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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.




PR

Srientific Dmevican.

MUNN & CO, Editors and Proprietors,
PUDLISITED WERKLY AT

NO. 87 PARK ROW, NEW YORK.

0. D, MUKN, A K, BDRACH,

D e—
pmm—

TERMS,
Qne copy, one year, posiage halvded .
Oae COPY. MX MOuths, postage lncladed ..,

Club Hates:
Ten coples, one yeir, sach §2 0, postage ol i 27 o0
Over ten coples, same rale ssoh, postage mcluded ... o
EFF By the new 1aw, sostage Is pAYsSIe In wdvance By the publishers,
b the suhatiour then recatves Ihe paper ree of conrge

VOLUME YXXI1, No 91.(Ngw Benirs.] Zwenty ninth Year,

NEW YOKK, SATURDAY, NOVEMBER 21, I874.

Contonts:
CONuatratad Articien ar m sraed with an astertak,)

tho aldehydo .. . .. vos B Labor proscects for the winter,, 820
ﬁ."e'o-"u- na;‘:v-u-! pirength... TN Lathe work* b

Srientific American,

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
i

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

——

'PHILADELPHIA U, 8. AMERICA

:/\’i>€s>

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
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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-
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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.

THE NURSERY.
A N 'y N !h-c- . EUPERNLY
b Basasibe xow?a"c’ ey .
Ders of tuis year ¥REE.
JOBN L. SHOREY,
36 Bromfield Street, Bonon, Mass.
THE BLOW PIPE; a Guide to its use h&e

Determ! ation of Stauuvd Minerals, Comol
Prof  Goraice Sclonce 1 the Poly Iag'wcz'
e T Aoaacs Beasle cloh:

cuance 1o
Clrculers free.

WARREN GaLE,
Chitzopee Falle, Mass.

TONE SAWING MACHINERY.

Merriman's Patent, Also, Hand snd Steam

DERRICKS & TRAVELLERS,

THOMAS ROSS3, Rutland, Vt,

AV

Wi

‘NIOODWORTH SURFACE PLANERS
Planers and Matchers, §0. 8.C. HILLS
n Oonmndt street New Y

o brawerasd 2 ot ork "m""“

'lll‘.q h of
tuen ¥ B0, B 1o Craak, Mie

BOGRAPHY. | 4t
plu- -y-u-d

la m-. IQ. ‘l'
tnuy -tmm-

pnin-ln. eunbll g :

of thn
bouhd learn hul- l’
.vtldm." — T.W. RV u.oo,,




3 NOVEMBER 21, 1874.) Scientific imtrimu.

: Mouldmg. Founding &
Metnllu' Alloys.

333

Por €uItIng  Yuetness
g' N N(TL DIES rsntn i
l 4l J Comy u. m-nn- 1-‘1 (..}::u:'g
-
Senctls sud Koy (s-n_ - uu‘tm’z"- owte A8

Baking from l'

{
.

' The Pl'a,cti{!all hti:ta! Workers' Cheapest and Best Mode of Introducing

; 1_'n'rln'n;|..|ln Ml:r.\:":::'si?"l'g:|;\'|'!}'t';:'|"h‘nluu ullwuyk NEW MACHINERY AND INVENTIONS
Y. Mardeniig svd Tomperin, oy ....n'l’«'u'.'.'}l “:T;Il w04 @ - O ———

{ e DAt I e Hoalihe B

‘B b1 '23‘"'.:' s o Tmproved biersios wad oy To Advertisers.

the Art of Blsotro. Ma‘aliurgy to Manatacturion Pro.

P~ geanas § colinntod lmm Opipiiinl Sourees, and from tee “""'," the month of Decembor, we ahall publish & sreciaL oditton of 100,000 coples of the RCIENTINIO
RE > :\nr'h ﬂ': l{’m AP, Nerguron, Leupold, Piaminr, | AMKRICAN, which will be matled 1o soparate wrappers aod the postage prepald Lo every post office {o the
i aplar, Noollary, ny Falrbalrth, aud others [} United Blates, Can ! o

X3 Oltver Yyrue, A nw, "nvllrll unl Improved ﬂ'“"nhv, e RANEE VARSI AR REGIMIRE BIVYIR0M
1 ;:7"':“ :.l:‘ "';4 w,,‘\u}"l'n‘m.r .umumlq the Manu I8 Is tntended that & copy of the paper shall reach the principsl manufacturers, workers tn lumber and

fi ainre O U alan Bhee! fron By Jaun Parey, M I'. fro flrosd sk N i« the : f .

« 1 F.RY, The Manufao urs of Msleable Ilun(--hn UTOATIOAS BRI, SBA.1A8 WOERS L Oiher Mashanionl sad . chemical industrie. o “.'. bt
15 and lmnn-v'mrm- I Bessemar teel, By A, A ;., Advertisomentis will he taken for s sxtrs editlon, st the following rates: namely, % oents & line

quaet, Unemist and Kogloeor
ntv-vlw-. llluun\f
Jeot,

With over 8ix Iundred
n. eury lluucn of the Buhb
wee 5.0

The Moulder and Founuer
Pocket Guide:

tnaide, and 81,90 & (tue on last page
four ines In lepgin,

A Taw nolless,
will ba laseriad at 51 W & line

Sames have bean sclected with eare, and the
posiage 0o Whesn ropies, which ia
wardiog of 1be papars Lo thelr destination

sdysetisers 10 reach & clame of persons not scoemsible 18 the ordinary chsunels of adver
pub labhers guarsntes the sumber lsaned to be full 4
IWO THOUSAND BOLLARA, Will be prepaid, thas Insaring the prompt for

ia e Bw o 084 Persosal colums,
This affords sn unususlly faverable o

a0t excecding

pociusitly for

A Rare Chance to Advertise, s i

T !

ADT"AN; R Moniding std Foundiog 1o Grean Sand, Advertisers will bear tn miod that this sanouscement s for s Special Eortion, which s to Do clreaisted S EAM PU M P l

- :

(b'l'-— ;'! -‘“.?"‘ﬂ“‘.:n:‘:l n‘:’“’:r" :f.:" :l: Krstuitonsly awong sen-subscribers, and 1hat the same sdvert'semonts which sppear 1s Whe regular editios, !
Trooke s, sod : Descriotion of Meulds | If ordered ta the extrs, will be sean by cutirely diffsrent prisons, e ————————

ue
tor lron, B onse, Bress, o-d other watnls; Flastar of
Paris, an'phsr, ‘u -14 other articior commonly used
! By § the Consruction of Melting Furnsces, 'he
B4 Fourding of Metads;
b

tha Conp' silion of
iy contalning

or
¥ \h and other goal

By Fregeriek Overtoan, Mintue
Manalacture of lron.™

.
Vies 6f Cost Metaln,

Ragiuser, Aathar of * e
With Forcy two Llostrations, 1Bmo. ... oou.. 51,50

The Practical Brass and Iron
Founder's Guide:

A Tonetsa Treatise on Brass Vooan: tog, Mouldinz, the
Muerale snd thelr AN oyn, 01¢. ¢ Y0 which are sdaw d Re
eont ImproveminTs ' the Ma ulscture of Ir o, Steel
by the Bascmar Poocess, o0 vie  Hy Tames Lukn
Iato uordoe or of the Bass Foundry Department 1o
Roany, Noafls & Co.'s Pann Works, Pa 1adelpnis Futn
o V10N, Tavised wiih uneumw uhm'o
yolume, 12mo ...

Metallic Alloys

Belng s Practica Guide to thetr Ovemios) sod Phystesl
Fropeciies, tholr P ooarstion, Composition, auo Uses

ADDRESS

1 RASS & \Tl',l-l. SCREWS, MINER'S
COMPASSES, MODELS avd sl %nos of ke
Biass Wors, wade to orave, W MARKILL & BONS,
4 Water Street, \Inv Yorx

AGENTS WANTED,

Men or women, $14 0 week, Prool
luvn.-lwl Business pleasantand honor.
[, able with no risks 16 page cucular
% andValuable Sumples free. B~ A postal-
=S card on which 1o send your address
ﬁ‘ costs but one cent Write at once to

ENGRAVINGS,

A few Hlustrations and desertptions of mackioes or srilcles of utility. whetber they have alroady sppesred
ia tis papsr arin other publications will ba received for Insertion 1o this Special Edition on ressonshilo terms

MUNN & CO,, Publishers,

37 PARK ROW, NEW " YORK

LUDLOW VALVES.

Vlcyn BIONE & CO,, ¥ Pars Place, Naw York

PATENT

OLD ROLLED

SHAFTING.

The fach (st tan Ssafung ose I per coni reale:

Pvan o UMK, & "‘i.-LA s

ANOTHER CHANCE!

Fifth and Last (xift Concert

IN AID OF THE

Public Library of Kentueky.
Noveml;(zzfrég. 1874,

DRAWING CERTAIN AT THAT DATE,

LIST OF GIFTS,

One Grand Cash GiHE.....oons vreerennes B250,000

n;ur-)luou "o Im"n ) .l‘fr’r: oh ;u‘?‘ Uu‘wlv‘r I’S! mdu—-‘l F. M. REED, #tw a7, Nnw YORK. Lrengil, s Gner uu‘no.nw uv‘::' 10 gnge, 080 a0y othe: | One Grand Cash Gift... I:g-::g

sod Dircota o uvdories, Author of ~ L oaderte - — o use, randars (1 undoodledly the most sconomical. We : > M. o

ou Fravee," ete, olo. Hy A A, Fesquet, FAGLE FOOT LATHES, \re K140 the §ole MARTfscturers of the CRLENRATED Cor, | DR¢ Grund Cask Gift 30.000

Eaginser, 1o oas volaie, 130 Small Envine Lathes, fand Fianers for | 278 PAT. CourLine, sad furniss Fuileys. Hasgers, eic. | One Grand Cash Gift... Re.008
metsl—8itde liests, Ulrcuisr ang Foot Oune Grand Cash Gint .

S The above, or any of my Books, seat by mall, free

Seroll Saws—aliof the neatest des'gn ana

¥ Lthe most approved styles, Price mu mmﬁ o5 ?;u
ation to JONES® &

5 Cush Glifts, $20.000 nth . 100,000

Ty sireot, 3 and 3 avonues, rnub
] 1 t the publicatl fuish, O 1al descrd y b ... 140,000
b “?'.35'.2. !n.lanueo Z.J’t".\'&'fu? B OF PRACTICAL ::g;:l?{;ol"n'-c -u‘:;‘ll.- ;lo:::’ n:'e‘r.'\r"lt thls Shafting }:.‘(oc,:‘:.!‘ﬁo, .:f’ ‘g :,"': :;::u. :: ::: ::. 130,000
AND SULENTIFIO BUUKS—% pages, 5v0.—seat tree. 1o W0 or Amateus, as weli ss tae Boye 101 | i LLBR DANA S FITE Bostan. s, 13 Cush Gifts, 10
any one who will furaiss his s0aross. tae Holdays. e g0 0. FLACK .oo* 131 Chambers tirest, N, Y. 20 Cash Gifts, 3,000 cach.... 100,000
HENRY CAREY BAIRD’ N a Lot ry Bi. .Nuv \‘.Grl SRS WAL o warted Wi :: f::: g:‘l:: ;:g::; :::: ’9‘:)0;).::
408 WALNUT STREGT, Puiaseipnis. | EIO0E o o Opuer o Mave o7, SACEET: | The Toll-Gate! . Siemreasiitiss | 50 Cast Gina, 2,000 each .. 100,000
» e . ' mobhivts m ( 9, o
R ] G052 Bronaway b 0., Box 4306, N. X+ 2nd! Address wits stamp. I C. ABBET, bamslo k.¥.| 100 Cash Gitts, +100.000
HUSSEY'S NATIONAL - 240 Cash Giits, v 120,00
: wara Stmn& Pmnp BLAEKES PATENT 300 Cash Gifts, 100 each... 50,000
Cona[e Amhtemul’e B RARDIOE $ Stone and Ore Breal 18,000 Casb Gifis, 30 cach... 930,000
1 Adams it., llroolln NY re br er GraodTotal, 20,000 Gifts,all cash, 2,500,000
New und Original Desigus, Workin MY Crushos m bara and brittle substances to
Scale Drawtngs, and Detalls for s w g‘ﬂ Also, any Kind of PRICE OF TIOKETS,
. Styles of low-priced uomcs. with Fortho M n or tor Co! iclm,cu
Specifenttons and Cost. Just Pud rll'j it mxcmmu & CO., Whole Tickets . . $50
Hashed, [Royal quarto. Pou ~pald, §6, DB.OP A " Ooxn: New Havea, Conn. SaYei !
wqurﬂ;egy 8 "“”“f&':'."; "“;:"‘“ OOD-WOBKINO I.M:EINIB! ?xy J;‘OB LEGAL ‘ADVICE 0011058}31:" 'rleu;;:-,lor 1:.;1: ‘(.Zt;nvon 5
etall 'worth Planersand Rich- . 1 ole Ticke or 500
Specifications & Estimates "“'{"{;F‘“W schin. R, Counsellor a¢ Law, 8 & 11 Nase Hoowm ¥,
ABCH TECT iy DOLLARS, post cu;s{.oona hi:m‘-‘-lah:'mu York. Counsellor and Advocate o Pateat Cases.” " | 22% Tickets for . 1,000

MONC ‘ o ,ﬁ!' ﬂﬁ)W“L*N‘ Dollars, post

BRI 243195 AL | 9ix Dellars, post

ORANGE JUDD CO.. 243 Broadway. N.Y

ho) WROUGHT

[1111% IRON
Brams L G/IEDERS

[

NEW & EK’I",EOVID PLT'I‘IRNB.—IA
GOULD,. N wIN, J, g R Ave, lam N
vn 1 000 IN

SSTEAMPUMP

BLAKE

For Tickets and information, Address
THO, E. BRAMLETTE,
Agent and Manager,

Pabdlic Lidrary Bulldizg, Loutsville Ky
orTHOMAS B, HATS & C0.

MACHm E RY T“ s ‘h:nd xh”. °'(h“" = “mon:" York—Chicago &% Broadway, §.¥

= $)[) Per esy stiome. Terms Free. Address

IRON & WOOD WORKING MACHINERY rhd proved Todd & Baﬁ'erty Machine Co. B0 2§20 o s & o Partans, .
" "OF EVERY DESCRIPTION. 00 foraiah al sisss ot sasuractuus or

Cold Rolled Shafting,

e e
elsewhnere. For prive
me Klomas & Co, Unlon Lron Mills,

The celedrated Greene Di!.lo we's
hmt‘hbuundmlo(kn"uu vunm
deaary, Hol udhmbu‘hmw Bollars lu
ma. Steam

Mum & Co’s Patent Offices.

pe. Mill Geariag. Sharung, ¢ ==
HANGERS, PULLEYS, COUPLINGS, BELTING PATENT Amu ronu'?a" Hiven mm"::is? &h“'h"’ Established 1846.
&c. &c. Send for Liustrated Catalogue and Price List Pla and Matchiny st Tocls; for Judson's Goversors and SLop-Vaives ==
GEORGE PLACE & CO, awmxmw«m W AREROOME T o BARCLAT ar e FEWTESsy | The Oldest Agency for Soliciting Patents
121 Chiambers & 108 Reade Sta., New York. WARKS. PATERSON. NEW 1 KRAKY .

RTANT FOR ALL LARGE CORPO-
RATIONS axp MANUFACTURING CONCERNS.—

»
-erk'o Wluhm u&r, es&:: o
whmn pn nnn. u IM
stations Of s Dea

S . O, e
J.E. lUlt l’. 0.8 lm. nonoah
N.B~This dotecioris wo U. 8. Patenta.

l. A. i’l lACSHﬂS LO..;’I L! .Bzﬁon

Fox ALL in the Rubber Stamp
| A EQE?.,U,,NQE‘.EW: Ao Do

Ladies at Home

$10 to S1000 5t ulis Sa i

particulars. Tuxsmipox & Co Bankers ? Wall St 8. Y,

MACHINERY, seifudisi N

in the United States
TWENTY-EIGHI YEARS EXPERIENCE.
MORE PATENTS bave been secored through
tils agency, at bome and abroad, than through any other ln
be world,
SIXTY THOUSAND inventors bave avalled

|| ted as sgents.
aglng or num. t.. mmmu muo!n au- e:"dmf.':“'_ ";‘,",.‘.‘.’,‘{".‘.'J,ﬂ"";%'; r'A.\EI. Bc;d &-cent lmN MERIAM & CO, themselves of Munn & Co's services in examining thelr la-

T R o P o Ana s At smpncdtng * mmin? ¢ partcalats. TiE GRAFEIO COXPAXT, o4 Dasafactarens of tho Iatest fimproved Fatast Dan | veations, and procuring thelr patents.

FOOT LATHES WITH JIG | e s i melemg, Tmone, Ntk '..'.a"...":i. gl Y6 | Ther cmploy ot sttt 3 cope o the st
- and Circalar Sa e Atachments for Amateurs and Me- H. WESLEY PERKINS, Arbors, sm”kx.z Saws, Hatlway m 'm t. perienced men a8 exsminers, specification writers, s
; fce. d 1 uu.., - —
4 é"&'}ﬁo%{“. :iq:ur':ﬂ.\.a(.omnm Boston, Mass. | I Flc,, ENGRAVER otker of Wood- 2 that can be found, many of whom bave been se-
| SCIENT' udvneolwug'ntou mu .w ected from the raks of the Patent Office.

PLANING & MATCHING,

Moalding, Re- Slulﬂl’ and Tenoolog Machines, Scroil
Baws an heunm‘c‘ w!gnlo.g v.:a!:c;y.y

OuN L a es

e o 3 3119 Liberty 5r. N.Y.Clty.

31 PARK ROW, N. Y.
ILLUSTRATIONS OF EVERYTHINC.
DaSIGNING, DRAWING, AND ENGERA VING.

& Co.

RIDGES—CLARKE, RERVES
PH VILLE BRIDG RKS, Oos,
4 m{u LR SXIDGR WO 40 Wal-

MUNN & CO. a connection with the pablication of the
SCIENTIFIC ANERICAN, continme to examine inventions,
confer with iaventors, prepare drawings, specifoations, sl

' e — g < g b 'ﬂ-ﬂ;llv—-h gpvumm ssignments.attead to Sling spplications in the Matant Office
L S !
| IKST CLASS STATIONaRY ENGINES nonx’rs—l’menttm:lmg done on the ses. from ore ;.ﬂ'.:.."....‘:..,.'",, 3 {:!w:;t ‘."JI‘::‘?-‘ a«\:.s -u: each case step by
gee—Cuat Steel Cylinders, Hods snd Straps made to_order A K cen - w . K = i &
e Berians Basioas. 8 to B o.r.hd | 3F Aay form or oios, A Yo Maxers o the gel » : fore cxam) This i dove

dress BLOOMING TON LROX WORKS, Iﬂoomtmol i

OTIS, BAFETY noxs'r:;;

. AN llﬂm mwuﬁ
ORTABLE UTM (NU}N&'.‘&X‘).PE
"amx.lm nl:l::lvl '!ll'l Y 4

e thas 1,04
e
R rrantad catlofactory o b sale:

ogerel
ikurs P O ¥ O Lewranne, Mass
DUBOIS

oqu

S, COP. LEOPARD & OTTER @1 vvln

‘nmb ‘and Mintature Telograph Lustra-

su-m'i Tom
ARBBL MACHINERY
‘! I ., ADING AND SHINGLE M'
LK TTE’K;F lduuﬂ’llﬁ, EQUALIZERS, AN
[ ) J
lI‘!All.lu GAUGH lA‘l'ul—'or tursing ull kinds han
dles and Uablnet 'mﬁ P nt and best In use, Wi
mnnwtu: . ““l'h :c o a"‘ Iren Working
nea, A
Machinery, Sigam KR IERY & VAIL Locxport, N. ¥

LASS IOULDG (oll 'lﬁ"‘.’?h’.fﬁﬂ
X lv’vo‘l!tl).l. nll" "x?"c‘-'" e... 'u...ba Y. Forany

' [ ulre & woald (0 dle).
(n j n ﬂuo ‘on will m ‘ ‘o I‘OULDS e
rnua l—na modal ox Anmla Inclose slamp,

gumuu AND unnlb MACHINERY.—

vod La and M
e ;: n}.:\ l“r‘i’ L i %‘Lﬁ.%
" are, 0
.l':uu-'le.o -Mdm ﬂ(l%f. N. Y.

BANKRUP'I‘S SALE OF BOR ZONTAL
and Vortieal llo?n l-nlu. :‘::o lo' uc teconc
ané u"l‘l‘"?‘n{ IHON Wu 5. New unn.. Cons

At home, male or female S35 per
work wvoi. day or ovening. Ne Caplial,
g all e e s, penes
{ W
cent return ou.’o. of-.o. "’8‘ l'ﬁ ?

A WEEK to Male uo Female sm
locality, Costs NOTHIN &; mun
FREE. P. O, VICKER L, Augusta, Me.

through their branch office corner F and Tt Streets, Wash-
ngton. They also prepare and file caveats, peocure dosign

onnrnuu Send (wenty- vy Senls W GEUL, P,
ROWELL & CO_ 1 Park Row, New York, for thels

of one Aw ndred Pages, COntaln h of Lo
u'nu.pon and setimuates showing cost of advertiaing

H

Sonsw Cassxns,

MRILL Gavus,
One patr of Chasers u-nl hnl ADY addrems for Y.,

20, 12, 14, 16, 18,20, 22,21, 52, % 40, 48 threads Lo An.
Dl Gag, 0, lndupcnu e ‘n nu who use Fwist Drilin,

sont fred ce Liat of Small Tools fn e,

20
GUOD\O‘ & WlOl I’MAN tl(.or.llll. Hoston, Mans

Andrews Patents.

L
;%%-‘ﬁ.%‘f‘ Slugle, 1.9
J X AT

mple, Durable, and Koonemicnl,

¥ trademarks, and reissoes, attend to rejcted csses
prepared by the investor or other attorneys) procare cogy-
rights, sttend to Interforences, give written oplalons oa
matters of nfringement, farmish coples of patenta: iy fact
attend to overy brunch of patent business doth in this and
o foreign countries

Patents obtained in Canada, Englsnd, Fravoe, Belgtum
Germany, Russia, Prussia, Spaln, Portugsl, the British
Colonles, snd all other countrivs where patonts  are
granted.
A special potice is mado (n the SOENTIVIC AMmircay ot
all inventions patented through this Agenoy, with the
narne sl resld of the Patents are often
8ok, In part or whole, to p Lt 1 to the In [
by auoh notice

A pamphlet of 110 pages, contatning the laws and full df
ections for obtalning United States patents, also & elrodlar
pertaining exclusively to Forelgn Patents, stating cost for
each country, time grunted, etc., sent froe. Adidress

MUNN & ©0,,
Publishers SCIENTIFIO umou.
37 Park '.'. N. XY,

AUTWART stroet. Now Yore,

Braxon Omcl—(}o.n“ »
w and Tth Streots




—

334 -5

Scientific Amevica,

[NovEMBER 21, 1874,

Bdveriigenments,

e e ————— e e

L A TR ) ALY

Engraping mov Nead adeertisements at the same rate per

ine, by eaarement aa tha letler press, Advertisements

wined bereoneat al publication opice as early as Friday
morning to anoﬂ e,

PRATT’S
ASTRAL i

fost And Dest O1 pyer made—burne in any Inmp-for
glo eyerywhoro, CHAS, PRATT & CO.
Established 1770, 108 Fulton street, N, Y.

‘VANTED—A Business Man with 5000 to 10,000, to
j wanufactore an nonsuypassed Nox-Coxnooron
Address NON.CONDUOTOR, Haltimore, P, 0, Hox 647,

Read This Onoe—Onoce !

Then Read it Again—Again

Waltham Watches.

CORRECT Timekeeper ix Indispensable to ever
A one who has appolotmen’s to keep, MEN A
WORK, tralos 1o ment, morm\f- to attend,In UL
business that '8 worth dolng shonld be DONE WELL
AND ON TIME. y
For this purpose every one should own -‘\\ ~l}!~vg|p
Watch ; and to meet THE MEANS OF ALL Cl \hhl-.h‘
they are made of varlous grades, 1o that every tuste and
purse can be suited, A SUBSTANTIAL ACCUKA e
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

&

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,

|
|




