in such a
manner that they would become sufficlent in the examina
tion of cases, without consiantly resorting to the files. If
correct and thorough digests of this character, from the or-
gunization of the Office down to the present time, were in the
hands of the examiners, inventors, and attorneys practising
before the Office, the labors of the examining corps would be
25 per cent less than st present, and would bear a considera.
ble reduciion, unless the number of spplicants lergely iu-
creesed. In many of these classes a sufficient number of
volumes could be sold to reimburse the government for the
entire expense of their publication. Such digests would,
therefore, be an economical investment, paving money to the
Tressury,and securing far greater Accuracy in examining ap-
plications and the grnating of patents. ** To this matter, there
fore, I would earncs.ly request the Becretary to give special
thought snd attention. A special appropristion would be

ueeded for the purpose.”

MORE ROOM NEEDRD,

Additionsl room Is required for the use of the Patent
Office. It in utterly impossible to properly transact the work
of the Office in the narrow quarters granted to it. Eight
sdditional rooms are needed immediately. The report pays
& just tribute 1o the character of the persons employed in
the Patent Offise, and regrets that the salaries paid are not
sufficlent]y large to retain the best men in the porvice, who
are constanily lesving it for more lucrative employment,

TuE new American bullt steamer Tokio has made s suc-
cesnful first voyags, from New York to Asplowall, Time,
woven days and fifteen hours, belng an average of eloven
knots sn hour, on thirty.nine tuns of coal per day, with fifty
pounds of steam snd six boilers, Thore was no occasion to
wtop the engine during the entiws trip of two thousand miles.

Srientific American.

Among mineral substances, fow golids, but quite & number
of liquid and gases, are endowed with more or less powerful
scents, in most cases not very plessant ones, and usually
characteristic. Those odors belong to simple substances,
guch as chlorine, bromine, and iodine; to aclds, as hydro-
chloric and hydrocyanic acid; to carburets of hydrogen, as
those of petroleum; to alkaline substances, ammonia, for
instance, etc. The odors observable smong minerals may
slmost all be referred either to hydrocarbonic or hydrosul-
phuric gases, or to various solid and liquid acide produced
by the decomposition of fats, or to peculiar principles secre-
ted by glands, such as musk, ambergris, civet, and the like,

The odor of plants is dus to principles very unequally dis-
tributed throughout their different organs; some solid, as
resins and balsams, others which are liquid, and known by
the name of essences or essential oils. In most’ cazes the
essence is concentrated in the flower, a8 occurs with the rose
and the violet. In other plauts, as in bent grass and Flor-
ence iris, only the root is frsgrant. In cedar and sandal
wood, it is the wood that is so; in mint and patchouli, the
Jeaves; in the Tonquin bean, the seed ; in cinnsmon, it is the
bark which is the seat of the odorous principle. Some
plants have several quite distinct fragrances. Thus the
orange has three: that of the leaves and. fruit, which gives
the essence known by the name of petit grain; that of
the flowera, which furnishes neroli; and sgain the rind of
the fruit, from which essence of Portugal is extracted.

What, now, is the chemical nature of the odorous princi-
ples in plants? The chemistry of today reduces almost all
of them to three categories of well ascertained substances:
bydrocarburets, aldehydes, and ethers. We will endeavor

i|to give a clear account of the constitution of these three

kinds of substances, and to mark their place in the register
of Science. The hydrocarburets are simple combinations of
carbon and bydrogen, as, for instance, the petroleum oils,
They represent the simple compounds of organic chemistry.
As to aldehydes and ethers, their composition is rather more
complex ; besides carbon and hydrogen, they contain oxygen.
Every one knows what chemists mean by an aleohol; itisa
definite combination of hydrogen, carbon, and oxygen, nei
ther acid nor alksaline, which may be regarded as the result
of the union of a hydrocarburet with the elements of water.
Common aleohol, or spirits of wine, is the type of the moat
important series of slcohols, that of the mono atomic alco-
hols. Chemists represent it by the formula C*H®0, to indi-
cate that & molecule of it ariees from the union of two atoms
of carbon with six atoms of bydrogen and one of oxygen.
Independently of the aleohole, which are of great number
and varying complexity, organic chemistry recognizes sno.
ther clags of bodies, of which vinegar is the type, and which
receive the name of organic acide, to mark their resemblance
to mineral acids, such as oil of vitriol or aquafortis. Now,
every alcohol, on losing a certain amount of bydrogen, gives
Iige to & new body, which ig called an aldebyde; and every
alcohol, on combining with an acid, produces what is called
an ether. Thesge rapid detsils allow us to understand pre-
cisely the chemieal character of the essences or essential oils
which plants elaborate within their delicate tissues. Excapt
& small number among them which contain sulphur, as the
egsences of the family of crucifers, they all prezent the same
qualitative composition—carbon and bydrogen, with or with-
out oxygen. Between one and another of them merely the
proportion of these three composing elements varies, by
regular gradations, but so as always to correspond either to
a hydrocarburet, or to an aldebyde, or to an ether. In this
case, as in almost the whole of organic chemistry, every-
thing is in the quantity of the composing elements. The
quality is of go little importance to Nature that, while fol-
lowing always the same laws snd constantly using the game
materiale, she cao, by merely changing the ponderable rela-
tions of the latter, produce, by myriads of various combina-
tions, myriads of gubstances which have no resemblance to
each other, The strange powers of the elements and the
mysterious forees concealed in matter make themselves
known to us in & still more remarkable pheromenon, to
which the name of isomery is given. Two bodies, thorough-
ly unlike as regards their properties, may present absolutely
the pame chemical composition with respect to quality and
quantity of elements, * But in what do they differ 7' it may
be asked. They differ in the srrangement of their mole-
cules, Coal and the diamond are identical in substance.
Common phosphorus and amorphous phosphorus are one
and the same in substsnce, Now, the odorous principles of
plants offer some exceedingly curious cases of isomery.
Thus the esgence of turpentine, the essence of lemon, that
of bergamot, of neroli, of juniper, of savin, of lavender, of
cubebs, of pepper, and of gillyflower are isomeric bodies,
that is, they all have the eame chemical composition. Sub
jected to analysis, all these products yleld identical sub-
stances in identical proportions, that is, for each molecule of
essence, ten atoms of carbon and sixtesn atoms of oxygen,
a8 denoted by thelr common formuls, C'%0'%, We see how
these facts as to isomery prove that the qualities of bodies
depend far more on the arrangement and the inner move-
ments of their minute particles, never to be reached by our
nearch, than on the nature of their matter itself; and they
show, too, how far we still are from haviog penetrated to
the first conditions of the action and forces of substances.
But chemistry has not stopped short with ascertaining the
inmost composition of these substances ; it has succeeded in
reproducing quite a number of them artificially; and the
compounds thus manufactured, wholly from elements, in
Iaboratories, are absolutely identical with the products ex.
tracted from plants. The speculstions of theory on the ar.

rangements of stoms, sometimes condemned as useless, do
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not merely aid in giving us a clearer comprehension of naty.
ral Jaws, which is something of itsslf, but they do more, ag
real instances prove: they often give us the key to brilliant
and valuable inventions. An Iialisn chemist, who was then
employed in Parls, Piria, in 1838, was the firat who Imitated
by art a natural aromatic principle, By means of resstions
suggested by theory, he prepared a malicilic aldolhyde, which
turned out to be the essence of meadowaweet, so delicate
and subtile in its odor. A few years later, in 1843, Cahours
discovered methyl-salicilic ether, and showed that it ia iden.
tical with the essence of wintergreen. A year after, Wart-
heim composed essence of mustard, while believing himself
to be making only allyl-sulphocyanic ether. Thess discover-
ies produced a sensation. Nowadays the chemist possesses
the means of creating many other natural essences. Com.
mon camphor, essencs of bitter almonds, that of cummin
and of cinnamon, which are aldehydes, as we have seon,
may be prepared without camphor leaves or almonds, with.
out gummin or cinnamon. Basides these ethers and slde.
hydes, whose identity with essences of vegetable origin has
been proved, there exist, among the mew bodies known to
chemisiry, a certain number of products formed by the union
of common alcohol or amylic aleohol with different acide,
that is to eay, of ethers, which have aromatic odors mors or
leas resembling those of gome fruits, but as to which it can.
not yet be affirmed that the odors are due to the same pria.
ciples in both cages. However this may be, perfumers and
confectioners, more industrious and wide-awake than chem.
ists, have immediately made good use of many of these pro-
perties,

Artificial aromatic oils made their first appaarance at the
World’s Fair of London in 1851. There wasthere exhibited
a pear oil, diffusing a pleasant smell like that of a jargonel,
and employed to give an aroma to bonbons. This product
is nothing else than a solution of amylacetic ether in alcohol,
Apple oil was exhibited beside the pear oil, having the fra.
grance of the best rennets, and produced by dissolving amyl-
valeric ether in alcohol. The commonest essence was that
of pineapple, which is nothing else than ordinary butyric
ether. There was observed, too, an essence of cognac, or
grape oil, used to impart to poor brandies the highly prized
aroma of cognsc. The product which was then, and still is,
the most important article of manufacture, is the essenca of
mirbane, which very closely resembles in its odor that of
bitter almonds, and which commerce very often substitutes
for the latter. Essence of mirbane is nothing else than
nitrobenzine, which results from the action of nitric acid on
benzine. Benzine, in turn, is met with among the products
of distillation of tar, which also yield the substancas used in
preparing those beautiful colors called aniline.—F. Papillon,
in Revue Scientifique.

SCIENTIFIC AND PRACTICAL INFORMATION,

OCCLUSION OF GASES BY IRON WIRE.

In drawing certain numbers of iron wire, it often becomes
pecessary, in order to continue the use of the drawing bench,
to anneal the iron. This is done in a hermetically closed
receptacle, #o as to avoid, as much as possible, the oxidation
of the metal. In spite of this precaution, bowever, the lat.
ter becomes covered with an ochraceous film, which it is ne.
cessary to remove by an acidulated bath, It frequently hap.
pens, however, that, subsequent to this process, the metal
becomes go brittle as to render its further drawing impossi.
ble. M. Seroz, engineer of the Société dex Forges de La
Franche Comté, has examined into this phenomenon, and
finds that the iron becomes charged with a condensed gas.
On bresking the wire under water in s test tube, inflamma.
ble bubbles were generated, which detonsated in the air.
The exact naturs of the gas has not yet been decided, nor
that of its direct action upon the metal; but it is believed to
be either hydrogen or carbonic oxide.

THE EUCALYPTUS GLOBULUS,

In addition to its remarkable properties as preventer of
missmatic fevers, Dr. Behr, of San Francisco, Cal, states
that he has been recently informed by an Australian corre.
gpondent that the wood of this tree made most excellent
ghingles, by reason of its non-inflammable characteristice.
It was a common joke in Australia to hand new comers an
ember, from the fireplace, of this wood, by which to light
their pipes. It would go out as soon as drawa from the fire.
Made into shingles, it furnishes a first rate fireproot materisl
for buildings.

THE ORIGIN OF GUANO,

Dr. Habel, who has devoted several yoars to the explora-
tion of guano islands and the microscopic study of the fer-
tilizer, has recently arrived st the conclusion that the mate-
rinl Is not the dejection of sea birds, as ordinarily supposed.
He has obtained an insoluble residue after chemical treat-
ment, composed of fossil sponge and marine plants and
animaloulw. He thinks, therefore, that gusno results from
the accumulation of fossil remains, of which the organic
matter has been transformed into a nitrogenized substance,
while the mineral portion has remsined intact.

&

COOKING OATMEAL—W. says: One reason why oatmeal is
not more generally used as food is that, in the way in which
It is ususlly cooked, it requires constant stirring, which takes
a good deal of time and attention, 1f, after the porridge in
mixed that is,a8 soon as the cntmeal is stirred into the bolling
water, the cover is put on and the tin ssucepsn containing it
placed in another pot of bolling water on thestove, and the
water let boil, good oatmeal porridge will be made, without

the least danger of Its being scorched.

e o T
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The Richmond, Va., Enguirer states that o Mr, Hpears wan
‘recently before the police court in that clty charged with keep
Ing & vicious dog, and the animal was ordered to be killed.
Subsequently, however, the execution of the sentence was
sunpended, as the evidence upon which he was convieted
was ez parte, and & new trial granted. When the case came
up again, & large number of persons testified ns to the good
character of the dog, and the whole matter resolved itself
into the fact that he had weared the gontleman, who com.-
plained of his attacking him, by rough play, Navertheless,
to make assurance doubly sure, at the requent of Lis manter,
the dog was put upon the stand to tentify in Lin own enge,
On belng asked if he would bite any one, he uttered a pocn-
Mur nolse and shook his head, Ho was then asked it Lo
would bite if his master set him on, and replied In the afirm-
stive by nodding his head and barking, When asked if Lo
would bite the Court, he replied in the negative, Soveral
other questions were asked him, and his answors and actions

exhibited the greatent intelligence, It in needlens to wy that
he was honorably acqulitted,

—--
Rosharpening Filos,

Well worn files are first carefully cleaned with Lot water
and goda; they are then placed in connection with the posi.
tive pole of a battery, ina bath composed of 40 parts of
sulphuric acid and 1,000 parts of water. The negative Is
formed of & copper spiral,surroundiog the files but not touch-
ing them ; the coll terminates in a wire which rlses toward
the surface. This arrangement Is the result of practical ex-
perience, When the files have beon in the bath ten minutes,
they are taken out, washed, and dried, when the whole of
the hollows will be found to have been attacked In n very
nonxible manner; but should the effect not be euMolent,they
nre replaced In the bath for the same period an before,
Sometimes two operations are necessary, but seldom more,
The filen, thus treated, are to all appearances 1lke now ones,
and are said to be good for 60 hours’ work, M. Werdor.
mann employs twelve medium Bunsen elements for his bat-

Now Lighthouses,

A Baltimore firm, under contract with the government,
have in course of constraction two lighthouses, one of which
is destined for Hunting Island, and the other for Morris
Inland, South Carolins. The one for Hunting Island s en-
tirely of cast iron, and is one hundred and thirty.six feet
high and twenty.-seven feet in diameter, The one for Mor-
ris Island will be one hundred and fifty feet high; the lan-
torn brackets, the gallery, and the lantern are of cast lron,
the tower being of brick. The roofs of both thelighthouses
are of copper, and enach ia to be supplied with a spiral stair-
way.

E. A. says (in commenting on the following statement in
our recent articles on ““ Dentistry ”: * The teeth may possi-
bly be removed by psatiently sawing and cutting the vulcan-
ite away from the pins”): Teeth can be easily and quickly
removed by holding them in s spirit lamp until the vulcanite
is softened a little aronnd the pins, and the teeth pushed off,
using a cloth to protect the hand; but they will come off en-
tirely clean and in much less time than they can be filed, to
say nothing of the coat of the teeth.

Recent American and foreign Eatents.

Improved Car Coupling.

Richard Hopkins, Frostburg, Md.—The coupling is pivoted loosely to the
Isteral front plece of & frame, which la pivoted by arms to staples of 1hd
drawhesd. The arms of a rod frame swing along the sides of the draw-
bead, sud carry a bottom plece, which extends across the under side of the
drawbead, and defines the extent of motion In ralslpg the pin for uncoup-
1og, snd also welghts the same, Lo cause the dropping of the coupling pin
after the uncoupling mechanism I8 released. The rod frame I8 huog to
book-shaped levers, which are pivoted to the car frame, and connected by
slbow.ahaped extensions to the forward projecting lever. The device is
operated at the top of the car by a lateral crank rod and lever connection,
with & crank shaft and wheel supported in & top frame,

tmproved Adjustable Bed,
Albert ¥, Supplee, Nelsonville, O.—This is & mattress-supporting frame
divided In the middle longitudinally ; sleo divided in three sections trans-
versaly, snd hiuged togetber, and supported by springs upon two middle
supports aud two end supports. The whole Is 50 arrasged on springs and
provided with adjusting levers that elther end or side of the bed may be
ralsed and supported higher than the opposite side or end.
tmproved Box and HBale Hook.
Johs W. Knight, Galveston, Texas. —This Investion conslats of & guard
or shigld of lesther or equivalent material, combined with the handle sad
shauk of the ook ured for tarning or otherwise handling bales and boxes,
to prevent the hands from rubbing or pressing sgainst the bale or box, and
thus becoming injured. The gusrd bs 30 applied o the hook that (when, by
1fting the box or bale, the hand is prossed toward the sald box or bale) it
will be fnterposed to protect the band from the rough surface, ss well
84 from any sccldentally projectiog corners, nalls, ors crows,
upporting Attnchment for Tables.
wm.:;:::::a?u Swensen, Oresco, lowa,~A spindle holds
Wl book holder directly 1n front of the writer.  The book holder 1s ad-
Justable slong the bracket by & alotted foot sud & binding sorew. A lamp
Bolder (s held #0 as to throw the light of the lamp on the book oo the holder
0 be copled from,as well as the one on the table to be written in. A
couple of welghtod armaare jolated to the book holder, hanging down
{0 front of it, #o that the welghts will rest on the book and kKeep It open.
The bracket can be sbifted around the stand (n case 1t may be wanted to
4o 0, and 1t can be taken off and put 0B rosdily for convenlence (n adjust-
ing the parts. An tukatand bolder is aleo provided.
Operating Steam Eagines by Compressod Alr.
Jacob B, Van Dyne, Loutsville, Ky.—~Tuis lavention relates to & new
method of charglog steamn bollers with & comprossed modlam of alr or gas
for Insastaneous sse, and I more particularly applicadble to the bollers of
steam fre esgines. 1t constats in admitting & high pressure of air or gas
1810 the boller abovs the water whea required, and operatiog the eogine
u'umd“umhu-um- . d, the P
wiedinm furnlshing & motive power which I (ast Iy & and
which, owing Lo the expansion of the alr or §a4 by the hieat, 18 sutticiently
‘continuous to ran the engine until réenforoed by the steam, without any

Scientific American,

Improved Bale Tie,
Henry B. Jones, Burton, Texss,~The key consiets of & hesd, s short
Shank, and s radially profecting bit, baving AhArp cornere to clutch the

:hm of the bale. The key is tnserted in keyhole slots in the ends of the
d0p.

Improved Graln Blader,

James MeNeal, Chauncey, 111—This invention constets of & patr of grip-
lng arme. in combination with & sewing machine needls and shuttle and
100ptog hooks, 10 contrived that they gtips e gavel, compress 1f, snd
PAss It seross the needie hole Into & DIght of the twine, and hold it while
the twine Is betog ted by the sewing machine davices,

Improved Ned Leuvse,

Ferdinand Brausn, Xew York o)ty.~This sofa bed Is readily thrown loto
open or folded position for use ax hod or sofa or lounge, 1l the parts
belog firmly and seourely connooted, A hinged anotion hna s longitudinal
sldeboard binged theroato and & fastening rod piveted to the bonrd, with
:'hlnnd top plece for retalning the same rigldly in open Inclined posl-

on.

Improved Hovae Hay Hoke,

Bolon H, Bashuell, Fatrport, N, Y. ~Collars plsoed upon an sxie aro
seoured adjustably In place by sat sorews which pass {0 through projec-
tons.  Upon the other sido of the collars are formed projections to re-
€elve tho ends of the rake teath which are held by sot sorews which pass
1o throngh the side of the sAld projections, and proes agstost the sald
teoth. By sultable mechanismn the draft straln wmay be msde Lo hold the
rake teeth down to the ground with mare or less foroe, as of

tanoes

, 361
M

Improved Quilting Attackment for Sewing Mackises.
Wiltlam 0. Nall, Blssdinsvilie, [1].—~This lnvestion taclodes apparstas
for sdjasting the legs toward and from eact other, 10 Tary Lhe kight of the
Guils 10 A0JEAL 10 (0 the machine, and (s set tha bonches 80 that the frame
will descend & Nttis (0 factiitate the fecding. The quilt e stisched to
rollers, Bold agalost turning by « friction band, Jever brake, and holding
pawl; snd one roller has & ratehet, ratehet lever, sud pawl for tarntag it
10 draw 1he guill froms oBe Lo the other &4 1he work progresses, The quilt
ts stretebed In the dirention of (he seams by hooks, cords, sad s lever, the
cords pasicg over soltable guider, 10 be opersted alike by the Jever 16
stretch evenly st both ends and the lover belog provided with s cateh
button, 10 bold 1t when pulled back to strateh the quilt.

Improved Mattenlng.
John Loppacker, Naw York olty.—~The boarda sre connected by the clest
pleces, and thelr edges are groaved. Grooves and rabbets of the clest
plece rocelye tanons of the boards, and u clest, whieh overiaps the Istter
tshold tightly theroto, The lowor side of the cleat plece s dosh with the
lower sldes of the boards, By this mode, the boards and cleat piecss are
roouraly Jocked together, and the possibility of leaksge (¢ avoided.

Improved Bottle Stopper.
Joul B, Miller, Rondout, N.Y. . assignor to himsel! snd Angust Youl, same
place.~This stopper ts located (nside the botile, and has a bale or handlo
hinged 1o the top. [tis provided with an enlsrged upper end, designed Lo
prevent the stopper from falling to the bottom of the bottle, snd also 1o
Serve as & handle to factiitate the drawing of the device Into the neck.

MAy require; sud other apparatus Is provided which, a4 the rake testh sre
ralred to discharge the collectod hay, prevents tho hay from bolng ralsed
by and with the rake teeth, and causes the Ay Lo be prompily dropped*
thus preventing tha teath from beeoming clogged snd the hay from belog
seattared.

Improved Wheel for Veohiclos.

George Cornwall, Plalnfield, N.J.~The rim of sheet motal has u groove
in the face of half a circle; also sookets upon the fnner periphery for the
reception of the spokes. Tho last seraw decp Into the hub, #0 a4 Lo anter
the socket, and then screw out again suficlently Lo serew them tu the rim,
The tyro of the wheel {s made of ronnd vuleantzed rubber, utealy fitting in
the groove.

Improved Dust Cnp for Watch Regulntors.

Wenzel £, B, Schmied, Napa, Oul~This (s & dust cap arrasged to cover
nnd shield the hair apring and regulator hand, and the more delicate por:
tiona of the wateh movement, It Inn matallio frame, encloding a transpa:
rent plate, and Is tightly fitted down on the plate and over the bridge,and
fastened by square-hended acrows, Thess screws have each an eccentric
washor under the head, which, whon the cap Is fastened, are turned by
means of A watch Key on the narrow flange of the cap frame, which se-
curely holds the cap {n place.

Improved Chemionl Fire Extinguisher.

Jacob B, Van Dyne, Loulsville, Ky, ~This Invention relatesito certaln
improvements in chemical fire ext fshers, ana Ists In the 1
tlon of two invertible fire extingulshers, supported upon wheels, and con-
nected with a common discharge pipe by intermediste flexible pipes pro
vided with detachable caps. It conslists further in the combination of a
swiveled serew rod.a frame, and snut for the purpose of forming s stopper
for the nold vessel, and also in the combination of & detachably locked actd
vessel with an acid versel holder, permanently attached to the shell of the
extingulsher.

Improved Plow,

August Ibringer, Calvert, Texas.—This Invention relates to means
whereby the beam of a plow may be elevated or depressed at the front end,
according to the depth to which It is intended that the plow shall run, and
Dpld securely at several polnts of adjustment,

NEW BOOKS AND PUBLICATIONS.

CHRMICAL AND GROLOGICAL Essavs, By Thomas Ste
Hunt, LL.D, F.RS., otc, ete. Boston, Mass.: James R.
Osgood & Co,

Dr. Sterry Hunt has for many yoars been s highly valued contridutor to
our current sclentific litersture, both on account of his learniog sad
attalnments and his uniformly graceful and plessiog style. In collating
thean papers, publishad originally o magazines or resd before sclentific
associations, tie has given us & book of permanent yalue to the history of
vontemporary Sclence ; aod In It he enunciates many original views and
theartes, some of which have been justified by sctual discovery by himaelf
and other investigators. The paper on *The Theory of Chemical Changes'
desorves expecial commendation as & model of popular sclentific expo-
wtlon,

Tae Coxmon Froo, By 8t George Mivart, F.R.S,, ete,
Lecturor on Comparative Anstomy at St. Mary’s Hospi-
tal, London, Author of * The Genesis of Species,” * Elo-
mentary Anatomy,” eote, Price $1. New York: Mae
millan & Co,

From the days of Galvan! and Volta, the batrachian has always beeu &
martyr to Sclence ; and on this ground, as well as for {ts remarkable meta.
morphosls from & fsh to an amphiblous animal, it deserves the closest
study. Mr. Mivart discnsses thoroughly and well the whole of the deli
cate organtzation which makes the frog »0 useful for physiological expert.
ments, 25 well 55 the number and varfety of ita relations to other classes
of animated nature,

THE Browpire: a Glide to its Use in the Determination
of Salts and Minerals. Compiled from Various Sources
by George W. Plympton, C.E.,, AM,, Professor of Pbysi.
cal Science in the Polytechnie [nstitute, Brooklyn, N.Y.
Price $1.50. New York city: D. Van Nostrand, 28 Mur.
ray and 27 Warren streets.

Professor Plympton's earlier work oa blowpipe analysis has long boen
recogmized as & standard authority; and the volume just recelved s equally

Improved Burenu or Dressing Case Bed d

Mark Crosby, Boston, Mass. —The object of this Invention Is to provide
a ded: d In with & buresu or dressing-case, 80 constructed
and arranged as to fold 1o the latter when not in use, and be dlsposed tn
s small compass and out of sight, It Ists in the tion of a bu-.
resu baving bottom and rear r with a bed d haviog a hinged
head section, the sald head section alldiog 1o ways (nto the bottom recess,
abd the other portion foldiag tn a vertical position In the rear recess.
The lower portion of the bureau is also provided with a hinged leaf, which,
when the bedstead 1o drawn oul, adds 1o its length,

Improved Nezzle.

James H. McComnell, New York city.—Tbe mozzle is awiveled to the
buld of & shut-off cock. A plog Is Inserted through a hole I the sideof
the buld, which hole is clgped by & screw cap, 50 formed that Its outer sar-
face may be continuous with the rurface of the dbald. Upon the Innerend
of the pozzic Is formed & segment, which gears with a segment upon the
top of the plug. By this coustruction, by turning the nozzle in one direc-
tion, the plug will be turned to allow the water to fSow through the sald
nozzie ; sod by turn'og the nozzle la the other direction, the water will de
shut off.

Improved Table.

Louts Postawka, Cambridgeport, Mass.—~The bead pleces, which are long
enongh to extend AcToM the table and serve for two legs, are connected by
& tenon, Atiing in & socket, sud are attached to the frame by bolts whick
pass up to sockets fn the upper side of the frame, The posts are mounted
on foot pleces which recelve the two legs of each end, which, together
with the head pleces, form side frames, and the two frames are connected
by a stretcher, screwing Into them by right and left threads. Mr. Postawka
s the p of au lugen! and useful lmprovement In plano stools
whereby the seat 14 ralsed and lowered by turnlog s knob st the side, In
place of rotating the scat,

Improvod Sash Fastenor.

Thomas L. Shaw, Laurinburg, sassignor to himself and Hegh G. Fladger,
Luesville, N. C.~This luvention consists of & pivoted sector-shaped latch
plece, which is gulded ln ribbed Incloslug plates, and scted Tpon by a
stroog spring bolt for forcing curved Vabaped aims, with taperiog ends.
1510 noteked of the window cAMRg or sash frawe, for retalning the sash In
sny position, and locking the sawe. Particulars regardiag this tovention
may be obtatned by addresstog H. G. Fladger, Lileaville, ». C.

Improved Pianoforte Atrnchment,

John W. Brackett, Boston, Mass, ~This I an mproved organ pedal
sttachment to plancs, which atords the organist and pupll all the advaz-
tages of the organ for practice, enabling thew to Waln the tectinics of both
the pisno and organ at the same thme. A set of orgsa pedal trackers®
lcrm.ud stickers ta combined with the Keys of 4 piane, and stops and thelr
Jevers are also provided, in connection wilth the trackers of the device,
The value of this invention constats primarily tn the facllity sfforded to
students of obtatning practice lu the use of the feot 1o pedaling, and thas
scquiring sn {ndtapensablo qualifioation for playing tho organ when the
jatter lnatrument Is ot accessiblo.

Improved Faucet for Ol Cuns,

Edwin A, Jackson, New York elty,—~Thuls faucet 1s armaoged entirely
within & bell-shaped baso part, with fancet barrel and spout, which s sol-
dered to the can. The plug s provided with a hinged and recessed Anger
plece, to be thrown up for the purpose of tarnlog the plug, aud locked In
downward position over & spring of the spout for closag seoursly the

faucet.

1mproved Slide Valve for Steam Engines.

Heory Bolthof, Ceatral City, Col. Ter,, asalgaor to himself and James
cmg,.-cpuu.—‘l'm siide valve is compossd of Lwo paris, coanected
with two eccentrics on the main shaft. Tho eccentrios are 4o arranged on
the shaft that the parts are simoltansously moved ta opposits directions,
The valve 1880 sel as to about half open the malu port, MOre or laes, as the
case may require, when the crsak s ob (he center, The uppex part is
moved in an oppostte direction, tiy the full & 1s ade In
|ess than the usual Ume required by the ordinary valve. The apper pars
bas on the inside of each poriaa adjustable jaw,tor the purpose of locressing
and decressing the atze of the ports for cutting off ateamn at any point of the

stroke that may be destrable,

Juable as & text book, while (ta d date and pr Alve armange.
ment wake It the mannal, par excellence, of analysis by the dry method.
It 1s well fllustrated, and will be resd snd consnited by practical selentists
as well as by puplls and students,

Tne UseE oF THE STEAM EXNGINE INDICATOR, or Practical
Science for Practical Men. By Edward Lyman, C. E,
M.A LM.E, etc. Price $1, postage paid. Published
by the Author, New Haven, Conn.

The use of the indicator ts becoming dally more genera], and thers is
aeed for precise and detalled description of ity theory and mechantsm
which we fad excellently given in the treatise before us. Some ssefuland
original tables of pressures st varfoos points of stroke, coder steam out
Off at different proportions of piston travel, are gives, as well sa cards
showiag the merits and faults of engiznes of all varietles, as daplayed Dy
the unerring ladicator.

A PrAcCTICAL AND CrITICAL GRAMMAR OF THE ENcLiss
LANGUAGE. By Noble Butler., Price £1. Loulsville,
Ky.: John P. Morton & Co.

Wehave to give the highest commendation to thisnew edition of & stand.
ard work, whick epitomizes the very sumerons and complex rales of form.
stion of our parts of specch In & clear asd forcible maaner. It Ia accurste
and precise in all fta definitions ; and the examples are selected with great
Sudgment. A better grammar cannol be put fato the hands of the young:
while {ts judicious elucidation of many disputed polats will gtve It Intorest
to studenta of all ages.

EATING FOR STRENGTH: & Book comprising the Science of
Eating, Receipts for Wholesome Cookery and Drinks,
and Answers to Questions. By M. L. Holbrook, M D,
Editor of “The Herald of Health," ete. New York
city: Wood & Holbrook, 13 & 15 Laight street.

Thls book {s & collection of much wseful (nlormation on the lmportant
subject of diet, and contains many practical directions for the preparstion
of wholesowe food.

ILLUSTRATED GUIDE TO THE CINCINNATI EXPOSITION, and
Catalogue of the Fine Arts Department. By Daniel J.
Keany. Price 25 cents. Cincinnati Gazatte Company,

Thls booX s excelleatly arranged, ard contalas much useful and tastrec-
tive luformation, besldes the matiers promised in 12 Mtle.

A PrACTICAL THEORY OF VOUSSOIR ARCHES,

By William
Cain, C.E, Price 50 centa

New York city: D. Van
Nostrand, 23 Murray and 27 Warren streets.
This useful Bandbook s Xo, 12 of Van Nostrand's * Science Setles™

Ifnventions PFatented In England by Americans,
[Complied from the Commissioners of Pateats' Journal.)
From Ogtober 1T to October 25, 1534, tnclusive.

Axiy Box.~C, A, Husmoy, New York olty.

Box Natnoxo Macmixe~J, H, Foster «f ol , Caleago, .

Oan Courexn.~J, 1), Mills, Alexandria, Va,

Curring Bonew TussAos, N, W, Frost, Coboes, X, Y.

Currxoe Texvies Fanxion~W, ¥. Jobblus « al, Now York city.
Daviye Lovmnen~G, A, Woods, Cambridgeport, Mass,

Exarxe Drary, 2ro~W, 0, Cooke, New York city, et al.

loxtrion Fuse~ W, A, Leonand, Bosten, Mass,

LADY's Ganuext, -0, I, Flyut, Boston, Mass.

Maxixe Goveaxon~E. T, Jenkina, Willismaburgh, N.¥.

Parss Bao Macsuixs.~G. 8, Lewie, SpringSeld, Mass., ot ol

Porato Dieoxn.~L. A, Aspiawall (of Albany, X, ¥.), Londos. England.
Poravo Prasres~L, A Asplawall (of Albaay, ¥. Y.), Loadon, England.
Poxrineg Arrasaros~J, K Pruaty, Baltiimore, Md.

Rorany Exoixs.—A.J, Works o al., Xew York elry.
Usnnaiia, w10, — R, 8, Spencer, Xew York eity.

Wasurxe Macuixeay.~L. A, Asplawal) (of Albany, ¥. Y., London, & ¢,
Weaves's Sroots.~ M. H. Brysat, Boston, Mass., o al.

Warr Stor. ~8, B, Ospen, Boston, Mass.
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Farm Machinery-
Lﬁ?ﬂ%’.‘mﬁ'ﬂm&u.ﬁ, '

Wash Stands, Drain Pipe,

o s:h for Privs Lint. Batley, Farrell

.\“u Mtaeburgh, Pa.

atiso on the Steam Engine Indicator—

Pric= 8. Adoress N, Lyman, C. E,, New mv.n.co.u.d
harso powaer, properly applied, will grin

...l}hd-mm‘o':r. g:o.‘o-?.g'nu-munh.n.\’.

Barrel Msolinoy wanted by H. Schaper-
Xotter,cor, 10th & Monfgowery Sta.. St. Loute, Mo.

Her Soalos removed or prevented, “Noouro
-?:u." Senid tor ofroulars to Sutton Co., 98 Libary Bt.

Wanted—Will purchnse, or introduce on n
royalty, or an Interest, somo desirablo patented arsiole
of moAerata price, or will aratat 1o tRkIDg out patont of
some ureful inventioos, Addreas, #ith tall parttoulars,
Morse B Benbow, Doston, Mass,

Jeukins' Steam Trap—More work, for less
monoy. thin any other. Requires no Attention, Satis-
faction guamntved. Jonkins & Dewees, 28 Church St
Fhladelphia, Pa. Band 86 : . a

iron frame Band Saws, cheapest an
mgol‘;m.“;“mo 8.0, Forsaith & Co. Manchester,N.H,

Machinists and others, who require steel of
extra quality, ean obisin It from the * Crescunt Steel
Works," Fitteburgh, I's,

1 hiave & smoll invention ; will sell for cash
or oxchange for & Plano, For particulars, addrons
J.A. R Statlon Ly, New York Clty.

Bost and Cheapost Injectors, Damper “”5'
ulators, andl Steam Traps made. Seco clroulare, A. G,
Brooks, 422 Vine §t,, Fhiladelphia, Pa.

ines and Boilers a Specialty—1st class ;
pew patterns ; lato patents | reduced prices, Platn and
Cot-0of Hor'l and Vert'l Kngines; Holsting Engines:
the celebrsted Ames' Portable Engtoes ; Hotlers of all
kinds: Climax Turdive; and the best Saw MIl in the
market. Large stocx always on hand, Ismpeon,
Whiliebill & Co., 5 Cortlsndt 81, New York. Works at
Newburgh, N. Y.

Person Wanting Light Machinery Built
will do well to sddress Wm. G, & G.Greenfiold Hope Ma.
chine Works, Harriron, N, J. Prices to suit the tmus,

Models and light metal work. H.B. Morris,
Ithaca, N, Y.

Pratt’s Liquid Paint Dryer and White Ja.
pan gurpasses the Eoglish Pat Dryersand Brown Japan
1o color, quality, and price. Send for descriptive cireu-
Iar to A. W. Pratt & Co., 53 Fulton St., New York.

Baling Presses. J.M.Albertson,N.London,Ct,

For Solid Wmni'hbiron Besms, eto., gee ad-
vertisement, Addross Uaton Iron Mills, Pittaburgn, Pa.,
for Mithograph, olc,

Walrus Leather Wheels for polishing Iron
Steel, and all fine Metals. Greene, Tweed & Co., 18
Park Place, Now York.

Rue's “ Little Gisnt” Injectors, Cheapest
and Bast Boller Fooder In the market. W.L. Chase &
Co., . % 7 Libarty Stroet. New Vorg.

Many New Eogland Manufactories have Gas
Works, whicn light tugm st one fourth the cost of coal
gas.  For particalars, addrees Providence Steam and
Gss Pipe Compasy, Providence. B. .

Hotchkiss Air Spring Forge Hammer, best
in the markst. Prices low.D . Frisbie & Co.New Haven Ct

Steam Whistles, Valves, and Cocks. Send
for Price List. Batley, Farrell & Co., Pittsburgh, Pa,

For Solid Emery Whee's and Machinery,
send to the Union Stove Co., Boston, Mass., fot elreulsr.

Beale in Steam Boilers,.—I will remove and
prevent Seale (o any $tesm Boller, snd mate o charge
szl 'he work i found satisfactory. Geo. W. Lord,
Pailsdaiphie, Ps.

Stes]l Lathe Dogs, 14 sizes, and 7 sizes of
Stee! Clamon. The Sost 433 Chenozit. Szad for Clrcular
& orice 1t 20 Phvs Hyorsalic Worke, Eveling St Futls.

Salunander Felting—Leading manufsctu-
rers proacunce Salamatder Feltiog tae only ndostruo.
t13le sad bast Bod-conducting covenag forall h-ated
suria e AL U, Mills, Mazager, 23 Dey St New York,

Matson's Combination Gov-rnor is seot on
trial o asy one sadremiog Matson Bros.. Molne, 111,

Direct Steel Castin, lid and Homoge-
meous. Tooslie atrecg 10 thoussnd 108 to the aquare
inch. Az iovalusble substitute 101 eXpensive forgirgs,
or irox Cast'ags rvquiricg great Screagh. For oirculsr
S04 price 1at, sddr o4 McHaliee Steel Co., cor. Evellas
855 Levast 8 1. Putladeiphia Pu,

Electric Bells for Dwellings, Hotels, &c.—
Mos' redadle sud cheapest Hotel Azamucinior. Chesp
telegrach outfits for learsers. Ina's for Private Liges,
Gaal ighring Apperstus.-te, J ML Hemin Sc Cleveland 0

Blake's Belt Studs are the most reliable
fastenion for Babber or Lestber Beits, Greede, Tweed
& Co. 18 Park Flace, Sew York.,

The Varnishes and Japans of the London
M'1"¢ Co, sompare favorably i price with, sud are uney.
celled I purity, dursbifity, asd €olor by, any first class
bouses la Karope or America, Hyatt & Co , office 266
Grasd St New Yorx : Factory, Newark, X, J,

Diamonds and Carbon turnea and shaped
for Borentific purposes ; alen, Glaziers' Diamonds manu-
factured and reset by J. Dickinson, 66 Nassan 8¢.. 5. Y.

Saw Ye the Saw 7—%£1,000 Gold for Sawmill

10 do sunt work with no more power Expended. L. B,

Cox & Co., ¥ Water 81, New York.

men coples of the Masufacturer and

B F.0€ chraps ol mecnatical and sclentifo jourasl

inthe worl , farniibed free on spplicstion. All fnter-

€ated tn Mechonies and Sclrnce, sddress Austin Disck,

P;mr.ﬂ Park Bow, N, Y. P.O Box um, -

or the best Cotton Cans and Galvanized Fire

h;n sddress James 111, Providence, &, 1.

or small size Berow Cutting Engine Lathes
and 41U Lathas, satrese §tar Tool Co., h‘oqldnu. BL

Mechagical Bx in Patent Cases,
maum,uf:?- York, R

Price ouly three dollars—The Tom Thumb
Eisctric Telegragh. A compeet working rolacuplim:p
PAreisa, 107 sending messages, making magnol, the
mmmm.mmoﬂmnm.
Can e pat 15 Oparation by say lsd. Izcludes battery,
Koy and wires. Neally packed sad sest 1o sll parts of
e worid o5 receipt of price, ¥, C. Beach & Co.,
Brosaway, New York,

o, House & Co , 69 N
u.?‘.‘.'.."m of Muchine uﬂ-u.-ﬁ%ﬂ.s:éh o
Endless o1 1o plece, for Printers, Kagravers, Polteners
Fisno Forte Mexers, Faper Makars, Calico Frinters
Ponchiog or Wesher Cloth, Flltar and Strainer Clotng
207 ol) Kings of Nguids. Sample 10t 0 appitcativs.

For the Bost Portable Erqlna in the world,
address Daxtor Steam Bugine 0o, I8 Pare Place, N ¥,
Wreckl Pumping, Drain o1
.mh:.iggq'lnmury.?’f "mie orpm: 4 Boe Mmu-
nont, Andrew't Patent, inaide paee,
Temples & Olleann, Drapor, Hopedale, Maus
Al) Fraft-can Tools Ferracute, Bridgeton N J,
ll{dnnllo Presson and Jacks, new and no
sond band, Lathes and Machinery for Pollaning and Dut-
fiog Moials. E. Lyon 50 0rand Ktreet, New York,
Deane & Patent Steam Pump-—for all pur
poses—Strictly firat olass and relfable, Sand for ofroular.
W. L Chnse & Co,, ™ & ¥7 Libarty BL,, Noaw Yore,
Fo Fan Blast), Portable and Station.
vy, K no Portable Forge Co., Phliadelnhis, Pa,
The “Scientific Amorioan” Office, Now York,
i Ottod with the Ministure Eleotrie '\‘ohmph. ity
tonoking Httle buttons on tho desks of the managers,
Agnale are sont to parsons In the various dopartmoente
of the establishment, Choap and offoctive, Mplandid
tor shops, ofces, dwalllogs, Works for any distance.
frice #3. F. O. Bosch & Co,, %0 Brondway, Now York,
Makors, Send for free Hllustrated Catalogue.

Brown's Ooal{ud aulrry & Contractor's Ap
parstus for holsting and conveylng wmaterials by lron
eable, W, D, Androws & (iro,, 44 Water 81, Now York,
For Surface Planors, small size, and for
n’?xucanr Grooving Machines, send to A. Davis, Low.
all, Mass,

Lathes, Planers, Drills, Milling and Index
Machines. Geo. 8. Lincoln & Co,, Hartford, Conn,

For best Preases, Dies and Fruit Can Tools,
Bliss & Willams, cor.of Plymouth & Jay,Brookiyn,N.Y,

' Eames Patent Molding Machines for Metal
Cantitgs. Saves fully one third tn coat of labor of mold
i, and secures better work than the ordinary mothod.
For Ctronlars, address P, & F.Uorbin, New Britain,Conn
Wo want a Traveling Salesman for
ench State and the British Provicces, Lebigh Valley
Ewmery Wheel Company, Welssport, Pa.
The Improved Hoadley Cut-off Engine—The
Choeapest, t, and Most Economical steam-power In
he United States, Send for clroular, W. L. Chuse &
CUo,, 15 & 97 Liberty 8t,, New York,
Pock's Patent Drop Press. For circulars,
sddress Milo, Peck & Co., Now Haven, Conn
Small Tools and Gear Wheels for Models,
List free. Goodnow & Wightman 25 Corntnll, Boston Ms
Portable Engines, new and rebuilt 2d hand,
napeciaity. Eogines, Bollers, Pumps, and Machinist's
Tools. L H, Shearman, 45 Cortiandt St,, New York.
Spinn Rings of & Superior Quality—
Whitiasvilie Spianing Iking Co., tinsville, Mass,
Send for sample and price Hat.
Johrson’s Universal Lathe Chuck. Address
wambertville Iron Works, Lambertville, N. J.
mg::: Pléu:de‘lpluu .?lk'Belling mlnd Monitor
B W, ) T . &
St., Phlladalphia, P'-‘.’ uu.an:‘o:"u'eu:‘t’:mmlusB il
Buy Boult's Paneling, Moulding, and Dove
talliug Machine, Soond for oiroular sand sample of work,
U, 0. Mach'y Co,, Battle Oroek, Mick,. Box 227,
The New Half Dollar and other Steam En-
gloes, E. P, Ryaer, 88 Clermont Av , Brooklyo, N. Y.
For First Class Steam Bollers, address Lam-
bertvilie [ron Works, Lambertvillie. N, J.

ST ’?ﬁi'.]f] ’

B. H. can answer his query as to the size of
pipe Lo convey water s lovg distance by rifernngto p.
45,701, 29 —A. Y. McD will find the directiovs on p 30,
vel ¥, lorgalvanizingiron pipes suflefently exolicit.
~E F.G.will fiod directions for making rancid hatter
swectonp. 119, vol 80.~G. A. B wilifind a recipe (or
birdlime on 0.587, vol. 283 —T. D. H. will fiod recipes
forfalwicativg powdersonp %, vol. 31 ~L. G. D.w.l)
fud smple tustrog lots for batlding an Ice souse on p.
B, vol. M ~C E. E P.can poliah stones by the process
describec on p. 155 vol 3. A recipe for cument for
squaris fs pven on p 2L vol. 0.—-G. W, B.and G. P,
will 8od suawers to thelr questions ay 10 surtion and
phiocs op the editorial pager of this tssne.~C J.C ©C
should corsult s physician —F, J. B. can brotze f1op
Pip« s by following the directions op p. 107, vol. 80 —B
M & Co. will find & recipe 101 preserviog harnesson p,
Wi, voL 0,

(1) W.J. R.asks: Is there a flexible pipe
wede that will arapd 1he Bestsnd pressvrc of siesm,
Ay from 30 to 135 1bs.7 1 waat it Lo be Ilmberao thsta
Hitle power wiil bend 18 10 sLyangle when the pressure
hov. A.Yes. 1t ls not very flexible; but by giviag 1t
suficient leogth, It can readily beturned o any desired
dineiton,

(2) J.LF. K. asks: What is it that eats
sWajy the rndsof the enclosed glass tube of & water
g8ge? The tube was paoked with rubber, and bad been
in about one year, oncer & stcam pressure of 20 iba
A, The tube presents the sppearance of havicg been
cut by saud or grit,

(3) J.E. B. asks: I am running a blast en.
g'oe 8t a farasce, Four cylindrical bollere, 60 feet lovg
Oy 20 iuches In alsmeter, [n battorfes of two bollers
each, furnish the steam. There is a steam dome on
esch sel, the domes belog connected by the maln steam
pipe 1hat goer 10 Ine engine, Oue of the batterles be-
came charged with electiricity, 1 opescd a brsss drlp
cock that was 1o the pipe upon the bollers, and Jeft 1t
open untlll got the steamiurned on. When I went 1o
shutie, I felt a prickiing sensation in wy fingers. snd
opered it agaln, When | placed my Onger within X of
an fnch of the cook, I cuuld feel It very plaloly. Can
you explatin 1t7 A, It promably occcurred from the
friction of the water,contaloed In the stesm, Agninst
the aldes of the orifice,

(4) J.B. S, says: Our pafety valve in 44
inches diameter; It welghs 3 1bs, Jever welghs 5 Ibe. and
the wetght 18 T510e.; the dlstsnce from valve stomto
Welght a1l vimes the distance from valve stem to
folerum, At whalpressure should Itbloweff?2 A, If
It works freely, 1t shouid blow off At about 67 pounds
2, The cugive In doudle, the oylinders betog 1ix34
Inches, with & spur whee!l (on crabk shaft) of Jfect
dismeter, geared o & wheel of 8 feet diameter,
Now many revolutions to the wipute should this on
Kinerun without tojury, working at 35 1be, steam 10 the
tquare toch? A, From@1o%, 4 Wo bave two boll.
ors set slde by stde, with 2 Jueh fecd pipe, with cheek
valve &t the mad drom of esch, Oorstesm conneo-
tionaare { toches 1o dlameter, with a large valvecn esch
holler for disconnection, We bave su equalizer of 4
inch pipe for water conpeotion, with & »op valye In
eenier, We never bave svy trouble with more press
Brein one Lolier than the piler 1o ACGUAl Aring

Scientific American.

hen w y the water gages In one hollar, wWe are sare
#0810 whote 1t 1 tn theothor, Wa feed with efther cold
OF warm, or nearly botiiog water 1 thiok if sl bollers
wera fonneo ed ih thls way thore would nos be so many
tereible cxplontous, AL THia 1K & very gooU armoge.
mont, And wo are mueh obligod to you for the descrip:
ton, Antostrangth of bollors, aee 104, vol, 9.

qh) @, H, A, asks: WL Babbitt metal
make & good platon, I melted sno run o s Drass cylio-
der? A, Not very. Your other quastions have beon
ropeatodly answared In theso columnn,

(6) 1. B, H, anks: How Is tho fine wire, of
which s mile welghs only & gisio, drawn ¥ A It1s cn-
clomdin A tmass of other mutoria), apd the Lwo sre
Arawn together Into wire, after which tho osasing 1 dis.
solvad by s obemionl preparation,

(7) . AT, mayn: | have an engine 124x30
(nenesstroke, | run it withoot & balanes wheol, It has
A direot oonneotion of yalvo stem (o sosenirio, Whot
Tend alould it huve, and ot what point shiould the eut-
off bo? A Ulve the valve i of au Inoh lend, when
cold, Tho polnt of cut-0ff will generally he regnlated
by the prosturs of steam wnd the work to be done,

My ratlrond has o curve 1o it about 1L feat In 100, 100
foot long, and then there (s 100 feet of straight lne,
Whatis the best mode of running on the track soas to
got thooar ‘round the eurve 7 A, The tragks of street
rallronds bave many such enrves, and special appli
ancos are used, which you oan obtaln from a manufac-
turer,

(8) O, J. B, anka: What Inithe process of
umming the parta of s newspaper together, to make
It Inte book form? A, It Ix done Ly s muohine
which folds the paper and at tho same time applies
pasto atthy back of the lenves,

(1) B, T, O, says: I wish to put up a lathe
forturnloghard wood, such as onk and ash, of from 3
to 12 (nohes in dismeter, Tam thinking of havingtwo
pulleys on the mandrel, Of what dismeter, and how
broad on the face shounld they be? A, You can make
one pulley 6 inches, and the other 4 Inchien in dinmeter,
The face of each should be 2inches, 2, What width of
rubber helt should 1 uee? A, Twolnches, 3. How
oany revolutiops per minute should the work make?
A. From 520t0 800 revolutions per minute, 4, Would
pulloys bullt up of plecos of wood, s0 us Lo present the
end of the gratofto the belt, give good resultn? A The
pulleys will do better If tarned from sollo pleces of
wood, or lagged and turned off after befng bullt up.
5. How Iarge should a steel or Iron mandrel be?
A, Dinmeter of mandrel should be X inch, 6. What
horse power would it take on (#inch work? A. From
¥ to X of ahorse power,

(10) H. P. asks: What wonld be the prob-
able bursting prossure of s cylindrical boller 28 inches
1n diamioter, of plates i fooh thick,with a singlerow ot
rivetn? A, See p. 104, vol, 29,

Does sharpening cotton gin saws ald (o the clean-
ingef the seed, or does 1t only Increase the speed of the
gln? A, Speedisthemore important item, Thesaws
do not require Lo be very sharp.

11) P, R, M. asks: Wil you please give
directious nnd formule for designing & good turbloe
water wheel Of the vortex or ceutral discharge kind?
A. There have been volumes writton on this subject,
You will finditably freated fn Rankine's, Falrbalrn's,
and Wetebaoh's works, It 18 cutirely too compreben.
five forour columns. Moreover, If the hest propor-
tlons were deflaitely fixed, there would be no more
competition between water wheel manufacturers,

(12) D. asks: Can a band of steel, 4 inch
broad and of sufficfent thicko css to sustaln a strsio of
150 1bs , be used a3 a belt on pulleys 4 inches in disme-
ter? A, Aplecsof the best saw steel, about 1-40 of an
inch thick, might answer, but it would be lable to
break.

(18) D. M. says: I want to build & small
farpace tor meltiog ron. Of what s'ze should 1t e 10
work properis 7 Would s furnsce of 121sches intlde
dismeter ADA 36 Inches high be large cvough o make
g00d sound castizgs? A, The sbove almensions will
probably give good results. 2, 1 bave read that melting
1roL on & ttosll scale ts vever successfol, Whst ts the
troable ? A. Very small masses of fron sre aptto ox-
1dize quickly, which csuses the dificulty, % What
slzed Of fanblower. with { fans.runnidg adont 3300 re-
volutlons per minute, would be required for the above
mentiored furnace 7 A, AblowerSinches in dismeter
will do, |t propetly constructed.

(14) E, D. P. ssks: How can | tin gray
ron? A. Cleau the pleces thoroughly. cover them
with asolution of sal ammonisc, and dip them Into

melted un,

(15) J. W. S. asks: 1. How many strokes
doas the sickle or knife make to one revolulion of the
ground wheels of an ordizery mowing macbine? The
one which | am p'anning nakes I35 strokes to onezey-
olaticn of the ground whiels, and wO0rks the gosr
wheols by 8 screw. A, The rpecd ol the Kolves s pro-
porioncd, v 8 good mowing machlioe, 1o the spred with
which the wachice sdvances. 2. [ the machive that
makes the most strokes of the knife gencrally the
beat? A, Not neccssarlly.

(16) J. L. G. aske: 1. A sawmill is drawn
by & portable engine of 25 horse power. The fuesin
the Boller leak badiy on some days, and on others they
will not leak at all, Somctimes the water will stand
1y the ash pit In & corsiderable quanuty. Is soch s
bolier mie? A. We would like to have further particn-
lare 1o regard to this cese, such as kind of feed water
used,and whotber the tubes leak by Bts and starts, or
after tlowing down or clesning the botler. 2. How of*
ten oan the Nocs In & boller be upret With safoty? A
The tubes ooy be upset 88 long ar there Is enough ma-
terinl loft, nud wometimes a ferrulecean be forced toto
tho end with advantage. 5. The boller Iscaleulsted
entry 100 1bs, steam: s it dangerous torun with 60 or @
1bs, of steam on? A. If you have & good puwp, and
are carefu), the boller 1s not particularly dangerons on
account of the lesky tubes, nor would it be unsafe to
run the cogine as suggested,

(17) W.anks: Why is it that, if you take
two wusket balls (Joth ailke) and two similar cbarges
of powder, and 10ad them (810 | WO FUDS, Ohe rifled and
the olher & smooth bore, the ball 1rom the rifled barrel
s thrown with »0 much more force and precision than
the ball from the other? A, The greater precision of
the ball from the rifte In due 1o the rotary motion
which tsfmuparted to it and (W greator foroels probs.
bly due 10 the decrease of windsge, sud the grester
pressure exerted by the exploding powder upon i1,

(18) M, B. asks: How can 1dye wood black?
A Dol X1t ehip logwood 1o 2 quarts water. ndd | ox,
peariash, and spply hot with s brush. Then tske ¥ b,
logwood, holl In 2 quarts water, and sdd i oz, verdigris
atd % ox copperas; strain, and putin b, tusty steel

Blluge, sud wilh this go over (he wOrk o second time,

(10) C, E. E. P. aaks: Ho

oiates madn tar galvanto h-lumorwa..?lc:‘;‘ﬁ"ﬁ
for Winten's battery aro made 8% ()10 we: Tha fins avat
of coke and oakink coal ts put %o & alowe fron meja
of the *hape tequired for the earbon, ed CXposed Lo
the Leat of & furnnce, Whan [eXen out, (he birned.
MA%S 10 POYOUS ANl unOE for uars but by reépestedly
onking I 10 IOk airugp, or gas tar, and reheatiog in, 1t
atlength 80qu'ren the r ecepvary solldliy anil copeunts
fogpower. The oarbon that forme on the roof of gas
retorin i harder and bet*er than 1he carbion fhos made

:t;tnmlmnu o work, and the supply of 14 e 1tme

(20) A.B.C, apks: Can wire
be supplied from an |ulnmrdll'l.;°£"l‘h::a?:¢ wires
oelng through wires? For instanee, L0 OF more wires
¥Ore from New York to Philadelphia, wilh s wain
battery at Trenton; okn both or thore Heee b soppiied
without dividing the battery? A, They eannot. An
Intermedinto battory oonstitutes & portion ol In.mu
elreult, ana conneoting in snother wire wounld have
tho saino ofleot s cronsing the wires,

(21) 8. W.sayn: A fow
ning one of our llr!.lnm bonaﬂzzlm:ra::m
orystaly, of salphate of copper adhering Lo the kerite
lasulation of the wire inside thebox, The Box I s0ime
four or five squares from the office, lam portive the
Crystals were not on the wire when 1t was putin the
box. The question ts : How cameithe sulpkate there
AL It was protably placed there st some subsequent
Hme by Koo one having sccess to the box, (0F the pur
poso, perhapy, of exailing your curfosity.

(22) J, 0'C, and others.—Belt:
townrds that part of the pulley where 150::211"%0!::
Rreatest,

(28) J. E, H. nsks: How can 1

A Waloh case or other articles ? A, l’lueﬂnl: :’N?I':'l:
a bath conslating of two grains of cyanide of sliver
and two grains of cyanide of potussium In every two
tundred gralns of water. Coumect the zine poles of &
battery of threo or four cells to the articie 1o be plated
and the copper pole 1o & plece of silver, which 18 slso
plunged fnto the bath, The passage of the current (e
composes the salt, deposlts silver on the object, and
causes the diesolution of an equal quantity of wmetal
from tho allver electrodo. The time required for \he
operation dependn on the thickness of coating re
quired,

(24) J. F. A, nsks: How many feet of silk
covered wire, and of what size, s required for the see-
ondsry coll of an Indugtt ble of pro-
ducing an fnch spark? What 1s the Jeogth of the pri-
mary coll? Wi the ordinary soft irom of commerce
do for thecore? A. Aninduction cofl of that capacity
would require about 40 000 feet of silk-covered copper
wire of 00055 Inch diameter, or No. % Blrmingbam
gage,for the sccondary coll. The primary cofl consiats
of two layers of copper wire of 01 of an inch dismeter
or No. 12 Birmingham gage. Ordinsry soft fron of
comumerce willanswer very well for the core, but Nor-
way fron 18 the best tor this purpose. :

S25) F. 0. B, asks: How is an induction
coll arranged so that the drawing out of the core In.
cresses the streneth? How Is s cofl arrarged pothat s
rube enclosing the coll regulntes the current. drawiog
It out Increaring, apd pushiog 1t in drcressiog, it
strength? A. There is 30 srrangemest whereby the
withdrawal of the core can Iseresse the (nductive ef.
fectof s coll. A primary coll when escloscd to s bess
tube loscs Ita roductive eflect upon the scondar y cotl,
becstse the Induction currents clrculste withis fhe
tube ftetesd of paming Into the secosdary coll. Dy
érawipg the tube out, and leaving the primary coll
witbin the secondary, the currents cucolste in fhe late
ter aud thus the frductive cficct s Increased in pro-
portion as the tube is removed.

(26) C. D. C, asks: Whst sre the character-
tetics Of toe Leclasctédartery? Is it as tttonse a5 the
Grove? A. Tre Leclssché element cona'sts of & z'sc
rodin s solation of ¥ cou 1sal am ;.
the negative pole ls o priem of carbon, tightly packed
into s porous vesscl with a mix*ore of prroxide of man-
ganese and cardon.'n the form of 3 coarse powder,
Tte zfvec unites witheblorize, formiog chloride of oo
wiitle smmonia ia set fice st the megacive electrode
Its cleetromwotive force s 148 volts, while that of &
Grove 1n ] 9voits, There i no xaste of matertal when
the Leclanc! & batters (s vot tn scilou;and if 1he evap-
oratfon of 1he l1quld ix prevented, 1t may be allo sed to
remain untouched for months without loa'rg power.
1t 15, therefore, admirably sdspted for workig teie-
graph wires where the open circult 1= used, anc where
1be telegraph s Dot {n constast Lee, a8 weil s for elec-
tric bells. When piaced fn short circat!, 1t pol
very quickly,and Is therefore not sdapted tor sorkisg
local etrenity. oF for working ordivary wais lse tele-
graph clrcuits on the Americas closed ciresit aystem.

(27) L. V. R. asks : How can ivory be mde
duetile, OF be 1000Crd 10 the consistence of pully, so
that it could be worked iuto any desired form? AL
Soak it In ® solution of pure phospboric seld, sudit
will become flexible. Exponnre to the ats osphere will
harden it, but [t may be made sgain pliable by lmmers
slon tn hot waler.

3 N. asks: Does the 11 seconds of
m(:? !ccl:'lcul fon, per century, mean  total scoelers.
tion of 11 seconds In that period, or thet the lupar
morth ts now 11 seconds shorter than 15 was aceatury
ago? A.The total secular sccelerativa of the mook's
mesn ! 1eto b o ten and eleveu seee
onds per century, See Herechels “ Ouilines of A
tronomy,” pp. 412419, Lunar pertaroations are almost
sumberless, sd are compensatcd. The relardiog in-
Quence of the ether of space mwust be Immeasurably

etnall,

20) C. 8.0. says: Ihave some photographs,
m.('xﬂ.f'o:s-?ue?.{. somewhat marred; ‘mn& -
{f they had baen piled tegetber before the yarnich had
dried, and then pulled spart, Howam 1to make thom
sppear all right? They are perfectly new, A, Yorres
storing the surisce to photographs,ete., It the seratoh-
o8 40 not go through the slbumen, wax them. Forme.
1n: Dissolve ) oz, white waxin 2 oz, larpentine bra
hot water bath. Add a few érops oll of II"O'
which factiitates the solution of tbe wax, sad newtrl
1zcs the odor of the tarpentine. This has tho conalet-
epce of butter, OB an Imperial sized photogreph.take
= lump the stze Of & pea, and, with cotton fanael, rud
{toverihe print. Duraish with & clean plece of dan
nel. This glvess MIgh pollsh, -

V. 8, asks: What is put lnside canks
.093?3.3 -shoiol from soaking nto the hesds a0d

- pside of the barrel, whers (by exieation)

staves? A.Dissolve Ins water baih 11, laatherscrapd
snd t oz oxatic seid tn 3 Ibs, water, abd gradual
Iy with 4 1bs. watm water. Apply this soluf




sumeabrown color and become feaoluble in sleoho),
At wiil close all the pores of the wocd, and will not
erack or reale ot

) J.J, nnks: What are

p(-a‘aluuu brows, and bib and bell .L?f!."f' A'.nr.r
RODATIONES I A0 OF COPPEr T Mhw,, 2ito 8 b, tn 9
Aba. Avothers Coppert I, £me 12 ibe, tns ibs, Marl
“for b and other cocksar Qopper 20 1w, 1eadh ors,, 11
.mo‘g’” ;ﬁ;.l::lﬂ:t;:’ l;u. Boll metaltor small bells s

r3 s, e lib, Forin
eyl A o belln: Goppee 100 by,

32) N P, O, sayn: 1 thro
‘p&po)t'lvlwpr. o ¢ lneho-lrl::;‘::u%*::‘tﬁ‘:lst}:?;
gUOnIAl oy pieee [ geta power of 80, Haw high a power
wiILIE aand, snd how must | coustruot the oyoplecay
AT Wl boar 195, Thon 44 +125 204527 = equivalont
OO X8 0TO4 s fooun of fold lens: mnd 07004 1 o (-2ie
wfbous of eye lens, ahowing 0 T08— (-2 w 0-400% s (4=
tanoenpart, 2 Mow closo will 1t briog, spparentlythe
MOoD 10 the earth # A, Moon's distanoo 1n miles, 240,
00041951120 wiles,

B.F. H—Get Webb's
,n(t?‘)lllﬁ cdfiton. It mt:’mo :: lcg:l‘;:‘o': ‘-lgl;
Jocts likoly to (nterest tho amatenr astronomer.

(34) T. M., of Roorkee, British Indis, an
others —The SCIENTIFIC AMERICAN, bong. lvl'u:.?-!
you#iper volume. Volumes 26, 77, 19, are not on sale
atpresant, Sclence Record, three volumes, $4.90 to
gother.

(35) W. P., of Dublin, Ireland, and others.
—~Capta‘n Sfmpson's * Reporton the Naval mﬂubur:l
Esrope™ 1s to be tssued by the Navy Department,
Washington, D. C.

C. Roggenksmp, Appi . 1
hn(ga)—sn;o:lpuou 1o m-g‘nncpum? anap:m
P .08 per .

(37) J.T. B saya: 1, In your issue of Octo-
berSL you say that 1% Innoteste to csment directly on
thewa lsofan cxoavarion. My tather bss bulit bundred
of cemont olrterns, comenting direotly on the eart
walle, and Lhaye not known one of this Kind of olk-
tern Of his mako to fail for want of strepgth, Put on
threo good trowel coats (the lsat one coutalning o lit-
tlo Inrger proportion of cement), snd a brush cont for
bard Antsh, mads by mixing coment 1n water to tho cons
wistency of thick oremm, and add s pint of fine sait for
A large patiful of the fuish, Wherever the soll (s sts-
blo envugh 1o bold 1ts place as the cement {4 lald on,
tho brick wall 1a In no sense nocded. 1t1s only money
wansted, Of course nll cisterns should be protected
from f1ost, A Tharears some sotls sufficlontly burd
aud permanent to admit of the treatment described by
onr correspondent, snd no donbr euch s the nature of
the ground (o the section of whica he writee; bot such
cons ruation lsootsafe fo all solle,andit Islisbieto te
damaged hy surface water in aoy soll. In mostsections
of gountry, cisteins so constructed would be attended
with a great deal of risk. Ic 18 not mercly the loore:
ness a0d friablity of the sofl that we have to coutend
aen’'nst, but the pressure of the surface wa'er as well,
which, shen confined by an under:tratum of clay, fe
sometimes very couslderable, and forms the maiu dif.
fliculiy In the construction of dry cellass. This press-
ure tends to wash awsy the earth behiod the cement,
mod when thus weaken:d to break it. Unless H. M.bus
had the matter proved io his tmmediate neighborhcod,
therefore, it willbe with bim in the nature of an ex-
periment,

1, Suppose [have A pump whots bove s 2 inches and
atroke 4 inches, aud (conurcted with the pump by atwo
WAy stopeock) two plpes, one with sn inchacd the
orlier % Inch bore, the pipes Dotk leacing (0 thesame
clsterv: How# much more water afil be supplied tothe
pump at each stroke by the former than by the latrer?
A. It the pump {& worked with a slow motionsts cylio-
der wiill be filled at every stroxe, the same by the small
pipe as by toe large Oné, the differrpee belng o the
greater veiocity of the water snd copseqaently greater
{riction fo the swall pipe than 1o the larges onv;sud for
this reason.with the small pipe greater power would be
required to work the pump. DBat the qusatity of sa
ter arawn At rach stroke will be the same fo esch case.
2. What kind of pipe 18 Dest to bring water I, from a
well at s glstance, the water 10 be pumped up? A
Iron pipe coated With coal tar would stand well. S
Wasch will isst the longest ordinsrily, usdziground
froe orlead pipe? A. In some soils,lead plpe I the
Dest, bat others soon destroy It.

: What is the effect,on
-.$8°) % B Mt;(-::: in dussolved fo alcotiol »
A. Gam benzoln contains about 80 percent resin and
from 15 Lo % per cent perzolc actd. As it issoluble in
alcohol, the solution would be o varsish,and would
have no more ¢ffsct than any other varnish, though
therels & alight chasce of the benzoic scid belpg frri.
tant to the skin,

:1.H sny ri has
llo(sg Ac'lll"ugm‘r.k:. Ilhtnvgwl;n':l 12{30 :ﬁ:elp-l

riage or Atresms Of watellites; the fonermost !s the
gauzs or crape ring. Fiveof the eight satellites abould
be seen in & four inch schromatic, 2. Do they all re-
volve around the plsnet io the same time? How
does the time of thelr revolution compare with the ro-
tation of the planet onita axis? A, Bsturn rotates in
aboat 12 bours; the riogs revolye more slowly. 3.Does
the rotation of the pisnet on its axis appear to be In
the least affected by the attractive force of the rlogs 7
A. No. 4. If 1 understand the prineiple of the whirl-
pool, 1t 1s that the speod of the watcr in Incressed as it
pesrs the center: Am Lright? 1f & ball conatructed of
some flosting wmaterial be dropped 1nto the whiripool
Bear the outer edge, whore & slow projectile motion
would be imparted to It, would It st the same time take
aslow rotary motion » A, Fasten s builet to s turead
and let it revolve around s stick. As the pendulum
shortens,the ballet moves {aster. 5. As the ball comes
‘nearer 1o the center of the YOrtox, would itx rotary
100tion be increased st a corresponding rate 1o ita pro-
jectile motion? A.No.

. 8. says: I have two lenses, ono of
'ﬁ)llnluslowya of 5 tnches, and & d tor
Of 1 Ineties; the other is 1 ioch lodinmeter witha fo.
cal distance of 12 inches. Puting them together in
the form of s telescope, the objective belug the rall
WIaae 12 luches belrg the an object st & distance
of 80r 4 wiles 18 plainly scen. How can 1 combine
thein #0 a4 Lo see platnly st a good distance, belug oar:
sighted ? A. Plsce your lenscs 1% inchea spart,

Waat s the process of photography from the clean
10 the development of the picture? A, Hco Oa-
rey Lea's *Manual* or Dr. Vogel's “ Handbook (ot
Rotegeasdy." !
 (41) G. M, H, asks: 1. Can the achromatic
IAJuWI noum:::;mm :n used w8 an
objects sstronoics Cope, 10 AuY 8AYAD
age? 2'&'.?.. by o3, eriment tBat view tubes and

Scientific

Orirsit combinations may be used as
Klog out the stops, with & focussing glass or pockat
WAsnificr as an eyeplece, 2 What power of eyeplecs
WOould be most desitable e & lens, of IX tneh alawme:
Wrand O moh focus? A, The power should below
ABout B0, wnd the glasses wall cuntered, or cnlllmludr

(42) A, Tu Cosayn: 1. As the co y y
moon was passiog off, on Randay h.u'"|l.|.l":=:"::,'-"';;.
Who northwostorn edgo wan ficet mads laminous, helng
nEREly 0pposite the potnt of contart, How do you ex
PRl What phovomenon? A, Beenuns the moon paaned
throngh (the oarth’s shudow VOry Dear \ts wdge. 2. In
thero any differouge, by actusl weawurement, betwoen
the aquatoeial and polar dinmeters of the moon A,
A storeogmaph of the moon showa n bulge or projeetion
Lownrd the earth, The Invisible slde I supposed Lo b
hirty wilen lower than the vialble one, 9, Can the
DOLAF axin of the moon be other than porpendionlar to
the plane of 1taorbity A, The moon's axis Is inchiued
L0 EHeRolptio 1% 80 10,07 Tta orbit (s tnelined 5 %
VT2, 4, What 18 the Average dismeter of the satel
Hien of oursolar system > A. Thoy range from Titan,
MIxth satellito of Saturn,which ta over balf the diseter
Of the earth, and Jupiter's satellites, respectively 2300,
102, 3,509, aud 2082 miles, to the Minute apheres form
Ing the rings of Saturn, and tho Mmoteorites, wbich sre
the debrisof cometa, 5, How do you find \ho parslisx
ofthesun? A. Ry 1og the displ tof Ve.
HuA o8 Lhe sun’s disk, with the distance 1o Iatitude be-
LWaeh LW observors as e base line, 6. 1f | wero stand-
log on the equator, [ shonld seo the pole star it the ho-
Hzon; Dutif Lam in latitade 42, do 1 see mores than 13
below the pole 7 A.No. .Why foes tha pole slarap-
PEAr »0 much nearer 1o the zenilh than the hotlzon, to
Oone thus situatcd? A, The pole star is about & degree
and s half from the pole.

Why doesmore fralt fall during the night than during
thedaytime? A, If the factis as stated, it s becnuse
the deposit of dew makes frait heavier at night,

(43) J. DL L, agks: 1, What is the best work
on grinding and pollabiog lentex, one that contatus sl
or nearly sll tho modern practice of opticlans ? A,
We should bs g'ad to liear of such a work, modernized,
As sny person can maks ao achromatie by followicg
dirsotlons, with patience, tntelligonce, and * warrant
©d ' glass, tho lesner opticiand At Lmes concesl thelr
fmprovements. Our apectal Information on nebromn
tlexhas bean collected by an amatour, and will not be
found eleewhere. Among the leadiug opticluns, Steln
bellacd G &S Merzdetermine whother a Jons haa the
requisiie curvature by placing a lens of correct and op-
posite ouryatare aboveit, and Nlum'nuting through a
plece of tizaue paper. It the parallel ralubow oifteac-
tion bands, crossiog the lenses, are atralght, then the
surfaces sreallge : If the bands are curved, they ure
unlike, Clark uses & home muado woodsn apherometer,
and works to the two handredth yart of an inch, where-
asthe coutinental opticinns follow F holer,and on.
deavor to have thelr work correct to the thounsandth
of an inch (sce Prechitl's ' Dioptrik '), and to dispenve
with locs] correction, whih 15 necessary after all,
Steinhell cats a prisw (b two by hand with a stecl wire
nowstring armad with dismond dust, Instesd of alap,
The force forbis little hypooycloid poltabing machts ex
18 qupplied hy the left arm of the workman turning o
horizontal fiy wheel, Clark u<es a stoam oovgloe for
roughgrinding,snd a vertical iron wheel fed with snnd
and water (nstesd of the traditioonl lend grinder, In
subsequent operations, he puts the ron grivder on the
stump of a tree, snd walks round It, moving the lens to
and fro by its handle. He does pitch polishiog by band,
wl hrougeand o woodao disk the sar’ace cot into one
Inch sguarss aud diagonals, retouching witk the fore-
fAog=r dioped o rouge. {f zones of different focus bave
formed 1o pollahing. Fi'z and others uie the machive
for local correction, nesriy as figured by Draper For-
#igo opiiclans fasten a lens with uniform drops of pired
balf an lach spirt, while ours ase It solid. 2. Whatts
th2 best m:thod of beading a plate of glass fn s trae
spherical concsve? A, It tx better to grind out and
20lish the cavity. A plate of glasa will curve shighrly
without bucklivg when sufficiently softéned by heat,
and tske the sbape of anifron mold benesthit,

(44) N. Y. asks: 1. What quantity of wa-
ter converted [oto steam (s used (n computing the horse
power of botlers? A. There is no fixed standsrd, 2,
What s the horse power of & locomouve firebox boller,
with a grate $2xi inches, and a cylindrical part 4 feet in
disweter, with 45 three inch tubes 12 feet long, snd
dome 24x2 Inches? A. Therelsnorule that appliesto
this question. S. What would 0e & falr evaporation
per poutd of coal In such & boller? A, From5to§
pounds,

(45) D. D.asks: If a boiler and a tank are
plicec 50 yards apart, and connected oy alinch pipe,
would the pressure be the same (n both? A. Yes.

Does brass cxpand as lron does, when hested to the
same degree? A, No.

When the boller of the fireless locomotive {= filled do
they force sny ateam in withthe water? A. Yes.

(48) W. H. says: I am about to build a
carrent wheel to be used In the Niagara river,where the
carrent runs about Smiles per hour past my wharf,
depth of water delng from12to 15 feet. The wheel s
on the prineiple of a windmill or propeller wheel, and
1s 1o be wholly submerged. I wish to utflize the power
to the extent at least of 12 to 15 horie power. What
size of wheel and number of fans would you advise?
How manpy square feet should there be on each fan?
A. Your plag iy somowhat novel, snd you willbave
10 make experiments in order to determine the best
proportions.

(47) M. H. asks: What is the most ap-
proved method of putting locomotive cylinders o line
with the main slabs? A, It woald require too muach
space (o mske the method plain, and you will get &
much clearer {dea by personally luspecting the work®

What are the best works on mechanical drawiog, sod
oo the Mok and siide valve? A. Professor Warren's
works on drawing are very thorough ; and Auchincloss
« On Link sud Valve Mottons ™ s the standard author-
ny.

(48) W. B.says: 1. I am building asmall
boat cogine; 1t tevertioal, 8) Inches stroke x3) mches
pore, to run 20 revolutions per minute, and to use
steam for the whole of the stroke, of 125 1bs. presaure,
My boat Is » common row bosat, clioker butit, 1% feet
long by 4 feot d inches beam, Of what sizs should my
potler bo Lo sapply the roquisite smount of steam 7 A,
Make » boller 2 feot tn dismeter and 3 feel bigh. 2.
Of what slge should my sorew wheol be? A, From 0 to
21 1cohes fo diameter, 3. Tho bOAL draws about 6 inches,
will 1t be welgtited down enough to immerse the wheel
when the machioery and § poreons sre Intty Itsfull
dopih s 21 fnches, A. You esn readily dotermine
whethier your boat will gome dowWn enough by placiog
welghta lo 1L, 4,00 what size should the pump be? A,
Large enough to throw twice the quantity of water re-

telercopes, in

Anerican,

(49) J. A, B. says: 1, | am building o boat,
M feetlong by 8 fost henn, snd B feet deep. 1 am pat
Upkin & bofler S feet Joug by 21 laches dlameter, s0d an
WnRRE S lnches bore by 12 1oches stroke, Lo drives
sarew whoel, gosred with a8 faet, n 2 feot, oral foot
wheel, Uy which should I get the mast spead? A, A
fow exporiments will be your bast puids (o gesring the
propeller wheol, 4, How wany milles an hour will 1t
Wake ? A, The boat will pronably go from 8 1o 6 miles
an hour., 8, What sfza sbounld the propeller be? A.
Muako the whoel as large as convenient,

(60) H, H, says: I purpose bullding sn ol
thnk, ten feot squiire abd four foet deep, of two Inoh
plank, as o plain wooden tank wonld leak, Ithink of
Huolog L with ordinary galvanizod shaet tron, with sol
dered Jolnts. 1s there anything objectionable in this
plan? A, No. It will suswer very well,

(51) Q. I, L, asks: How can I make and
AIADRO 8 Koronene lamp for the pniposs of heating &
small boller? A, Your best plan will be to buy one,
There are n varioty of such lamps 10 the market, many
of which give satlsfactory results,

Whatls whito motal? A, Parta by welght, tin %,
lead 18, antimony 3, zinc 1, copper 4.

(52) N, O. V.asks: In what msnner can
WO ateain governors be tested Lo aecerialn which s
the best 7 A, Belt them trom the same shatft, and sco
which will Jift tne most weight under xatiations of
fpeed, und also which s the most sensitive, when run-

aing at s high velocity, to s slight change of apeed,

(53) D. C. H, says: | am running & hori.
roptsl steam engine 16 luches cylinder, with the
Yalve faco against the sido of the cylinder: the allde
Yalve conscquently rides on ts lowerside. Thevalve
ADROYE me very much by a constant clickiog voise, by
befng foreed away from the fsce and then back sgaln
Whytsthla? Should not the prevure o the steam chest
Keep it up toits place ? The valve has nearly 116 ineh
Jead, which gives about % inch Iead to the exbaust,
Could the feod water heater cause a back presaure auf-
ficlent to force the valye from ita face? How can 1
makelit work quietly 2 A, It is quite likely that the
oxbaust closes too foon, 50 as to cashion sboys the
SLOATD pressure.

(54) 0. C. H asks: Does melting and re-
meiting lead make the pure metal any lghter? A.
Some of 1t will be probably vaporized.

Whatls the philosopbical reason that a circular saw
outs botter ot » certain specd thua It does If run faster?
A. Wedo not Know tost this 18 a fact,

(55) H.B. asks: What shonld be the exact
dimensions of the difierent parts of & smsl) stesm en-
gine, the cylinders of which mensure 24x1% Inches?
What s'zed butler, with what pumber of tabes,shonlo
be employed to furnish ateam to two cylinders of the
above ofmrepoetons? A. You will find the most of
thess dimensions [o back numbers,

Is there any solder for soldering brass, of the same
color? A. Yes. Take copperal parts by welght, ziue
20 parts, tin 1 part,

What work on the steam engine would yon advise an
amateur to read? A, Bourne's *“Catechlsm of the
Steam Enzine " 14 one of the best.

Wonid & comblostion of pnlleys sod bands serve fo
trduce the gpeed of 8 footlathe as well aa & back-
gearedhead? A, It would answer, bat notas well as
gearlog.

Won!d the adove dereribed epgine be large enongh
toruo alathe swing'ng cight ioches 7 A, Yea.

(56) J. C. P. asks: If aperfectly tight ves.
sel, of dgallopacapacity, contatts 1 gallon of water,
apdis of sufficient strepgth 1o reyist any amount of
pressare by hest applied to the same, would any por-
tion of 1he water evapora’e ? A, It would all be con
verted {uto steam, If suflictent heat wete spplied.

(357) F. O asks: How can I make fruit
trees besr well? Ls ®AS00 toe plum atd pear irees
were full of blossom:; dut tvey bore itttle frutt, The
anple trees wers loaded, bat the apples fell to the
grouud «ith worms o them. A. You must remove sil
the worm#, and coal the trunkes and roots with s pre
paration which you can obtaln from a seedsmac.

(58) H. M. asks: How many inches high
ioside must [ make 4 box 1o contaln one barrel, if 1he
foside messure of the box is (Oxi6inches? A, Divide
tha number 125661 by the cross section of tae iaslide
of the box in Inches. The quotient will be the hight
of the box In loches.

(59) G. S. S.ssks: When a pair of scissors
eut paper or any material, which blade Coes the cut-
tiog, the ppper or 1ower, supposing that boik Disdes
are closing together? A. Boih blades exerta shear-
1og force,1n such a case, If one biade be Kept still the
other willdo thesheariog.

(60) W. J. S. says, as to the difference be-
tweel 8 perspective View and a photograph: A pholo-
graph taken with s nen-distortiog (architectural) lens
1s abs slutely tdentical with a correct perspestive diaw-
ing taken from the polut at which the lens is placed.
Apy one may prove thils by placiog the eye st the poiut
where the lens was, and tracing the view on & plece of
glass lnterposed botween the eye and the view. Ifthe
Aistance between the eye and the plate §s (he same as
tha focal length of the lens, the two will absolutely
colnclde. A. We have never seen a non-distorting
lens, and doubt if 1t can be made,

(61) G. F. T, asks: How can I tin the in-
alde of acopperbvoller? A, Clean It thoroughly, ang
then put it into melted tin to which sal smmoriac has
beenadded. Move the bollerabout, so that the meltea
metal willcover every part.

(62) J.H. P. asks: 1. Do oxygen, nitrogen,
apa carbonio sotd, when' heated, cxpand similarly, so-
cording to thelr volumes ? A, Thogreatest expansion
i» betwean 53 and 212* Fab.; 1 voluwe of hydrogeu, at
82% becomes 135418 at 213*, and one volume of carbon
dloxide at 2% becomes 1308 at 212%, Such #light ditfer-
ences are observed in nearly all gases; but practically
speskiog, all gasss cxpand 1-278 part of thelr volume
for every 1'§* Fah. of incresso of tempersture, 2. 1s
molsture containod betweon the particles of guses”
A, No.

What sccounts for the colors of the Afrfean and Cau-
casian races reapectively 7 A. Tho deep color of the
Afrigan 1s due to a plgment in the cells of the epider-
mis Thelpigmont and epidermis of & Begro wete ana-
Jyzed by Scherer, with the following results;

Pigment, ~ Epldermia,
ﬁ-i’bon........... Sgn w‘lll
rogen.,. 4
Nitrogen. 198 172
OX3Rel ..y e5 a6
ne 10w

This would prove the color 1o bo due 10 an exocss of
carbon.
Is there a subatitute for tobacco that can bomanu.

factured Into cigars 7 A. We kuow of none.

e —

How (4 bronzing oo steeldone? A, The sensl meth.
od 1 tof coating the metal with good #ize varnish
and then dusting over 14 the metaliic bronze powder,
When dry, It s agaln yarnlstied over, Asto the [masto.
don's tooth, write to the Aoademy of Natursl Ecienocs
Putlsdelphia, Pa.

(63) W, W, 1L, apks: 1. Whst degree of
heat 1o required to kil Wlehinme 10 enoking ? A, 212°.
2, Wil boliing kil tham sooner then fryleg? A, Yo

(4) O, A, ¥, ankn: 1, Can you give mes
recipe fOr s good halr oll? A, Castor ofl, ol pints, sl
ooliol 1 plute, oll of ¢ltronelln ¥ or., Iavender % ox.
Bhako well Datore ench application, 3, What solution
will do to wash the head with, sad not fujucs the
halr? A.Beesnswerto J, L.on this page.

(65) J. L, nakn: What in the best thing for
washing the head with, which wiil make s isther ard
not fajure the bair ? A, Take aqus sthmonis § oxs.
salte of tartar i ox., alcohol % o, and soft water 2y
piute ; perfume with bergamiot, Ia sppiyieg, rub tbe
head until the Inther goes down, then wasb out,

(60) W. S B, naks: What preparstion can
T 9an on ty Batt o Keep 1t #oft and make 15 retatn 1ta
olor, aud st the satoo time Keep the scalp clesn? A, If
your batr s losing its color. batr otl wijl not make 1t
Tetaln Ite bue, Bee nnawerto J. L. op thiepoge,

How can I cleau thin buckekin gloves? A. Try ben.
rine,

(67) W. V. G asks: How can I destroy
Eraybacks (o clothes thal eantiol be washied? A Sprinkie
your clothes with ehloroform, sod pack them In & goest
exciudiegtha alr. Two days under the Infinence of

chloroform should exterminate them.,
(68) 8. B, nsks: 1. Will sumae me best in
8, though it
i How far npurt

ries oy poor grousd? A Putiss dry
wilgrow well In any comman soll,

shauldit be planted? A, Four feet would be plenty;
L Ithe a small Kind, threo feot would be sufeient, 0,
After planting, stiould the ground be cultivated? A,
That s cmatter of experitmant, [t grown sy well oo
Poor as ot riohxoll, and weo should iay very itte ga'tt.
viation Isnocensnry, i, How s the curipg done 7 Should
Laprosdit ou the ground lke hay? A. With the best
varfotien, the plant (s usually ottt s hile 1o & rofe st
and carefully dried 111l the leaves can be pour ded
when (L lathrarhed with Oatle thie sty ms ano cosrse

tcics raked out, and the leaves packed 1o barrels
roid,

(69) J. B. says: Every few months I suifer
YEYEre)y f10Mm A0 attack of the eramp 1o the sfomach.
[have frequently tied as a romedy brandy, whisky,
morphipe, ete,, but bave recured reifet only o the ap-
plication of astrong mustard plaster. Wil you ex-
plain the pature atd caure of \hewe long crsmpiog
soelis,spdhow the mustard plast reff ctancar-? A.
The cramp of which you apeak may arisz rom s varicty
of csuses, chtefly, however, from thesccumuiation of
gaseain the canal. The dfs’aunton paralyzes the prop-
«r muscles 1o such st ¢ Xtent as to prevent its expul-
ston. The plaster s0mA Lo 4ol UP A GArvoas reflex ex-
citabllity, probably throtugh the medium of the sympa-
thetic system, aud 8 proper tope s restored, Tuis 1a
bowever, entirely Inferential,

70) O.asks: How does gelatin clarify co’
fee? The action of gelatin Is clarifylog cotiee fs cne to
i's combinstion with the tansle acid whHich s & lurge
constituent of the berry. Is boiitrg the geletin 'n
colfee, 1t forma & precipliate of rannste of gelat'n,
which acts prec'sely Iike aldumen In collectis g all sed-
'mentary matier; but & much longer tae s required
for the precipitate to tettle. Tne bolky precipita ¢ of
'hie o separales ol oxce when the solution reachis
the botllag polnt.

(71) C. 8. H. says: Passing a house recent-
IV, 1he OWRer Iy MsThea that De Rad &+ hOo ¥, ard inmited
me (o L3 senit, Enteniog.lfouré myrell o » Rall or
cutry about six reet square, witk s ¢OOT OB eacs sid= .
Oppcaits tue frout door was s Blank white wali. Plee-
log me 1o the left hand front cormr of The hali, be
Qirrcted me 1o look 3t the Diank wall 4bove spoken of.
Isaw pothing but darkness at firel s but 1o sbou = min-
Ule and & half & tains tinge of a ocher color sdowed
through 1he darkpess. TLia Incrdand iu clearncss and
distinctuess until, (r aboat four minutes, & perfecs pic-
ture Of the house On the Opdasite side Of Ihe streel
atood outllned upon the wall; the color, the windows
the folds of the curtalne, the fences, and the fol'sge of
the troes, were distioet and beaatiful o & pleture sbont
two feet rquare. A littleexsminatios aowed that the
plciure was trapimiited through the Keyhole of (ke
front door; but by what procass it msgeified and so
vividly produced Is & mystery 1O e, A8 1O all Others
who bave seenit. It !sonlythree daysaince 1t was st
discovered by sccident. Can you explain 11? A, When
Inminous rays, which pass 1at0 & darkened chamber
through & stuall aperture, are received upon & smooth
white surface, they form Images of extercal objecta,
Thete Lmsges are Ioverted; theolr abape tsalways 1bat
of the external objects,and s lndependous of the shape
of the aperture. In the camers oscura, the brightness
and precision of the Images are lucreased Dy means of
lenses. The principle is (he same Lo bOth cases,

(72) E. W. F. asks: How are the sheets
used i manlfold writleg prepared? A. Take woft
printing pspor,and smear with apy cloan greéase mixed
with plumbago ¢r lampblack. Leave for 12 hours ia &
dry place. This s for Dlack paper, Other fSaely
ground pigmoents may be used 10 produce the desired
color.

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

W. D, S—The fragments are part of a {ulgucite or
ligbtniog tabe. For full tnformstion, sce pp. 3,274, vol
1. —0, P'.—=Your specituen contains caibon, dut buras
with sueh difteulty that It 1 doubtiul (as far as we
could judge frowm such small specimess) whether It
could be used 107 coal.

L. K, of Konigsberg, Austris, asks: How
can | make carbolie soap =T, M., of Roorkee Britmh
Todia, atks: WhAL Is the groatest lengih of railway that
lias ever beon dullt ln oue day of 12 bours, In the United
States =S, asha i How 18 the orinnry rtm or fapge
cartridge charged ? (a1t possible 1o recharge the cop-
perabells without expeunyespparatus >~ G F 8 saks
How can I recolor coral when the orfgisal culor bas
been drawn by heat F=E. A, D arks: Whace s the com
position wred o the back of postage stamps ?—F, J H,
waks: Canany one tell me of & means of calealatiog
the distance between two polnts on the turince of
globe, augle apd lergth of the two radil (which, of
coulse, are In 1he Name plase) betog given *—A Foaeks:
How can 1 clesy polut lage, Whith bas growa yelow

with age 7
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; COMMUNICATIONS RECEIVED,
The Bditor of the BOIRNTIFIO AMERICAN
B much pleasure, the re-
celpt of nal papers and mtrfbntlonn
apon the following subjects
On Aerin] Navigation, By G. W. M,
Op Grinding Plane Irons, By A, C.
On Some New Dyes. By A, D,
On Gongs. By C. L,
On Festhering Arrowhoends, By R, K, Y,
On the Divining Rod. By W, ¢,
On Swinging Saloons, By W, 8, T,
On the Phylloxera, By M. L. R,
Also enquiries and answers from the follow-

£.F. D.—H,E.CimA. A. ¥.=ls ¥, W=N. A, H—
J.0.—J. W.D, =W, D. D.=A, G.~C, LK
HINTS TO CORRESPONDENTS,

Correspondents whose Inquiries fall to ap-
pear should repeat them. If not then pub:
lished, they may conclude that, for good rea.
sons, the Fditor declines them. The address
of the writer should always be glven,

Enquiries relating to patents, or to the ps
tentability of inventions, assignments, ete,
will not be published here, All such ques:
tions, when initials only are given, are thrown
into the waste basket, as it would fill half of
our paper to print them all; but weo gonerally
take plessure in snswering briefly by mall,
if the writer's address is given.

Hundreds of enquiries analogous to the
following are sent: “ Who makes a pulver
iger, suitable for powdering dry manure?
Whose is the best process for drying lumber
by exhaust steamf’ All such personal
enquiries are printed, as will be observed,
in the column of “Business and Personal,"”
which is specially set spart for that pur
pose, subject to the charge muntioned at the
hesd of that column. Almost any desired
information canin this way be expeditiously
obtained.

[OFFICIAL.]
Index of Inventions

FOR WHICH

Tetters Patent of the United States
WERE GBANTED IN THE WEEEK ENDING

November 3, 1874,

AND EACH BEARING THAT DATR.
[Those msrked (r) are refssued patents. )

Alsrm, electro-thermo fire, E. J. Fros
Alkall, restoriog caostic, D, Haons,,
Amal, ting hine, 8. F. Cl

Amalgamator, B, Tyson..ccceviassncenne
Artist's color stand, S, James
Dagholder, W, H. Smith ...ocoivininne
Dag-retatning device, . L, Holbrook.,

Bag, travellog, B, W, Chapman........ weners 160408
Bale tles, W. S, Davis...... cranne s 156,540,100 547
Bale tle, I, Montfort, :

Boohive, J. Yoder..cooveuerenen
Bell, ceank door, W, E. Slmonds ...c.ooiiininnins
Hilliard tables, time marker for, R, Elmaley..
Bird cage mat, J. H. Singer (£).oeesinsrannes
Book cover, J. D. Meta.....ouuue

Bootheels, compressing, E. Fisher.....
Boot wire, straightentag, W, Grant,...
Boots, Imting, Ballou & Copeland., .
Bottleflling machlae, C. H. Wight,
Box, check, §, Van Gllder........ .
Bridie bow band, F. Melnberg.... sesnse
Brosh handles, driving, J. Ames, Jr..ooouiiinnien
Brosh-makivg machine, Carriugton ef ol . o
Brush, paint, A. Worcester.,,..
Buckle, J. LIBOR....ovicnnrrnrines . .
Bullding materisl, elevating, Conrad et al.,....., 106,511
Bungs, costing and pressing, ', J. Frantze,..... 150504
Burial coses, coverlug, W, 5. Wood........ .. ... 168,521
Burisl esse haudle, W. 8. Wood.,... 106,522
Burlsl casket, handles to, W. 5. Wood., 154,620
Butter Arkin, W. E.and C. L, Derry,.
Button hole cutter, B, Wolrr ...,
Cane, R.G. Bogliabi......oovninnns
Canse, top hoop for milk, H.H, Roe,,
Car coupling, G. W. Putuam...

Car coupling, H. 8, Bmith,, 185,440
Car coupling, E. Stone, .. 156,508
Car coupling, Way & Hoflman wee 150504

Car coupliag pins, making, ¥, Leonard, ,
Car coupllag gulde, W. M, Reeder, ..,
Cardoor, D. COBBOT...uovuiriivernrrennes
Car door Jock, Trelght, i, 1. Lasngiands
Car truck, raliway, L Dripps......
Car wheel, F. M. Hay, Sr, (r)..

6,110
Carbureter, L. Marks......... » 158 408
Carpet streteher, J. NIVer. oo, 196,491
Carpets, tabric for, W. Wallsce,,,.... . 156,010
Carrisge, ehfid's, 1. M. Bichardson (r)., (R H]
Clistr bottoms, makiog, J. B, Westwick,, ore 1080010
Chslr bottoms, shuping, J. Shoh ree A0O2004
Cuntr, reclintog, B, Colibs, ...o0vvinees « 150,598
Chislr, desk, and book rest, K, J, Smith e 150,500
Cusndeller, drop Hght, J. V, Matuivat,,,,,. « 100,404
Checa, manufaciure of, Androws «f al (r) LAY
Cheeso vat steam heater, J, 6, Woolsey..... AMsIe
Churn, C, 8. Hatten ., ..., + 150,567
Charn, J, W.SUa0ge, .\ ..\, 194,444
Clay.pulverizisg, W, L. Oregg..... ' Wl"m
Cloth-cutting machine, K, M. Ksstinan : Ilo.'hsl
Cloth. measuripg machine, J. MoNelll,, eeee 156,550
Clothes lse pole, A. ¥. Tarr,,,,, T T
Clothes pounder, A. M. George . 154,560
Clothes wringer, Beckor & S, ., 194500
Clothes wringer, G. W, Brows, .., AT
Clotbes wrisger, T. E. McDonalg, R
Coffee rosster, T. 0, Dolll,... m'.mo
Coffer dam, ¥. Cox...... RO [ ¥ 11

Cutter, meat, M. A, Wilto
Cutter, twine, C.F. Ellle, .,
Dontal piates, stiaching teath to, 1, 1, Plold, ., 156,458
Dentiat's e, W. P Johnston oo
Ditehing and tiedaying mAaohine M. Oritohet,, 151451
Diving apparatas, S8, Sehmite o 100 509
Door eheok, O, W. Rrledenbaeh ...
Draft regulator, ¥, J, Kenny, .
Dritl, ratobot, B SmIth o
Drititng wsohine, metal, Witt &
Ryeotor, durt, L, SEerne i
Rlovator, buckot, HMawking & Orton,,,
Kogino, fro, Farie & MUIEE
Koglne, rotary, D, L. L Visnders
Kyaporator, rotary, A, Queru, ...
Extraotn, apparatus for making, J. Robe
Kyeglass and spootacion, J. O, Wakefeld, ..o, 166,468
Fats, bloaohing and elarifylng, J. ¥, Baboock. .. 166400
Fanoe, tron, M. D, Btmson. ...,

Fith wheel, I, La Delle, 1
Pilter, R, L, Gentry....ooonee o 106,400
Yiltering under pressare, T. K, Bincialre (r LA

Firearm, magasine, G, D, Luoe ..o
Yire aems, ramrod for, I, ¥, Poter. ..

Fire arma, swivel loop for, K, Whitney
Fiue cloanor, A, Oroaby...oooviviiinns
Farmaee, heating, W. Twitchell,
Yuornaee, hot alr, 1, ¥, Hayden, ...
Farosce, gas, K, B, and B, 1 Gough,
Gax, manufmeture of ¥, King......
Gas carbureter, Venners & Judy
Garellor, drop Hght, C, Deays,,
Uate, farm, MoKeo & Randall |
Glans vousel or bucket, J, Adame
Qlasawnry, stemmeoed, Hobbs et al ...
Governor and throttio yalye, W, 8, Decas
Grave guard, A, Bank, .coooiiiiiiiiiimmnin
ame, C. Sauer,.....
saddle pad, J. W, Domatt,
Harvestor, M, K, Lowls, . oooiiiiiins
Harvester dropper, J. M. Chritton,

Ly

ioge, spring, J. Colllus, ..
Hingo, spring, 8. Joyce (r)..
Horse-clipping machine, W, CIArK. . oooovenens « 156,400
Horseshoe calk blanks, J. A.and G. H. McGeer,, 15645
Horseahoo calk, detachable, B, O, Bradfield...... 185476
Mydrant, G. H.Balley..oooiiiinriisninisisnnis
Hydrant aud street washer, R, E, Lehman,.
Indieator, station, P W.Taylor, .ooooiieee
Ironing machine, G. ¥, Perrenet
Kattlo, D, JONed..oiveeinnrirnnsssasnranas
Ladder and wash beneh, F, 8, Bldwell.
Lamp, street, M, A, Chapin,
Lathe, P, J. Frantze,....
Leather-rounding machine, L, D, Wil
Loatheraplitting machine, G, MOKAY . owerienre 106,458
Leather-cutting bloek holder, Newton & Titas,. 166,493
Life proserver, J, B, Stoner, ssasssanssnassne 150,443
Litholyelte, H. W. Bradford ..., 156477
Look, combipation, A, MeBride, ... seee 156,384
Lock for freight car doors, R, H, Langiands.,
Look for sliding doors, mortise, I, Mallory..
Locomotive bollers, S, A, Hodgman........
Locomotlve smokestack, T. Lauston,.
Loom, ptled fabric, §. Sanford.....
Loom let-0ft and take-up, E. Motoalf,
Loom picker, J. G, Garland......oeuse
Loom-shedding mechanism, T. Bell,,
Loom weft fork, N. 1. Allen...coauss
Lubricating compound, C. F. Benediot
Matnspring, 3. C. EAWards..cccoiasnnnnnas
Metal-twisting bine, L. J. Mast

MU, clder, J. SImMS. . .oiianines
M1, grinding, A. F. Stout
Mill, rolliog, D. Ball.....
Mill feeding device, T. G.
Musical key trimmings, M, Pratt,

warns

cevess 156,007
voee 106496

. 108,573

Nally, asnorting, J. Coyne (F..ocoevirsnnes 6,115
Nipple, seamless rubber, C. I3, Dickinson 106,519
Olls, st for refining, J. Schubert...... 156,800

Ore pulp, treating, A, Patchen,
Organ coupler, reed, G. B, Kelly,
Oxshoodle, B, 5, Parker (f)..ooeives
Paddle wheel, feathering, G, H. Swan, .
Pan, baking, E, E. O. Warner.........
Pan, cake, A, F. Tripp........
Pan ilfter, Goodrich & Tarner........
Panels, otc,, cornering, Beck & Weaver,
Paper box, T, J. POWers....coovvue cine
Peuctl cane, screw, A. T, Croms......
Pencil bolder for slate framaen, C. C, Moore. .
Pencll sharpener, W, A. Young, v

Pipo coupitng, M, C. Ryan....... 156,507
Pipes, cutting off, C. T, Litehfield...c.cuuve « 156,581
Plantng maching, Climer & Mannix (f........ 6,109

Planter and cultivator, convertible, 'I'. W, Page., 156 500
Plantor and cultivator, corn, T, Barton
Pianter,corn, 8, B, Davis,...
Plow, C, T, EIMeton,,.....ue
Plow, J. Urlo.ccovierinnnnsrissns
Plow whoel, W. 8, Lawrancs
Plug, vent,J. M, Spahn.......
Pruning implement, 8, J, Vance,
Pulley, adjustable dead, Nowell &
Pulleys, bearing for band, W. D, Andrews.
Pump, Lo H. Wheelor .. .covimiieiiiiiiinnns
Purifier, middiogs, W, N, Ewalstyn.....
Parifer, middiiogs, Wright & Bateman,,
Hatlway way meter, 5, I, Littlenald,,,

156,512

Ratlway rall Joint, Burch & Smith,.......... 154,553
Hange snd heater, cooking, K. 8, Seripture.. 156,601
Roof, composition, E, Charchill.,...... 156 507

Saw gummer and sharpener, If, Baughm
Saw Jig, C. A, Feoner,........
Sawing machine, W, Spring
Heallolding, P. Rodetker,
Bewling maechine, W, A, Mack (r),
Sewing machine binder, C. 11, You
Bowlng machine sack, H, I', Garlandg,,
Bowling machine neodle, W, 8, Spalding,
Howing machine threader,J, M, Btamp,,
Howlng maokine table, W, Whitworth

. 1e

Bhoot matal, otling, ¥F. W, Ferry. ..o, o 106450
Bhoeot metal covers, making, J. K. Wells ., 100,518
Bulngles, paoking, K. T, Howell ..., 164,500

Buoe fastener, G, L, Robluson, ...
Hoovael, fre, J. BAgar. oo
Bhow oste, B, Metager..... .. .
Bhutter fastening,J, 8, Keator,
Ehutter worker,J. Arnold,

Blave, O, A, Wells,..oiniine . 16516
Boldering wschine, can, A. V. All 156,402
Bownr and gultivator, teed, K. Kiumert,, 156,416
Bpark arrester, J. B, Wardwell ..,.0000ie 154 400

Bpark arrester and consumer, G, 1, Griges
Hpark arrestors, screon for, 1, K. Wootten
Bplaning trame, J, K. Atwood, . ......
Bplaniug trame, silk J, K. Atwoo

Spianing riogs, making P A | L)
$pool, Darrow & Walt... 150 410
Squares, stamping earpenter’s, fl. K. Jones (1)... o

Sevavesteveie TN
vos 150,500

. 156,000
Y]
.. 18450
150,508
150 488

Stave machine, L. B, Falda
Steel, manunfaoture of, M, Rosk .,
$t11) for refining ofl, J. Schubert ..., .,
Stocking supporter clasd, J. . Lindmy,
Stone, hardening artineial, ¥, Prousser. .
Stove, lamp,J. W. Schrelber........
Stralner, 8. Malod . .oiiniiinnns

Htreet washer box, J, A, Latham, 100477
Thil coupliog, A, B, Crowell .....ouiiiis 100,644
Timn dotector, watchimen's, J, K, Buerk, . 106502
Tobnoeo stams, arushing, O, I, Unverzagt, o 156,008

Trup, Ay, Wods RRYROE ocviavianiiniiivanee sansers 106,574

Umbrells tip ratainor, G, W, Tuoker, cerrnenes 100,810
Vault covor, W. Dalo i 80411, 160,412
Yohiclo, M, V. Nichols (r).. 6,010, 6,120
Youicle whool, L, Warner.... o 106,450

Yaohicle wheel, . V. Woolsoy...oooves . 156 490
Vinegar, makiog, D. Whnpfhaimer,, 186,615
Violin ehio rest, H, W, White....... o 18R 68
Wagon brake, O, M. Lefflugwoll., o 10034
Washitng machine, B. Little... . 156 402

Wateh key, F. E, Allen, ... veeenss 108400

Wateh,stop, O, E, Jagot,.... oo AB6STL
Water closot valve, J. E, Boy) oo 156 407
Whifhetree center, H, K, Porter, .. 1064M

Windlass, W, H, Harfield ...... . 186 A0
Wringer roll, T. J. DIOKOIROD . covvviiiiarinninanss s 16018

APPLICATIONS FOR EXTENSION,

Applications hays bpen duly fled and are now pending
for the extonsion of the following Lotters Patent, Honr-
fngs upon the rospective applicatt aro appolnted for
the dsye hereinafter montionod:

81,504, —~Looms,—W. Meerkland, January 20,
3L,807, ~REVERBERATORY FURNAOR.~J, Roeses, Jan, 20,
81,040, —~POLISIING Inox.—B, Lauth, February 10,

EXTENSIONS GRANTED.
20,501.—Door Laton.—T. Slalght.

DEBIGNS PATENTED,

T84, —S1ovE.—W. P. Abendroth, Port Chiester, N. Y.
15815, —P1oTURE HOLDERS. —J. Barnes «f al, Gliman, 111,
1516 to 7819, ~Carrers, —~K. R. Campbell, Lowell, Mass,
780.-S1ovE~G. Comstock, Keokuk, Iowa,
82 to 1825, —ExnrotnERy. —~E.Crisand, New Haven Ct,
TH21 Lo T8% . —Mupars. ~T.W. Derousse Philadelphis, Pa.
8% 10 T8, —Mxpars —T, R, Hartell of al, Phlls., Pa,
1830, —0RGAN Casx.—S. Hayward, Boston, Mass.,
881, —JackeTs . — M. Landenberger, Philadelphia, Pa.
1,852 —BorTLE.—C. Mackay, Rochester, N, Y.
758310 7,5%5. —ORGAS Cases. —W.W.Nclier, Wilkesbarre.
759 .—BorrLes.—C. C. Woodworth, Rochester, N. Y,
7857 —Courass Caxps,—D. Baker, Boston, Mass,
7538, —BrAcEETS.—W. H. Britton, Milford, Mass., et al.
7550 to TSI —Campxrs —J. M. Christie, Kiddermin-

ster, Eogland.
TAI& TS —~0rcAN Casxs —S_Hayward, Boston, Mass.
T84 to T3 —Om Crore. —C, T . Meyer ef ol Bergen N.J*
TA0.~CuiLn's Canniacx.—J. Sues, Louisville, Ky.

TRADE MARES REGISTERED.

2M6 —LusmioaTIxG Omns—Am. L. O. Co., Cleveland 0.

2047 & 2085 —-Nunsixe Borries~M. S, Burr & Co.,
Boston, Mass.

2010 & 200, —Prows~E. E, Lummus & Co., B Ms.

[DeceMBER 5, 1874,

K8, anllod “Abatordam’s Process for the Manufsctury
of [umineting Ges,” Nov.7, 1990, ‘

0%~ Bird, Nsugatuok, New Haven county, oun,
U. &, lmprovements on #6if-binding palley dlosks
ohlled “Bird's Kecentyie Polley Doek.” Nev, 1,10,

405 ~J. Judnon wid W, A, Cogawell, Rochester, Mon
roc counly, N. Y, U. 5, Improvement on slestn
A:fl;:":.onllu "'The Judeon Steam Governor,” Nov.
" .

48, B, Orr, Gingow, Beotisnd, Provem:
Orlﬂl:’lhl A white pigment, ana ln’Tho pnt::l-o:.-
ployod tharafor, enlled Oy’ "
Ty s e White Baamel Paint.

4,089 M. Ohwwo, Jr., wnd O, 4, Mulr
3:;::;'.’.’8:‘ lmprov.omcnll on &:‘:;;imf:;:irg::
oot ARG & Mufr's Whingle Maehing, ' Nov, Wi,

4040, <M, Callun, Tnnerkip, Oxford
proyements In Jime mu'.. uludo:.‘::n’. i l::
Champlon Lime Kiln."* Nov, 14, 191,

l.l:l’l.;l)l.:. Long, Parkerstiurgh, Wood county, Va,,

8. provements b/ s Sarety
Hinge.," Nov. M, ll'.‘o.“ e o

40128, Wilmarth, Malden, Middiesex caunty,

U. 8. Improvemeonts on water engloes o‘r’mnm
called “Wilmarth's Water Kogine or Motor,” Noy.
1, 1874, ;

4015 —A. Rodgers, Muskegon, Musk
U. 8. Improvements on » mhlummfl‘::
called “Rodgoers' Log Movar." Nav, 14, 1874,

SOH—T. W. Upron, Tallmadge S ummiy county,0,,U 8,
U. 8. Improvements on an apparatus for -omatu'
nnd loading conl, called “Jamon W, Upnon's Appars-
tun for Boreoning and Londing Coal," Nov. 14, 1554,

4,015, —W. Golding, New Orlenny, Orlonns county, La.,
U. B. Improvement on stesm Runorators, called
“'Golding Steam Generntor,” Nov, 14, 1604,

4010, ~T, L., 1,,C, B, and J, M, Hubbard, Port Huron,
Bt, Clatrcounty, Migh, U/, 8, Improvements on ship's
;;;I‘mhu, called "Mubbnrd’s Ship Wineh,” Nov. 1

4017 —~M. A, Cushisy, Aurors, Kane county, IN,, UG. §
Improvements on hot alr furnsces, called “Cash-
tog’s Tubuisr Warm Alr Furosce.” Nov. 14, 4.

4.045.—D. P. Dieterich, Philadelphia, Philadelphis cons-
ty, Pa.,, U. S [mprovements on gum ikoes or
I-;‘ou. called “Dieterich's Gum Shoe.” Nov. M,

4065 ~F. Barber, Detrolt eity, Mich U8 Improve-
ments on revolving chalrs, called “Harber's Rock-
Ing snd Tiitlog Revolving Chatr,” Nov, M, 1951,

4/50.—W. Beck, Batavia, Geneses county, N, Y., U. .
lmprovements on metallic hoop loeks, called “Beck’s
Metallic Hoop Lock.” Novy. 34, 1830

4,051.—W. Beck, Batavis, Geneses county, N. ¥, U. 8,
lmprovements on tyre tighteners, called “leek's Tyre
Tightener.” Nov. 4,185,

4,052, —J. E. Dustin, A. L. Brown, and W. G. Brown,
Whitefield, N. H.,U.S., and A, Ordway, Lawrence
city, Mass., U. 8. Improvements on Spark arresters,
called “Dustin’s Spark Arrester.” Nov. M, I8,

4,055, —H. B. Casgraln, Ottawa city, Oat. Extension of
;\:i.m called “The Untversal Office Flle." Nov.lt

.

Advertisements,

Back Page « « « « « « « $1.00 = line.
I“M.-oo.oo"“..“

2051 —~FRuIr JeLLies. —Sherwood «f al, New York city.
2082 —Wasnixe ExTracr.~A. Diriug, New Yorkcity,
2083 ~Grocxrixs. —A. Godillot, New York city.

2054 —Pires 5. D. Howe, New York clty.

2005 & 2,056 —Tona00o,—Marburg Bro's, Baltimore, Md.
2057, ~Onoaxs. —R. Nicholls, Philadelphia, Pa,

2058, —~Nrour Smnrs, —Perego’s Sous, New York eity.
2,009, ~TOoWRLIXG .~Stark Mills, Manchester, N, H.

SOHEDULE OF PATENT FEEN,

On 080D CAVERL..uvvivirivrrernsennsrsrsnsssssesesessB10

On oach Trade Mark.....ovie ssssassasnssssnsessso DB

On flling each spplication for & Patent (17 yoars), 813
Paten!

On Application for Belssuo. . .ccuvvienis
On spplication for Extension of Paten
Ongranting the Extenson....covuees
On gling & Disclaimer., .
Onan application for Deslgn (3% yoars
Onapplication for Dealgn (7 years)....
On application for Dealgn (14 YOAM®). . oivivrinseses B30

CANADIAN PATENTS,
List o PATERTS GRANTED IN CANADA,

NoveMBer 7 to 14, 1874,

4,02, —L. A, Dossaulles and W, Murphy, Montreal,

Engrariag: may Aead advertuements af tA¢ same rase ser
hine, by mecrurement, a4 (he letier press, Adeertisements
muat de received at publication ofice as early a: Friday
morning (o appear (n nezt trve.

Superior 42 MADE RE
Tgne Castings soedy Toe
LIVIRGSTON & CO,, lron Founders, Pittaburgh, Pa.

EXPLATNS B ot sl

gu. Sampl went free by J. MICKLING & CO.
Btonw-’y.'xc::‘m. -

3 Pollsher, Can Openee
A WEEE to Male and 1 thefr
7T s o VG P iy S Biitin
ON CLUTCHES
AE(‘)N’S PATT En:'m -8 i
Sew York: %A!Lﬂ'- # ﬂ%‘ CO. A

Can, Amdllorations aux millots servant an R
des Incots pour fermer les chaussures, dits * Oplllots
pour Lacer les Chaussuron,” (Improvements on Eye.
lots for Boots,) Nov, 7,184

1,00, —W. Shaver, Kemptyille, Ont.  lmprovement on
attachments for sowing machines, called “Shaver's
Attachment for Bewing Machines for Laces, Dralds,
ote. with Hem." Nov, 7,181,

428, —A, D, MoKonzlo and O, ., Hughes, Toronto,Can.
Improvements In dutaplog wagons, called “McKen-
rie's lmproved Dump Wagon.'' Nov, 57, 1830,

4,89, —G. D. Thornhill, Xenla, Greene county, 0., U, 8.
ssaignee of W, Coulter, Albany city, U, 8, lmprove-
ments on car couplings, ealled *Coulter’s Car Coup-
ling," Nov.7,1504,

4090, ~J, Bardsloy, Akron, Summit county, O, U, 8,
Improvement 1o apark srrostors, called *'Darsley's
Bpark Arrester,'' Nov g, 6.

4,081, —J. Gregory, Wingham, lluron county, Ont, Use-
ful middiiogs purifor, esllod “Gregory's Lmproved
Midditngs Purlfior.' Nov. T, 1854,

$002,—J. 8, Robloson, Canandalgun, Ontarlo county,
N. Y, U.8, Improyoment on the method or procoss
for uardening and toughoning tho surfaces of onst
tron, called *Hobinson's lmproved PProcess for Chills
Ing, Carbonialng, and Toughoning the Surfaces of
Cast Lron Moldboards for lows and other Cantiogs."
Nov. 7, 1534,

4,003 ~F. sSnowball and J, O, Nlohol, Montreal, Canads,
Componition for artificial marble or stone. Nov. 5,
184

4054, —J. B. Armatrosg, Guelph, Welllugton county,
Ont. Improvements in fUronces for heating steel in
temporiog, called “Armstrong’s Improved Temper-
Ing Furnage,” Nov. 5, 154

4,005, ~J. Absterdam, Now York oity, U, 8, lmprove-

sevees 104,535

ments on process for the mauufacture of Hlluminatin®

IBON BRIDG!

Rerves & Co,,
PHENIXVILLE BRIDGE W Office, €10 Wal-
nuot Street,

...?.': o("&o.uh refined lron. & work

£ms el M1Dim matled o8 recolpt of 1 ceate.
ENUINE TURKEY OIL STONE. Aho, ARKAN

GRAs'RSo ToYD &t ¥. .. Masufacturers

DVERTISERS! Send t e Be
A

nowspapers, and estimates showing cost

Borew CluAnEns, DHILL Ualux,
Chascrs pent froo 4y dress T
:o?&'.' d'.“t'&.%.zo. 2, 28, 00, .0‘.. d'.'ﬂ
D Goago, hdiFpeRKy s do A ""‘M'F et Dritls,
A 3
e G FMAN, 13 Coranil, BoatoBy
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A‘:‘El \OUl} BOILERS, SAVE FUEL
and 100raAss Steaming capacity of you

30 THOMAN" }mm !‘muu‘e nlpuom’ Lo r’.'~m§'§“§'c'°{;'
ula Arcols 500 1b,, ¢ B0le, 230 (., M BOIS, 1251b,, price

10 oents par b, (eas thna oun third prios of othor pre
ratons, Al suporior to nll othors, Single a H:n
v.lol“ have ramoved un-uoln of Honlow, [tanvos 'Jﬂ’lm...
.u aoﬂln I"uel, and 20 timaes ity eaol. in Rapairs of Boil:
Kivos "Boller 1t fall w oaming capncity
.:a?,n:m‘:z'::“.fu:‘m.::."n'"r BeRcAe

v 3 ollere, Address orders
N EPENCRR THOM A e orders (0

ome, No capital
0or-piates and Sigos
eatruction Ilook .

-~ . ut, N. Box 191,
;IG?OI\SB" DlA\IO\ D STEEL K\'l FE &

snors Sharoenoer (s perfeotio

silver plated sample sent lpor f0atn, ntﬂ:c:;:l&:;x;::x‘
Glaes Cuttor 50, FLETCHE R 95 Knst Broadway N.Y

The Weekly Sun, jume. st et
fearien uo"llplnor. of 5 browd columuns, We aim to
ke ! Weoe I{ Snn fhe beat family nowspaper o
wor Try { 12 !\ PET_YOAr, postage pald,
A“nu nE SUN, Now Yor ?y.

7000 INUSE

BLAK Essteam PUMPS

FOREVERY POSSIBLE DUTY

EO.F. BLAKE MFG C0.79&S8 LIBERTYSTY.
CAUSEWAY & FRIEND STS.BOSTON.
i e IR

Yearly to Agonts, 64 new arcicios sad

52400 the beat Famlily Papor in Amevica, with

two $5 Chromos. Family Journal, 300 Br'way, N. Y.

o0 Hand Engines and Boilers,

:}L“&%:::niﬂ“. nomhm'r ﬂ();‘l)& EXCHANGE D
" on f, ond for clrcalar t
KOBERTS & KING, 110 Liberty 8¢, Now Fork

BESSEMER
Steel Wire Ropes

IMPORTED TO ()uxn.n.
One third llu-onlor than lrm'P & Ju
ST
3 i, .\re'chrl

N.5th, l'h\lnlu!lphlu—ﬂ(,ll
c A VASSERS

POSITIVELY makeenough
from pow Ul Janusry to xeep
them a nlr Eotirely new features, lmmense success,
eo quick,
OURE, Pub

nd for valuable apecimens (free) to T, K,
l-ner.No 11 Doy 8t., New York.
MANUFACTURERS, ATTENTION!
Labor to Hire,

Wanted to hire out the labor of two hundrrll and Afty
Convicts in tho Missouri State Penl*entiary, Two Shops,
150 feet by 50 feet each, with matn Shaftivg and Palleys
1n sbops, with all the Steam Power wante
rest opening in tho West fora furniture shop or

n Materisi, Handle svd Hames Manafactory,
Any portion ol the above hands will be hired,

. & frst cl grcnnnlly for parties to eogagoe In
the manutacture o! n's Boots and Shoes or Agricul.

tural lmplements. Ample shop room and timber of all
llnan ve nonnd‘nt. Correspondence sollcited, Ad-

dress HUGH L. Troasurer Bt Louls Manutuac.
turtng compnny. Joneuon City, Mo
11 ” The Bclence ot
A TRIAL TRI o b
Clans Health Ma, lno ot a ynnr.wlll o arnt i mouuu
“on trial" for The Hiust ntod Phrevologl-
enl Jourunl, A yoar, or single No, 30 cts.: sent §
mopias * ou tris),” at 8 cta, Try it, 8. R, WELLS

=9 Broadwasy, New York,

E COUNT'S PATENT LATHE DOGS,
e S o S whoionle pices v
r‘.dhl:r.;i u::u“ Hend for lllul:‘nl&d li‘lét ?

COUNT,
Houth Norwalk, Conn

nnmu AND BLBBIL I.AOKINIB! —

d Heading
and iuva Jom L 'ﬂ nn. o. um.x. Hoa:
SRCRS O u‘{:“ T '5'3 wmon. Y.

and Vertical Stosin Engines. Also,now and second
At home, male or female S35 per
Work
goodys by mall Addresa \vllgn li’m
[ [ Brams & G/Pnr RS
10 our lmproved Wrought-lren llu‘nu and (mdnn ( u
nl .u tulln y avelded, woare
s:o u
arnegio, Kloman & Co, Unlon

:Iftieuﬁfic

gmerimu.
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HAS NO EQUAL FO
For Car Bullders, ¥ia

Bond for Catalogue and Prico-List, BENTEL,

R VARIETY, QUALITY, AND ECONOMY OF ITS WORK.

uln. Mills, llou-o Bulldors, Sash, Door nnd Blind Makers, Agricals
tural, Cabinet, Carvinge and \Vngun Works.

3 “0"“!0‘.1' AL AND UPFRIGUT BORING WMACHINEY, SUPERIOR TO ANY IN UNE.
PLANING AND MATOHING M. ACHINES, and other Wood-working Machinery.

MARGEDANT & CO., Hamilton, Ohio.

A Rare Chance to Advertise.

Cheapest and Best Mode of Introducing
NEW MACHINERY AND INVENTIONS.

United States, Canada, and sdjolning provinces.

lnslde, and $1.50 a ltne on Inst page.

warding of the papers to thelr destination,

ENGRA

ADDRESS

To Advertisers.

During the month of December, wo shall publish & SPEOTAL edition of 100,000 copies of the SCIENTIFIC
AMERICAN, which will be malled In separate wrappers and the postage prepald to every post office 1o the

It I intended that & copy of the psper shall reach the principal manufacturers, workers in lumber and
fron, rallroad shops, and the works of other mechanlcal and chemical industries In the United States.
Advertisementa will be taken for this extra edition, at the following rates: namely,
A fow notices, In the Business and Personsl column, not exceeding
four lines fu Tongth, will bo Insorted at §1.50 & line,
Advertinors to reach s olass of persons not mocessible in the ordinary channels of advertiaing.
nAmes have boon selected with oare, and the publishers gusrantes the number fssued to be full 100,000; the
postage on these coples, which I8 TWO THOUSAND DOLLARS, will be prepald, thus insuring the prompt for-

%5 cents a line

This affords an unusually favorabls opportunity for
The

Advertisors will bear 1o mind that this announcement 18 for a Special Edition, which 18 to be circulated
gratultously among non-subscribers, and that the same sdvertiscments which sppear in the regular edition,
If ordered In the extra, will be seen by entirely different persons.

VINGS.

A few illustrations and desoriptions of machines or articles of utflity, whether they hava already sppeared
{n this paper or in other publications will be received for insertion in this Specisl Edition on reasonabla terms,

MUNN & CO., Publishers,

37 PARK ROW, NEW YORK.

IRST CLASS STATIONARY ENGINES
All sizos—Cast Steel Cylinders, Rods and blr\pc
noat Vertical and Portable Eogines, 3 to 25 H.P'. Ad
dress BLOOMINGTON 1ROX WORKS, llloomluzton.ﬂl

AGENTS WANTED.
Men or women, $34 a week. Proof
furnished, Business pleasantand honor-
/] able with no risks. A 16 page circular
Z andValuable Samples free, 5@~ A postal-
card on which to send your address
costs but one cent  Write at once to
F. M. REED, 87it 7., NEW YORK.

Swmall Engine Lathes, Hand Pl-nerﬁ for

metal—Silde Reats, dln:uhr and Foot
Scroll Saws—allof the neatest desigo and
superior finlah, Our catalogue describes
every ool necessary 1o nt out the Arti-
san or Amatour, s woll as the Boys for

the Holldays,
WM. L, CHASE & CO,,
wan Lnu-ny St., New York.

LUDLOW VALVES.

FRED. STONE & CO., 3 Park Flace, New York

PATENT

OLD ROLLED

SHAFTING.

dbo IBOL 6a% v dRnliee de PR
trength, & Soor Boish,sndis troes .u‘l" mﬂ] oum

7. Co furnish Pulleys, Hangers
lists malled oo sppli-
w0 JO!’IB.LAUGHJ.[!%L
mmﬂnﬁutmu-.nl

& CO. mcnnunnn..l.l’.

um Lhr-um
e e e

WHALING, M!'waakes, Wis.

DIES

comp

STENCIL,

nﬂ ]
nﬂ for eatalogue aad
over Bl Jloaton \!lu,

Stenotla and l(ny mucn. with
Making from
mmplos to B,

Dll‘lﬂ.“}ll( ll; Han

EASF
HAMPTON

tnr ¢

MR

KW YUI(K BIUMK. Cb LUNILA\III l!l.

LCO l"l‘ I,A IHES,
Hoe Handles, 8. C. HILLS, N.Y

HUSSEY'S NATIONAL

Cottage  Architecture.

New and Ort ] Deatgns, Workin,
Beale Drawiags, and Detalis for &
< luylu of low-priced Houses, with
Spectfications and Cost. Juat Pub
{ished. Eoyal quarto. Post.pald, 6,

WOODWARD 8 1000 WORKING DRAWINGS

NATIONAL Plans, Detulls,

ARCHITECT J ’:'ﬁe'ﬂ,‘iﬂ“{’,f.,‘..i‘.{i?‘;.‘ﬁ:.

MUN All?l}l? ”1)1‘['?\‘\1‘ 181x |l)o|llr|. pont

} TON'S 'GAT{O*AL !‘ll Dollars, post
li k { pald.

NTER & JO
ORANGE JUDD CO.. 243 Brudnv. N.Y

;‘.{er Burr Mills,

for Broom, Rake, nod

S1Courtiandt 8t.,

rd Harrieon
New Haven,

HEMIST, ANALYTICAL
Commercinl assays aod rec«! A spectalty, Corres,
poadence sollcited. J. CxEUsE, 52 Malden Lane, N. V.

ADIES cap make &5 3 day iz thelr own ¢ Tty or Towsa
4 Address ELLIS M F'G s Waltdam, Mam

Ladies at Home

Aund Men who have other dusiness, wanted ss agen
plessant work, GoOD PAY, Send 3¢
. THE GEAPRIO COMPANTY, X

ANXD CONSULTING -
™

H. WESL PERKINS,

“SCIENTIFIC* ENGRAVER

PARK ROW, N. Y.

31
ILLUSTRATIONS OF EVERYTHINC.

UBSIGNING, DEAWLING, AXD

MAGNETS—Permanent Steel Magnets
of any form or l!:e. mue to order by F. C. BEACH
13 gway, New York. Makers of the oal-
sbrated Tom Thumb asd Miniature Telegrap: Lostra-

A Vi

for* low prices
contrary, TI|I~
the
1o

P BLAIGDHLL & CO0..

'or.olur. Muss.,
Blatsdell Patent Upright Drills

ANERUPT'S BALE OF HORIZONTAL
. 'f'%'&"‘i'u?b:?‘%’;‘liﬁ'f%".-'Tu'mn Coun
wool, day or evenlng, No Caplial,
fo We wond vwalunble packnge of
r a ‘l o,
unt return stamp, M, Youxne, 19 Greenwich St
[17 . WROUGHT
[HI'%e IRON
‘or vwon Aron muu. ...umug.., £m,
The attention of Enginoe: d Arohiteots 1s callod
-M which ' da bet the &
aige m::ﬁuod'u') 0 mmu. l.l the
e e s dasei oo gt o e
~
& lotman & Co, U ﬂo. !ﬂd rPRGare
FORTUNE Fon ALL In the Hubber Btnmp
A Business, Address Donxan’s
Bruwort, axp Sraxr Wonks, Baltimore, Md,

‘5 2 ‘20 per day st home, Terma Free. Address

Gxo. BriNnon & l}u.. l'nmnnnﬂhln.:
$60:90 &

s week and nlpcunl 10 all. Artigles new
staple a8 Hour Samples free C, M
INGTON & B0, Y. or Uhlcage,

IN76. I’.llpll‘ ~81.00,

THE NURSERY.

A Mowihly Magasine for Yonngest Readirs. BUFNNRLY
LLUNFRATED. S heod ten conts [Or a Batipls Num
L' Nubsoribe ;0\! CI874) and got the laat Swo num

DOrs OF Lhia year
JOHN L. BHOREY
36 Bromfleld Street, Hnalnu, Mnm

MACHINERY.

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION,

(Cold Rolled Shafting,

ERS, PULLKYS, COUPLINGE, BELTING,
Al:(‘.! :::nul ;u"lllllllvllml Untnlogoe snd Price List,

GEORGE PLACE & CO,
181 Ohsmbers & 109 Hondo Ste,, Now York

& Matching,

%E‘ﬂ ﬂ rumng,'u

i
buum JRY. Oy,

sod other Arsto nu aohiniata’ Tools,

CHRISTMAS BELLS FOR 1874,

shle to AL who Wish 10 bhe Happy
lmﬂ-‘n'n“-'l‘ " hors Mo, Nent Free on receipt .P'
slamp by AnA\ s & U0, lobe

“" 1A urw bawk o U
EDEOGRAP T Soand
plein aypviam of Phonetls pu i\ l.“ rhanl, tuasl &
..u A0 sesnprohensive lr.l“u'ln y o :
LA, spanahion, Seruen
Pty ins e

jluy oot aheubd bemrn thile
Address T W KVANN

B10 10 S1000 Brerons sone “snadtor

partioulars ?I)Illllllul.‘ll Bankorsd Wall Bt N. ¥
9  BAFNTY uom'rmu

OTIS’ Machin

NO, 348 snoATWAY ‘*“'t’nﬁ o..

Bostun, Mass

ant ot

Price, by mall Age
19 W Bevenih Bireed ln..u Fa

101 LEGAL ADVIOE CONCERNING

Infringementa and Fatonts nunmll K, . MoMAS

i, Counsellor at Law, 08 11 N , loom W, New
!_wl (yuuulﬁ:r anud Augv‘!< et n\ Canon,

W & IMPROVED I’A’l'l‘lllNu —MA.

Ot)ﬁm'ﬂtolllﬁl—d ETAv-. )l-'ul l J

REDUCED PRICE L

§ Whan you 'rllr Ilmnllnu BOIENTINIO

"BAXTER PORTABLE STEAM ENGINE.

—_——0

NOVEMBER 2, 1574

—0

BAXTER,

In readjusting the prices or

se B

the undersigoed de -lru 10 sAy that 1t 1s dono as & concession to tne genenl demand
Wd AL Do de

FATARDARD OF THE

may be deslgnated In the fullln' n

(vm( Nuuma EVER CONSTRUCTED,

Yor olroulars, price Hat, snd testimonialy, sddress

rectation of quality Is contam plated ; but, on the
ENGINES W lLL BE KEPT UP, 1o the end that
hey have been in the past, the HEST SMALL

WM. D. RUSSELL,

OMge of the Baxter Stenm Eogine Co.

18 Park Place, New York.
NUN"’ARE"P MILLS.

T[]NE SAWING MACHINERY

Merriman' Patent.  Also, Hand and Steam

DERRICKS & TRAVELLERS,

THOMAS ROSS, l{ulllud Ve

MACHINERY, St eV

. OO, W Yosar u N-' \mh

l OW TO MAKE Mlt.‘\h\ IN W;\I‘ hl HA)‘ l\.
with 810 or muln Pamphiots waijed, HUMBDLE &
(.n A Droadway, ', O, Dox s N Y

Niagara Steam Pump.

UHAB, B, HARDICK,

lAdgll:f lrlr lroolln.l. V
UNCHING iy oty ;,, lmr;,
" DROP ruun UmaLwrown, '&,..

OUUWORKINU MAUHINERY GEN.

and Matg&igﬂ A
F: Bond ov t‘lmuun oo ury sl.
ullnlo, N. ¥,

T PATENT
Plnamulm u.un:a wmd
uubl uwﬂm‘ﬁ“mw’ (] n {y u',l Leloa
] r... l'luununlrvul An
B&e‘gg}) '(‘}“a't’uemp vcélloulﬂuul”% 0 objects \e

fo umo-. Woodworth Fianersand Kion-
ar n‘}l‘{'l i mnd‘ -&un M‘ \y
oorn no l. 0 or
" ¥ RU mumun
LABH OULDS for Frult Jars, Lam -n
Hotties, Ink Stands ote., mulah H NROO
oars Con, WHITE AxD CaNTas A1 For ‘n)
now in .hu you will require muuld (0 dig)
"# ANTIOULAN ATYENTION pald (o M ul.ms for
ulu Bosd model or drawing; Inclose stamp,

Wents.
SHINGLE & B MA RY

EVART'S IMP. HEADING AND SHINGLE SAW,
STAVE CUTTKRS, JOINTERS, EQUALIZERS, AND

HEADING TURNERS.

BAILEY GAUGE LATHE—¥or turning all kinds haz
dles and Cabinet work. Stmplest and dest in .ue We
maungfsctare s full lize d Wood and Irea Working
Machinery, ueuu L‘ng -~ Address

"R BAILEY & VAL Lockport, N. Y.

ORTABLE STEAM ENGINES, COMBIN-

g tho maximum of cﬁce:q Cxradility saad scos.

, With the mishmam of weight aad p . They are
'1 8ty and favorably Ksows,moreilas +000 delng a
ase. All warrantod satlsfactory or 00 sale, Descriplls

wrealars sent on wa!auon Addres
THRJ HOADLEY CO. Lawranss Vo

An deutfche Cefinder.

Diefe grofie und thitige Clajfe unirer Ve
oblferung madien wir befonderd  darauf
aufmertiam, daff unfre Firma durdh ihre Ver-

bindung mit Walhington und ben euvopdifden
Dauptitadten, befondere BVortheile jnr Erlan
gung von tn. auslandden
hietet.

une Batenten

Jeder Erfinder, glerdviel weldier Nationalts
4t angehbrig, tft dburd) die liberalen Vatentges
fege der Wercinigten Staaten jum Batent{duy
{iir Crfindungen bereditigt. lUnjre Firma ift
beredt, gefiiiyt auf 26jdhrige Erfabrung, deutide
@rfinder jeder Seit yu bevathen und ju migigen
Preifen vafd) uud pinttlid) Patente ju exlangen

Die Dentfdye Section it in den
fiiger bentfdyer Jugenteure, ‘ueldye
Office perftnlid mit  Erfindern
werden

Dex wird in fcinen
€palten bie bedentenberen Erfindungen bes
jpredien

Dinden
i ber
nerlehren

Scientific Amencan

Qorrejponbdeny exbeten und prompt beant-
wortet, Pamphletr in deutidier Spradie wer
bent anf Bevlangen franco yugefande

Wbrelfive;
MWunn & o,

Sotentific American” Pulent Apenius,

17T Bart Now
Naw Yook Y




BT D

ES R

Srientific

Amevican,

[DECEMBER 5, 1874,

366

Sdyeilsements, |

| STEAM GOVERNORS WITHOUT COST,

—amm——
“- s ewe ]
e AR | A Y
Angrarae may head adrertiiements al the sama rate per
{ne. by Moarurement a4 I lester prese, Adserusemeonts
i b reonirad ol pudlioation ofoe aA early as Fridoy
morning 1o APPTE {n NexL Lartin,

- CAUTION.

Onacconnt of the popularity of the Wheeler & Wilton
Bowing Machites, parties nave largely been engagrd 1n
parehasing old and second hand maobines of that make.
and impoxed upon the pubito by selling them ss new
machines, The Wheeler & Wilion Company begw to
adyis: the pablic that any one desfring 10 buy thelr
sooond-hand machines, can be supplied by that Come
pany direct, on better terma than othors can afford
them, nnd be asstired of what they are huying. Address

Wheeler & Wilson M'Tg Co.,

626 Broadway, New York.

! . \ 1Y

!xcelsio‘.l)o Your Own lrm(]ing
A () Pross forcands, labels, envelopea

Portable b nl‘llr. Larger sizen for largo work,

y Businoss Mon dothele printing and
advertising, save money and increasa
trade. Amatour Printing, delight
ful pastime for spare hours,” BOYS
havo groatfun and make monoy fast
atprinting, Send twostamps for full
cataloguo prossos Lypo ote, to the Mirs

Printin
P‘rc §5€5 K RLSEY & CO. Meridon, Conn,

MPORTANT FOR ALL LARGE CORPO-
RATIONS axp MANUPACTLHING CONCERNS,~
porlk's Watochman's Time Dotector, capaoie of
Qontrell g, WIth he 01MON! AoouUrACy, the motion of &
wolohman 0! patrolman, ax the same reaches differont

au of hip heatl.  Band for s Clronlar,
phesoiiag J.R.BUK X, P O. B 't un‘l.ngﬂon Mo,
N, B.~This d6tector 1+ soverss oy two U. 8. Patenta.

Parties using or tglll_ns‘l..-u }&l\_r?_u??w:.ﬂlp.o_?l wo
ROPOSA) S FOR CONVICT LABOR,

Agrnts’ and Wardens' Ol ¢, Sing Stoe Privron, Novem.
ber 13, 1578, Pareusn: fooa rosolatfon of the Doara of
Tospeotors, sealea propossels wiil oe yeoelvea by the une
detpigrea, at Yis office, S'tue Prison,up to toe 8rd
day ol Docembor, 1N/, st n 101 100 1890 sabd srreicen
of e Lonored (80) male couvio's confived In Yhis
privon, to bo ewdl yod in the Laandry hoaness, 1o com«
menos on 'he Jst ony of Decrmber, I8, Tor the term of
fAve yoars (3) ¥

Al+0. pr posals for the Jabor and serv'ces of Fifty
Mate Conviots confines 1t this Prison, 10 b= emploved in
Wwo macnisoture 6 Hr omy, forthe rerm 1 8 yoare,

Ar: prop sals for ' n Jabor and services f Firty
Msale Convicts ¢ nfred In tols Prison, 10 be emoloy od
in 1re manu’‘acture of *ooorn Ware for the term of
five yeara (5), to commence on tho vt day of Decomorr,
150

Also. proprsals for the labnr and services of Fifty,
Male Co victs confinen in this Prigon, o be vmployed in
the nmavpfseture o Machivery for the term of five (5)
JEare, to pommence on “he 1pf ¢ay of December, 1874,

Ao, provosals for the Iahor acd servicss ot Fifty
Ma e Convic's confiaro 1o 1his Prigon, ta be amp oyed In
the msuuisciure 61 Uigars for 'Le term of five (5 years,
10 commencs on the 1et day of Decemver, 1854,

With sveh aborand ae vie = )1 ba { rolrned shops
and orem) es 1o the “rigon Yerd, No Hydraulle, vo
Stram pow ey or Machinery will be faro'ahed witn adch
Inbor wrd services, Th useof the Croton Water will oe
sllowsd at & rearonabie rate,

Fropossls 101 the (abor and servics s of Male Convicts
to be employed 'o the Lanodry Business must be ad-
dressrd o tne undersigneo, marked: Propossls {or the
Labor and Services of Male Conv cts to be Employ«d ‘o
1he Lanndry Busfoess.  An- each of the orher proposals
muost be sdores d {n 1lre mavner and (pecily what the
S 1os & are requtres for,

Blapkes tor such propusale will be fornished by the
Ciery 0! tbie Priscn to any per-on spolying 'herefor.
To.y must oe accompanizd by 'he wriiten CoLsent o
10C PETsOR* 10 becowe - uretles (n the sata C- ntract, sod
Loy (usf bavesncexsd & justificatior of 1he sureties 'n
8 8030 3 tless toan fve toovsard 02 lars, as provided
oy Section 9, Chepter &51 Laws of 1853  No propossls
will be coterta’sed whicd offer mors (042 Oue DIiCe PET
OAY: snhQ 1p= TIghT I« rescived 10 the Iufpes trrs, Witk
' @ asy ur of the ande »ignid, 7o rejeer all crasy of the
proptsals madsf 1hey suall ceem 1t for the fLterest of
the Elsic 20 10 0.

ALFEED WALEKER, Agent and Warden.

Mumn & Co’s Patent Offices.

Established 1846,

The Oldest Agency for Soliciting Patents
in the United States,
TWENTY-EIGHI YEARS EXPER!ENCE.

MORE PATENTS lave been secured through
s agency, at hote and abrosd, than through any otherin

bo world.

SIXTY THOUSAND inventors have avalled
hemselves of Munn & Co.'s seryices In examining their in-
Ventions, sod procuring their patents.

They employ as thelr assé

nts 3 corps of the most ex
perienced wen s examiners, specification writers, and
draliaenen that can be found, many of whom have beon se-
ectad from the ranks of the Patent Office,

MUNN & CO, in connection with the publication of the
SCIENTINFIC AXERICAN, contitue to examine Inventions,
confer with laventors, prepare drawings, specificstions, and
mignments st tend to fling applications in the Patent Office
paying the povernment foes, and watch each case step by
sep whilo pending before the examiner. This is dope
through their brateh office corner Fand Tth Streets, Wash.-
bglon. They also prepare and flle esveats, procure design
pateats, trademarks, snd relssues, attend 1o rejectod cases
prepared by the lnvestor or other Stiorneys) procure copy-
rights, sttend 0 interferences, 0

give written opinions on
matiers of infringement, fumiah o = of patents: in fact

iness both In this and

Mttend to every branch of patent
B forelgn countrics

Patenta obtalned In Canads, England, Franee Be igium
Oerioacy, Rusia, Prusda, Spaln, Portugal the British
Colonles, and all other countries where patents are
Fratied

A spocial notics s made In the 8¢ IENTIFIC AMERIOAN of
all Isventions pstented through this Apency, with the
name And resldence of the :
old, 1o part or whole, 1o
¥ sach noties

A pampliet of 110 pages. con
ections for obtalning Unit M patents, also a circular
pertalining exclusvely to W, n Patents
each country, thon granted, ote. s ot froe.

MUNN & Co,,
Polllshers BSCIENTIFIC AMERICAN
47 Park Row, N, Y,

Braxcw Orrun—Cornor ¥ and Tth Streets

Waskiogton D. O

Patents

patentee are often

persons attracted Lo the lovention

taining the

laws and full 4.

ng cost for

Address

WHEN THEIR SUPERIORITY OVER ALL OTHERS AS

STEAM GOVERNOR

IS§ NOT FULLY ESTABLISHED BY ACTUAL TEST,

THE MOST PERFECT, RELIABLE AND ECONOMIOAL

IN THE WORLD

{ They differ from all others both in principle and operation, and ins

any desired uniform speed under all variations of load or
the U.S. Qovernment at Treasury Department, State and
also. by leading Manufacturing Establish-

Largely in use b

Ccustom Houses, avy Yards, &o,:

ments, Rolling, Saw and Paper MIills, Tanneries,
where the most positive and uniform speed I8 required.

oriptive circular of reference. &o.,

< HUNTOON COVERNOR Co.,

X NATE OF S0DA,
BOILER SCALE PREVENTIVE-Jos, (G Rotoene &
Co,, Madtaon, Ind, Agenc er: R, U, Loo, Tituscille, Pa.;
Owens Lane & Dyor Maching Co,, 8t Louis Mo,; Whit.
man & Rurroll, Lite Falls, N, Y,; Wardon, McLelland
& Co ,Cweinoatl, 0.t H. H, Axrrison, Nashellle, Tenog
Hu:lc‘:, Rankin & Co,, Evanevilie, Ind,; H Duonley
Co'vman, New Orloans, ‘,v\ , L Stanley & Co,, 51 8t.Maul
st Baltimore Md. Babeock & Wieox 80 Cortiandtet.N ¥

STRAM BOILER AND PIPE

COVERING

SAves ten to l'Ehl’ QOI oent,. UHALMERS SPENCE
€O, foot K. 5th 8t.. N' V.: 192 N, nd &t,. §t. Lonts. Mo.

AvOives JUMD A& BOEDLISG'S SUNS, sanulagtur

ors, Lrouton, N. J. or 117 Liberty Bt., New York
Whegl: and Rope for conveying power long distaoces
Seno for Glrcular.

boller pressu

O.y throughout the country,,
Address, for des-

Lawrence, Mass.

1 mQ g o
MACHINIST'S TOOLS,
EXTHA MEAVY AND IMPROVED PATTERNA.
LUOCIUS W, POND, MANUFACTURER,
\Vnrcrnw" n}-u-.
WAREROOMS, ¥ LINERT Y STy N Y.
W Lathes, Pianers, I'Inrma Mille, Drilly and Gear Out
tey's o Specialty.

Do Your Tl From §1
Oren P R ' N O%ql Fl Ts{\llnnloylul“’\'vl.
amlily Prlnfor/-""\'"l' 4 Olathing 81 o3 Diamond|
088, [or & Cirevlars 851010 onrlp' 88 for al
/.\Iu-wk 2500 125, o lnilly Boston

- GOLDINQ&Co Al |
THE HEALD & SISCO
Patent Centrifugal PuArlxllps,

ERTICAL & HORIZONT 5
Mrst Premiums at Now Orleans, Cinelnnat!, and New
York, ' Medal of Spectal Awvard," American
Inatitute, 1872,

Perfect satisfaction guarantced. The obeapest, most
durable, popular sand successful Pamp known, for Paper
Makers, Tanncrs, Contractors, Brick Makers, Diatillers,
ste, Pomps with eogine ou frame, complote, at low
fgeures, for Wrocking, Dredging, Irnigating, ete, Tinstrs
ted pamphlet,free. references to partics actually using

the Pump. 2 pages of the strongest possible testimony,
Address llE.&‘i.D. SI8C0 & Jo. a‘.ldwtnlvlllu. N?{‘

H, W. JOHN

ASBES10S PAINTS, sil colors, for genera:
ASBESTOS BOILER FELIING, Sheathing

E CAUTION. ~Toe poblic are hereby 0sl oneo sgain
MIntlar purposes, nmpc‘:-!lv‘p 10 contmin ASBESTOS, unl
Patentee and Sole Manufacturer, }H W
EsTanLsnED 1858 .

Theso Materinls are prooarco resdy for ne, Apd CAN D¢ cAxIly spPPNea by auy Oue
phiety, Pries Lists. Tostructions, etc. - Liberal Inducements to Genernl Merchants and Deanlers.

§' PATENT

ASBESTOS MATERIALS

ASBESTO0S ROOFING, FOR STEEP OR FLAT ROOFS IN ALL CLIMATES.

ASBESTOS ROOFING PAINT, o strictly firet class article, ricn color and superior body.

ourposer, In cons, Ke g, and barrels.
ava Lining Feits, gen: ral Roofing Materials, ete.
Seod tor aescripuve Pam-

8L purcheslug Or using soy materials tor tae above or
€68 Lhey DENr our nsme ana aates of patents.

. JOHNS, 87 Maiden Lane, N. Y.

T. V. Carpdntor, Advertising Agent. Address

Machinists’
TOOLS,

OF ALL KINDS,

with wer ADDIERS |
R Pateat Mooldin |
R Tt Hllng N.Y.Steam Engine Co
98 Chambers St.
_Nuw Tosk

IL,

ntont and best Ofl aver made—burns {n wny J
nle everywhere, '():I?.,As. e 1'?2"75"'
Establfahed 1730, 108 Falton street, N. Y.

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

W. B, Frawxuw, V. P't. ], M. Avew, Preds.
J. B, Poxwen, Sec
HARTFORD, CONX.

Boston, New York, Unlesso, 2
13&15 Custom House at. %0 Gold St, 146 Lake 8¢

HUSSEY, WELLS & CO.,

OFFICE AND WORKS, PENN AVENUE & 17TH 8T.
PITTSBURGH, PA.,
Manufacturers of all deseriptions of

CAST STEEL,

Including the “ Granite' brand for Edge Tools.
Particulsr attention given to the manufacture of

CAST STEEL TEETH,
of soy patiern for HORSE RAKES, for which o1
ders are sol'efted.  All Roks Tectd will be manufse
tared under the SIMONDS snd FERSON Palents, e
cently purchased, by which process perfect unltormity
e.rmlho-pa and supurior excellence of tamper sre s.-
ed.

PLANERS,

ENGINE LATHES, DRILLS &c. Send for Price Lisu
NEW HAVEN MANUFAOTURING go..
New Haven. (onn.

PORTLAND CEMENT

A Pracucsl Treatlse on Cement turnished Frxs.
8. L. Merchant & Co. 7 South 8t., New Yerk.

PORTLAND CEMENT,

From the bost London Mspufacturers. For sale
JAMES BRAND, 55 Cliff 8L, N
& Prsovies) Troatienon Demsnt furnished for & cents.

SUPER-HEATERS

Save fuel, apa supply DRY stesm. - Atteched 0 boflers
Orsotin separate furnsce, H, W 8 LEY Engioeer,
%8 Liberty St., New Yor

For testiog Uvens, toll-
Pyrometers. . . s raraces.
Saper-heated Steam, 011 Stills_ &e.
Address HENKY W, BULELEY,
% Liberty St New York.

The Most Powerful, and the Onl ht
BUY A Shurting, Good Part Gate 'l‘urbu{e-l:.vu
made. Pri es of small wheels to suit

WAIN. ™ A M. "SWAIN,

North Chelmstord, Mass.

A Mechanical Sensation

has been created by NEWMAN'S EMERY PLANER,
DOW DAlDE ¢ XtIbItea at the Falrs of the Americau and
Frankllo [nsuta’es. Send tor Llustirated circulars to the
sole General Agents.

The Tanite Co.

STROUDSBURG, MONROE €0.. PA,

PROFI
FOR A MAN

Worlking Models
And Experfments] Machinery, M fal. or Wooo.made to
order oy J F WERNER. 62 Center St., N.Y.

BLAKES PATENT
Stone and Ore Breaker

Crusties all baro ana prittle substances 1o
ny required size, < Al2o, anj kind of
TCXE 107 BOADE And for CONORETE, &
Address BLAEKE CRUSHER CO.,
s New Hsven, Conn.
MPROVED VERTICAL ENGINES, SIX & EIGHT
horse powrr., JOHNSON HESS & Co,, 1345 Bution
wood Street, Prl sdelph o, Ps,
BAKTLET’! 'S BOULEVARD, STRE&T,
spd Park Lamps exce! all. Psrk siz«, §3; Street, §5:
buulrvard, $6.°0; Heflectors, 81 10 3 each. GENE-
HAL DEPOT, 49 Broaawsy.cor. Prince St ,New Y015,

" "l \TI I ] Machinery,
J Crane Bros. Mfg, Co.,
LA L ! CHICAGO.

S 7~ EMERSONS PATENT UNIVERSAL AND ADJUSTABLE SAW

tionary Epgines and Bollers, go0od ss new, st balf o,
Uriglual Cost, For descrintion, ndaress
BINGHAM & RICH, Ol City. Ps.

C.HENRY HALL& CU., % Cortiandt 5t, N.3.City

THE PULSOMETER,

The almplest, wost durable and efectiv

¥ Puxr now lo use. Wil pump gritty
Or muddy water without wear or Injury tc
Iis parts. [t cannot got oul of order,

Branch Depots:
11 Pemberton Square, Boston, Mass,
157 Market St Phlladelphis, Ps.
5% Wells Street, Chilcago, 111
Bouth Western Exposition, New Orleans.
11 & 918 North Secand 8L St Lants, Mo

GLASS OIL CUPS

1 81l Kinds, Brass Fittings for Steam, Water, and Gas
Brags Csitings  Bend for Catalogue, T. HOLLAND &
CO . WM&GGoId St, New York

BABBITT ™ i zesr

¥h & Cuestuut Puiladelpbis

S 227~ EMERSONS PATENT PLANER SAWS ARE SUPERSEDING ALL OTHERS, SEAQ /08 ONE T00TH FREE
A 77~ EMERSONS PATENT CLIPPER SAWS EXPRESSLY FOR VERY HEAYY FEED AND HARD TIMBER ;
W 2~ EMERSONS PATENT FLANCE TOOTHED SAWS. SAME PRICE OF SOLID SAWS. IR

N.B_SEND POSTAL CARD FOR CIRCULAR AND PRICE 1157 70 EMERSON.FORD & CO.BEAVER FALLS.PA.

THE JOHN HARDICK

NIAGARA STEAM PUMP,

8 to $7 Pearl S8, Brookiyn, N. 1.
Maunufactured solely by

Hubbard & Aller.
ENGINES AND BOILERS,
Pulleys, Shafting and Hangers
a Specialty.

DAMPER AND LEVKR
LEGULATORS GAGE COCKA

MURRILL & KEIZER. 44 Holllday St Balt

THE OXTERRATED DIAMoXD SoLip
EMeny Wnxxe, Pat. Emery Wheel
Muachinery and Aviomatic Kulfe
Grind re, for the rapid snd porfect
grinding of Planer, Paper Cutter,
and Leather Splittiog Koives, man.
ufactured by too AMERICAN TWIsT
Duink Co,, Woonsocket, R 1.

N. Y. OfMco, 17 Now Charch 8., W. 8 JARNOE, Agent.

J. B, ANNYMT, Agent, W Welllngton Sirect, Montreal.

SWACESENT PREPAIDON RECEIPT OF PRICE $500 X L

{OR SALE—2nd hand Portable and Sta-| JONGINES AND BOILERS, New and See-

4 ond Hand, Portable and Statlonary, For descrip.

tion, sadress _“"'i"ll,‘\,. & WHITE, O1] City, e

R COVERING FOR BOILERS AND
PIFES saves Twenty por Cent in Fuel,

OUR FELT, CEMENT, AND PAINT FOR

ROOFS I the best 1o the market,

Asbestos I,'oltlngl go.

316322 ¥r N. ¥

MillFurnishingWorks

are the Iargest ln the United States. Thoy make Durr
Millstones, Portable Miils, Smut Machines, Packors, Mill
Pleks, Water Wheols, I'dlleys and Gearing, spocially
sdapted to four mille, Send lor catalogue.,

J T NOYE & «n)’"‘llumln. N.Y,

70COM'S ANTLFRICTION METAL I8
practically endo sed by makers of hest msohinery

IHON & BHASS FOUNDRY, Drinker St,, bolow 147
Norh Secoud Street, Plsaciphia, Pa,

IDDER'S PASTILES—A Sure Rellef for
Asthma, STOWELL & CO, Charlestown, Mass,

Todd & Baﬂ'erty Machine Co.
MANUFACTUMKEHS vF

Che celedrated Greene Variable Cat-OF 6; Lowe's
Patent Tubulsr and Fiue Bollers ; Piain Slids Valve Sta-
lensry, Holsting, and Portable Eugines. Bollers of all
!g:'dl. Steam Pumps, M1l mlnu..asdbamlh.c. hlt‘g.
sf.u'u for d%‘&vu ﬂ.aulmum?go.‘l Sscnia:
atz" Tools; for Judson's Governors sud Stop-Valves:
Startevant Blowers: sand ! Dlocks

1"“(! n‘%myﬂn KW IRWA
GREAT EST INVENTION of the AGE.

ELECTRIC & VAPOR CHAIR.

See engraving and description in the “ Scleatific Ame-
nean ™ of Mareh 3. The greatest known cure for rhen-
matismand sclatica. No physician should bDe without
one. Send for circular, 5

C. R TOWNSEND. SoLE AGENT,

Medical Institute, 168 Comberland St.. Brookiyn, N. Y.

L N .
8T.. NEW YORK,
Yy

oF THE
SCIENTIF1C AMERICAN.
FOR 1875.
THE MOST POPULAR SCIENTIFIC PAPER
IN TEE WORLD.

THIRTIETH YEAR.
VOLUME XXXII —~NEW SERIES,

The pubitabery of the SCLENTIFIC AMERICAN Deg
L0 Anpounce that ob the frst day of January, ¥, s
aow volume commences, It will continue to be the alm
of the publishere O remder the contents of the new
volumme more attractive and useful than say of ita pre
decossors.

To the Mechanie and Manufacturer !
ob engsged 1o Any Of the mechanical parsuits
lh::lmlnx of dolng withont the SCIENTLFIO AMERI
oAx. Every nomber contains from #ix {0 ted SEETAVIAES
of new machines and iaventions which cannot be found
tn any other publication.
It is the Most Popular Paper in the World [

naving the large clrcalation of nearly 0,000 per week.

A yeAT's DUMDErs COLIAID oVer SU pages and saversl
bundred engravings of new machines, useful sod novel
(nventions, ManGiaciuring establishments, 10018, and
processes.

The SCIENTIFIC AMERICAN ta devoted to the intor-
ests of Popular Sclence, the Mechsnlic Arts, Manufac.
tures, Inventions, Agriculture,Commerce, and the \ndus
trial pursults gonerally ; and it ta valoable and lnstroe-
tive not only in the Workshop and Manufactory, but also
n the Household, the Library, and the Reading Moo u
Ty the new law, tho postage muat be pala 1n sdysnce
in Now York, by the publishers; and the subscribertnen
recolves the paper by mail free of charge.

TERMS,

One copy, OB yea: (postage incladed)., « 33
Ono copy, M3 monthe (postage Included) . u... 1.8
One copy, three tha (postago tooluded).... 1.0
Oue copy of BClentine American (Or One yosr.snd

oue copy Of engraving,“Men of Mrogress™.. 1L
One copy of Belentific American for onp yearand

one copy of * Sclence Kecord " tor INM...... 58
Romit by postal order, draft or expres,
Addross all letters and make all Post Utice orcensand
Arafis payabie to

0
87 PABK ROW, NEW YORK,
HE * Bclentific American " ia printed witn

) . ENEU JOHNBON & CO.8 Ten\b and
wm%.‘}: =u..hr't‘ul{swpm and 5 Gold 81, Now Yore.

s e -y

.
'
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