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BALLASTING MACHINERY, buckets are of wroaght i ‘ .
Our illustration shows a very useful form of machine for | rubber belting 13 incfela ':3: LS g e i Hilactutionss T A i

A hood is placed over the | of the Society f
breaking stone and ballasting railroads, and for macadam. | top to shade the delivery from the wind. The Iadder deliy- .\hnchesw: y'l'hol'; :::hf:?:::;fl:l:lcoh:: f:.m';l:f:.:;

RAILWAY BALLASTING AND STONE BREAKING MACHINE.
jzing common roads. It is the design of Mr. Marsden, of | ers the material into trucks on the opposite rails. The boﬂor‘ at which it can be driven without noise, bevel wheels being

Leeds, England, and the stone-breaking arrangement is the | is fed by an injector | entirely dispensed with, motion beiog imparied by strspe.
S R rtons minthiie kooven s Blake's siohs cresber. . The upright frame is in one casting, the table moviog up
Tbe machine is designed especially for ballasting rail- WOSDBORING RATRINANT. mnd Gawi T SIS, KA WOt S JIE SIS SRS PSS SoEm

waggiand 35 Jaslong: 1 known that® stone or slag| We publish berewith an engraving of a very simple boring | and wheel. [t will bore holes from } inch to 3 Inches di
properly broken and screened, is a most "excellen‘ mate- | machine, the whole counstruction of which is obvious from | ameter, and 12 inches deep, and can be fitted with plug cut-

rial for such purpose, giving a close rosd” free ters and recess cutters. ;
from dust, while the material is left in the The machine illustrated herewith does not ne
best possible form for binding togetber. The cessarily possess advantages over the same class
machine is used on the London and Northwestern of machines made in this country, bnl. it may in-
Railway. and Is capable of bresking down for terest our mec?unhfa to see an engraving of one
ballasting about 120 tuns of slsg per day. The of the best of its kind v.uuAd in Eogland.
- 'ﬂ‘h‘ of the apparatus isabout 26 tuns. The Monopolies of Inventors,
mc'!::: 'l::kr“"j.'.:n :r:r;‘e:;:f‘ ~ l':"::: A large fortune made ‘from valuable patents
hklngghno.t ng nr:ach r;lde =g tgi‘bnrp the was that of the late L M. Singer, who left prop-
e : ralued at §0,000,000 in the United Stat
other end resting on the jaw and in the adjust ::d' ‘;4%00 (:()O‘In Earope. It bas often b.-::
sble toggle block. When the jaw is forward observed that inventors are not apt to amass
_l-buc plates are placed in a stralght line, when it wealth, This statement, however, is wide of the
I8 back they assume an angular position, one up, truth if it means that inventors are more apt to
::' ::hr:l:.(:o:;‘:rm:"u“ﬂ:o' m::‘:nfa:’:l:“l; :;':; die poor men than lhoa:‘ who engsge in ﬂc;tlur
= branches of business, ‘e are very confident,
the crank, two distinet vibrations of the jaw are s::: the Artisan, that, if a compui?;n were (n.
made. A borizontel cylinder, 14 inches in diameter stituted between inventors and all those in this
by 14 inches stroke, is placed between the arms country who have engaged in mercantile busi.
at the rear of the machine. These arms carry ness, stock speculation, or banking, it would be
plummer blocks, in which runs the crank shaft found that as many ioventors have acquired
in n:jn:u:lo gun maul;tvoﬂmuuive fly 'b:’h‘; wealth in proportion to their whole number as
each weighing one tun. are fitted at each end o those engaged in any other branch of business,
‘b.t:h“:(.)d Theso carry crank P':’-.d‘”li"“;;;" We might enumerste instance after instance
Becling rods pass to a stout crossho i P where very large fortunes have been made, as in
por guides are bolted to each side of the frame,

tho easoof Mr, Sioger. Should we do this, how-
and the piston s coupled by a stout link direct ever, wo might supply an argument to those who
on 1o the rocking bar, An eflicient governor Iy

bolleve that patents create oppressive monopolies,

supplied to regulate the speed of the engine to Weo are williog to grant that, when wealthy rings
125 revolutions per minute, There Iy a serow- and cliques are enabled to control legislation, so
down starting valve, and the motion of the slide u# to obtain the renewal of patents, through the
vilye Is effocted by an eccentric working on to a ald of bribes, which they could not obtain under
welgh bar or rosking shaft, which bas an L lever the regular working of the patent laws, oppress.
link to the valve spindle. The cut.off is ar ive monopolies may ba created and fostered, but
rangod at five olghths of the stroke; but by a this is to be attributed to the genoral corruption
slot in the L lever, the stroke can be lengthened of officials, and it is not peculiar to the working
or shortened to cat off sooner or later. of the patent system, Designing individuals
The boller is of the vertical type. The eleva who combine to control legisiation require mo-

tors radiste round the bottom shaft, snd the e tuiadd et caad=s w41 AN ASIIIA S nopolies of privileges in other departments of
angle of delivery can be altered by the wind _ e S business more oppressive than any monopoly
Jass attachod to the side of the machine, The FURNESS & C0'S VERTICAL BORING MACHINE. which Las for fts baxis a patented invention
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PUBLISHERS' CARD.

The present volume of the SCIENTIFIC AMERICAN is draw
ing rapidly to s close. Three numbers (including the pre.
sent) and the year will be ended. Some eighteen thousand
of our subscribers will find, printed on their wrappers cover.
ing this week's papers, the announcement that their subscrip-
tions are about to expire, and the request that they will re.
mit for the new volume. To prevent any break in the conti-
nuity of their subscriptions, and to enable the publishers to
know how large an edition to print at the commencement of
the year, subscribers are invited to remit for & renewal as
early us possible. Simultaneonsly with the mailing of this
week's paper, an envelope, containing Prospectus for 1876,
s beautiful chromo Name List, a Catalogue of our Publicea-
tions, and an Illustrated Hand Book, useful for Inventors and
others, will be mailed to all our subscribers; and we hope to
receive all the lists back again filled with the names of
those who wisk in the future to take our paper

To saye our friends all the trouble possible, we also In
closs an envelope with our address printed thereon, so that
all the submcriber and getter.up of a club has to do, is to
place his neme or list of subscribers In the envelope, with
the postal order, draft, or money, puts 3 cent stamp on the

former, and drop it into his post office.

The terms of subseription remain as heretofore—§3,20 per
aonum, postage prepaid by us, for single subseribors, with
discount for » number, Bee torms for clubs in special pro-
spectus. All news dealors throughout the country will, as
usual, recelve subscriptions and have our publications on
sale,

Tux mallway to the Hot Springs, Ark., has been opened to
within seven miles of the locality, and will be finished to the
Springs by January 1. This will open, to the convenient
azcess of the public, one of the most remarkable places on

the globe,

R .

Scientific American,

. WHAT IS HARD MONEY!

The Director of the United States Mint has recently made
his report to the Secretary of the Treasury, in which he
shows the amount of metallic ourrency in existence at the
expiration of the fiseal yoar ending June, 1876: Gold,
£48,668,000 ; sllver, £10,070,808, and minor pieces, $280,875,
This is asmall supply of currency for so great a country,
and doubtless statisticlans find little difficulty in tracing
its course durlng the period of its circulation. Smull ns
the amount is, however, it will serve to illustrate a curious
faot. Leaving the nickels and pennies ont of consideration,
guppose that the aggregate sums mentioned of gold and silver
could be thrown Into circulation on some given day—say
June 1, 1875—instead of at divers times, as of course was
the case. Suppose, further, that on June 1, 1876, the total
could again be collected and delivered at the mint. It might
naturally be inferred that, the mint having regained exnctly,
to all appearances, the sum it sent forth, it would be
financially as it was prior to emitting said sum-—no poorer,
no richer. The fact would be, however, that, if the mint
should receive back the gold and silver at face value, the
government would lose over $100,000; for it wounld pay for
gold and silver never returned, for precions metal not non-
existent but distiibuted in the metal of cash boxes, the
wood of tillg, in the skin of human hands, in the threads of
clothing, in the dust, in the air—lost by the unavoidable
waste of almost imperceptible wear. The five dollar gold
piece which we put in our pockets in the morning is not the
same as the five dollar gold piece we take out at night, al-
though the coin may never have leftits receptacle in the in-
terval. Probably no balance is sufficiently delicate to
indicate the logs; but loss there is, and one which bicomes
an appreciable quantity after a month’s carriage.

A better idea of the amount of deficiency in coins due to
wear, can be obtained by considering the currency of Eng-
Jand: Gold sovereigns are composed of one twelfth alloy
of silver and copper to eleven twelfths gold. American
dollars consist of nine tentha gold to one tenth similar silver
alloy. It has been determined by actusl experiment, con-
ducted several years ago under government auspices by
Messrs. Cavendish and Hatchett, of the Royal Society, that
the English gold standard, as above given, is the best com-
bination in point of power to resist friction, During these
tests, alloys of silver, copper, platioum, iron, tin, lead,
bismuth, manganese, nickel, cobalt, zinc, arsenic, and anti-
mony were made with gold, and plates of the various metals
were rotated for long periods in tumbling barrels, and were
rubbed together on an average of half a million times ench,

7% | Toward the close of the last century, trials were made to de-
52 | termice the loss of metal of the coins, more especially of
s | gold, and these tests have since been frequently repeated.

The average result, according to the best authorities, and
reached by taking an average of all the gold coins in the
country and an average of all the hard usage to which coins
are exposed, shows that each coin bears an annusl loss of
about 1.90C by friction. In silver the loss issupposed to be

¥ | five or six times greater, owing to the more unceasing circu-

lation of silver than gold, and the less degree of fitness of
the metal to bear friction. At the close of 1872, s careful
estimate of the coin in circulation in Great Britain and Ire-
land placed the gold at £84,551,000 and silver at £15,000,000,
from which it will be seen that, in the three years which
have passed on the amounts above noted, there has been on
the gold an annual loss of £03,0455, and on the silver
£90,906, or, for the entire period, the sum of nearly £2,-
900,000 has been absolutely wasted. Calculsting in
similar manner for the circulation in United States coin
gives over $100,000 for the yearly loss, but this, of course,
is merely approximate, owing to the difference in composi-
tion of alloys, and to the fact that British gold coin is in-
trinsically more valuable than ours in the proportion of
£55 1o $54.

The Joss due to wear falls generally upon the last user of
the coin. In Eogland, where the exchange of gold for
Bank of England notes is constantly going on, the person
who presents a light piece is the sufferer. A number of
clerks of the bank examine the pleces and weigh them in
bulk with very carefully adjusted scales. If the standard
welght islifted, notes are given, Should, however, the scalo
not furn, a few light colny are picked out by Inspection and
others of full welght added to make the balance, the por.
non asking the exchange being charged with the difference
in value, Should, however, a person presenting light colos,
on finding the pleces to bo below weight, change his mind
and conclude not to take the notes, the Inw steps in and
ruiny his coin so far as its clroulating utility is concorned,
The clerk unceremoniously elips each pioce by cutting a gash
noarly through and across its diameter, and hands it back to
the presentor, despito his protosts, If ho chooses to pay o
kmall tax, usunlly from two pence to four pence on & soy-
erelgn, the spolled coins are redecmed by new soversigns,
While the bank may thus in the course of business recolve
light pleces In bulk with others, it never pays them out,
Quantities of coln are thrown into & wonderfully delieate
machine, which wolghs the pleces at the rate of 4,000 por
hour with unfailing accuracy, and sutomationlly separntes
the light from the full weight colns. The former go to the
mint for recoinage, and the government reimburses the bank,
the wear and tear of such coin being compensated for by
national taxation.

When subjected to such tests it will be evident that the
legal lifetime of asovereign, which is nearly the size of our
five dollar gold plece, Is quite short. The Avorage welght
Is 02562 ounce, and one year's wear, as already shown, re-
duces it 0°023 ounce, a quantity very readily distinguishable

by the balance, so that indeed the continuous clroulation of

| DECEMBER 11, 1875.

the plece for a much briefer period is sufficient to render it
open 1o rejection as light. Mr. Palmer, the Deputy Gov-
ernor of the Bank of Eogland, recently informed a Com.
mittee of the House of Commons that last year the Bank
welghed coin to the amount of £28,100,000 and rejected
£840,000, or about 8.0 per cent, as being light gald. For
this amount the Bank paid the value, making a deduction
for the deficlency in weight, which, at the rate of three
pence per pound sterling, would show a loss of some $250,.
000 in our money on the above amount. It wasalso stated,
anys tho London Zimes, referring to Mr. Palmer's roport,
that boxes of correctly weighed gold, sent by the Bank of
England to Scotland, frequently came back without having
been opened, acd Mr. Palmer stated that there is then some
reduction for light weight. He explained this by adding
that the mere shaking of the sovereigns on the journey will
make a slight differenco. There is a point at which every
sovereign becomes light, and many sovereigns turn that
point on the journey. Mr. Hodgson, M. P., a bank director,
stated that, i a box of 5,000 sovereigns, the number which
would be found to have turned the point would genernlly be
about eight if they had not been disturbed.

The resumption of specie psyments in this country, which
it is to be hoped may not long be deferred, will of counrse
resultin an enormonsly increased circulation of coln, and as
a result the waste referred to in the United Staten will be
augmented.  Whether it ever will be possible so to trest or
combine precious metals as to render them sufficiently hard
to resist friction, better than the alloys now do, is a ques-
tion for inventors, and one perhaps worthy of renewed in-
vestigation,

S —
MECHANICAL DRAWING,

In compliance with the desires of large numbers of our
readers for the publication of Practical Instruction in
Mechanical Drawing, we shall, in the first number of the
SCIENTIFIC AMERICAN SUPPLEMENT, begin a series of valu.
able lessons on the subject, by experienced teachers and
draftsmen. These instructions will commence at the begin-
ning, at the most elementary point, and their aim will be to
show how any person, young or old, whether naturally
skilled or not, may learn to draw. We are convinced that
there are thousands who would be glad to avail themselves
of simple and plain directions, periodically continued, with
plentiful examples for practice, provided such practica in-
volves no expense,

We propose to point out, in these papers, by precept and
ocular example, how wide is the range of useful practice
that is open to any faithful learner in mechsnical drawing
by the use of a simple rule and pencil or pen. When we
say that these instructions will be such that they can be
taken up for practice or dropped at any time; that
they are specially adapted for leisure hours or minutes,
and are intended to be made so plain that the sim-
plest minds may easily follow them, we think that those
who neglect so excellent an opportunity for learning will be
without excuse. We suggest to the heads of families that
they cannot do a better thing for their boys than to make
them a present of & year's subscription to the SciENTIFIC
AMERICAN SUPPFLEMENT, and encourage them to follow these
lessons in drawing, See prospectus clsewhere.

We also suggest to young men the propriety of devoting

their leisure time to the practice of drawing, instead of
wasting their evenings in useless loafing at the country
store.
To all, whether young or old, we suggest the propriety of
learning to draw. Its practice quickens the mental percep-
tions and Insensibly promotes a taste for other useful
studies, of which many, suggested from time to time in our
paper, may be readily acquired.

The life of the late Henry Wilson, Vice President of the
United States, is a striking example of the progress in
knowledge that any faithful learner msay mske, even when
he begins Iate in life, and under toilsome discouragements,
such as those encountered by s poor shoemaker.

EXPLOSION AT THE PULLMAN CAR WORKS,

On November 10, & strange explosion took place in the
Pullman car works in Detroit, which dangerously injured
soveral workmen. We give some details about it, ns the event
conveys & useful Jesson to establishments where similar ar-
rangements aro in operation, and because it is a verification
of the sclontific theory concerning the nature of explosive
gaseons mixtures,

In this establishment, the furnace under tho bollers is fed
by the refuse matter of the workshops (shavings, sawdust,
ote.), which is swept into openings in the floors of the differ-
ont rooms, Theso openings communicate with a Inrge brick
whaft or flue, resching from the top to the bottom of the
building; Inside this flue is an iron pipe through which the
sawdust and small shavings, from severnl woodworking ma-
chines on the different floors, are blown. This material is
collocted by means of a fan blower, which, exhinusting the
alr from funnels over the machines, onrries it along by sue:
tion, and then sends It by prossure down the iron pips into
the furnace below, performing the double function of blow-
Ing the fire and furnishing fuel in the form of dust. When
this dust fuel is not needed, the connection of this pipe with
the furnace is closed, and the blast sent up through the sur-
rounding flue, while the exit of the dust and shavings out
through the roof is prevented by a wire grating or screen in
a cupols on the roof, wherein this dust is retained. This
cupola Lins to be cleaned out from time to time, the dust be-
ing thrown down the large brick lue, Workmen thus em-

ployed discovered that the material on the bottom was on
fire, baving been ignited through a defect in the closing of




the communication with the fu
ward alr current in the flue had drawn sparkn,  As water
thrown in from below did not extinguish it, & hoso was ap-
plied to the top; and at the moment of injecting a stream of
water, a most violent explosion took place in the flue, blow-
Ing the wire grate, cupola, and belfry into fragments, and

high into the air, und wounding 18 men. Thena fire hmke‘

outin the roof, but this was speedily under control after
the firemen arrived.

The local papers, commenting on this event, say that the
water was changed into steam, oxygen liborated, and the gns
ignited ; this of course is erroneous, and the cause of tho ex-
plosion ought to be attributed, like all similar vxplosions, to
A mixture of afr with a combustible vapor or dust. Just as
ordinary illuminating gas is liable to explode when mixed
with air in the right proportion, so will the dust of Inflam-
mable materinl. There aro already numerous examples on
record of the same nature. Last August an explosion took
place at the works of the Milburn Wagon Company at To-
ledo (880 SCIENTIFIC AMERICAN, October O, page 228, current
volume), which was also caused by the fine wood dust in a
shaft through which the shavings, etc., wore conducted to
the furnaces; it was %0 violent that the boiler room and
magazine were completely wrecked, the roof blown off, the
walls thrown down, ote.; and we then called atiention to the
dangerous nature of the dust of combustible materials,

In the Science Record for 1874, published at our office, it
is stated (on page 303) that at the town hall at Friedek four
persons were injured by such an explosion; and not wood
dust only, but flour dust, will cause similar disasters., In
the Ofen-Pesth steam mill, an explosion, which destroyed
the windows and roof, was caused by a cloud of dust of some
very fine varieties of flour being ignited by s candle, A
great explosion algo ocourred at Glasgow, where the stones
grinding the flour struck sparks during an accldental cessa-
tion of the feeding. Of the latter accident a detailed account
was given in the SCIENTIFIC AMERICAN of October 5, 1872
(page 200, volume XXVIIL.), where it is also mentioned that
Professors Rankine and MacAdam made experiments to as-
certain the inflammability of such mixtures, and verified the
result of the calculation of the right proportions to produce
the accidents in question. It has been found that the rpid
combustion of the finely divided flour, as well as the ignition
of a mixture of air with the gases furnished by the decom-
position of flour and of wood, may produce explosions, Flour
and bran mixed gave off, at 450" Fah., & g«s which, mixed
with nine times its volume of air, ignites; and such a tem-
perature is often obtained by the friction in the grinding
process, and it has undoubtedly been a cause of many unex-
plained fires ia flour mills,

Other materials than wood dust and flour have given rise
to ke sccidents. About 10 years ago, a similar explosion
took place in the Grahswite mines in Western Virginis,
where the dry, resinous, and brittle material had filled the
mining shaft in the form of an impalpable dust, which it
was afterward found could not be entered with impunity
without safety lamps.

It is therefore probable that the dry sawdust, with which
the flues in the Detroit establishment were filled, required to
be intermingled with air in the right proportion to form an
explosive mixture, and that the intermingling was effected
by the stream of water entering from above, while fire was
set to the mixture from below; or inflammable gas may be
hava been produced by the decomposition of the wood shav-
iogs at the bottom of the flue, or by imperfect combustion,
evolving carbonic oxide gas, favored by insufficient access of
air; this gas may also have entered from the furnace, by the
the acknowledged imperfection in the arrangements for clos-
iog the communication. This combustible gas may have
mixed with the air and combustible dust, to such an extent
8 to form the explosive mixture. There is no doubt that
the limits of such dangerous mixtures are often reached in
many loealities; and the actusl explosion is only avoided by
some disturbing influence, which prevents the attainment of
the required proportions, persons of the vicinity remaining
unaware of the dangerous crisis through which they bav-

passed,

THE PRESERVATION OF HOPS,

As the brewing of beer is making such tremendous strides
b the present day, owing to Its enormously increnslng con-
sumption, the production of and trade in ono of the most
important ingredients, the hop, have become a correspond-
ingly gigantic branch of commerce. The active constituent
in the hop is volatile; but a worse featuro Is that itis pow-
erfully acted upon by the atmospheric oxygen, which in
time rencers useless hops that have long boen proserved,
Hence sttempts have been made to keop them in thelr nor-
mal condition, and the manufacture of an extract of hops
ling bosn attempted in this country with apparent sucosss,
The brewers, however, found that they could not uso it, or
rather that if they used It it made the beer lens palatable,
and therefore less salable; hence they havo all adhered to
the use of the original hops, snd the great problem Lins boen
how to preserve the hops themselves. It isnow announced
in the German papers that C. B, Jung, n merchant in Furth,
hins sucoseded in doing this by removing the stmospherio alr.
As it was not practicable to do this by exhaustion by an air
putsp, ho attempted to do it by displaciog the alr with s gus
that did not contain any oxygen, or at least no free oxygen,
and he tried nitrogen, hydrogen, carbonlc oxide, earbonic
scid, ote. : and he patented his process In several countries.
At last he solected earbonic ncld ax the mm:‘vﬂmlw .m:‘l.'::
choapest gas, as it can be made by mixing limestone or ¢
ﬂulpl‘::k acid. He operated thas: He loosely filled n
box (lined with tin) with hops : be brought & tube o the bot_

roace, from which the up-

tom of the box, and by it conveyed under the hops thoe onr”
bonie neid, which, boing Lieavier than aly, remained below,
and drove the air out upwards. He then compressed the hops,
filled the box up agaln with more hops,and admitted more gus ;
{ 80d ho continued In this way until the box was full, then put
on the cover, and admitted more gns, to prevent the penotra.
‘ tion of airby possible diffusion, and after a while he cloked
the box hermetically.  For the performance of this genera.
tion on a large scalo, he proposes to have the gas ready in a
Inrge gas holder, similar to those used for Muminating gas,
and to introduce it by a moderate pressure, The hops pre:
pared by him in this way have thus far been found by the
brewers to havo remained in perfect condition, and fully
equal to the fresh article,

THE SCIENTIFIC AMERICAN SUPPLEMENT.

The first number of this now addition to our publications
will be ready next week. Wo lusue it considerably in ad-
vance of its actual date (January 1) for the convenience of
those who desire to procure coples for examination prior to
subscribing. Single copies 10 cents, For sale at all the
principal news stores throughout the country. Single cop-
ies also sent from this office to any address on receipt of
the price. The first number of the SCIENTIFIC AMERICAN
SurrLEMENT will contain a large amount of interesting mat-
ter.

Among other things it will contain a paper relating to the
Construction of Ice Boats, illustrated with working draw-
ings and specifications for the making of the best and fast-
est boats now used on the Hudson River. These articles
will be of great utility to young mechanics in all parts of
the country, furnishing them the measurements, propor-
tions, and all the details of construction, The ice boat is &
simple machine, but its use involves some skill and is pro-
ductive of great enjoyment.

For a more detailed statement of what the subscriber to
our SUPPLEMENT may expect during the year we refer to the
prospectus in another column.

A HINT FOR THE HOLIDAYS,

As the season for gift-giving draws nigh, the annually re-
curring problem, what to give, presents itself. What will
afford the most pleasure or yield the largest benefit for the
money to be expended ?

‘We do not propose to answer or attempt to answer a (ues-
tion so delicate and important; but would merely suggest a
few instances in which a very useful, pleasure-giving, and ap-
propriate gift would be a year's subscription to the Sciex
TIFIC AMERICAN.

Employers often find it advantageous to manifest their ap-
preciation of the fidelity and painstaking care of the better
sort of workmen by & holiday gift; and for such a gift, &
year's subscription to the SBCIENTIPIC AMERICAN is some-
times chosen, In some cases as many as fifty workmen in a
single establishment are reminded, in this way, that their
personal character and skillful services are favorably regard.
ed by the propristors. And we have been assured, by those
who have tried the experiment, that gifts of this kind are as
profitable to the giver as acceptable 10 the receiver. By its
timely suggestions, hints, items of information, and general
influence, the SCIENTIFIC AMERICAN makes the recipient
more careful and intelligent as & workman, more feriile in
resources, less likely to waste his time in idleness or unpro.
fitable associations; and the giver reaps a benefit perhaps
many times above the cost of the gift. This, leaving out of
sight the pleasant effect which such attentions from employ-
ers have upon the employed.

Equally happy will be the effect of such a gift upon any
young mechanic from any interested friend. It cannot but be
instructive and improving ; and many successful machinists,
artisans, and others have gratified us with the voluntary as.
surance that their progress in their chosen trade or profession
has been very largely owing to the habitual study of the Sor-
ENTIFIC AMERICAN.

But it s not to the mechanic only that a subscription to
the SorexTiFic AMERICAN will be acceptable and usefal.
To the farmer—young or old—its pages are full of sugges-
tions and instruction ; and no better or more pleasing present
for its ocost could be made to & wide.awake son of the soil.
This not only for the wide range of entertaining and instruc-
tive sclontific matter it presents, but also for the informa-
tion it furnishes In regard to improvements in farming ma-
chines and implements, and still more in regard to the hand-
ling and care of them. To bea successful farmer to-day, s
man needs almost to be & machinist as well,

Not less’ appropriate is the SBCIENTIVIC AMERICAN as &
holiday gift to the doctor, lawyer, minister, or other profes.
gional man., Each and all of these have to do mainly with
the great army of producers, of whose thoughts, labors, In-
torests, oto,, thiy paper is an exponent ; and tholr success in
thelr professlon eannot bat be furthered by such n knowledge
of the world thelr ollents live In, as our papor s oaloulated
to furnish. -

Do you contemplate a holiday gift to your pastor? ( ‘onsld-
er whether a present which will break tho routine of his
professional reading, which will show him, from week to
week, what the men who deal with the physical are attempt-
ing and achieving, how they rogard the great question of
force and life, and what is doing in the world of Science and
scientific speculation: whether such a gift will not prove
at once useful and suggestive to hiw, a help in soclal inter.
course, & means of diversion and of Instruetive recreation.

Is it a gift for the village schoolmaxter ll:'nl you are seek.
Ing? A copy of the SBCikxviFic Asmnican will give him »
weekly respite from the domination of text books, toll him
much that the intelligent patrons of the school are interested
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In, and furnish an abundant stare of {nformation with regard
to the world's activities, the discoveries of Belance, the rss-
torpieces of inventive genius, and & thousand things, not only
avallable for breaking the monotony of school studles and
brightening the wits of the children, but directly useful to
him in increasiog lis range of knowledge and widenlng his
views of man and nature,

Is it & bright student you think of favoring? The annual
volumes of the BorksTivic AMERICAN furnish instructive
matter equal to severnl books of corresponding cost, besides
n multitude of engravings, illustrating not only the best in-
vontion¢, but the more Important feats of engineering and
construction, new discovories in chemistry, electricity, and
physlcal science, figares of many new and remarkable plants
and animals, portraits of ominent men, views of the world’s
groat workshops, and scores of other interesting scenes and
objects. The subjects discussed and described, unlike those
of his toxt book, are subjects of current {nterest and signifi-
cance. They open to hiny sn inviting entrance to the liviog
world of human thought and action, enliven his interest in
what is useful and instructive, and tend to create in him &
becoming respect for the dignity and honor of labor. And
its influence is cumulative. The pleasure and profit of the
gift do not pass with the holiday seasop, but abide through-
out the year, bringing, at the least, fifty-two reminders of
the giver's thoughtfulness and kindly considerstion,

What is true in regard to the fitness of the SciesTIFIC
AMERICAN (and of the SCIESTIFIC AMERICAN SUPFLEMENT
as well) as a cheap, appropriate, and usefal holiday gift to
the classes we have named, is equally true with respect to
many others. Is there no Association, Society, Reading
Room, Library, Lyceum, Lodge, Club, or Institution, in your
vicinity, whose prosperity you desire to promote? Probably
nothing that you could do would be so highly appreciated by
the members as the gift of & yoar's numbers of Tue Scies-
TIFIC AMERICAN and SBCIENTIFIC AMERICAN SUPPLEMESNT.
These two publications, costing only $£7.00, will farnish fresh
and useful reading matter throughout the year, equal in
amount to eight thousand ordinary book pages.

SCIENTIFIC AND PRACTICAL INFORMATION,

RUSSIA AND THE CENTENNIAL,

A curious misunderstanding, it now appears, Las existed
throughout the country relative to the attitude of Rassia re-
garding the Centennial. Her neglect to apply for space, and
to nccept the official invitation of our government to contri-
bute to the Exposition, has been a matter both of surprise
and regret, since the friendship existing between the two
countries has never been impaired, and the non-participation
of the empire has been construed in the light of an intended
slight. The news, therefore, that Russia has not only re.
cently officially applied for space through her representative
in Washington, but has asked for double the ares sllowed
her, will be received with general satisfaction. The Russian
journals promise a magnificent display of national prodac-
tions, which will far exceed anything hitherto contributed
by Rassia to any of the great expositions heretofore held in
Europe.

REMARKABLE FEAT IN SAW MAKING.

At the works of Messrs. Emerson, Ford & Co., Beaver
Falls, Pa,, on November 11, & solid toothed circular saw,
with 40 teeth, of No. 5 gage at the center, and No. 6 at the
rim, was finished complete, ready for market, in the short
period of 7 bours and 45 minutes. The saw was on the
anvil (being fiattened, smithed, hammered, and blocked) 4
hours and 55 winutes. The hammer strokes were counted,
and aggregated 12,764. Tle balance of the time, 2 hoars
and 50 minutes, was occupied In drilling, toothing, grind.
ing, hardening, tempering,and cooling/after it was tempered.
The teeth were ground into shape after they were cut, and
the saw was ground after smithing, then again after being
hammered and before it was polished and stawped. Total
smount of labor expended, including that of helpers, was
12 hours and 40 minutes. The saw was of high temper, and
required rather more than an average amount of smithing, s
8,523 blows were expended in this laborious operation
alone,

AN IMPROVED METHOD OF ETCHING COPPER AND STEEL,

In overlooking the recent handbooks, encyclopedias, tech-
nological dictionaries, and journals, many directions for eteh-
ing metals,especially steol and copper,are found. Itisa pity,
however,that most of these prescriptions only very imperfoctly
fulfil the purpose intended, while some of them are even
uttorly lmpractieable, Bome modorn industrial establish-
ments in Germany, especially the Metallurgioal Museum of
Nuremborg, have undertaken the task of submitting the pro-
cosson proposed by the books to practical tests, in order to
wbollsh many of thew,which, lke & chronie disense,are car-
rlod from generation to genwration, by belng copled in good
faith in the handbooks and engyelopeding; nod it Is ex.
pected that only very fow of them will stand this severe
ordeal,

Rudolf Wagner, editorof the ' Aonual Chemical Teolinolo-
glenl Report” (Jadebuch dea chemischer Teehnologie), mentions
in a recent German Industrial journal that he found that solu.
tions of bromine and bromine compounds were mwost ex-
cellont for the etching of steel. He uses 1 part of bromine
to 100 of water; and in caso he wished to avold the vapor
of this volstile material, which may injure delicate objects
around he prefers & solution of | partof bromide of mercury
in 80 parts of water. For etching copper, be recommended
a solution of bromine in hydrochloric aeid, as preferable

above all other sgents known,
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IMPROVED FLOODWAY FOR WAREHOUSES.

In the accompauying engravings we illustrate still an
other of the useful inventions of Mr. John H. Morrell, se.
veral of which, of siwllar nature to that below described,
have already appeared in our recent issues. The present
devico i intended to supply & means of quick discharge from
the sinks or resorvoirs of a building to the drain pipe, and is
so provided with valves that no foul air from the sewer can

Scientific dmervican,

of the person in whose hands his earnings were deposited
swept nll away. Nothing daunted, young Wilson relin-
quished his long cherlshed plans and went back to his trade,
working on his own account, He prospered so well that In
1840, after six years Iabor, he owned his shop and the land
on which it stood, besides a handsome residence in the main
street of the town. It was during the year above mentioned
that he made his first appearance in politics, by warmly ad-

rise back into the house. In case of fire breaking out inthe
Jower stories, the smoke ascending the
main sewer pipe will be prevented by
the invention from escaping into thejup-
per rooms through the reservoirs. All
draft through said pipeisalso checked at
the reservoir at each floor. We also re-
present a modification of the device, show-
ing its adaptation to street sewers, both
for preventing the entrance of solid ma-
terial which would choke the drains, and
the reflux of foul gases to poison the air
in the vicinity.

The bottom of the sink or floodway
reservoir, a5 shown in Fig. 1, isset in-

vocating the election of General Harrison for the Presidency,

ollned so as to cause the hinged valve, A,
to rest in a closed position until such
time as water may enter in sufficient
qaantity to lift the valve from its
seat. The water then escapes, after
which the valve instantly falls back to
jts former position, thus effectually pre-
vanting the returnof foul gas. Bisa
wire petting or grating set across the pan
) asto keep floating débris from choking
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Rallway Tannel under the London Dookw.

The works on the East London Railway, by which the line
will be extended from the present terminus at Wapping to
the Liverpool street station of the Great Enstern Company,
are now rapidly appronching completion, and it is expected
that the extension line will shortly be opened for trafiic, when
there will be through communication between Liverpool
streot and New Cross, where the line forms a junction with
the London and Brighton and the Southmtorg lines, The
most formidable engineering portion of
the works is the tunnel under the eastern
basin of the London Docks, which has
just been completed. The water commu-
nication between one gide of the basin is
restored, and vessels of large tunnage
may now be seen berthed in the basin im-
mediately over the submarine railway
which has been formed. Operations were
carried on by means of coffer dams and
dredging trenches in the bottom of the
dock until the London clay was reached.
The driving of the piles and the construc-
tion of the walls of the coffer dams was
one of the most formidable portions of
the work. The arches of the tunnel are
of the ordinary horseshoe shape, built

the valves or pipes.
In case where it is desirable to carry

the drain pipes through the walls of a
bailding or underground, & valve of si-
milar construction is used, inclosed ina
box as represented in Fig. 2.

The sewer floodway is shown in sec-
ti in Fig. 8, and is applied to a sewer
oening, such as is ordinarily made at
street corners. Just beneath the open-
iag the box connecting with a pipe, C,
leading to the sewer, is set. This box is
divided intotwo compeartments by an in-
clined partition, in which the valve,
conpnected similarly to that before de-
soribed, is hinged. In front of the valye
aperture is & movable grating, E, which
gerves as a strainer. There is alsoa mo-
vable pan, F, surmounted by another
giating, G. The pan, which can easily be taken out, allows
of the removal of collected obstructions, which are stopped
by the inner gratings, and thus admits of the quick cleans-
ing of the ficodway. The invention is simple, and could pro-
bably be cheaply constructed. Its use might prove an im
portant sanitary precaution in localities where the sewer ar-
rangements are defective in means for
preventing escape of gas. ~

Patented through the Scientific Ame- <7, 0
rican Patent Agency, October 5, 1875.
For further information address the in-
ventor, st Morrell's Storage and Safe
Deposit Buildings, corner of Fourth
avenue and 32d street, New York city. |

The Death of the Vice President.
Vice President Henry Wilson died on

the morning of the 22d of November,

of a third and fatal attack of apoplexy. };&

The first stroke of the disease occurred S

some iwo years ago, and a second at- =

MORRELL'S FLOODWAY FOR WAREHOUSES.

with seven rings of brick, and are sur-
rounded with three feet of puddled clay,
About two thirds of the Shadwell station
are already completed, and the covered
way northwards, in continuation, is also
nearly all finished to about 50 feet north
of Commercial Road. The retaining
walls for) the Whitechapel station are
also nearly finished, and the station itself
will soon be completed. The line con-
tinues from Whitechapel station to its
junction with the Great Eastern line at
Brick Lane, aud the works st this point,
which are comparatively light, are active-
ly proceeding. The whole of the works
have been designed by Sir John Hawk-
shaw, and are being carried out by Mr,
Hunt, the resident engineer. The esti-
mated cost of the works is set down st
$£2,500,000 per mile.
— =
Education of the Flea.

Mr. Bertolotto. the well known educa-
tor of the flea, is now in New York exhib-
iting his curious success in thisline. The
insects he employs appear to be the spe-

& course which resulted in his being chosen to the Legisla [ cies of flea common to dogs. The first lesson, he says, is to
ture of Massachusetts from Natick. Detailed reference to|put the insects in a small circular glass box, where, by
his political career,which extended from the cobbler’s bench | jumping and knocking their heads against the glass lor;
to the second position in the gift of the nation, is without |day or two, the idea is finally beaten into them that it is
our province. After repeatedly holding office in his native | useless to jump; and during the remainder of their natural
State, he was elected to the senste in 1855 and continued |lives, to wit, about eight months, they are content to crawl.

tack quite recently had prostrated him
ead aroused serious fears for his life.
From the last, however, he appeared to R
be recovering when the fatal visitation | %
came and resulted in almost instantand |

piinless death. ' - Sgeras

Like many of the men whose names 3
have become famous, and who have oc- =
cuplied the most exalted positions in the
pation during the last decade, Mr. Wil-
son srose from the humb) -st position in
life. His origin was not only in utter
poverty bat almost in vagrancy, and at
barely ten years of age he was sent
forth from the mere hut in which his
parents dwelt 1o become s farm drudge.
For eleven years he labored at his ap-
prenticeabip, employing every spare = S ;
hour st hard study from such books as IR g
he could borrow in the wicinity, or at St £ 2
his tasks during the winter months of
district schooling. When his appren-
ticeship had concluded, he obtained

small wages, and the money he scrupulously saved ; and as |

was common with Massachusetts boys in those days, he
looked forward to emigration to snother part of the State,
where a trade might be learned, from which a better income
could be gained.

In course of time he journeyed to Natick and there engaged
s & shosmaker. In three years, Le made seven thousand
pairs of shoes and saved soven hundred dollars, which sum
he determined to devote 10 the scquisition of & good ednea
tion. He had already entered an seademy when the failure

Having corrected their intellects in re-
gard to jumping, the instructor now fas-
tens a delicate pairof wire nippers to the
middle part of the flea's body ; to the
nippers any desired form of miniature
vehicle, such as a wheelbarrow, a car,
& wagon, ete., is attached, and the flea
thus harnessed trots away with the load,
to the great amusement of the looker-on.
The professor harnesses hisinsect pupils
into a great variety of other positions,
and makes them perform many curious
duties, such as the operation of a fortune-
telling wheel. orchestra playing, racing,
ete. They are allowed to feed twice
daily upon the instructor’s arm. It re-
mains for Mr. Darwin and his compeers
to determine what effect this system of
insect education is likely to have upon
the habits and development of future

~ broods,
770 3 > Py
; — Cold Bands In the Obscure Portion
i S g of the Spectrum.
) LA 3 Wbhen a thermo-.electric battery is

MORRELL'S SEWER FLOODWAY.

therein until he was electod to the Vies Presidency. His ro.
cord in the causge of emancipation is & most noble one, and
the mere history of the great reforms to which he gave un-
deviating toll would fill a volume,

Mr, Wilson was born in February 16, 1812, The aatopsy
of his remains shows, In addition to the effects of the malady
which resulted in bis death, a diseased condition of many
vital portions, which probably would materially have short
enod his life had the apoplectic stroke not terminated

fatally

moved along in front of the part of the
screen where is shown the ultra.ved por-
tion of the solar spectrum, a succession
of thermic minima are noticeable, which

= may be called cold lines or bands, by an-
slogy with the black rays of the lumin-
ous spectrum. The spectra from arti.
ficlal sources, such as from incandescent
lime, do not exhibit this phenomenon;
but M. Desains has lately succeeded
in developing it by causing the radistions
to traverse a thickness of 0'4 inch of
water.

M. Desaing, from his Investigations, logieally concludes that
the cold lines are due to atmospheric vapor of water, The posi.
tion of the principal ones, measured from the extreme end, Is
found to be 5o near the position of the solar lines that the
difference is almost Imperceptible. For four of the former
lines in an artificial specirum, the angular distances 19°8',
806", 305, and 52'8' mre given, while the solar spectrum
gives cold lines at 10°1°, 20°, 41', and 60, We look for fur
ther Information as to the results of M, Desalns’ experi
ments,
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THE LITTLE GIANT STEAM ENGINE.

Another motor, designed especially to meet the require”
ments of those who need light power for manufacturing of
other purposes, is Mustrated in the engravings given here
with. It is curious to remark that a few years ago ther®
was almost & dearth of motors of this description, and call®
for them arose from scores of trades and from amatenr worlk-
shops all over the country- At the present time, the mo-
chanic finds the lack well filled, and he may take his cholce
Amoug motors driven by steam, by water, by hot alr, by oll,
by gas, and by electricity, from any one of which he may ob-

tain power, generally under 5 horse, or just sufficiont for his
particular wunt, from the Fig. 1
driving of a sewing ma. G
chine up to the running =S
of the machine tools of a \
moderate sized workshop.

The engine described be-
low is a simple horizon-
tal machine, presenting no-
thing intrinsically novel in
its construction, connected,
however, with & boiler es-
pecially adapted for it, and
well suited for the econo-
mical supply of the small
amount of steam required.
The feature which will,
above others, commend the
apparatus, in its entirety, to
steam users, will be its very
low cost, ns we know of no
other efficient engine and
boller of one horse power
sold at the price of one hun-
dred and fifty dollars,

The shupe of the boiler,
which occupies about as
much floor space as a small
stove, will be understood
from Fig. 1, and from the
external casing removed in
Fig. 2. The body, B, is
made of lap-welded tubing,
10 inches in diameter, and
is closed below with & cast
iron cap, D, and surmount- Ui [
ed above by the head, A. o
Twenty-nine water tubes, ﬂm mw i

!

C, projecting into the fire | e
space, are expanded into the |

portion, B. These are each
15 inches in length and ex-
tend upward to & point just
below the water line. The
couplings, E and F, are for
connecting the feed pipes

Scientific Awerican,

& rotary puwmp, we found accldentally an engraving of a cy-
lindrical pump, which ““consists of two concentric cylin-
ders and drams, the annular space botween them forming
the pump chamber; but the Inner one, instead of revolving,
is iImmovable, belng fixed to the sides of the outer ome or
caso. The piston 18 & rectangalar and loose piece of brass or
other metal, accurately fitted to occupy and move in the
space botween the two cylinders. To drive the piston, and
at the same time to form & butment between the orifices of
the induction and eduction pipes, a third cylinder is em-
ployed, to which & revolving motion is imparted by & crank
and axle in the usual way. This cylinder is eccentric to the

— —

SNYDER'S LITTLE GIANT STEAM ENGINE

and the three smaller couplings, st the upper part of the | others, and is of such adiameter and thickness that its inte-

boiler, serve for the attachment of the gage cocks. The
outside dimensions of the one horse boiler are: Hight 3 feet
4 inches, and dismeter 18 inches, The diameter of the en-

rior and exterior surfaces touch the inner and outer cylin-
ders, the places of contact preventing water from passing.
This machine was originally designed, like most

X . It was patented in En
ine eylinder is 2% inches, stroke 44 inches, and sbout 300 | rotary pumps, for & steam engine. F
fcvoln’ﬁons per minute are made Two larger sizes of en- | gland by John Trotter, in 1805, and is described in 7Ae Re-

gine, of two and three horse power
respectively, are copstructed, with
boilers suitably increased in dimen-
slons,

The D of the engine valve is
worked by a single eccentric, and
the valve rod is flattened so as to
spring, thus svoiding the necessity
of & joint. The pump is of the lo-
comotive pattern and is driven from
the crosshead. The governor is
driven by & belt from s pulley be-
side the eccentric. All the parts are
neatly finished and fitted, and the
machine, as a whole, s very far
from being the mere toy which, at
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llustrated by exactly simllar drawings, as are set forth in
the Belglan patent of A. J, Works, now resident in this city.
(This is an admirable comment on the value of the enor-
mously expensive system of exsminationss to novelty, in
which our Patent Office Indulges st the expense of the in-
ventor, and which results in delsying the issue of his ps-
tont.) Bat referring to 7%e Repertory of Arts for the de-
seription of John Trotter's invention, we stumble seross an
engraving of & rotary engine invented in 1843, by Thomas
Coclirane, Earl of Dandonald, which is almost line for line
identical with the pump of Trotter (1805), and thatof the
other mechanic mentioned by Ewbank, and with the engine
patented by Works, and
afterwards by Myers. Thus
up to s recent date the ma-
chine had been invented
five times and patented
four.

A very little search lays
open & new field bristling
with rotary engines and
pumps of the same design,
Our contemporary, the Fn-
glish Mechanie, republished
our engraving of the Myers
engine, and immediately
Mr. E. L. Voice writes to
point out that it is identi
cal with an English patent
issued to a Mr, Newton, in
1864, and Mr. Andrew
Leighton shortly after-
wards claims that it was an
original production of Mr,
A. Higginson, of Liverpool.

Mr. Charles E. Moss, of
Dablin, Ireland, & corre-
spondent of the FEngineer,
sendsa drawing of the same
device, which is published
in that journal, page 118.
August 13, 1875. Mr. Moss
does not appear to have
heard of any other inyent-
or of the engine or pump,
but merely says: “Itissu
perior to anything yet pro-
duced. I invented and
made a model of itin1868.”
Total to date, eight invent.
ors of the same device, six
of which (and perhaps
more) have received lettars
yatent.

The McFarland rotary
pump is substantially the
samedevice, as will be seen
on comparing our engraving herewith with the Myers en
gine alluded to above. It is only fair to Messrs. McFarland,
however, to say that, while the other patents are dead, their
machine sppears to be doing good work and giving general
satisfaction. But the comparison of the following descrip
| tion (selected from Engineering) with the detailsof the Trot-
ter engine, given above, will be suf -
ficlent to establish its identity

In our engravings, Figs. 1 and 2
are respectively a longitudinal and
transverse section of one of these
pumps adapted for lifts up to about
80 feet, while Fig. 3 shows the
slightly modified construction adap
ted for higher lifts. Referring to

first sight, would seem probable,

In point of safety, the boiler ap-
pears to be well constructed. The
manufscturer claims that the burst-
ing pressure is some 1,200 1bs. per
square inch, and tests every boiler
to 300 lbs. before sale. The work-
ing pressure runs from 70 to 300
Ibs. The consumption of fuel is a
scuttle or two of coal per day—no
more than that of a small stove.
The boiler, in fact, is s stove in
itself, and might well serve to
wirm & shop besides driving the en-
gine.

The manufacturer is Mr, Ward B,
Snyder, of 84 Fulton stroet, New
York city, who may be addressed for
further particulars.

A MECHANICAL PHOENIX,

The bird of the old mythology which not only endured
ronsting with complacency, but sprung up freah, and vigor-
ous, from its ashes immediately after it had suffered orema-
tion, was tame, torpid, snd quiescent compared to the ides
tho latest form of which we herewith illustrate. Searching
ones in Ewbsuk's ** Hydraulics " for & particular design for

Figs. 1 and 2, it will be seen that the
pump consists of an outer casing,
into one side of which a shaft enters
eccentrically, this shaft baving keyed
upon it a drum of such diame'erthat
it just touches the interlor of the
casing on one side, as shown in the
engravings. On the cover which
closes the outer casing, on the side
opposite to that on which the shaft
enters it. is formed a long boss which
is concentric with the casing, and
which passes into the driving drum
already mentioned as belng keyed to
the shaft. On this boss are mounted
three arms which are capable of re-
volving freely, and which pass out
through three slots formed to receive
thew in the driving drom. The
outer extremities of these arms fit

against the interior of the casing, as
shown in Fig, 2,

It will be seen from the engrav

THE MoFARLAND ROTARY PUMP,

pertary of Arts, volume IX., second serles.” Ewbank fur-
ther states that it was re-invented afterwards by a mechanio
who was greatly distressed on finding that he had been an-
ticipated.

A glance at the engraving in Ewbank’s work shows that
the invention is almost identical with the Myers rotary en-
gine, Illustrated on page 808 of our volume XXXL; and My-

ers obtained an American patent for exactly the same claims,

ings that, as the shaft revolves in
the direction of the arrows, the driv-
: ing dram carries round with it the
arms turning on the boss of the cover, and each arm as it
passes through the upper third of itsrevolution sweeps before
it n charge of water, filling the upper partof the pump. In
the earlier pumps two chambers were used, each being fitted
with two arms; as now made, however, but one chamber is
employed, this belng fitted with thres arms as we have ex

plained. It will be seen on reference to Fig. 2 that, owlng
to these arms only acting through the upper third of thelr
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rovolution, the amount of thelr sliding mo vemeont through
tho driving drum when exposed to the pressure of the water
i very small, the chief sliding movement taking place during
the remainder of the revolution, when the arms are in equi-
Nbrlum.  The pump thus works with but very little fric-
tion, and the flow is very regular.

Correspondence.

The Locomotive,
Tb the Editor of the Scientifio American:

The locomotive has probably attained a degree of simplici-
ty and efficlency which is susooptible of but little improve-
ment, It is true that it does not always possess complete
symmetry and just proportion in all of its details, and it yet
remains for some fortunate inventor to do for the valve me-
chanism of the locomotive precisely what Corliss has done
for that of the stationary engine: with this difference, how-
ever, that the complexity of the Corliss device must be avoid-
ed in that of the locomotive, for the reason that the peculiarly
rough nature of railroad work demands the utmost simplici-
ty in everything pertaining to its prosecution, The Corliss
device (leaving off the ** dash pots”) would doubtless effect as
great a saving of steam in the locomotive as it has done in
the stationary engine; but the idea of having eight valves,
valve seats, and valve stems (with their connecting rods and
studs) to keep in repair, instead of two, is hardly compatible
with the present prevailing ideas of railroad men. Such
complication will not be admissible in railroad practice (how:-
ever great the possible saving) until fuel shall have become
much more costly than it now is.

Anything differing from the present valve gear of the lo-
comotive, to meet with approval, must possess all the econo-
mic qualities of the Corliss device, name, independent ex-
hsust of st least three times the capacity of the inlet, the
least possible steam space between the valves and the piston,
not more than two valves to each cylinder (and these flat
ones, and as acoessible as the present single valve), and two
valve stems, operated by the present reverse link without
diminishing the size of exhaust ports. Such a device would
probably find ready acceptance among locomotive makers

and raliroad men.
The greatest source of waste in locomotives is in their con-

sumption of fuel. Probably not one half (scme say not one
quarter) of the fuel used is utilized ; and inventors are zeal-
ously at work upon the problem of devising means by which
the gas and sparks may be appropriated. A device has beenin
use sometime in this vicinity for the purpose; it was first used
on the Worcester and Nashua Road, I believe. It consists
of & cast iron pan, similar in form to a bed pan, but much
Iarger; it is placed bottom up in the top of the chimney, di-
rectly above the exhaust pipe, the inner smoke pipe being so
formed as to deflect the smoke and sparks into this pan by
the power of the exhaust steam. A large conduit from the
opposite sides of the pan conveys the sparks, etc., down the
chimney, and thus around the boiler back to the fire box;
and & powerful draft iskept up through these conduits while
the engine is at work, by the partial vacuam in the fire box
caused by the exhaust steam. This apparatus serves an ex.
cellent purpose, not only as an economizer of fuel but as a
preventor of fires along the line in dry weather. Another
device has been applied with considersble success; it was
first used, I think, on the Boston and Providence road., It
consists of an arch or partial partition in the fire box, placed
50 &5 to give an inward direction to the products of combus.
tion, and keep them as long as possible in the fire box, and
thus cause 8 more perfect consumption of them. Perhaps a
combinstion of these two devices would form the great econ-
omizer sought.

An important source of waste in the locomotive is the
clogging-up of the bottom of the water legs around the fire
box and around the lower flues in the barrel of the boller,
Eugineers can have no valld excuse for allowing sedimont
to collect at these points, as it frequently does, to such an
extent ss not only to render utterly inoperative as generators
the lower flues and much valusble surfsce in the fire box,
but to expose these parts to rapid destruction from over heat,
Screw plugs and hand holes are usually provided at these
points; and one hour devoted to getting sediment out of
esch engine once & month, or, if the conditions of the water
are favorable, once in two months, would be sufficient t3 keop
the boller free from sediment,

It would doubtless be productive of considerable economy
0 use thres oylinders of equal capueity, C, two of them out.

slde, connscted In the ususl way but acting simualtansounly
snd s central one scting with a crank at s right angle 1o
10 the ontalde cranks, and exhausting ite steam Into them
through a suporhester; but the engine should be o arranged

that direct steam could be used in all thres in case of emor-
goney. Such sn engine would be extremely stondy upon
the track, however rapid its motion. This plan would, ow-
ing to the central orank, A, bring the center of gravity of an
engine rathor high, This could, however, be easily remoedied
by making the boller with two barrels, B, so that the sweop
of the crank would come partially between them, By filling
these barrels nearly full of the usual flues, the generating
power would be fully as great as that of the single barrel,

I wish that such engineers as have experience with the
water grate would give us their opinion of It, as to its econ
omic value, ete, It has always seemed to me that, If proper.
ly put in, with the tubes inclining considerably and with
serew plugs opposite the ends of each tube, it would be pro-
ductive of considerable economy, not only ns a gonerator of
steam but as a saving in the expense of grate bars. A nine
tun tank engine with a water grate has been running here
on the Worcester and Shrewsbury road about a year, and it
seems to work admirably. The grate tubes are about § feet
long, 2 inches in dinmeter, and § inch apart; and they have
a back upward inclination of about 4 inches, or a little more
than 1 inch to a foot, This inclination renders them nocesy.
ible from beneath the foot board when the renr door of the
ash pan is open; #o that by means of a long poker, the ash
and cinder may be dislodged from between them without dis.
turbing the coal in the fire box. This Iast seams to be an
important matter in the use of the water grate, especinlly
when Lehigh coal is uged, as in this case.

Worcester, Mass. F. (i, WoopwARD,

LifesSaving Dovices,
To the Editor of the Scientific American :
The engraving herewith given will suffice to illustrate an

idea for saving life from shipwrecks. I propose to run a
shesved rope out on a small rocket line in the following man-

ROCHET IWE

ner: The line is to be placed between two griping rollers,
C and D, which are pivoted on a frame, A, and passed into
a guide hole, B, The rope to establish permanent commu-
nication is passed over a griping sheave, E, which is made
fast to onme of the rollers, and revolves with it on the same
pivot, and is of a larger diameter than the rollers. On re-
volving the sheave by means of the rope, the whole can be
made to travel in either direction. B. FRESE.
Chicago, Il

Laylng Out a Square.

To the Editor of the Scientific American :

The following is a simpler, quicker, and just as correct a
way of laying out a square as that given on page 325 of your
current volume,

First draw a perpendicular on
the middle of A B, by describing,
from A aund B as centers, the arcs
at D and H. (The arcs at F are
better than those at H, but can
only be drawn when there is room
below the base.) Then draw a
line, E D, through the two inter-
sections, and this line will be per-
pendicular toand will bisect A B;
make now E G=EA, and draw,
withG A a8 radius, the arcs at K
and L. Then draw the diagonal,
B K, through Band G,and A L
through A and G; the points
where they intersect the arcs, L
and K, will be the corners of the
Hflllﬂrl'.

Lroof.—An K B is the diameter of ahalf circle which may
be drawn throngh the points, B, A, and K, the angle at A
must be a right angle, and for the same reason the other
nogles will be right angles. The triangles, A G B, A G K,
ete., being made oqual, their corresponding sides must be

equal; the figure thus drawn has right angles and equal
sides, and is a square, N
New York city.

On the Recovory of Sliver trom COast Iron Crucibles.

In & recent number of Dingler's Journal, two Vienna
chomists, namoed Tavorsky and Priwoznlk, deseribe the new
methods for obtaining the silver absorbed by cast iron eruc
bles used In some mints and other establishments for fusing
silver and it alloys.
15 times for fusing sllver ; then the cracks are so considerable
that it must be thrown aside

A cast iron crucible oan be used 10 to

These crucibles were formorly
broken up, and the bottoms and other portions which contain
much silvor thrown into the very impure mother liquor from
the orystalization of sulphate of coppor, This liquor is not
ouslly utilized in any other manner ; buton putting in the lron,
the sopper In precipitated, while the iron goes into solution
The comont copper thus prepared, and containing all the il

ver, along with the graphivw, silica, and other insoluble « on

atituents of the ecast fron, In treated in the usual manner for
tho separation of the silver, This process, however, is
tedious,and the nmount of materinl to be worked iy Increased
instead of being diminished, for 100 1bs, of cast iron yields
nbout 113 1bs. of coment copper,

The late dizector of the mint at Vienna, Von Schrdtter,
proposed & method for overcoming this difficulty. The oru-
cibles are first broken up and then dissolved in dilute gul-
phuric acid without heat. To avoid the trouble of evaporat-
ing a lnrge quantity of water,in order to crystalize the green
vitriol, in the first experiment the sulphuric acid was only
moderately diluted, and consequently Iarge quantities of
nnhydrous protosulphate of iron separated, and enveloped
the undissolved pleces of iron, protecting them from the
nction of the acid, As soon, however,as the neid was diluted
to 20° B., the iron dissolved rapidity. Where chamber acid
can be easily obtained, it would doubtless be the cheapest,
Even with acid of 60" B, it is not expensive, and the latter
offers the advantage that the heat generated in diluting it
he!ps the reaction and hastens the solution. The iron is
dissolved in wooden vessels lined with lead, 12 to 15 feet
long, 6 feet wide, and 20 inches deep, with a grating made
of Inths, about 8 inches from the bottom, on which the pieces
of crucible are placed, As the solution becomes more con-
centrated, it sinks to the bettom, and the fron is continually
brought in contact with fresh acid, If the precaution be
taken to cover the vessel tightly, the extremely disagreeably
smelling gases evolved will not prove a serious disturbance,

In from ten to fourteen days, the acid becomes saturated,
and the solution settles and has n concentrationof 20° B. By
evaporation to 66° B,, the green vitriol crystalizes out. The
insoluble residue amounts to about 20 per cent. It contains
all the silver, silica, geaphite, sesquioxide of iron, copper,
and small quantities of sulphur and phosphorus. The
Iarger pieces of silver are picked out, and the smaller are
oblained by sifting and amalgamating the residue, Only the
old slick and the amalgamstion residue, which still contains
1'4 per cent silver,are worked over in the silver works,

This process of recovering silver is much more rapid than
the method previously in use. It has the advantage that 80
per cent of iron is removed before proceeding to the recovery
of the silver, so that the argentiferous material is reduced to
one fifth its original weight. The experience of those who
have employed it in Vienna show that it is thoroughly prac-
ticable,and that the green vitriol produced pays for thelabor.

In the Royal-Imperial mint at Vienna,815 old cast iron cru-
cibles, weighing 115,192 1bs., have been treated in this way
producing 405,574 1bs, of commercial sulphate of iron. The
welght of the residue was 28,088 1bs, The poorer portion,
and theresidue from amalgamation, weighing 18,420 1bs,, was
smelted. Nearly 737 lbs. of silver was obtained, worth
30,145 gulden (about £15,000), from which the percentage
of silver in the cast iron is calculated at 0 64 percent. The
amount of silver in a cast iron crucible depends on the rich-
ness of the alloy melted in it; those used for rich alloys of
course contain more silver than those in which poor ones are
melted. Most of the crucibles worked up s=o far had been
used for the alloy from which the Austrian small chaoge is
made, and which contains only 45 to 50 per cent silver. The
results obtained with those in which alloys containing 835
per cent are fused will, no doubt, be more favorable,

A New Form of Leclanche's Ceoll,

A new form of Leclanché's c2ll has been constructed by
Dr, Muirhead, in which the carbon and black oxide of man-
ganese are packed in the outer case around a glazed porce-
lain jar perforated with holes about % inch in diameter, the
jar containing a zinc plate bent into the form of a cylinder.

The advantages gained ara that & much larger surface of
zine is exposed, and the perforations of the jar are in no dan.
ger of being choked up by deposition of chloride of zine.

A New Thoory of the Nebulwe,

M. Planté has recently communicated to the French Acade-
my of Sclonces the results of some experiments which may
lond, it is believed, to n new theory for the circumstances
to which are due the spiral forms of many of the nebulwm.
The experiments consist in the exact reproduction of these
forms by the combined action of electricity and magnetism,
Two copper electrodes of a battery of 15 eloments, being
plunged in water acidulated to 1-10 with sulphuriec acid, the
und of the positive electrode is brought to one pole of the
magnet, The clond of metallic matter carried from the
oloctrode by the current at once sssumes In the liquid a
gymtory spiral movement, of which the general disposition
strongly recalls that of the nebulw. The Investigator is
proceeding with further experiments in the light of this
idea,

‘‘ Healthy body, heslthy appetite, healthy feelings, though
nccompanied with medioerity of talent, unndorned with wit
and Imagioation, and unpolished by learning and science,
will outstrip in the race for happiness the splendid irregu-
Iarities of genius, and the most dazzling success of ambition. "

(s ‘.l"',‘ . " moirs of I,‘l "I"J" {‘V-

MARKET Street Bridge in Philadelphia was recently total-
ly destroyed by firo, The loss pecuniarily amounted to but
115,000 but s large section of the city was temvorarily
groatly Inconvenionced, owing to the broaknge of the gas con-
noctions. The Penosylvania Railrond will shortly ercct a
tomporary bridge for thelr tratio, which will be replaced by
6 very costly and handsome structure, probably equal or
superior to the Girard avenue bridge which has been illas.
trated in these columps,
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PRACTICAL MECHANISM,
BY JOKIUA ROSR,
Rosnen XXX VIl

LINING OUT WORK,

For measuring purposes, the usual inside and outside eall.
pors are employed, in conjunction with & pair of COmpRNy
onlipers, nnmely, & tool composed of one Inside eallper leg
and one compnsy leg, the use of which 18 to find the true
center of either ingide or outside work,

For mukiog parallel lines upon shafts or other round
work, we have the angle piece, shown In Fig. 108, It |x

apparent that, it it is placed (as shown) upon n plece of
round work, in such position that the edges, A and B (¢
being the work), will contact with the work, those edges
will stand true and parallel with the work, and may there-
foro be used as a guide whereby to draw the line.

Our noxt requisites nre termed centers or center pleces,
their uses being to stand in holes or between Jaws, and to
receive center marks or lines. For use on small work, espe
clally in holes that are rough, that is, those which have not
yot been cut true, pieces of lead, such a8 are shown in Fig.
169, are the best, because they may be stretched larger or

compressed smaller, to suit any required size of hole, by a
fow blows with the hammer, and because the lead will con-
form itself to the uneven shape of the hole, and will there-
fore hold fast and not be liable to move: and furthermore,
because & few blows will deface any lines which may have
been made upon the face of the lead in service upon a pre-
vious piece of work. Again, it may be necessary to first
mark & center line, and subsequently other lines; and then
drawing a wet finger across the old lines on the lead will
dull them, while the newly made ones will be bright, and
thus remain distinet, For holes that have been trued out,
similarly shaped pieces of sheet brass may be used, the form
shown in No. 1 being for the larger, and that shown in No.
2 for the smaller gized holes; these brass pieces may be filed
up very true, and have a centerpunch mark in their exact
center, thus obviating the necessity of finding the center at
exch time of using.

For use on holes of comparatively large dimensions, that is
to say, above 4 inches in diameter, the center piece shown in
Fig. 170 is very convenient. A represents a piece of wood,
and B, & small piece of tin or sheet iron, having its corners
bent up so that they may be driven into the wood and thus
meade fast in position to receive the center. Such a center is
vory easlly and readily made, and may be used on rough or
finished work  If the surface of the work upon which either
of these centers is used is flat, the ends of the centers must
of course be also flat; and in the case of the last described, a
piece of puper, leather, or otber material may be inserted in
one end to make up any small deficiency in the size. The
center punch used for marking out should be as shown in
Fig. 171, the object of making its dismeter so small toward

the point being that it shall not obstruct s
clear view of theline. A hesvier centerpunch
may of course be employed to increase the
size of the centerpunch marks when the same
js necessnry. The hammer should also be o
small one, weighing about # of u 1b,, and hav-
ing & ball faco to offace any centerpunch
marks erroneously marked or to be dispensed
with, an ordinary hammer being employed to
perform any necessury operation other than the simplo mark-
ing out,

Suruight edges and s pair of parallel strips, or winding
strips as they are sometimes callod, together with a fow par-
allol pieces, will complete the tools necessary for any ordin-
ary marking out. A straight edgo about an inoh wide snd a
foot long, made out of snw blade, is an excellent tool, since

Scientific American,

It may, by a little pressure of the fingers, bo bent hollow °F
round to conform to the surface of the work, ns 18 sometimes
highly advantageous, Parallel strips are ploces of metsl of
equal thickness, intended to 1ift o ploce of work from the
surface of the table, so that any projecting plece or part will
olenr and not tilt the work to one side, They need not be
mnde square, but are preferable If the thickness one way is
two thirds that of the other way, 5o that they may be turned
on either side as the case may require, Pleces of old plston
rings form very good parallel pleces, and are in many in-
stunces very easily obtained.

Before proceeding to mark out a plece of work, it should
be roughly measured 80 as to wucertsin, hofore having any
work done to it, that it will clean up. The square should
also be applied to see if it Is out of square, and thus to
find out if it is necessary to accommodate the marking out to
any particular part that may be seant of material (or stock,
a8 it is often termed). The sarface of the work should also
be examined ; so that, if any part of it Ix defective, the mark-
ing off can be performed with a view to remedying the error,
whether of excess or defect, Now let us mark off  block,
say of 12 inches cube, and we shall find that we must not
mark it out all over until one of the faces has been planed
up. Suppose, for instance, we mark it out ns shown in Fig.
172, The ingide lines on faces A and B are the marking-off

lines: if, then, wo cut off the metal
]7 ”z to the lines on A, we shall have re-
s y % moved the lines on B, and vico veraa ;
A and there is no manner or means of
avoiding the difficulty, save as fol-
lows: Wea may mark off one face
and let the block bo cut down to the
lines, before murking the other face ;
or we may have a surfacing cut tak-
en off one face, and then perform the
wholoe of the marking off at one ope-
ration. The latter plan is prefera
ble, because it gives us one true face to work from in mark-
ing off, and obviates the necessity of having to prevent the
rocking of the work upon the marking-off table, by the inser-
tion of wedges, which is otherwise very commonly requisite,
It is proferable, then, upon all work easily handled and
chucked, and jn which the lining off must be performed on
more than one face, to surface one face before performing
the marking out; and supposing our block to have one face
8o surfaced, we will proceed.

We first well clialk the surface of the work all round

nbout where we expect the lines to come, which is done to

make tho lines show plainly; we then place the work upon

the table with the surfaced face downward; and placing a

rule alongside of it,

Y . wo set the scriber so

,ﬁ’y_l],} as to take off the

o necessary amount

v T from the top, as

s * shown in Fig. 173

"&‘ (A being the plate),

and mark the line,

| B, around all four

- ll[ l faces of the work.

[ : We then turn the

work on the plate

80 that the true face stands perpendicularly, setting it true

by wedging it, so that, a square being placed with the back

to the face of the y

table and the blade 7 i VAl 175,

against the sur- j

faced face of the o

work, the latter will L

SR SO ||
|

stand true with the AR Y ) )
gquare blade, as

shown in Fig. 174, T

A belog the mark.  — - l I
ing-off table, B the | A

square, and C the

surfaced face of the work. We then (swith the seribiog block)

muark, across the surfaced face of the work, two lines, 12
inches apartand of equal

ot distance from the top

./‘1%17 5. and bottom faces of the

o/ work, a8 shown in Fig.

[y 175, 8t A and B. Our

] I ' nextopsration Iy to mark

o off, on the surfaced face

i of the work, two more

i lines, standing at right

- | angles to the lines, A and

'_ J B, in the above figure;

o that the surfaced face

will hisve four lines upon it. These lust two lines wo mark

without moying the worl, by placing n square with its back

resting upon the table, the square blade standing vertically
and at tho necessary dis-
tance from the edge of
the block, as shown in
Fig. 176, A und B belng
the lines drawn by the
geribing block, and C C,
the square in position to
draw one of the neces-
sary perpendicular lines,
the other, shown at D,

being supposed to have L

been marked from the

square while it was turned around. Iere, then, wo have tha

Jines for four of the faces, marked upon a face already sur-
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faced to the size, thus disposing of five out of the six faces;
and winco the line for the sixth face stands diametrically op-
posite to the surfaced face, the lstter has only to be kept
down evenly upon the table of the planer to ensure the sixth
faco belng cut true: after which, and when each of the re-
maining four sides is chucked to be operated on, we have &
true face to place next to the sngle plate, and a true one
sgainst which to apply the square to test if the work is held
true, Thus we find that the surfaced face of the work, when
used with the face of the marking-off table and the face of
the planer table, becomes o gage by which (with the ald of
the square) all the other faces may be marked and cut true,

It is obvious that, had either one of the faces of the work
been faulty, we might have taken off it as much metal as
possible, leaving only sufficient to clean up the face dizmet-
rically opposite. It often happens that an apparently faulty
fuco shows to more advantage by having a cut taken off it;
especially is this the case in fron castings, In which there
muy be more air holes beneath than npon the surface, which
defect may be sufficiently serious to spoil the work. Itis
therefore preferable to take the surfacing cut off the defec-
tivo face, so that the degree of defect may be discovered
before even the marking out is performed.

The lines being marked, our next procedure is to make
light centerpunch marks at short intervals along them, so
that, if the lines become obliterated through handling the
work, the centerpunch dots will gerve instead. These dots
should be marked very true with the lines, otherwise they
destroy the truth of the marking; becsuse the machine ope-
rator, In setting the work in the machine, is usually guided
by the dots.

By this method, we may mark off any body whose outline
{8 composed of straight lines, and whose diametrically oppo-
site faces are parallel, no matter what the length, breadth,
and thickness of the body may be. It is not, however, at all
times desirable to perform all the marking out at one opera.
tion. Suppose, for example, our work had been a piece of
metal 1 foot square and § of an inch thick: were we to face
off one of the broad faces before marking off, we should find
it very difficult to set our work upon the rough edge, and
set it true to the square, as shown in Fig. 174; wheress, were
we to face off one of the edges first, we have Z of an inch
only against which to try the square when setting the planed
edge perpendicular. In such a case, therefore, it is best not
to mark off the edges until the body of the work is cut to the
required thickness.

Locomotive Steam Saver.

Mr, James Metcalfe, locomotive foreman at the Manches-
tor and Milford workshops, Aberystwyth, some time sgo con-
ceived the idea of being able to utilize the exhsust steam,
not by condensation asin some classes of engines, but by
carryiog & portion of it along a duct direct from the blast
pipe to the injector, and so forcing it into the boiler again.
The question was not, of course, as to the advisability of ac-
complishing this desirable end, but as to the possibility of
doing so. After a careful investigation, Mr. Hamer, the
manager, gave Mr. Metcalfe permission to try the experi-
ment, and an engine was fitted with the new spparatus,
which we will now attempt to describe in general terms,
The two parts of the engine brought into requisition are the
blast pipe, whence the exhausted steam now escapes after it
has done its work, and the injector which, by the aid of
steam forces cold water into the boiler., A duct inserted at
the base of the blast pipe catches a portion of the steam and
conveys it to the injector, where it is introduced below the
point where the steam at present catches the cold water,
The water and the exbaust steam are forced together into
the boiler at the same time, When the boiler is filled, the
exbaust steam is conveyed through an extended overflow
pipe into a hot water tank, and thence itis reconveyed at
boiling point through the same tube back into the boiler
along with the exhaust steam and cold water. The inven.
tion bas been at work for three months on the Manchester
and Milford Railway with most satisfactory results. The
saving per annum on each engineis estimated at no less than
$0600, which represents an annual possible gain to some of
the largest companies of more than $500,000 a year.

Removal of Stains with Magnesia.

Carbonate of magnesia—msgnesia that has been previ-
ously calcined is best—is dried in an oven and mixed with
sufficient benzine to form a soft friable mass. In this state
it is put into a wide-mouthed glass bottle, well stoppered,
and kept for use, It is spread pretty thickly over the
stains, and rubbed well to and fro with the tip of the finger.
The small rolls of earthy matter so formed are brushed off,
and more magnesia is laid on and left until the benzine
has ovaporated entirely. Materials that will bear washing
are then cleaned with water: on silks, aleohol or benzine
ghould be used instend. The process may be applied to tex-
tilo fabrics of every description, except those containing
vory much wool, to which the magnesia adheres very ten-
nelously, It may also be used for stains, old or new, on all
sorts of woods, ivory, parchment, ate,, without risk cr in-
jury, Ordinary writing ink is not affected by it, but letter-
press ink quickly dissolves, owing to the absorption of the
futty matter in the ink,

The Allled Attack upon Scbastopol.

Mr, E. J. Reed says: “ A faint idea may be formed, per-
haps, of the extent to which the place was fired upon when
I suy that from & tax of 6d. per cwt., which the government
lovied upon the proceeds of the sales of old iron, shot, and
sholl, picked up and sold by the people & sum of nearly
$76,000 was realized.”




~ IMPROVED LEVER POWER,
_Farmers and others who contemplate oloaring land during
ﬁomluqnb‘ or before the cold weather permanently
‘gets In, will find o the apparatus here illustrated a simple
“lever power well adapted for pulling stamps. It is also well
sulted for mising heavy weights of any description, and is
easily operated by one person.

A Is thoe main lever which is attached to the stamp or
welght as shown. Beneath it is placed the adjustable ful-
crum, B, and one end is provided with a link in which the

Scientific dmevican,

of wood, a tip formed of a metal sooket with a steel dia-
pheagm and wood filling is added. The ends of shafts ara
very fraquently broken without any injury to the remaining
portion, in which oase a tip, made s describod and shown
in Fig. 4, could easily be attached. The iron socket as
seon embraces the stump for some distance, and then the
Inttor is dovetailed into the filling of the socket, rendering
tho shaft complete and strong.

The invention Is one of much practical utility ; and it has
already, we are informad, been adopted by many of the first

hook, C, Fig. 2 of s hand lever, D, Is inserted. The front
end of said hand lever is provided with re.
cesses, which are strengthened by side shoul-
ders to rest and turn easily on the cross pin
adjosted in the upright standard or post.
The hand lever may be placed at different
hights, asdesired, by inserting the cross pin
through higher or lower holes in the stand.
ard. The Iatter is made of two posts that
are connected at top and bottom, and braced
by side braces, as shown. By bearing down
on the hand lever, the main lever is caused
to raise the weight. The hook, it will ba ob.
served, is pivoted to the hand lover below
the recesses for the pins, 5o that effective
work may Dbe accomplished whether the
standard is in an inclined or upright position,
When used as a lifting machine, single or
compound power may be used at option, We
sre informed that the apparatus has been
practically tested with saccess.

Patented through the Scientific American
Patent Agency, Beptember 28, 1875. Fur-
theér information may be obtained by ad-
dressing the inventor, Mr. William F. Hale,
Jamestown, N. Y.

IMPROVED TUBULAR BOW SOCKET,

We illustrate in the engraviogs given herewith two buggy
tops—one (Fig. 1) supported by old-fashioned wooden bows
covered with leatber; the other (Fig. 2) sustained by the new
metallic tubalar bow sockets, which are illustrated in detail
in Fig. 3. The contrast, showing as it does the superiority
of the new invention in point of lightoess and grace of ap-
pearance, is striking. Tho artist has depicted the rear bow
in Fig. 1, as bent or sprung rearward, a condition which of-
ten occurs and terminates in a break, owing to such bow be.
ing forced to sustain a large portion of the strain due to the

weight, ete., of the top, when the wood of which it is com-
posed is inadequate to resist the same, That this difficulty
cannot well occur with the new bow will be clearly under-
stood from the description of its construction.

WOODEN BOW BOCKET.

The sockets consist of long tubes made of a tough quality
of sheet Iron which extend up on the side of the top, a lit-
tle higher than the side curtaios. Io the Jower ends of these
tubes are welded pieces of the best Norway iron fitted in a
peat and workmanlike manner. Iao the back tube there is
also welded & thin strip of steel, A, in the section, Fig. 8,
which is tapered similar to the bow and extends upward for

carriage makers in the country, among them Messrs. Brew.

HALE'S IMPROVED LEVER POWER.

ster & Co., of Broome street, in this city. It is the subject
of several patents, which cover the various improvements as
the same have suggested themselves and been added by the
inventor.

For further information address the manufsacturers,
Messrs Topliff & Ely, Elyria, Ohio.

Production of Sulphuric Acid,

Mr. Hermann Sprengel’s application of atomized liquids
in operations where a liquid is made to act as an absorbent
of gas possesses great advantages. The method has been
applied with success to the purification of conl gas, and to
the condensation of hydrochloric acid, and by its use great
improvements in the production of sulphurie acid have been
effected. It is well known that sulphuric acid as contaiced
in the chambers contains about 50 per cent of water, and
that all this water was once steam, and was taken as such
from the steam boiler. Before being condensed in the
chambers this steam occupied a certain space, and moreover
helped (on sccount of its heat) to expand the bulk of the
other gases used in the formation of sulphuric acid. In
winter time the yield of acid is better, and the consumption
of niter less, than in summer time; and the greater the
chamber space (that is, the smaller the volume of gas al-
lowed to pass the chambers in a certain time) the less will
be the consumption of piter (in proportion to the acid pro-
duced) and the easier will be the conversion of all sulphur-
ous into sulphuric acid.

Hence, as the lowering of the temperature of a gas neces-
sarily implies the shrinking
of its volume, both of which
favor the process of sul-
phuric acid mwaking, Mr.
Sprengel commenced to man-
ufacture sulphuric acid by
moans of what has been
called pulverized or atom-
ized water or spray, which
he injects into the chambers as a substitute for steam, This
offects (1) a saving of fuel equal to the amouant which is re
quired to convert this pulverized water into steam, and (2)
n cooling of the chnmbers equal to the loss of the nmount of
heat which would have been genersted by the combustion of
the coal thus saved,

The spray is produced at present by means of “ some
steam, which is made to escape from a platinum jet, under

about twenty-four inches. The objectof this is to strengthen
the bow and prevent it becoming marred,
bent, or deated when it strikes on the rest
or prop when turned down, the edge of the
steal receiving the full force of a blow.

The tubes are then nicely japaoned and
finished 50 #8 10 resemble the finest patent
Jeather, This work Is done with great care
#0 that the japan will not crack off. The
pookets are then filled with hard wood, B,
Fig. 8, tarned to fit and continoed to within
B 1nches of the top, leaving room enough to
make & mrong finlsh.

Mr. J. N. Topliff, the inventor, bas ex-
bibited several of these bows to us, which
he quite seversly terted In our presenes. Thoy stood the
test of & man exertiog bis full strepgth on asingle bow scrons
bis knee, without breaking; nor does a sharp hammering
on the exterior of the material appear to have sny fojurious
eflest, The bows are lighter in welght than the old leather
covered devices.

In oor fourth figure is represented the applieation of the
samse invention to sbafts.  In lieu of & shaft made entirely

a prossure of about two atmospheres, 1ato the center of a flow

TOPLIFF'S TUBULAR BOW SHAFTS.

of water, as shown In the lllustration. Twenty pounds of
stenm will thus convert 80 pounds of water Into a cloud ke
mist, the actual weight of which, lssuing from a Jot of the
above size, amounts w about § tun in twenty-four hoars,
Theso jots are placed in the sides of the chambers about 40
feot apart. They are supplied with water from the tank
sbove, while the steam 1staken from the stenmn plipes alrendy
oxisting betweon the chambers, or, better, from mualler ones

[Decemeer 11, 1875.

put In their places,

At the works of the Lawes Chemical Manure Company, the
saving in coal amonnts to abont two thirds of the quantity
formorly burned. It is generally believed that s moderate
temperature favory the formstion of sulphuric seld, but Mr
Sprengel has found that, the stronger the frost, the better was
the condition and the yield of the chambers,

The spray acid has been produced with 6§ per cont less
pyrites and with 143 per cent less niter than tho steam acid
which was made from the same material during the two
years preceding the application of the spray. These num-
bers, moreover, refer to the yield of cham.
bors, without Gay-Lussac and Glover towers,

In factories where these towers are in use
the saving will be probably one third Jess, at
least as far as steam is concerned. But as it
is believed that a large proportion of nitrous
scid becomes destroyed in the Glover tower
by the heat of the acid from the kilns (that
i, broken up into oxygen and nitrogen), Mr.
Sprengel thinks that, for the sake of coolness,
this acid is better distributed in the chambers
as spray. The Glover tower, of course, will
still serve as an admirable instrument for
concentrating chamber acid.

At the works of the Lawes Company the
construction of the apparatus came to about
£50 per chamber, while the saving in steam,
ncid, niter, and labor during three months
smounted to $1 25 per tun of acid of 1.6 spe
cific gravity, made from pyrites.

No doubt different localities, different care,
and different prices will lead to different re-
sults. But even if the savings should else-
where be considerably less, the result will
still appear acceptable, considering the sim-
ple and inexpensive means by which it hasbeen attained,
and the large consumption of the article which it helps to
cheapen. —Chemizal News.

P
The Siege of Paris.

About two years ago there was erected in this city a large
circular iron building, known as the Colosseam, one hun
dred feet or more in dinmeter, and nearly the same in higut,
for the special exhibition of panoramic pictures. At the

Fig. 2

TOPLIFF'S BOW SOCKET.

centor or haub, of the building is a spliral stairway, and also
an elovator, by which visitors find access to a lofty baleo ny
whenoe they look down upon the pictures, which are ar-
ranged upon the inner walls of the structure. As the bal
cony is clircular, the visitor only has to walk a short

distance round to inspect the entire panoramn. At the
the present time the art work on exhibition
is a panoramic view entitled the Siege of
Paris. It represents the Prussisn army in
thelr entrenchiments around the great city,
which Is beheld In the distance. Sowe of
the scenes are quite spirited. A view show-
log the working sand firing of & battery of
great siege guns, by the Prussians, Is par.
ticularly noticeable. Stauding upon the ele-
vated balcony before mentioned, the visitor
oxperiences the plensing {llusion of looking
down, as it were, from a balloon, over a
very widely extonded area. The painting is,
wo belleve, some three hundred foot In longt?
by fifty foet in hight.

-

A Noew Muctlage,

The Journal de Pharmacis states that {f, to s strong solution
of gum arabic, measuring 8} fluld ounces, a solution of 30
gralos of sulphate of aluminum dissolved In § of an ounce
of water bo ndded, n very strong mucilage is formed, capable

of fastening wood together, or of mending porcelain or glass
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HAMPTON COURT PALACE AND OARDENS.

Hampton Court, s grand royal residence, with gardens and
park of great oxtent and beauty, is well known to students
of history, and to many American travelers who have visit-
od it. It was a favorite domicile of Hoenry the Eighth,

" whose fine collection of Holbein’s paintiogs still adorns the

walls; the great Protector, Oliver Cromwell, lmprisoned
Charles the First here, and afterwards ocoupled It as his
country seat; William the Third laid out the magnificent
gardens, and imparted much of Batavian primness to the
dosigns; and Queon Anno was never al home so much as un-
der the trees of the splendid Bushey Park, which forms part
of the domaln, It ls now almost entirely devoted to public
recreation ; park, gardens, and palace are dally thronged by
hundreds, snd on Sandays by hundreds of thousands, of
pleasure seekers; and with the exception of s few apart.
meuts, the whole edifice is open to the investigation of the
tourist. It was in s small vills on this estato that Faraday
spent his last few years, the residence being the only favor
that he ever sccepted from any one. Devoting his whole
1ife to original investigation, and living cheerfully and se.
renely on the very moderate stipend of about $1,000 s year
allowed him by the Royal Institution, after many years of
closest application, resulting in services to mankind which
00 money value can adequately estimate, he rotired to the
beaatifal shades of Hampton, and sdded another, and that
pot the least one, to the many grand memories that sarround
the anclent palace.

In the gardens, the Maze s = never.falling source of
amusement to the young, Once inside it, hours may be
spent in trying to find the way out, the paths being alley
ways between high hodges, and there being no indications
of ashort cut to an exit. Another feature of interest is the
ancient vine, which covers an enormous space, and fre-
quently in sutamn has 2,000 1bs. of ripe grapes hang-
ing on it

The gardens are kopt up with great care, and important
additions are made from time to time. Recently a conserva-
tory, 70 feet long, 30 feet wide, and 34 feet high was con-
structed ; it is now Alled with specimens of rare beauty, es-
pecially of tropical vegoetation and arborescont ferns. We
give herewith a well executed engraving of the building. “‘Of
conservatories recontly erected in the neighborhood of Lon.
don,” says the London Garden, '*this is one of the most re-
marksble, as regards its superior design and finish and the
eloegant character of the vegetation which adorns it, This
is mainly composed of & number of tree ferns, many of which
are distioguished by the slenderness of their stems—
these, indeed, looking more like tall antelope’s logs than the
uee fern stews with which we are familiar, Among the
different plants generally employed for conservatory decora:
tion, none, except palms, can compare with tree ferns, and

———e

even palms themsolves lack that freshness of aspect and ox
qulsite feathery beauty which are charaoteristic foatures of
theso ferns when well grown. Many tree ferns, now in cul
tivation, are Australasian species, belonging to the genera
Dicksonia, cyathea, and Alsophila; but even \hese are wur
passed In lghtoess and graceful contour by some of the less
known but certainly more delicately beautiful South Amerl
can kinds, of which some striking examples may be seen
hore, Theso slondor-stommoed and exqulsitely beautiful
Amuorican speclos are so distinet from the ordinary kinds as
to be well worthy the attention of all In‘erested jo new and
rare forms of tropieal vegetation. Thelr distinctive features,
too, are all the more spparent, inasmuch as they are growing
side by side with well developed specimens of other kinds,
smong which we remarked Dicksonia squarrosa, cyathea
dealbata, and other equally well known forms. Beneath the
rich SBouth American vegetation just referred to are dwarfer
ferns, such as adiantum, pteris, and asplenium, together with
an abundant undergrowth of other well armnged folinge
piants, such as draconas, varlegated yucoas, ealtdiums, fine
specimons of the velvety.purple silver marbled cisvus dis.
color, noble orotons and alamandus: the glrders of the dome
above being nearly hidden in wreaths of varlogated cobaa,
the yellow margined leaves of which, enlivened hLere and
there with great purple flowers, had a fine effect. On one
side s a tastefully arranged plece of rockwork, half hidden
among creepers, and draped with feathery ferns, selaginel.
Ins, tradescantia variegata, grasses, and brilliant orange yel-
low, dark-eyed thunbergias, the latter lowering freely, and,
when backed up by cool green banks of selaginells, having
a very protty effect, At the baseof this rockery is a small
strip of water, replenished by a dripping caseade from the
rocks above, and ornsmented with aquatics, The larger
ferns, and other permanent vegetation, are planted out; but
flowering plants, such as achimenes, begonias, pelargoniums,

cal vegotation to the best advantage,”

Bolting versus Goaring,

W. J. Edwards, 20 Market place, Manchester.

the best English leathers, and is 88 inches wide and 90 fee

NEW CONSERVATORY AT HAMPTON

The Iargest leather belt evor made in England has just | use over again.
been supplied to a large cotton-spinning mill in Bolton, by | burned, sets wo quickly for use.

e S S

and to transmit 350 Indicated horse power. The same firm
have also two double belts of the same make, each 20 inches
wide, driving direct from the fly wheel of engine. The
driving pulley is 28 feet In dismeter and 5 feet on the face,
crowned or turned up for the two belts, and the belts travel
through 4,500 feet per minute, transmitting 600 Indieated
horse power, 1t is clalmed for this belting that it is special.
ly adapted for main driving, and has the advantage of run.
ning perfectly straight. A prize medsl for their specialtios
has just been awarded by the Boclety for the Promotion of
Sclentific Industry, Cheetham Hill Exhibition, Manchiester
(this is the sixth medsl swarded at various exhibitions).
This system of driviog direct from the fly wheel Is becom

ing more general in this country every dsy. The patentees
have lately fisted up & large spinning mill, where they are
transmitting 2,000 indicated horse power through this class
of belting.

The belt system having been in general use in the United
States for the past thirty years, it Is gmatifyiog to observe
that our British cousina are st last begioning to appreciate
Its ndvantages,

Y
-

Influence of Sesson on the Skin,
Dothofl calls attention to the fact that the obvlous differ-
ence between the fur of animals in summer and in winter is
associated with an equally striking difference in the texture
and thickness of their skins. Thus, for example, the aver-
age weight of an ox hide lu winter is 70 Ibs., in summer 55
Ibs. ; the hair in winter welghs about 2 1bs,, lo summer 11b,,
leaving about 14 1bs. to be accounted for by the proper sub.
stance of the skin. These differences are quite as decided
in feetal animals as In adults. Calves born in winter have &
longer and thicker coat than those borz in summer; more-
over, there is a difference of more than & pound in the aver-
age weight of their skins after the hair bas been removed.

etc., are grown in pots, 5o as 1o be replaced, when out of Similar fact may be observed in the case of goats and lambs.
flower, by others as occasion may require. As will be seen | | i8¢ these differences are not to be ascribed o any corres
in the engraving, however, the pots are judiciously con- poudiog change in the diet and regimen of the parent ani.
cealed from view by means of a doop curb—an important mals is proved by the fact that they are equally manifest ‘n
point, and one that might be carried out in all conservatories | he youog of individusly kept under cover and on the same
in which the object is to show the grace and beauty of tropi- food all the year round,

Udlization of Plaster Rubblsh,

Gaudin, Paris, patents s method of treating plaster rub-
bish with carbonate of soda, by which it is rendered fit for
Old plaster, even after it has been re-
By calcining the rubbish

The Lelt is | and mixing it with some salive solutions instead of pure
one of Messrs, Sampson and Co.'s patent, ;eanufactured from | water, this is prevented. Alkaline solutions are best, and

t|of these a solution of carbonate of soda in water is the

long, double (or two thicknesses), and without a single cross | cheapest. Plaster from old walls and ceilings when thus
joint from end to end, and of equal thickness throughout. | treated sets at the end of twoor three hours, and has all the
The belt is for driving direct from the fly wheel of engine, | properties of fresh plaster,

COURT ENGLAND




IOAL WORK IN THE WORLD.

i yoars before the birth of Christ, at a
tho Israolites were still in bondage in Fgypt,
e of that country, and surnamed ** Trismegis-
tus.” or thrice great, translated, from engraved tables of

ston Jong before buried In the earth, certain sacred charac.
ters said to have been written thereon by the first Hormes,
the Egy: Thoth or Thuti. The books thus produced
were deposited in the temples; and the reputation of the
ﬁn‘n » restorer of learning lived in history up to the time
of the alchemists of the middle ages, who looked upon him
as the * father of chemistry ;" while his name still exists in

Scientific Imerican,

glish graing. The first page of the seroll opens thus:
“The book bogios with the preparation of the medicines
for all portions of the body of a patient. Ieame from He-
lopolis, with the Great Ones from /et aat, the Lords of Pro-
tection, the Masters of Eternity and Salvation.”

The preface continues somewhat in the same strain through
the page. On the second leaf is found the extract given above,
Introduced by a kind of charm, which the physician is to
bear in mind while administering the doses. The following
translation iy lteral :

cines approach. The expulsion of everything isaccomplished

our word ** hermetical,” commonly applied to a seal through
which nothing, however sub.
tlo, can pass, Hermes' wrl.
tings, according to Clemens
Alexandrinus, who described
them in chronicles written 200
years after Christ, consisted of
forty-two books, all of which
were held by the Egyptians in
the highest veneration, They
treated of rules by which the
king was to govern, of astro-
nomy, cosmogony, and geogra-
phy, of religion and of priest.
hood, snd of medicine. Onthe
last mentioned subject, six
books are known to have ex-
jsted. Though many scrolls
have been found treating onall
of the above topics, the Herme-
tic writings have remained un-
discovered; and lencs their
very existence has repeatedly
been denied, and the tradition
considered as one of the many
carious myths which overhang
the ancient history ol myste.
rious Egypt.
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from my heart, from my limbs. Powerful are the charms.

FACSIMILE OF A PORTION OF HERMES TRISMEGISTUS' BOOK ON MEDICINE.
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THE ABOVE TRANSLATED INTO THE HIEROGLYPHIC CHARACTER.

*Chapter treating of the taking of medicine. The medi.

| DEceEMBER 11, 18%78.
merest is cleansed and purified : ho has taken the medicine
sep nef sep, the medicine hing taken offect.”

In view of the direction to look at the patient ** when ly-
ing outstretched,” it I« curious to note that (sccording to
Danglison) the priestly physicians of Egypt are said by Dio-
dorus to have formed their disgnosis principally on the posi-
tion which the patient assumed in bed.

The book is one of the most valueble contributions to gur
knowledge of the arts of the ancient Egyptians that hay ever
been discovered ; and the clear manner in which it is written,
and its freedom from the nonsense or gibberish usnally ge-
companying so-called charms, serve still farfher to enhance

its archwological importance. It will elicit the deepest in-
terest in every civilized country,
and will, we trust, give new life
to the science of Egyptology,
from the study of which, and
from the revelations which yet
may be expected from the an-
cient tombs of Egypt, it may be
hoped that a clew will bs found
to the rediscovery of those arts
which died with the wonderful
people who practised them.

( 3/ The Mechanical Age,

The London Zimes, criticising
Lord Derby's Manchester speech,
Says:

‘“However quick other coun-
tries may have been to develop
the great mechanical discoveries
of the century, i’ is to England
that those discoveries are main-
ly due; and our riches have been
derived as much from the genius
and patient intelligence of men
like Stephenson and Faradsy, as
from our stores of coal and iron,
Bat until recently manufactures

&7

During the winter of 1872-8, ~ — o ! N 7 7 and machinery wers regarded
Ebers, the German archwmolo- oe "IO ? e i &:‘ g—r \ IEETES k :;92 ;‘* 5 %’ I‘lJl () very much uoutlﬁngh p;ovlnc;c
ist, while residing in the vi- . s 2 . o . of human energy, which might
finuy'of ;’heb&. learned from Medicane "W~ b oins e Loreels Mlllllly Yl Dook o Ue Matecine /// be left to take care of themselves.
an Arab of the existence of a faﬁ g o, f é §.! k 53-7 They brought wealth to the
d between . = | country and fortunes to individ-

fl:r {S:e:c :;“n' :x‘:::amy, some '/’[[[/"é ’ % lena 7o cure e sickiess  g'le  bowels A /‘7 uals, gﬂ. they were regarded as
fourteen years previously, by 4 e eo 04 o no more & matter of general con-
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& person since dead. By dint : £ Bl ) all cern than any othertrade. They
olp: large offer, Ebers obtained HNeliaud g} Lulierizeg e draclune {Mf@f/&'fl[ﬂ- plartl rubbed ip  wille }illgwr /J/ are now recogn;ud asa k;xi:sd of
the scroll from the Arab, It a r S— Y public care; and even in ca-
consisted of a single sheet of i L oK A Sy | 3 pacity of Foreign Secretary, Lord
yellow brown papyrus, of the Zo/CY @ Ydmduee | Zo ove diwdk vy e jﬁt;}mw /‘) Derby was invited st Manchester
ficest quality, over sixty feet 8] fé ' ﬁ, I @) Sk t SRS to treat them as of primary im-
in length and about eleven —y— e I - T ; portance. Without going the
inches broad. The writngwas 00k porad eal  Jor o digs. ‘ (3/ lengthof Dr. Playfair the other

clearly executed in red and

Llack inks; the paper was in perfect condition; and the en-
tire work was in a state of remarkable preservation. Hurry-
ing to Leipsic, Ebers at once began the deciphering of his
treasure; and the resulis of his studiesare now given to the
world, with the snnouncement that the work is, beyond ques.
tion, one of the long lost six Hermetic books of medicine.

The age of the manuscript ‘was determined by the study
of the forms of the characters, by & czlendar which is found
in the book, and by the occurrence of the names of kings, all
of which show the period of writing to be the year 1552 B,
C., st which time, it is interesting to note, Moses was just 21
yearsold. A translation of the script also confirms theori-
gin of the work, since (2s was the custom of the Ezyptians,
in order to give greater authorityto their writings) it is
escribed to the god Thoth or Thuti, who, as we have already
mentioned, was the first Hermes.

By the aid of chromo-lithography, & facsimile of the pa-
pyrus has been prepared ; and it is now published, together
with notes, by Ebers, and a translstion of some portions, A
copy of this rareand important work has lately been received
at the Astor Library, in this city; and from one of its pages
we bave obtsined ths drawing from which the annexed en-
graving is made. The characters are facsimiles except in
poist of color, those which are lightly shaded being written
in red, and therefore of course Impossible for us to repro-
duce. The seript is of the hieratic form, which was one of
the four distinct graphic systems used by the Egyptians, It
was devised ns a shorter method of Inscribing the hierogly-
pliles, and bore about the same rolation to those symbols as
our written letters do to printed characters. In this form
the great body of Egyptisn literature has reached us; and in
order to translste it, it is first necessary to resolve the hiera-
tle contractions into their corresponding hieroglyphics, This
1% done in the second engraving; and che reader will find it
interesting to compare the lines of the hieratic writing with
the hieroglyphics, and note the similarity. The hieratic reads
from right o left, the hieroglyphie from left to right ; 2o that
tho lines end st the point, A, Notleo the similarity of
form between the characters at BB, also the ideographic na-
ture of the hieroglyphic, the words “to pour out " being
symbolized by & man in the sct of throwing objeets from one
Land into another. Notice also the symbols at C, Indieating
four days. A portion of the charscter is similar to that used
10 mesn the san or god Ba, and the four down strokes in-
dicste the pumber of suns or days, Another ideographic

symbol is the Les, 10 Indicate honey., The mode of writing
tho weights In also curlous. The tenat or unit of volume was
sbout six tenths of & quart, and the drachme s probably the

Oa the medicines. Beginning: I think of the time when
Horus and Set were conducted to the great Hall of Heliopo-
lis, so that counsel might be taken on the Hodes of Set and
Horus, * * Words which are spoken on the taking of me-
dicines in their regular order, and frequently.” Then follow
the extracts above, and some more recipes of which the fol-
lowing are specimens: ‘‘Caraway seed, ;'; drachme ; goose fat,
4 drachme; milk, 1 tenat. For sick bowels, the same ; Pome-
granate seed, § deachme; sycamore fruit, § drachme; beer, 1
tenat."”

Ebers translates but two pages literally, and gives a sy-
nopsis of the balance of the book. The chapter headings
are pecaliar, The initial chapter consists mainly of recipes
and the preparation of medicine; then follow chapters on
salves for removiog the whan; catalogue of the various
uses of the teguem tree; medicines for alleviating the accu-
mulation of urine and diseases of the abdomen; *‘ the book
of the eyes;"” medicaments for preventing the hair turning
gray, and for the treatment of the hair; on forcing the growth
of the hair; salves for strengthening the nerves, and medi-
cines for healing thenerves; medicine for curing diseases of
the tongue; medicines for the removal of lice and fleas; me-
dicines for ears hinrd of hearing; *‘the secret book of the
physician;'* *“the sclonce of the beating of the heart;” and
“‘the knowledge of the heart, as taught by the priestly phy-
slelan Nebseolit, "

Tho difficulties in the path of the translator in the shape
of tochnicalities are of course very great; and probably for
this reason, ho reserves the complote translation of the book
for future publication, when It will be issued with notes,
ete,, obtained by further study. One extract is given, how-
ever, 1o show the general style of directions to the physi
cian., It reads as follows;

' Rulos for the re-hot, that i, suffering in the plt of the
stomach, (Pylorus or cardis).  When thou findest anybody
with a hardening of his re-Aet, and when eating bhe feels a
pressure in bis bowels (eket), his stomach (ket)is swollen, and
Lie feols i1l while walking, like one who is suffering with
heat in the back, tou nu pekt, then look at him when he is
lying outstretched, and If thou findest his bowels hotand a
bardening in hix re/iet,thon say to thyself : This is & liver com-
plaint, sepu pun merest. Then make thyself a remedy ac-
cording to the secrots in botanical knowledge from the plant
pa chestet and from scraps of dates. Mix it and putit in wa-
ter. The patient may drink it on four mornings to purge
his body. If after that thou findest both sides of his bowels
(ehet), namely, the right one hot and the left one cool, then

same as the Arable dithem, and is equivalent to 48 En./

say of it: That is bile. Look at him sgain, and if you find
his bowels entirely cold, then say to thyself: His liver (%)

day. and treating the naturalsci-
ences as almost a substitute for all human culture, it is evi
dent that, as & matter of fact, all culture is being bronght to
bear upon them,and that they are absorbing energy and atiract-
ing thought in every sphere of life. In view of this remarkable
revolution of thought, one is a little provoked by the very mat.
tar-of-fact reasons which are usually alleged in explanation of
it, and Lord Derby, in the greater part of his Manchester
speech, was too true to his habitusl caution in contenting
himself with reiterating them. Labor, he says, is dear, and
is becoming dearer; and it is consequently wmore and wore
necessary to invent labor-saving macbinery. Similarly, at
Leeds, the other day, even the apostles of Science could find
little more to tell us than that other nations are threatening
to undersell us, and that we need all sclentific appliances to
hold our own. All this is, no doubt, true, but the reality is
too vast and broad to be adequately represented by such
statements of the case. To say that we must invent better
machinery because labor is dear, however accurate, is never-
theless something of a reversal of theorder of facts. What
has made labor dear in England? Above all things the in-
vention of machinery. A machine is only matter animated
by intelligence: and it is not merely because the wants of
men have grown more numerous, but because their intellects
have grown more active, that they have at leogth reached a
stage of their development at which they are concentrating
their energies on asserting the dominion of intelligence over
Nature, It is this which is implied when we call the pres.
ent o mechanical age,”

New Route to Siboria.

Professor Nordenskjold's recont journey from Norway to
Siberia by way of Pet Straits (Jugorsky Shar) and the Bea of
Knra has caused quite a sonsation in Russin, At a meoting
of the Soclety for the Encouragement of Commerce and Iu-
dustry M. Sidorof sald that the journey was one to be
rapked in importance with tho discovery of a new world, as
it would in all probability load to the establishment of a re-
gular line of communication between northern Europe and
Siberin, and the vast resources of the latter country would
thus at last find an outlet nlong her great fluvial highways,
Captain Wiggins, of Sunderland, who attempted the same
feat last year, has signified bis intention of being present to
welcome Professor Nordenskjold on his arrival in 81, Petors-
burgh.

-
TaLc has been rocommended by MM, Vigler and Aragon
for the prevention of incrustation In bollers. The quantity
of talo introduced into the boller is about one tenth of the
wolght of deposit accamulated between two blow-offs,




 "¥EW WOODWORKING AND HOUSE AND CARRIAGE
k BUILDING INVENTIONS.

IMPROVED ECROLL SAWING MACHINE,
Lemuel C. Poatt, New York city.—Dy u simplo und cheap contriv-
this lavention gives suiolont forward and back motion to 1
mtuwm on a pivot to run It in one and the same line
at the cutting point, 50 as to out more evenly than such saws now
do. The invention is spechally designod for simplo and cheap saws
for boys and amateurs.

IMPROVED EXD GATE.

Biward G. Martin, Kankakeo, 1IL—This end gate for vehicle
‘bodies is 50 constructad that it may bo casily released at its lower
edge and swung outward to dump the load, and it may be readily
attached and detached. Devices are added to prevent the rear onds
of the side boards from splitting, and from being forced outward by
the pressure of the load,

, IMPROVED CHIMNEY COWL.

Theodore O, Nativel, San José, Cal,—The ventilating cowl is formed
of two parts or cylinder flues, ono Inclosed by the other, Tho
{nner part, or fiue, has vertical exterior ribs which form a beaviog
or support for tho section of the outer Nue, lonying air passages bo-
tween, The oo sections are beveled at thele ends to form a closo
und strong Joint, and the ribis act as buttresses for onoh flue,

IMPROVED WINDOW SCREEN.

Heary B, Walbridge, Brooklyn, N. Y.—This screen I8 composed of
wire netting wound on rollers and hold by clamps, It isso con-
structed that 1t may be readily applied to windows of different
widthy, closing the samo tightly.

IMPROVED VEIICLE TOP,

Fredrich H, Jury, New York olty.—A palr of Jointed standards,
made each in two parts, are hinged togethor and to the seat back
and back bow. The standards being thus entirely under the back
portion of the top, out of gight, muke 0 neuter and bettor arrange-
ment than the projecting folded brnoes of the common Arrango-
ment,

IMPROVED BUNG AND VENT.

Harry B. Cornish, River Falls, Wis.—In this we have an improved
buog and veat that closes hormetically the bung hole. At the same
time the bung may be easily removed, nnd air is freely admitted
through tho bent dovice without necessitatiog the unsesating of the
bung. It is a usetul device for barrels contalning liquors.

>
NEW HOUSEHOLD ARTICLES.

IMPROVED VENETIAN SHADE,

Oharles Widemann, New York elty,~The new feature in this In-
vention consists in rods which are attuched to the under side of the
pottom slat. By placing the end of one rod into a glde staple, and
that of the other rod into the sockot hole nearest to it, an outwardly
und sldewnys Inclined position of the shade 1s obtained, which pro-
{eots ngainst the sun, while supplying at tho same time the required
light and ventilation. The shade is thus capable of beiog readily
sdjusted by the different devices into uny desired position, and may
be cheaply manufactured, as it is formed of a simple connection of
#lats and bands.

IMPROVED SADIRON,

Oliver Swift, Madison, Wis.—~This is principally a new way of at-
tacking the handle of a sadiron, the object being to enable the use
of one handle to several irons, thus saving metal and rendering the
imploment more convenient to use. On the fcon are two notched
plng. The handle has a wooden hand piece and hollow metal arms,
which when in place slip over the pins and hold them by spring
catches, which engage with the notches. A wooden ring under the
bandle allows of the catches belog freed or cogaged at will. An-
other new foature is that the body of the leou is made of glass, which
the inventor thinks offers a bettor smoothing surface than metal.

IMPROVED DOOR SPRING.

James M. Blood, Denver, Col. Ter.—This consists of a journaled
shaft encircled by a spiral spring, and provided with a laterally pro-
fecting arm, whose outer end bears upon tho door with & pressure
corresponding to the power and tension of the spring. The novel
feature consists in devices whereby the tension of tbe spring may
be quickly and conveniently changed, and the action of the appa-
mtus thereby regulated.

INPROVED WASHING MACHINE,

Timothy Allen, Fort Madlson, Town.—~This machine contains two
paraliol rollers, tho faces of which are grooved unnsversely (n such
@ way that the projections of tho ono roller may enter the grooves
of the other. They are gearcd together so that they may rotate in
the same direction and with equal velocity, motion belog imparted
by & loogitudinally crrrugated roller above. The machine, it Is
stated, works without becomiog clogged, or stralning or stretohing
the clothes, and will allow any part of tho clothes to be operatod
upon separatoly.

IMPROVED DROP LIGIT GANKELIER.

John Fox, New York eity.—This inveation Is so vonstructed that,
s tho drop light Is deawn down, the unwinding of # oord from &
ool will turn a shaft aud drum, colling up & sprivg, the tension
of which Is s0 adjusted as to balance and support the drop light in
any position In which It may be placed.

IMPROVED CLOTHES LINE REEL.

Charles L'Hommedicu, Middlotown, N, ¥.—We have in this an
improved clothes line recl which winds up the lino nutomationlly s
200D 45 the sume 1 released from tho post, protocts the same, whon
appliod stationary o the post, agninst the weather, and aliows the
ready taking down of tho line. Tho whole forms & labor-saving
dovice for houseliold purposes.

IMPROVED SASH HOLDEN, A &

J Prost and Joslah Merrill, Berwick, Me.— i n sy
st Tantien, that bings righdly ou the sesh, and hokdait securely
at any hight without injuring it in the least. 1t consists in a novel
vombination and arrangement of two rubber-linod rollers at the
onds of fulcrumed lovers, which are actuated by an intermedinte
rubbor block la the rear. Broadenoed rear ends sorve as haodles.

IMIROYED CUBTAIN VIXTURE, Rk
Predrick Duckofen, Brooklyn, B. D)., ussigoor to himsolf and lsno
H. Willlnws, of -m'o place.~This is a sprivg end which may be
attached to an ordinary wooden roller, so that, in event of changlng
one’s residence, the shade rollers may bo altered at a trifling expense
108Ut the various stzed windows.
INPROVED YEAST COMPOUND,
Jacob Pleiffer, Drookiyn, N. Y., asdgnor to imsel! and Paul
Kook, of same p ace —Mr, Plelfler suggests 8 now oompound which,
be stater, makes & very good article, which can be kept sweet for
four 16 six weeks in summer, and wuch longer 1o winter. 1t coo-
ats of cooked and mashod potatoes, hops, malt, wheaten flour, and

Scientific Jmerican

IMPROVED LAMP BURNER,

John H. Fouch, Sauk Center, Minn,—In this an Inclosing shell Is
mado adjustabile oo the wick tube. “I'ho Inner tube his several per-
fomtions for gns dorived from gusoline or similar sub , and the
outer tube or shell has slots made In It.  The arrangoment of these
npertures is such that a portion of them may be closed without
shutting off the gus supply of the others.

NEW AGRICULTURAL INVENTIONS,

IMPROVED NKCK YOKE,

Charles Shuman, Red Oak, Town.—This (nventor Proposes a now
device for conneoting the neck yoke with the tongue or pole of a
warriage, and which will not weaken the neck yoke, and may be
rendily applied. Two curved plates fit upon cach other, and have
eyes formed upon the opposite ends of thelr upper edges. They
have also a tongue hole formed in their lower middle parts, to adapt
them to be attached to the neck yoke to support a earriago tongue.
Sald hole 15 protected by a rubber bushing, and a bead Is added to
strengthen the middle part of the yoke, und to keep tho device from
slipping out of place.

IMPROVED ROTARY GANG FLOW,

John K. Underwood, Sauk Contor, Minn,—The construction of
this implement Includes a kind of dinmond-shapod friumo huving
twonots of axles, Dish-shupod rotary plows are mounted on beams
with the front odges {nolined to the lnndside, to pross Into the
ground and turn over the furrows ns they rise up at the rear and
throw them off. The beams swing up and down in the koopers, to
be held in place and to vary thele hight for regulating the depth of
furrows. Tho driver can make any needed adjustment while sit-
ting in his seat; and by sultable means, also, the plows are Hfted up
und supported above the ground when being moved to or from the
field to be plowed. Plows of this description, the loventor olaims,
will turn wider furrows with a given force than those of other
forms, und the width may bo raised by fnolioing n caster whoel
right or left, for which it is contrived, and which haus n fasteniog de-
vice to hold {t in any required position.

IMPROVED FEED BOILER,
Stark Olmstead; Brook, Ind.—The object here I8 to furnish a sim-
plo boller for agricultural purposes. To this end o tube s conducted
through the feed box, and is provided with a furnace at one end,
while the other end Is led out of the box and basa high chimney
attached to it. By the heat of this tube the feed In the box is grad-
ually heated and bolled,

IMPROVED MOWING MACHINE,
Androw G. Gray, St. John, Can.—The novel features in this mow-
ing machine are ingenious devices whereby the alckle bar may be
operated from the driving wheels with a positive motion, and which
will enable the cutter bar to be readily thrown Into and out of gear
with the drive whoels.

IMPROVED CORN PLANTER, .

Wilson Gardner and George L. Hays, Piketon, Ollo,~This is o
now and useful agricultural implement. The construction of the
device it {s hardly possible to deseribe without denwings, The novel
feature In the operation, however, consists In the adjusting of o
dropping device so us to bring the points of rimloss wheels in line
with the marks left by said wheel during a provious passage, where-
by the corn 18 planted in an accurate chock row,

COTTON SOURAPER, CHOPPER, AND QULTIVATOR,
Richard L. MoClung, La Fayette, Tex.—In this, cotton plantersare
provided with an improved machine for scraping or barring off
cotton, chopping it to a stand, and cultivating it. The apparatus s
constructed go that it may work at any desired closeness to the row
of plants, or at any desiced depth In the ground, or for use ss an
ordinary cultivator. It may be made by any ordinary mechanic.

IMPROVED CORN FLANTER,

Jobn Deyer, Wagram, Ohlo,—~This corn planter can be easily
thrown Into and out of gear, lowered to and raised from the ground,
and adjusted to deposit the seed at any desired depth in the ground.
All this Is uccomplished by new and ingenious mecbanism easily op-
erated and conteolled.

IMPROVED POTATO DIGGER.

David J. Roush, Symacuse, Ohlo,—By the advance of this machine
two polygonal wheels carrying radially disposed curved fingers are
rotated. Sald fingers enter the ground and remove the potatoes,
which pass to screens between the rows of fingers, where they are
freed from grass, weeds, ote.  The potatoes also fali upon a screen,
which is vibrated to free them from clingiog earth, and then pass
o & receiving box, from which thoy are subsequently removed.
Considerable ingenuity has been expended {o the mechanical con-
struotion of the hine, and a ber of ecutirely new devices
have been combined.

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED CAR STARTER,

August Dablor, New York city.—The object of this invention Is to
provide an improved device specially applicable for starting horse
cars upon stroet railways, for the purpose of relieving the borses of
the exhausting strain consequent upou the frequent stoppages and
startings, the said devices betng also adapted to stosm rallways and
all vohicles of a heavy draft. It consists in the particular construc-
ton and arrsugement of parts whoreln a sioglo drawbar exteads
from ope ond to the other of the car, and s malntaised in a given
position by symmetddcally arranged springs at ench end, whose ten-
glon 1 separatoly adjustable, Sald drawbar is provided with two
sots of boveled teoth, which engage with bovel wheols upon the
axlos of the cur, which gear wheels are Iaterally adjustable thereon,
s0 that, whet the traction of the horse In starting is brought to
boar on the drawbar, the gear whoels aro made to rovolve, which
wheols, bolog noarly of the swne dinmeter as the supporting
wheels, will start the car £0 &3 to overvome the lnertis gradually
and avold the sudden strain which Is so objectionable.

IMPROYED VINE,

Aloxander O, M. P, Sehorn, Murfreesborough, Tenn.—~In this
vise, the use of scrow throsds i avolded. lostoad, spring Jaws are
arrangod, with & cross bar hooking over s cam-ahaped fange of a
set sorow, by which the Jaws are instantly and rigidly adjusted.

IMPFROYVED MILLSTONE DRESSING MACHINE
Gustay Heydrioh, Now Ulm, Mino.—~This tavention s designed
for droming and furrowiog the face of a millstone in repid and
oven manner. It consists of & series of ndJustable and recessed
chiscly, operated by a rovolving shaft, which Is buog lo vertically-
adjustablo bearing, aud provided with spirully-armnged cams, The
chisels are cushioned by rubber blocks that regulate their action.

IMPROVED GATE, -

John A. Knoppor, Delta, O.—This gute s adapted to farm a
other purposes, and uyumuyw.ummwuu
to any sultable hight without takiog up space in opersting, It is
composed of sliding link-connected ralls or scotions that are ratsed
by & cord and pulley in grooved posts, and are folded into & bese
box set into the grovml 10 be covered by the top plece or plank of

IMIROVED BALE BAND STRETCHER.
James Z, Btocker, Charleston, 8. C.—~This invention relates to hay
or cotton presses whoreln the follower and platens are grooved to
ullow the tie baud 1o be secured on the bale after compression but
before removal. Tt consists in the use of & lover baving a slotted
cateh at the end, for the purpose of tighteniog the bale band, the
lever bolng susponded by a weight and provided with a claw, so

that it may bo clovated out of the way or drawn down when
wanted,

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS.

IMPFROVED BALE TIE

Robert Stowart, Darnesville, New York.—This consiets of & hook
on one end of & wire band to engage a loop on the other end. The
hook has & brace extending from its base along the Hoe of the
surain and terminatiog In an eye, through which the eye that en-
ROReS tho hook passes. Tho brace is thus supported, and the eye
engoging the hook s socurely kopt on it. Both hook and the eyes
are formed by bending the wires and twisting the bent portions, so
that the tio is constructed In a simple and cheap way,

IMPROVED POCKET BOOK.
David K. Osbourn, Daltimore, Md.—This wallet or pocket bonk
18 mudo of ono continuous blank, of paper or other cheap material,
and has 0 contenl part with end flap and sido extonslops, nnd sym-
metrical #ldo pleces folded in gusgets and pockets, and connected at

the odges. Tho ndvantages are simplleity, durability, and cheap-
ness,

IMPROVED CIGAR MOLD.

Helnrioh Voltz, Cincinnatl, Ohlo.—This inventor bas devised an
improved cigar mold that fs not lable to shrinkage, warpiog, and
other annoylng f s of the glued molds, and that will
roadily adjust itself to any change or swelling of the sections with-
out Interfering with the shape of the cigars. The base and top
molds aro mado of soparate detachable fish soctions, eliding in met-
nllie gulde frames, nnd are retained by strong binding springs.

IMPROVED SHIRT,
Clinton M, Dall and John C. Ball, Troy, N, Y,~This shirt bhas the
neck band attached to the body only at back of neck opening, and
the bosom attaohed at upper edge only to front of neck band and
shirt body. This plan allows of baving the shirt open at back or
front, and of {ronlog the bosom Independently of the body.

IMPROVED HARNESS BUCKLE.
Joseph C, Smither, Nicholusville, Ky.—A tapering tube is formed
upon the upperor forward end of the buckle frame, and has a recess
formed In the rear edge of its outer part to receive the end of the
tongue of the buckle. The advantage of this is that, when the
buckle Is applied to the hip strap of the harness, the horse’s tail,
when switched, cannot catch either upon the upper end of the
buckle, or upon the end of the tongue,

IMPROVED CRACKER SHOW CASE,

Caspor Kroeger and Werner Kroeger, Milwaukee, Wis—This fs a
detachable show or sample box, provided with a glass front, and
having hooks for nttaching it to tho fronts of the box or cese con-
talning the bulk of the material on =ale. These sample compart-
ments are nleely painted por finished, so that, when forming the
fronts of the cocker boxes, they make a bandsome appearance.

IMPROVED DENTAL FILLING.
Lywan W, Sutton, Jr,, Jersoy City, N. J.—Dr. Sutton proposes
crystallized metallic tin as a now dental filing. The metal ts ob-
tained, by a suitable chemical process, in spongy crystals, which
are very plastic and condepsible. The completed flling takes a
fine polish, and is sald to resist both corrosion and abrasion.,

IMPROVED PORTABLE VAI'OR BATIL

George Washington Brosius, Gailatin, Mo.—This is a box com-
posed of a bottom board, top board, and four sides, consisting of
frames covered with oiled silk or cloth ; and the sides, top, and bot-
tom are fastened together by hooks and oyes, 50 04 to be readlly put
together and taken spart. Within are convenlient arrangements
for a furngce for vaporizicg substances, and fora seat for the pa-
tient.

IMPROVED MOLD FOR CONCRETE ARTICLES,

Richard B. Lanum, Mount Sterlizg, Ohlo.~ This invoator proposes
metal linings to concrete molds baving loofe Joints to let the water
escape. Theobject is to use metal for tssmoothness and capability
to make sharp angles, and at the same time to have the liniog »o that
it will not obstruct the escapt of the water, as It would If the lining
were completely connected.

IMPROVED MODE OF CURING MOSS,

Peter Unsworth, Algiers, La.—This inventor suggosis a new pro-
cess of curing moss by immersing and bolling the same In a solution
of caustio soda to which sumae, fustio, faponioa, burnt umber, and
copperns have been added. In this way gray moss that bas been
deadened can be cured in thicty minutes, but moss fresh from the
tree will require about eighteen days,

IMI'ROVED PICKET FIN.

James D, Fleld, Blue Rapids, assignor to himself and J. D, Bl
mond, Loavenworth, Kan.—In order to coustruct a pleket pin which
may easily bo inserted in the ground without the necossity of hum-
mering, and which shall have a firmer hold when set, this inveator
constructs the pin of metal, and bends the shank In spiral form.
The upper end of the shank is also bent to form a handie for hold-
log the pin while it Is boring lato the ground.

IMPROVED FAPER NOX.

Fellx Salomon, New York city.—This Invention cousists in bind-
ing the edges of the paper boxes with metal strips, and solderiog
the top or bottom parts to the side walls, The object Is to onable
the boxes to resist wear better and to retain thelr shape lovger.
The Inventor says that the Improvement renders pasteboard boxes
almost as stiff and as strong as wooden ones,

IMPROVED HECOIL CHECK POR GUN STOCKS
Willlam D, Miller, Pittsburgh, Pa.—This loventor proposes to
provide the butt ends of gun etocks with & device for dminkblog
or neutralizing the recoll.  The lavention consists of a fixed batt
plate, In connoction with a binged, guided, and spring-acted plate.
The chieck plate and spring break the recoll, and thus admit of a
surer and steadier alm.

IMPROVED CRIMPERS' PINCHERS,

Goorge G. Wright and George Bamett, Spencer, Mase.—Shoe-
makers are provided in this invention with new piuchers for use
o erimplog boots, which are o constructed that they may be used
for operating the scrow clamp for drawing down the corers of the
loather, for drawing tho edges of the leather Into place, for driviog
the tacks for seouring the edges of the leather, and for drawing sald
tacks

IMPROVED METALLIC BURIAL CASK
Heary M. Gray, San Frunciseo, Cal.—The novel feature in this
{ovention is & handle attachment located under and against the
over-shutting flange, In such manner that the lift or strain thereof
15 mainly sustaloed by such flange, and the serews relleved of It
The bandles are thus made much more seaure, and yet require ooly

worn staroh.

the gate.

one or two serews for fastening them.




kina Alr Spring v Hummer, best 1u toe
s o DTt & 0o & New Baveu. O,

For !t\;—'l‘wo Good late Tmproved Iron Bridge
Patents. James Valleley, Canton, Ollo.

A Bargaln—A sot of Sclentitic American, from
Vol. 8, Old Serles, to Vol, 21, New Serlex—1817 to 1586083
Volx., well bound.for 880, Address A.F.R., Box 7i,N. Y.

Manufacturers, who perforate Zine or Tin, and
pave Machinery for that purpose, address Crenshaw &
Carothers, Burton, Washiagton Co., Texas,

Orders for BExperimental Machinery and lght
mazufscturing solicitea by T 0. Jeffery, 333 Canal St.,
Chicago, N1,

The Volce of Experionce.—In common with
other large advertisers, we have had occssion to do busl.
ness with advertiving agonts to s large extent, We bave
triod nearly all the various agencies, but eame to the con-
clusion long ago that we could do botter by, giving our
Bosinoss to Geo. P, Rowell & Co., No 41 Park Row,
New York, than by employng uny other persons, They
are propared to Insert an advertisement in one or four
thousand papers, and al the publishers' lowest prices,
We have tried them—dolng business with them weekly—
and we know they can do our advertising better and
cheaper than we could do (t ourselves. Having tha most
extensive facilities for dolng business, they never wake
mistakes—at Jeast, they never make mistakes on our
work.—{Star Spangied B . Minsdale, N, H.]

Water, Gas and Steam Goods—Send elght stumps
or Catalogue, contalaiog over 400 (llustrations, to Bal'ey,
Farrell & Co., Pltuaburgh, Pa,

The superiority of the London Mg Co.'s Var-
ulstios over all others has been so oftea manifosted that
thore s hardly any douht but that they will lo time su.
persedo all in the market,

For nutomatio Twist Drill Grinding Machines,
sddres C, Van Haagen & Co,, Phlladelphia, Pa,

Wanted, by a Practical Pattern Maker, work in
s Shop where General Work Is done. Steady place pro-
ferred. Distance no object., Apply Pattern Maker,
P. V., Glencoe, 1l

2000 feet leather Fire Hoso, Cheap; warranted
to stand R0 1bs, Address E M, Waldron, Providence, R, 1.

Wanted—The best Power Matohing Machine In
the market. Send circulars and capacity of machines to
Melenay Bro's, Naahua, N, fI,

Single, Double, nad Triple Tenoning Machines
of superior construction, Martin Buck, Lebanon, N M.

Gothic Furnace, for coal and wood, heats houses
& churches. send for book. AM.Lealey. 2% W .2sd st N X,

For best Pressos, Diea, and Fruit Can Tools, Dliss
& Willlams, cor, of lymouth and Jay, Brooklyn, N. Y,

For Solid Wrought-iron Beams, eto., see adver-
tisement, Address Unlon Iron Mills, Pittsburgh, Pa.,
forilthograph &c

“ Pantect,” or Univorsal Worker—Best combina-
tion of Lathe, Drill, Circalar, and Scroll Saw, E.O.
Chase, 7 Alllng Street, Newark, N. J,

Electric Burgiar Alarms and Private House An-
nuncistors; Call, Servants’ & Stable Bells; Cheap Teleg.
Insza; Batteries of all kinds. G.W.Stockly, Cleveland, O

Hotchkiss & Ball, Meriden, Conn., Foundeymen
and workers of aheet metal. Fize Gray Iron Castings
to onder, Job work solietted.

For Sale—Second Hand Wood Working Machin-
ery. D.J. Lattimore, Sist & Chestout S¢., Phiis., Ps.

Price only $3.5.—The Tom Thumb Electric Tel-
egraph. A compact workiag Telegraph Apparstus, for
sexding making the eiectric light,
Eiviog alarms, and varfos other purposes. Can be put tn
operstion by any Isd. Includes battery, key, and wires.
Neatly packed and sent 1o all parts of the world on re-
ceiptof price. F.C.Beach & Co.,38 Canal St. New York.

Peck’s Patent Drop Press. Still the best in use
Address milo Peck, New Havea, Conn.

All Fruit-can Tools, Ferracute W'ks, Bridgeton,N.J.

American Metaline Co., 81 Warren St N.Y. City.
Genwne Conourd AXies—Brown, Pusherviiie N.H.

For Bolid Emery Wheols and Machinery, send to
the Union Stone Co., Moston, Mass. , for cirealar,

Faught's Patent Round Brmided Bel The
Besi thing out—Manutectured omly by C. W. Arny, 18
North 84 5t.. Puladelptila, Ps, Send for Cirealar,

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

Mugio Lanterns and Stereopticons of all sizes and
prices. Views (lustrating every subject for Parlor
Amusement and Public Exhibitions, Pays well on small
investments, 72 Page Catalogue free, McAllister, 49
Hasesu fit,, New York,

Temples and Oficane. Drupor, Hopedale, Mass,

The “Belentific American * Oflee, New York, (s
Stted with the Minlssare Eieotric Telegraph. By touch-
g lrtle buttons on the desks of the wanagers, signals
ATE scht L) persons in the yarious departments of the
estabiishment, Cheap and effective. #plendid for shops,
ofices, dwelllogs. Works for any distance, Price 8,
with good Battery, ¥, C. Besch & Co,, 346 Canal 8¢, New
Sork. Makers. Sond for free (iustrated Catalogoe,

For best Bolt Cutter, st greatly reduced
sidress H. B, Brown & (':o.. NowHaven cann.m“

The Baxter Bogine—A 48 Page Pamphlet, con-
talziog detall drawings of all parts snd full particulars,
Bow resdy, and will be malled gratls, W. D. Russell,
M Park Place, New York.

Hydmulic Prosses and Jacks, new and second
Band. Lathes ana Machinery for Poliabing and Bufing
Metals, E. Lyon, ¢ Grand Streot, Now York.

Bpinning Bings of & Buperior Quality - Whitins-
ville Splaning Misg Co,, Whitinaville, lu-’.

Solid Emery Vuloanite Wheels—The Original Solid
Emary Wheel—other kinds Imitations and (nfertor. Can.
Hon—Our name Is stamped in foll on all our best Hang.
ard Belting, Fscking, snd Hove, Pay that only. The
best s the comapest, New York Beltiog snd Packing
Company, ¥ and ¥ Pk low, Now York

A.J. W.can hardon tallow by usiog the
the recipe oo p. 202, vol. 20.—J, K. can preserve
wood from decay by the process detalled on p. 319,
YoL 8L—A. F. willflod s description of the hydro-

lamp oo p. 242, vol. SL—K. H. Is reforred to p.
vol. 2, fora formuls for calculating the friction

(1) J. B. asks: Is there any chemical that
will causo tho hair and fleshings from hides in a
tannery to decompose in three months? A, Try
onustio loy.

(2) W. M, D. asks: 1. Is the word ohm
used to signify n unit of eleotrio foree, or is it a
term applied to the resistance of electrio foree or
mensuroment thereof? AL It 1s o unlt of reslst.
ance. 2. How long will the Danleli battery work,
if froely supplied with sulphate of coppor, with n
uniform force? A, That depends upon the sizo of
the coll aud the amount of eurrent whioh It glves,
For telegraph lines, these batterios genorally work
for about four months, 3. How long can they be
used bofore the porous cups need to be renowed?
A.Theporousoup may be used, with care,for yoars,
{. What s tho power of Danlell's compared with
Lookwood's battery? A. Precisely the samoe, The
Lockwood Is only & modified form of the Danlel).
5. Does not the Danfell require the least oare, and
I8 1t not the most relinble and simple for all prae-
tionl purposes? A. No. There are other forms
more sultablo for some purposes.

(3) W, B, W, asks: What chomicals pos-
soss the property of destroying and disintegratiog
vegotablo substances without corvoding and de-
stroying motals, as acids do? A. We think that
strong potnsh lye in contact with steam at a high
pressure will probably accomplish the desired re-
sult,

(4) G. B. R, says:I am experimenting with
olectricity, and I have made an electro-magnet;
but passing the current through it makes both
poles north or both south, according to the direo-
von of the current. Has such a thing been done
before? A. Nothing of the Kind bas ever been
produced before to our knowledge,

(5; A. K. asks: What kind and number of
wire ought I to use for a house electric telograph,
laying the wire between the bricks and plaster
of the wall? A, No. 18 copper wire covered with
gutta percha and enclosed in lead.

(6) W. B. B, asks: 1. Does carbonic acid
gas, compressed (n liquid forwn in & tube 3§ ioch In
dismeter, coeate any damage, such as g dangerous
explosion, if suddenly liberated? A, Yes. Atthe
moment of liberation from pressure (about 600
1bs. to the square inch) one portion of the liguid
rushes into the gaseous state, and, in the effort of
#0 doing, abstracts so much bheat from the remain-
Ing portion of the liquid that the temperature of
tho latter is reduced to such a degreeas to con-
vort it Into the solid snowlike form. This sudden
and extreme reduction of temperature causes n
corresponding contraction of the glass tube, o
contraction so nearly instantancous, and of course
unequal, that the tube is, in many cases, shattored
fnto fragments. 2. What is the effect of heating
theabove tabe to 500° Fab.? Does it increase the
pressure in the tube? A. It would enormously in-
croaso the pressure. 3. What is the effect if the
tube be placed in a cold mixture, say one of ¢*
Fah.? A. It would reduce the pressure. 4. What
effect bas carbonic acid on tron? A, Little or
none if themetal be dry. 5. Will it keep its pross-
ure in tubes for & number of years, provided they
are tight? A. Yes. 6. Does it remain heated af-
ter {t18 compressed In tubes, or only during com-
pression? A. Only during compression. It rap-
idly guins the temperature of the surrounding
air.

(7) H. 8. asks: What will take grease out
of sheepskins after they are tanned with the wool
on? A. Try digesting forashort time (o bisulphide
of carbon, and dry In the alr. The sulphide is
very volatile, and in a short time will completely
evaporate, leaving no unpleasant odor behind,

(8) W. E. G.asks: 1. Ina line of telegraph
of about 12 miles long, worked in duplex, how
much resbstance will be required ln resistance
coils? A, About 300 ohms. 2, How many oups of
battery will be required if tho wire 18 No, 5 and
has two relays, each measuring 125 ohms? A,
About 24 of Danlell's colls. Four tolegraph, no-
cording to your deseription, ought to work,

(9) H, H, nsku: What produces the bLril-
linnt coloring of the nurtumn follage? A, The ne-
tion of organlo ucids upon the coloring matter of
the leaves,

(10) . asks: 1. Do the Chinese know the
secret of welding coppor? A, Yes, 2. Do they
make copper odge tools? A, Woare not Informed
on this point,

After knlsomining, Is theroany known chemical
(combinable with the kalsomine) that will not wash
off wheo wator s applied? A, We do not know
of anything thut can be applicd that would pot, in
some way, be objectionable.

(11) H. G, ssks: What will remove grease
from a tortolsoshell hair comb ¥ A, Try stoeping
it In benzine or chloroform,

(12) W.H.G.aske: Can the aroma of Havana
tobaocco be takon from the stems? A, Yes, Crush
them and digest for some time In hot water. Then
decant the Hquid and digest & second time with a
Httle diluted aloohol, and nally remove the resd-
due and oarcfully dey (6 I it s desired to extenct
the nlcotine, evaporate the decantod Hguld to

sirupy consistonoe, and then agitato with twice ity
volume of aleobol, and allow to stand for a short
tima, The aloohol, under these conditions, will ex«
tenet all of the nlootine salts feom the nguoous so-
lution, and riso to the top, forming u distinet lnyer,
of adark color, Doeocant this upper lnyer, conoon-
tento by evaporation, mix with a small quantity
of solutdon of potush, and briskly agltate with
other, The ethor dissolves the nlootine und some
fatty matfor which the potash has Hborated, and
rines Lo tho top when the mixture s left at rost,
In order to separate the nlootine from s solvents,
the ethorial solution s decanted Into s retort pro-

vided with monns of traosmittiog dry hydrogen
through I, Hoat is now applied, and the othor is
drivena off. Whea the ether vapor conses 1o come
over, the tempoerature Is ralsed o 247, when the

of water lo pipes.

nlcotine itself distils over and is colloctod

Scientific American,

(13) W, J. 8. nuks: Would it be beneficlal
to foroe linseed ofl Into the poresof the spokes
and hubs of buggy whools, after the spekes nro
driven, to prevent the natural shrinkage, which
even the best seasoned timber 18 subject toin this
elimnte? A. Your planlsa good one, Try it.

(14) W. M. B.unsks: I there a liguid pre-
paration made that o epring, when hented to a
cherry red, may be thrown in, andwill come out
of a good spring temper? A, We know of no such
llquid, nor of any bettor plan than bardening the
spring in water and blazing off in oll in the usual
manner.

{15, E. W. H. says: 1. How is the dial of &
galvanometer gendunted? A, Itis usual to grad-
unte the dia! into 560 equal parts,
of wire are used for the colla? A, The size of
wiro should be selected with regard to the cur-
rents to be measured. No. 13 or 20 will be found
convenfent we thunk, 3. Aro there not 2 coils of
different sizes of wire? A, Bome galvanometers
are wade with severnl colls of wire, 8o that they
onn be used in a large range of measurements,
but each coll should be arcanged 80 that it may be
sopurately included In ofreult, The principle
shown in your sketeh npplies to the Induction eoil,
and not at all to the guivanometer,

(16) G. A. B. asks: What is the object of
making soldeting irons square instend of round?
A. To Increase the nmount of contaot,

(17) N. W. asks: What do you consider the
most nearly correct theory of the carth's datly
revolution on itsaxis? Wheneo comes the mo-
tive power? A. Tho earth porsists in 1t motion
for the same reason that a stone does after its
leaviog the hand which throws Ity orasa rallrond
train will run sovernl miles, by the motion ne-
quired, after the steam has been shut off ; and
oven after the engine has boen roversed nnd the
brakes applied, the tralo cannot be stopped in o
less distanco than half a mile, after running at a
high speed. The motion was given to tho earth
during the perlod of its oroation, and it is simply
the momentum of its hugoe mass, combined with
its astoundiog velocity and the absence of resist-
ing obstructions, which keeps the motion up.

(18) J. B. F. asks: Of what ingredients
should a composition be, for the ornaments for
stove plate and similar light pattorns? A. Uso a
soft nlloy. See p. 81, vol. 50,

(19) J. T. M. asks: Would a small tube
mado of canvas dippoed In hot paraflin answer as
a flexible pipe to convey hot und cold water? A,
No. 2. What would answor bettor? A. Leather
hose.

(20) J. P. asks: What is the generally ac-
cepted explanation of the retlection of a ray of
light from the inner surfaces of glass, diamonds,
drops of water, and othor transparent substances,
causing the brillancy of the diamond, the forma-
tion of the rainbow, ete.? A, The reflection from
the inner surface of a transparent medium is sim-
flar to that from the outer surface. Obsoryation
and experiment huve proved that it is a universal
law that, when light passes from a dense intoa
rare medium, orvice versa, a part of the light is re-
flected 1n such a direction that the anglesof reflec-
tion and incidence are equal. When, therefore, the
surface between the two media is perfeotly oven,
it sets like & mirror, and the smooth surface of
still water is as good a reflecting mirror for the
fishes under It as for men above, of which fact
you may easily satisfly yourself by observing an
aquarinm. A piece of plate glass will also con-
vince you of this by two reflections, one from the
front and one from the back or Interior surface.
giving you two reflected images, which will coin-
cide when the light falls perpendicularly, but be-
come separated when the light Is made to fall
obiiquely. The colors shown by diamonds or rain-
drops in the rainbow are not due to this reflection,
but to the refraction of the rmys when they enter
and leave the dinmonds or wator drops; for the ex-
placation of this we rofer you to any modern text
book on natural philosophy,

(21) J. H. asks: What difference will it
muke (o the power of an enginoe to give the valve
suflicient throw to allow a full opening of the
ports? At present tho valve opens the ports ex-
aotly one half. A. She will take n larger supply
of steam at the beginning of tho stroke, and de-
velope o corresponding amount of extra power,

(22) E. P. W, asks: Do you know of any
chemical that can be used to pormonte or saturate
hard or soft wood, to render It lmpervious to wa-
ter, and prevent swelling when submerged thero-
in? An exterior conting lsnot desirable. A. Boll
the wood In paraflin,

(28) M. nsks: How fast should the edgoe of
a circular sheet iron disk run, for cutting wrought

lron? A. Ten or twolve thousand feet per min.
ute. 2. Can cast iron be out In the same way ?
A. Yes,

Should the flues of n boller bo caulked when
there is water in the boller? A, No.

(24) W. B.D. says: 1 havo used blsek ofl
In bollers, and found it very good to remove
soales. Has It any bad effoct on the lron? A,
No,

(25) W. H, sayw: In your issue of Octobor
16 nre fNigured sovernl boring tools, Thosoe forms
would be admirable If used with short shanksand
for shallow holow but as no tool is certain nover
Lo be required In a deop and proportionately small
hole, T see no oxouse for making suoh tools, suvo
babit and example, The common form of boring
tool affords an exanmple, slmost unique, of unj-
versal perversity and fallure 1o recognize a very
smple situation. Those tools, It properly formed,
might have elght tmes the strength of shank and
still enter w bolo equally small, 1t s sitoply ne-
cemsary to form the tool so that the eutting dge
Inon a level with the axis or center of the shank

2. What sizes
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tools, one n thrond tool. A, Were efther of the
sample Lools kent by our correspondent put to the
full amount of duty obtainable from n tool of its
slze, It would break off at the cutting end. This
defect might bo obviated by lowering the temper,
whioh would, however, reduce the cutting caps-
bility, Tho fault In the samplo In ench case 18
that, [n tho endeavor to got o lnrge shank, the cut-
ting part (8 ground nway, so that one whose width
should be b Inoh In but some 4f in thiokness,while
another whose width should be 3 Is but Jietle
more than % Inch thick. The whole subject Iy
explained, with engravings, In No. 8of “ Practical
Mechnniem,"”

(26) J. B. L. says: We have a rowbont 38
fect long, made of very light timber, How can
we caulk it to make It tight? A, If itis well
bullt, you may be able to make it watertight by
filling the Joints with white lead.

(27) J. 0. B. neks: Why is it that a lifting
pump for cold water will not lift hot water, at
100° or 500° Fab,? A. Because whon the plston
rises, the water bollg, and the pump burrel fs filled
with vapor.

Why is lead given to a valye on the stenm on.
gine? A. Generally, In order to make the recipro~
cating purts move smoothly and without nolse, or
thumplng, a8 it {8 usually termed.

(28) N. 8, asks: T have a boat 30 feet long
long and of 6 feet beam, displacing about 100 feet
of water, T bave 36 two Inch steam pipes 39 inch-
es long,connected by a8 way plece 8o that the wa-
ter can bavea freo circulation. Can I make them
into a boller to propel the boat, the pipes being
cased Inside of n stove frame with two returns
for the beat ¥  Will such & boller be large encugh
fortwo 8x0 engines running on quarters? What
gpecd may be obtained from such aboat? A, The
boller seems to be rather semall, but it may an-
sweor for o modernte speed,

(290) C. C. suys: I have a small boat 19 feet
long, 4 feet 4 Inches wide, sharp at both ends, and
18 inches deep : and I intend to put another 12
{nches on it in depth, makiog it 30 inches deep. It
is a clinker-built boat. I intend to put in an en-
gine and boiler. The enpine is 5inches stroke by
34 bore, upright, and cuts off at 3 stroke. The
boiler is horizontal, 4 feet lorg (besides the bon.
nets); itis of & inchiron, with 8 dome 22 Incho »
bigh and 1 foot In diamerer. Ithasone flue 12
inches in dinmeter, in which the fire Is bullt ; and
there are 6 return tubes varying from 2 Inohes to
3inches in dinmeter. If I use coal, T intend to
make the grate 246 feet long and ns wide ns the
flue willallow. 1. How large a screw wheel do I
want, and what should the piteh and number of
blades be ? A. Use a propelier 24 nches fn dlume-
ter, of 3 feet piteh, with either 3or 4 blades. 2.
What speed would It make with steam at 50 Jbs.
pressure ? A. We think you may realize a speed
of 6 miles an hour.

(80) G. E. P. asks. Will a rubber packing
do for a piston head and piston valve rods? A
Yes.

(81) B. L. says: A friend of mine says that
in ringing a bell, he has frequestly got it into such
a position that he cannot move it with his dead
weight, and that, by holdingthe rope and ralsing
his body with bis arms, he can bring it down, |
say thbat whatever power he gaius beyond the
weight of his body is due to the resistarce which
the ipertia of bis body gives to being ralscd. He
says that thisis not 50, as he moves his body teo
slowiy. WIIl you please settlo this question? A
We think you have the right iden, as wo under-
stand your statement,

What Is the meaning of nomioal power of a
steam engine? A, It Is power rated by an arbi.
trary standard, not dependent on the actunl con-
ditions.

(32) F. B, says: L I intend msking & four-
oar rowing bout of canvas, to fold together, and to
be about % feet lovg, with extended rowlocks.
How nnrrow oan I make it to be safe from tip~
ping? A. To be perleotly safe from tipping, It
will require to be very broad, If you want to
make (L as narrow as convenient, you will find
good exnmples In raciog sbells. 2, What must |
use to muke It waterproof? The canvas must not
cernck when the boat Is folded up. A, Probably the
experionce of some of our renders will furnlsh the
information you require; and if so, we would be
glnd to hear from them.

(83) J. C. G. aska: 1. Which engine will
consume the most steam In doleg the same amoun t
of work, ono with a long stroke or one with a
short stroke? A, Thisis a contested polnt, and
must besettied by taking into account the nature
of the work. £ Which Is the best, a short oylin-
dor with a long diameter, ora long oylinder with a
short diametor? A, The roply to your first ques-
tion answers this also.

(34) F. K says: Our maln water pipes are
234 Inches inside, and our fire plug € inches, What
size of hose should I have to throw a stream of wa-
tor to best advantage? Would you advise mo to
have gum or leathor hose ¥ A, Use 234 Inch hose.
We think you will find rubber satisfactory.

(35) E.J. askn: 1. How many cups and of
what size of Bunson's battery will it requiro to put
the firstalight conting of niokel on 1 squire foot of
wurface on cast tron? A, Two or three ordinary
Bunsen oclls. £ What size of Smee's cell will it
require to finlgh the plating on the sume surfueo
A. Ono Inrge Bmoo. 8. How long does 1t take to
Kot ngood doponit ¥ A, Possibly 4 or 5 hours.

(36) R. F. B. asks: 1, How many cables
touch Canadian territory? A, Five, 2. What
cables wre they and where do they touch? A,
Seo p. 120, vol. 8. Four of them land at Nosth
Sydney, and one at Tor Day, Nova Scotls, &
Where can T got Information In reference to the
dopths of the soas and oceans ? A, See the United

orbar. 1 send threo wooden modols of boring

States coast survey charts,
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(87) (LK. saya: 1. A brothor onginoer and
mysoll nee discussing the relative olastiolty of
’ mpressod afr, ono matntaining that,

n |
Ay

wheu used {n an oogine expansively, air will not
give the same rosults as stoam, ns, for want of
s the prossure will fall off much more ra-

pldly after tho cut-oft than would be the case with

,-mlmmmwm that thoro I8 little, If any,
differonce, in wny event too little to be taken Into
aooonnt fn practical working, As wo have no
menns of making anything like u respectablo test,
plense enlighten us upon the subject. A, If the
tomporature Is sonsibly constant during the ox-
pansion, thero will be little difforence in the two
onsos. You will find formulm for the expaosion
nnd compression of alr without guin or loss of heat
o answer No. 14, Augast 21, 1871,

(38) P. & K.ank: 1. Are bored wells from 6
to ldinches In diamoter nota fallure, asa rule, on
‘account of having too little reservoir 7 Does not
the cost of borlng wells nearly equal that of tho
ordinary method of digging? Isdrilling a six Inch
holo in bard rock impracticable for wells, inas-
much as it costs 100 much? A. We think that
sompof our readers, who have had experience In
these matters, can answer our correspondent moro
fully than we feel able to do. We hope to hear
from them.

(39) J. T. W, asks: 1. What strain or pres-
sure will a boller 7 Inches in dinmeter and 13 inch-
es Jong, made of copper No, 18 gage stand? A,
Fifty 1bs. per square inch. 2. How large a safoty
valveshould I use? A. Half po inoh in dismeter,
4. Would the boller be large enough to run an en-
gine with a cylinder of 134 Inohes bore and 3 inch-
es stroke 7 AL It would run the engine, but would
not do much work.

(40) L. W. F. asks: 1. Aro vernier calipers
fastened togother before or after being hnrdened ?
A. Before. 2. Are they secured by rivets or ta-
pering pins? A, Rivets.

(41) M. H. F. asks: Whatis meant by cush-
loning as applied to steam 1o an ongine ?  A.Cush-
joning takes place when the exhnust port is closed
before the piston reaches tho end of the stroke,
which leaves some steam fn the oylinder, which the
plston compresses ke a cushion,

(42) W. K. B. asks: How can I make paste,
such as s ugad by stereotypers? A.Common flour
paste s sometimes used for this; but some stereo-
typers put white load in the composition.

(43) G. H. M. asks; How can Iattach can-
¥as to the leather side of tanned lamb skins? A,
Try amixture of gutta percha and piteh, npplied
hot.

(44) J. F. asks: 1. Which is the best non-
conduotor of heat, wood or plaster of Paris? A,
Wood. 2. Will heat crumble plaster of Paris after
it has beendried? A. No, unloss it Is great.

(45) McC, T. & Co ask: Is exhaust steam
beneficial or injurious if allowed to escape under
grate bars? A. Sufficlent steam to keep the grate
bars from burning Is good. It also increases the
draft in the furnace.

(46) A. S. aska: Please give me a recipe to
prevent cracking of rubber boots.  A. The orack-
ing of the rubber is due to the oxidation of the
sulphur which it contains. As a preventive, coat
the rubber with a thin covering of varnish made
by dissolviog pure gum rubber in hot paphtha or
bisulphide of carbon.

(47) J.R. Y. Jr. asks: Can you give me a
recipe for & waterproof mucilage, suitable for
pasting labels on wood, something that will stand
the weatber? In your issue for October 16 I
found a recipe for this purposo; but after soveral
trials I bave been compellod to abaodon it, being
unable to combine the glue and alcohol. I tried
to combine the two by first dissolving the glue In
water, and addiog aleobol afterwards; but theglue
thiokened up and would not combine with the al-
cobol. A. Melt together equal parts of common
pitoh and gutta porcha. It may be kept liquid

 under water, and it has been highly recommended

both for its superior adhesiveness and waterproof
quality after once being applied.

(48) G. W, L. naks: What cement will make
tho insides of paper barrels tastoloss and odorioss,
nnd be suliciently clastic and proof against vine-
gar, wine, and othor liquids? A, Try coating the
interior with hot parafiin.

(49) 0. 8. aaks: | stamp embroidery pat-
terns in this way : I lay a sheet of paper under the
pattorn which I wish to copy, snd then tmoe the
outlines on the paper underneath by pricking
through the pattern with a fine needle. T then re-
move the paper, and plece it on the cloth whieh 1
wish to stamp, 1 then take rosin and Prusdan
blue (or any other coloring substance), finely pow-
dored, which 1 rub through the holes o the papor
by moans of & small pad, and the pattern shows
well a0 the eloth, This paper Is removed and re-
placed by u cloan plooe, aftor which & hot iron Iy
run over to melt the rosin Into the oloth. Ko far |

(80) N.F. I, asks: Can you inform me of
any acld that will operate oo ruby or other colored
wiams, 50 a5 to lowye it [n & rough state, like ground
glass? Iwant to lay out sign work and jeave the
Jotters the same color as the glas. [ have seen
work of this kind done by aoids, and it is ouch

than If done by the sand biast. A.Hydro
serie wold is used (or thix purpose. [t s mado by
‘on powdered fluorspar with stroog, hot oil

1 and the gas that comos over is passed

water, which absorbe 1. The bydrotiuorio

Scientific American,

nold is ofton used in tho gnsoous state, A leaden
tray I8 partinily filled with the powdered Huorspir,
and ovor this I8 poured the hot ofl of vitriol, The
plate of gluws, previously propared, is thon seoured
over the dish tightly, and the gas, as 1t s Hbers-
ted, exorts [ty pecullar corrosive notion on the un.
vovered portions of the plate (o its fullost extent,

(51) W, O, J. mnken: Do you know of any
stroet oury In this country or In Burope, In which
wind s npplied nsa motor? A, No.

(62) J. V, R. sayn: I have a quantity of
homemado wine, that has fermented in too warm
a place, and has consequently becomo somowhat
acld. How can 1 correot it without Injury to its
flavor? A. The free acid may be noutralized by
addition to the wine of the proper quantity of bi-
carbonate of soda.

(58) C. A, W, mays:1. I have some bits
of gold which I wish to melt up and oast into dif-
forent shapes. Can I melt it on a common forge or
stove fire In a black lead crucible? A. Place the
gold in a small black load crucible with a little
borax, and sabject It toln very bright red heat for
some time, or until pl fusion 2
Can I pour It best into a charcoal mold? A. No.
Molds made of fron slightly waxod or greased are
used for this purpose. 3. Do I need nflux? A,
Yes. 4. Will silver admit of the same treatment ?
A. Small beads of both gold and silver may be
fused {n charcoal, when mixed with a small quan-
tity of borax and heated strongly by means of &
blowpipe or blastlamp.,

(54) W. D. says: What is the percentage
of sait of the water of tho Dend 8¢a? A. The
solid matter Is 21'722 parts in 100, nearly all of the
solids belng salts of sodlum, magnesium, lime,
ete.

(55) J. B. 8. asks: Why was it that, in es-
tablishing & uniform guge for railroads, 4 feet
834 Inohes was chosen (nstead of 4 feet 8 or some
other even number of Inches? A. The first rail-
roads were constructed for coal traffie, and were
of tho same gage as the colliery tramways, 4 fect
816 inches; and the latter are g0 old that no one
can now tell why this width was chosen.

(56) E. D. P, asks: 1. What are the melt-
ing points of gold and sliver? A. Gold melts at
2010° Fah., and silver at 1878°.

(57) R. P, G. asks: By what process is co-
con nut ol obtained ? A, It is obtained from the
cocoa nut, elther by oxpression or decoction. It
is of a fine white color, liquid at 80* Fah., and of
the consistence of lard below that point, becoming
solid at about 40°, It Is used for making tollet
soaps, and I8 somotimes employed medicinally in
cases of consumption. It must not be confound-
ed with cacao oll or butter, which is obtained from
the eacno or chocolate nut.

(68) C. A. K. nsks: 1. Am [ right in be-
loviog that coal is formed by the decomposition
of vegotablo matter? A.Yes, 2.What proof bave
you of thig? A. The cleavage of blocks of coal
frequently shows the forms of tho leaves of the
vegetable matter from which the coal was made.
Fern leaves, especially, are often seen singularly
perfect.

(59) W. J.H. sayn: We have lately putup
alarge band saw for rosawing lumber. After
running & few days, the saw cracked along the
frout edge of the blade. What is the cause? A.
Bither the saw was brittle, or the wheels were of
too small a dlameter for the thickness, or too great
a strain was put upon the saw. A band saw of No.
16 gagoe sbhould be run on & wheel 8 feot, No. 17 on
awheel 5 feet, and No. 15 on & wheel 4 feet (n di-
ameter. This §s a good rule to act upon, butan
oxtra tough saw of No. 16 gage may run saccess
fully on a 4 foot wheel, and No. 17 very well on
the same size. Parties vsing band saws should
bear in mind that they must not file or sharpen to
acute angles, but leave all angles round.—J. E. E.,
of Pa.

(60) A. 8. T. asks: 1. Please tell me the
best way to temper tooth chisels for cutting mar-
ble. A. Harden ata bright cherry red In a mix-
ture of 1 gallon whale oll (pure), 2 1bs. rosin, and )
Ib. beeswax. Warm the ofl, melt the rosin and
wax, and stir together while hot ; as the mixture
Joses Its bardening properties, add moroe rosin and
becswax, then draw 1o the proper color, The
above mixture will hardon without fire-omoking.
2. Does filing the tooth hurt the steel 7 A, No.—J,
E. B, of Pa

(61)J B. J, says, In apswer to D A R's
query as 1o the welght necessary to broak an fron
bar: If the fron bar is Grmly fxed at one end, and

nn
the load applied at the other, then W : % K In

which Dedopth of bar In {nches, Behorisonta)
breadth in inches, 1= length In feot from support
to omter of welght, k=54 for cust (ron, 88 for
vrbnuht tron (moan of 4 authorities, varylog some-
what with guality of motal and munufaeture), \t\;
e
%
¥ 53 or B8 =372 cast and §,18 wrought tron,when
the fiat side is vertical. 1f the longer side s place

’
horizontally, then 0:: ‘,,m or M« 018 for oast

or 534 1. for wrought fron. For mfoty, one
fourth of the above should be used.

a2) J. G. says, in soawer to F. B.'s query
n(wgzroppltw I’I‘Ill in & raflroad oar: Your friend
I8 corroot If the motion of the trin Iy uniform,
sinoo the directions of the foroe or gravity, while
the ball s falling, are sensibly parlicl, If the
train had moved (which is an impossible oase)
such & distance in & straight line during the full of
the ball that the direotion of the oarth’s attmetion
could no longor be considered parailel during this
time, the ball will not strike the same polnt of the
floor as when the train is at rest, nolther will it do
s0 if, duriog the fall, the Lrajn changes 1ts motion

shreaking welght in Ibs. 1o the givon case

either In direction or yelocity.

COMMUNICATIONS RECEIVED.
The Bditor of the BOENTIFIO AMERICAN A0+
knowledges, with muoh pleasure, the receipt of
orlginal papars and contributions upon the follow-

Ing subjects:

On nn Alr Locomotive,

Ny ¥, G. W,

On Diphthorin, Dy J, W, I,

On Imaginative Arithmotio,

On Iron. By J. D,

On Specific Geavity, ote,
On the Mechanical Equivalent of Zino.

H. M. P,

On Experiments in Geometry. Dy A. B.

Also Inquiries and answers from the following :
J.L—C. P~ 8. ~M.~J. C.0.~R.H.B—E W —

By J, LM,

G.W.B-M.ILB5~J 8 R,

HINTS TO CORREBSPONDENTS.
Correspondents whose Inquiries fall to appear
thould repeat them. If not then published, they
may conclude that, for good reasons, the Editor
declines them. Tho address of the writer should

always be given.
Enquiries relating to y

Cock,comprossion, . White,,.
Coke oven, 1, Altken ..,
Colorado bugs, eatohing, J.
Colter, ¥, & J, I. Culver............ .
Cracker machine, J. Parr

Cradle, Borgman & Lamaon  .......o o0« crans
Cultlvator and harrow, combined, G. Croll,......
Curtaln fixtare, W, Gates,........... dsenie
Curtaln fxtare, G. €, Mathers,,
Dental pollshiog tool, §. 8. White....
Dexigns on wire cloth, G, 1. floffman,,

Iy 8, 8,

Eyegiase B, Want__...... ...
Faucet, vent, C, Dehlinger. ...,
Faucets, adjusting, J. H, Lawless. .
Fenco wire streteher, N, Burnham, .
Flfth wheel, J. Canningham
Filtering Hquids, T. B. Sineclsfre. ...
Fire arm, breech-loading. B. B. Hoteh

only are given, aro thrown (nto the waste basket,
as it would fill half of our paper to print them all;
but we generally take pleasuro (n answering briefly
by mail, If the writer's address s given.

Hundreds of Inquiries analogous to the following
are sent : “ What Is the value of dry extract of
onk bark for tanning? What is the price of solu-
bleglass? Who has a steam process for drying
lumber, and will furnish particulars? Who makes
A ploture frame mitering machine, working two
knives? Who solls self-rocking cradles? Who
makes the best nir pump, and what Is its capacity ?
Who makes cotton splonlog and weaviog ma.
chinery ? Who solls steam pumps, suitable for frri-
gation 7 Whoso Is the best lco-making machine 7
Who sells tools for making stencll plates?’ All such
personal Inquiries are printed, as will be observed.
(n the column of “Business and Personal,"
which (8 specially sot apart for that purpose, sub-
Joct to the chargementioned nt the head of that
column. Almost any desired Information can In
this way be oxpeditiously obtained.

ta, or to the pat
bility of Inventions, assignments, ete., will not be
published here, All such q

Fire arm, revolving, J. Bapertas...........
Fire armn, Jock for, Kirkwood & Mortimer.

tions, when initial Flre kindler, P. Boolsen ...

Flre place screen, W. C. Williamson. ..

Floor, refrigerator, Voight & Ellmann,
Fork, horse hay, J. H. Fletcher
Fork, horse hay, O. Taber,
Fruit box, D. Priitzmsan
Farnace, hot alr, Plerceand Plakham. ..
Fornnce, bydrocarbon, J, €. Ramsden, .
Furnuce, ore roasting, H. G. Livermore.
Furnace, tinmens', L, F, Betts

Gage, eto., pressure, Vaa Kaonel & Towsley.
Galter, buston, A. Kenny
Gaa, ete,, lightlog, Z. Woodworth ........ ..
Gas machine retort, Van Kannol & Towsley,
Gascheck valye, Van Kannel & Towsley
Gas ete,, {lluminatiog, G. W, Harris .., ,
Gan retorts, decarbonlzing, D. Davison
Glass etc., tewpering, F. B, A. R. De La Bastle.
Governor, sieam. Judson & Cogwwell.... ...,
Graln conveyer, N. G. Simonds
Grain distributer, C. F. Johnson, Jr..., .
Gratn machine for binding, A. W, Tucker.
Grate bar, T, Murphy. esee

Gun machine, W, B, Farw

Guns, wad for rifled, G, Sohalk

(OFFICIAL.|

INDEX OF INVENTIONS

YOR Wiion

Lotters Patent of the United States were
Granted in the Week Ending
November 9, L8756

AND EACH BEARING THAT DATE.
| Those marked (r) are relsaued patents, |

Harrow, W, Frank.............
Harrow wheel, T. A Cole ,
Harvoster, W, N. Whiteley......c.....
Harvester knife head, G. W, Harrison,
Hat bodles, saretebing, J. E. Wella
Hatchet, shingling. H. K. W. Perry..
Horse power, endless chaln, 8, W. Davl
Horses, feed bag for, A. Nye, Jr...
Hose, waterproof, 5. W, Baker, ...
Hydrant, Stacy & Lowis,
Inkstand, H. Schirmer
Klia. brlck, Evans & Kemper...
Lawp trimmer, H. L. De Zeog .......... . .

Alarm, burglar, L, ¥, Drake...,
Alurin, burglar, C, O, Malmgren,,
Alarm, til lock, 8, C, Frink. ...
Alloy for bell metal, H. L. Macker..
Alloy, anti-incrostation, O. Holden.
Bale tie,S. N, Dmake ........

Bed bottom, spring, C. T. Segar ....
Bed d, cot, W & Howe.,

Bedstead, folding, J. Flian

Bedstead, invalld, W. Huatress . .
Bedstead, sofs, §. Beadit...

Bedstead, sofa, C. Purnitx

Bedstead, sofs, J. K, & M. L, Stockton....
Beer, eto., extret of, I'. E, Lockwood
Beer, etc. , treating, Mussgiller & Schedler..
Bell, door, J. PP, Connell,...

Bloder, porary, W. A. Amberg....

Hlackboard sttachment, H. B, Marshal
Blackboards or slates, H. R,
Alind slat adjuster, Johnston & Hopkine., .
Nlind stiles, machine for boring, ¥. I Dam.

DBoat, lee, W, 1. Falrbank

Boller, sectional steam, V. D, Anderon. .
Poller, water regulator, ete.
Bolt, kiag, A. O, Plckett, Jr
Nook. sccount, Mott & Carroll, ...
oot ualling machine, ¥, M. Shaw
Hoot sole Hning mechanism, B, Dwyer .
Doxes, making hewds of, E. Hersey

+ D, Cook ..

Bracelets, cliek for,J. 8 Carraw. ...,

Nridge, metallle arched truss, J. B. Eada

Hridie tir, B, Miller. ... .

Drust holder, O, B, Clark (1) ..ooovvins

(ulidings, constroetion of fireproef, T

Nurner, serogas, J. 0. Knlghts, ...,

Calves, ote,, antl soeking bit for, J. T, Baty

Car axie box, J, Bocles
Onr axie box, G, Willlams,
Car coupiing, i, A, Cowell

Car couplitog, J. C, Miteholl,
Car propeller, B I Lavesus

Our, sleaping, J, ¥, Goodridge .. ,
Cars, lighting rallroad, 1. ¥, Baadolp!

Oarbureter alr blawer, C. M, Geatiag........ :
Cartareting apparatus, A, C. Rand
g spparaius, P, Warnl. .. ...
Cartiage axle, W W, Blmmons
Carriage spring, W, i1 Eillot, ...

Car

Carriage top, J. U, Goold.

Cartiages, detaching horses from, :

Oartridge. U, K Hart

Cartridge belt, . C, Heanlng. ..o
Onrtridges, blook for holding, B T, Mare.

Cask, metalite, G, W, MoKim,,

Uaviar, preserying, M. Amn,
Chaln tink, W, Rogmar. ...,
Uhate, convertible, C. N, Cadwaliader ...

Ohale, convertible, ¥, . Wasle. ..

Ohiatr, deotal snd barber, 8. U, Megtit
Ohalr, folding, J. K, Wakefield. ...

Chisek rower, J. Thampson,
Chwrn, rotary, M. Payne, ..,
Otute, conldiseharging, 1. P. Miaer, .
Clgar bax, C. 8, Brawn.....
Otgar machine, Doasth & Jpar, e

Olgsr modd, 4. D, Calp....

Clocks, globe sttachment 1o, n s,
Cloth nappiog wachine, B, Thaokrah. .
Clothes wringer, M, A, Johneou, .,
Cluteh, friction, T. K. Barrow,
Coal hreaker roller, W. Munson. .
Cwek, sntl-froesing, 8. T, Barper o

Létter file, permanent, J. F, Adams.... .
Life preserver, H. G. Daytoa
Liquid measure, C. G. Morgan.,
Lock,door, D, F. Austin
Loowm shuttle, B. W. Porter .
Loom tesuple, S, 8, Walker..
Lubricator, I. W. Hoagland
Maogie, A, B, Barnard
Matches, making, £, Wallace.
Measure, Hqaid, C. G. Morgan .
Meat, preserviog, F. H. L, C, Sacc
Mechanical movement. J. Hughes. . ..
Meter, fald, B, Huber. ... cooniiasennanns
ML, hominy, B, Harvey
Ml spindle, Root & Robinson
Millstone stal, G. T. Smith, ...
Monument, J. N. & T, Wallls, .,
Mowing machine, J. Asherafs ...
Nall, pleture, T. C. Richards. ... .
Nall, pietare, J. P. Stockton, Jr...
Nut lock, B, Loag
Ol tank, W, O, Striekier (r)
Paddie wheo!, foathering, P, Gregerson
Panel ralsing machine, ¥. D, Greea
Paper tube machine, W.H. Proek... ..
Paper vessels, making, W, Il Brock
Pawi and rateheot, G. D Hamblis.... .
Pegeing wire, ete,, T. T, Prosser
Perfuming snd distafecting, C. L. C. Battmann. . 19,671
Fhotogmphic plate holder, ¥, A, & W. 8, llowso
Plano sttachmiont A, D. . Wolft, .,
Pile, bax, K. G, Secovil, .,
Pipe, B. M, O, Breas . ooiininnne
Pipe olbows, makisg, A. Syverson \
Pipe Joint, cold packed, A, N, Hankia.... ..
Pipes, enawmel (or tobacoo, ¥. O, Merriam
Plafting machine, K, L. Howwrd
Planter and drill, seed, W. O, Walker,
Planter, comn, J. G. Mole ...,
Planter, pliot wheel corn, J. Cam
Planter, soed, W, Nevine

PMow, 1. Freeman
Plow, W. I, McCa
Pot, coffee, 5. Crowell,
Press, clay, J. Walson, oo
Prows, cotton, L. §. Peares....
Press, rotary pertecting, ). L .t
Printers’ loads, eto., mitering, H. W, lenley...
Propulsion, serew, J, K. Wilios
Pump handle tnk, C. Adams
Punchiag feed device, F. Deming..

1.
Stewart.......

. Sharp....

x Raliroad, alevated. A. K. Loster ..
Rallroad switeh, J. L. Arms
Raitrosd thme sigusl, J, A, Talpey.

Rake, harse bay, W, Il Ryer
Rake, horse hay, D, . Sharp....

Hegister, Grosbeck and Millendorl
Rotling banks for pole cape, W. J.

Saddie elips, die for tomlu: W S Wand e
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109,68,
160,000

L0, Robl veranns 169,060
"I:I.l‘:;nﬂlo mmu. Datrd lml Lewls, ..., 160,014
Shoe peg or nall, T. T. Prosser .. ... 100,850
Sign plate, 1. T. m\vu..........., 169,680
Rigoal, switoh, 3. Imray oo oo 168 811
EXIpping ummu.a A, cnndlll S N2
Smoke house, O, D, IArb, o o o 169,67
Boda, oaking mmlo. ", ualknll JIr,. 169,50
solderiog tool, W, 8, Maoqueen.. lqn.um
Spurk arrester, J, W, Neamith,. u»o.&:nl
Splogololaon, mayufacture of, J, ll Slhctmxc o 169,51
staveJointing machine, E. J, Grangoer I [ VX1
Steol, ete,, tempering, G. F. Shmonds..... 109,706

stove, heating, U, B, Moore (r),.. <o 6
Store, hoating and vontilating, C, 8. Nell,, 169,560
Stove pipes, mannfacture of, L, Dancroft. o 108,761
Sugar, refining, ¥, O, Matthlesson, oo . 160,503
Ruspondar button strap, A, Shenflold.. . llﬂl.:!n.'r
Swing, rotary, I, N, Forrester........» S 01 1
Table, knoekdown, F. I'. lleaver,. oo 160,704
Table leg, adjustalile, J. i, Dalsley.... o 160
Tag tastener, T. I, Marston.. \ . 160,60
Tallors® patterns, amfuing, )‘ \I I Ilr! h L1

o 100,573
- 109,782
100,814
160,557

Telegraph, printing, O, J. WHey. oo
Telegraphs, coupling for tratn, A Nyder
Tire tightener, W, O, Johnson...ooe
Tobseco, curlug, J, D, Culp,

Tobacco pipes, enamel for, F. G, Merriam. ... 169,837
Toe welpht, L. W, MOBER. ooiiie covnreninnmnnnnans 160,63

. 160,89

Tool:grinding machine. M. L. \lullrr .
. 160500

Toy bubding l‘lu«\. B, U. Kinsey...

Toy money box, C Johnson (r).... -« 6%

Track olearer, W, |' \\ Ray.svuess . 160,50
Treadle for machinery, A, N, llnunl\ . 109,052
Truck, hand, J, Biggerstal......... « 160,61%
Tross, Norris and Sweol oo covivviiiismnrversss seee 169,583
Tube for rallings, posts, ete,, D, W, Hazelton. . 163,60
Tublng, making, G, X, M, Manta, e 169,75
Tabizg, making metal, 8. W, Wood, . oocinnaanns 169,538
Tumdling rods, cover for, J, B, Hutehinson..... 169,706
Type machine, A, M, Howard,... . 169,501
Type-writing machine, M, AUseol, oo, 100,757
Valve, globe, N, O, LOoKO, o coiiiiriiiors snnensens 169,817
Valve, safety, 8, Harrivon... .... .. 169,806
Varnish composition, )hnruall L1805
Vegetable steamer, P. D. Damon 100,509

Veliclo axie, U, W. Richardson .. . 169,585
Yehicle ranning gear, C. Behlen, ., 169,66
Vehicle spring, I, A, HUght, Er . iiiiiiimenannns 109,608
Veloelpede, Bodel, Masse, and Webster....c...... 169,74
Yenoer-cutting machine, Annin and Nutt . . 109,759
Vipegar, testing, C. Peters .. (.ooivviinense . 160,700
Wagon tongue support, Clow and Webater....... 169,776

Washing machine, Smith and Roy. ... .oovine coeee 160,797
Watch plate, V. Dorlot... Shebunamenid . 10,5
Water filter, E. §, Farvon......... . 189,631
Water supply and vent, J,  H, \Iuncll . 169,782
Whool hab, W, H, Masterman....... . 169,715
Whip, Bronson and Jewabury,,, . 169,768

Whip socket, G, M. Hisog 169,846
Windmill, W, C. Nelson 160,74

Wire, indenting surface of, T. T, Promer . 169,840
Wrench, R, Jack,,... esussseetsssassensurontEES seaes 169,812

DESIGNS PATENTED.
AWM. =CanreTs,~J. Darrett, New York clty.
8,770, —8Sasu PuLLeys,~G. A, Blake, Now Haven, Ct,
8,772, <Doox Kxon.~B, Mallory, New Haven, C1.
£,578 to 8,738~ Crotu. —C. T. Meyer ¢ al., Bergen,
. J.
—Haxpix Tir.—G. O. Mooroe, Newark, N. J.
—Tomacco Pire.—L. Nax ¢f al., Polladeiphis, Pa
8,70, £ . —Sona Warzz Arrapates —F. H. Shep-
herd, Bowton, Mass,
L ~Canrere.—T. J. Stearns, Doston, Mass,
—Crocuer.—W, Stelahaus, New York city,
5 —P1ax0 Fraxze . —C. F. Steinway, New York city.
8581 —Frowzs Staxn.—H. P. Roberts, De Ruster, N.Y.
£, - Mrrar Tevye Coverixo.—A. V. Romadka, Ml)-
wsukee, Wis
5,785, —Warcen Caarx . —E. Barrows, Attleborough Mase,
£.9% —Cuax Lixx.—D. A, Beam, Newark, 5. J
8,99 —Smow Case.—W. H. Grove, Phlladelphia. Pa,
£ —Saronxl HaxorLe.—G. O, Monroe, Newark N, J.
5,599 —Croox Casxs.—H. J. Mdller, New York city.
8.7 —Lirree Hasore —J. M. Read, Everett, Masms,
8,79 —Haxver Bases —W_ M Smith, West Meriden,Ct,
—Rantatox Pires —G. W, Walker, Malden, Musa

SCHEDULE OF PATEXT FEEr,
sesovsisaseensl) @

©On lasuicg each orgisal Patent......ccceeee § I
On sppeal 10 Exaniners-tn-Chilef......... s10

CANADIAR PATENTS.
LI8T oF PATENTS GRANTED IN CANADA,

November 8 to 12, 1875,

8,07, ~5.T. Draper, Clarence, Ont,
Nov. 8, 1498,
SA8.—E. Bradiey, 5t. Leonard, Nicolet, I, Q. Extract
of bemlock bark. Nov. §, 15703,
$38.—1. 0. Byrns, Detrolt, Mich., U, B,
indices. Nov, %, ¥
5,550, ~J. Falrvarn, Upton Station, P, Q
Noy, 0,190,
5,081, ~C. W, Maldwlin, Chicago, 111., U, 8.
draulie elovator. XNov, 9, 1575,
5,00, —J, Bakeley, Toronto, Ont,
Nov. 9, 18,

5.8 K. V, De Guinon, Jersey Clty, ¥. J,,U. 8, $up
piying oll 1o lasnps, ete. Xov, 9, 1473

S04 —F. A, Glanx of al., Buftalo, X. ¥ yU.B, Rope
molding wachine, Nov, 9, 1873,

5,066, —1. Wilson, Ithsocs, N, Y., 1. &,
Nov, 9, 185,

5,04, ~L, D. Green, Waterdown, N,
pump. Nov. 9,153,

S0 .M. F.McKervey et al,,
Car coupler, Nov, 9, 1875

Lamp chimney,

Advertising
Vacuum pan
Duplex hy

Car axle bearing

Horse rake,
{10 1 A Rotary

Chebaygan, Mich., 1I', #

S8 ~J. W, Drooks, Boston, Mass,, U, 8., ef al. Ma
chine for trimming hoels, Nov. 11, 1475
BN J. W. Bioks, Boston, Mam., . % Heellog

waehl o, Nov, 1,
S8 . W. Brovks, B ston, Mass. , 11, 5. Maehin
for sttaching and trimmming beels. Nov. 11, 155
S0 —A. Holmes, Mamilton, Ont. Charm dashe
Sor., 11, 193,

..an A, I Pullips et ol rhllndnlvmn Pa, U, 8,

“ "§?"";{ ||)“,(r’|'mu. Jnckmn Mich, U, B, Corsots,
Nov, ll. b,
L o . Johnson, Foreston, I, U, 8

t\luner. Nuv.ll.ll'.l,
5,065 —Rosmond Woolen Co,, Almonte, Ont,

of finlshing oloth, Nov. 1), 1875,
8.6, —J, W, Nrown, London, Eng. Mode of transmit.

ting telegraphic signnln, oto, Nov, 11, 1875,
8007 ~G, 11, Amens, Adrian, Mol UL 8, Car coupling,

Nov, 11, 1878,
B008, L. W, PFond,

Gran,

Frocess

Kan Clatre, Wis,, U/, 8, Bawmll

head bloek. Nov. 11, 189,
5,00, ~F, Neaumont ef al, Dallas, Tex., U. 8, Stiw,
Nov, 11,150, ;
SN, <A, Payotte, Montreal, I', Q. Axle box. Nov,
11, 1838,

8,001, 0, Wolden, Chioago, I, U, 8, Boparating sub.
stanoes from Hgulde, Nov, 11, 1805,

5070, ~A. Poppenhuson, College Point, N, Y., U, 8,
Comn, Nov, 11, 180D,

5,471, B, ¢, Ibbotson, Montreal, I'. Q. Passenger car
vontllator, Nov, 19, 1§,

50—, W, Dixon, West Manayusk, Pa., U, 8. Wood,

straw, oto,, paper pulp, Nov. 12, 150,
3,875, ~E, Bazin, Paris, France, Extracting slime, eto.,
from foundorod vessels, ete, Nav, 13, 1575,
5476, —A. Rigdell, Guelph, Ont, Euction and forco
pump. Nov, 12, 159,
5,877 1. D. Gounld, Boston, Mass,, U 8,
Nov. 12, 180,
5,58.—~D. Kearney, Montreal, P, Q.
alarm and extingulsher. Nov, 12, 1§95,
5,80, —J. I, Morrell, New York clty, U. 8§, Floodways
for warchotses and other bulldings. Nov, 12, 188,
5850, —J D.Hobbs, Northtield, lowa, 7, 8, Tire.shrink-
Ing machine, Nov, 12, 155,
5,881.—J. Sims, Baston, N, Y., U. 8,
12, 1895,
5850, —A, Chavase ef al.,
for removing boller scale.

DMivertisentents,

Back Page « « « = « « $1.00 a line.
Inside Pogo « « « « « « 70 conts n lne,
Engravings may head advertisements at the sams rale
per line, by mearurement, as the letler press. Adver-
tlsements must be received at publication office as
carly as Friday morning to appear in next tseue.

ASTRONOMICAL INSTRUMENTS,
For sale very cheap, A five loot transit telescope and a

Mitchell chmnoml\h Addre
e mu{orr. Cleveland, O.

IFE-LIKE PICTURES, acourate as photograpbs,
clll be dnvn oPtrlpcr by means of wonderful Cam-

_ l!, #1.25, express pald. Send

to F nLOCKLE\ 253 Van Huren Street, Brooklyn,N. Y,

MICROSCO P E B
First class Microscopes, n{r dt
Price $2.00. Smnller sze vlm same focal ndjmtmcnl.
{.50. Address F, BLOCKLEY, 253 Van Buren Street,
rookl)n. \cw \ot .

and Morphine habit abmolutely -nd
lly cured. Painlest : no el
lllm for particulars. Cu
Washington S¢., Chlm& lu-

“The Commermal Agency.
McKILLOP & SPRAGUE Co.

Lamp burner,

Automatic fire

Clder mill, Nov.

Montreal, I'. Q.
Nov, 12, 180,

Componition

The Register for Jannary, 1876, Is now being
prepared, and will be published as soon
afier the 1nt as possible.

It witL coxtaixy A full list of National
and State Banks

Name and Addressof every Private
Banker,

A Complete List of all the Manu-
facturing and Business Men in
every Town and Village in the
United States and British Pro-
vinces, with numerals giving
credit and capital in each case,

The compilation {s made from detalled reports, st the
oflice of the Agency, 109 and 111 Worth Street,

This Agency was the first 1o undertake the revorting
of the entire country, and (s records are therwfore the
obdest in existence. This Kives a decided advantage—
which It maintains through oumerous Amsociate and
Branch Offices, by -L-unmlc use of Intelligent travel-
Ing sgents. And b o employment of over 7,000 local
res'dent correcg ente

The REGISTER will be found s most valuable assist-
Att to every Banking snd Commercial House in the
counu&

An efficient snd economical COLLECTION AGENCY
is connected with the Institation,

New Yom, Nov, 185,

Todd & Rafferty MachineCo.

MANUFACTURERS OF

The celebrated Groene Variable Cut-Off Kngine; Lowe's
Patent Tubular and ¥lue Boflers: Plain 8iids Valve Bta-
Honary, Holsting, and Portable |»nxlnu Bollers of all
Kinds, Steam Pumpn, M) Gearing, Shafting, &c., 81k
Tow Oakum, Bag, ulu‘x Hope, Flax.snd Homp \Im hlm-ry
Agonta for the New laven Manufie turing Co.'s Machin.
1eL's Tools; for Judson's Governors and Btop- Valves;
Blurtevant Blowers; and Differential I"ulley-Diocks,
WAREROOMS, 10 BARCLAY STHEET, NEW YORK.
Wﬂlll\h PATERBON, NEW .II’IL‘!P Y

$8 YOUNG AMERIC \ ~( “(H e r«\\\ .-Acnd
toJ. M, BEI lrl i, Hilamsport, Fa

Hammond’s Wmdow Sprmgs

Jes minlled for 50 centa
Ri¥ hmn{- ‘8 "; \\I\lﬂ\li Lo wl-lmyr). York Co., 'a

“Non- Freezmg. Filtering, Automatio

STEAN
TRAP.

font O, 0. D, to
any part of the
country, and War
‘ranted Lo work pey
No, O dealns 20070, T'in
0,70, 80, largest

foct, or the money refanded

plpe, $0  No, ), 40, §10,. No, 2,

Blre, 0xlxifin, Hen i Clrewlar
WM, H, JEXKINA & CO

328 Chureh Street, Philsdelphia, Ma

““I( RENT, WITH STEAM POWER- A briok
twe Mary bullding, Osln 1o, wihth Stesm Dry log

] and s Complete System of Modern Machinery
Sash, Niinds,

fanufacture of Flooriog,

&e., st Columbus, Gs rtieulars, apply 1o

WM. U, HINDE, Cagahogs Falls, Ohl

WRINEL!IB
]EL]EHCIIJE’]EH!!L

Comprnen Fnox e SCIENTIFIC AMERICAN,
An Hlustrated Mand-Book of Practical
Hints and Suggestions for Moechanics,
Kaglaeors, Farmors, Housckeopers,
and Workmen gencerally.
The vo.ume comprises 230 pages, s printed on fine
papor, with gilt odgos, and 1s of large poeket-book form,
floxible covers, noatly arnamented,
Marled, post pald, on recelpt of 81,50,
1 copy Scientific Amorlcan, 1 year, and 1 copy
Wrinkles and Reclpes. ..ooooooiiiiiiinnn & ..84.20
. N. MUNN, Puntisnen,

', 0. hox 774,

37 Park Row, Noew York Clty,

THE

“HARD TIMES” LIST
0w to Save Money,| 5

A PFAPFER AND A MAGAZINE FOR LITTLE MORE
THAN THE PRICE OF ONE.

Until Jan. 1, 1870, wo will send THE TRIBUNE
(WEEKLY $£2, SEMI-WEEKLY £3), with either
of the popular Magnzines, at the followlng greatly
reduced rates—far the cheapest ever offered by

any paper:
With Semi-

by llnllrmnl nm»m. Enginoers, Ase

pECI-A tronomaors, l~.xplomn Nnvl.n-m

ravolors and othars, 1o be the Mot Aoouuu
Durable timekeopers in the world,

nor in the market, lncluding

2 ﬁ p Ladies and Gentlomen's

sres, Koy Winders, Stern Winders, Stem Fetfers,

Full Plate, Three-Quarter Plate, Plain, Full Joweled,

I'(t'
ranging from n few dollars for Eln.n
lCES but neat, Durable and Re
Hmokoopery in Sliver cases, to two hundred or more
-lullar- or a hlghl{ finlshed and remarkably sccu-
rite one Io fine Gold cases.

all C.0, D, advertisers and apply to dealers
lvu’n of known respectabillity, as Elgin Watches
arn tot furoished to nny )mny whatever to e
sold on the disreputablo C, O, D, plan, which i used
lu |mlm nrl iraltation and plm hibeck goods,

aml recelvo with your wateh the reg-
ular warranty medal of the Company,
nl llulN below. and seo that the name and number
mrrm ml
named T, M. Avery is offered at
such prices os to come within
the rn(h o nll ullil Is unequated fa the world for
tho umnor
The Company mukes no wilches
nl-lm”lrl-‘v' Jow or high, which it
ln nnl wll uuu- wu LY WARRANT, Fach wateh moves
mont nlmn/umlrwn/ grode, tnde by the Eigln Natlon
al Wate! h ( ompany, and bearing its tradesmark * K-
oin, Jis. " §s nce nmpnnh‘«l by the oficie! WARRANTY
MEDAL of tho € ompany, with nusmber and name cor-
vﬂ mdlnp |nlho wateh,
Ly respectable jewslors in nearly
ovory town in the United Statos and
unu 0, nml 80 in the principal olfles lhmughnm
Call on your jesweler and ask to see them, =

WHIPPLE'S
Patent Door Knob.

Awarded a Bl’onxc Medal at the Amerfoan Institute Falr
tor 1874, The Judges say: ** We consider thisn method of
ulenln DOOR KNOBS a great lmprovement over any-
thing yot Invented for tho purposs, as {t obviates the ure

thoe world,

Address THE TRIBUNE, New-York.

CELEBRATED FOOT LATHES.

Foot Power Back-geared
Lathes, Small Hand and Porn Phn
ers for Metal, Small Gear Cutters,
N Slide-rests, Ball Machines for Lathes,
d Foot Scroil Saws, light and heavy,
il Foot Circular Saws, Just the arti-
i} cles for Artisans or -m-lmn Sell-
ln&e\'erywbere Send for lllustrated
Cnulo

. H, BALD\\'N , Laconla, N. H,

JECTRO-PLATE lllﬁ WELERS,
iR B.{'ND WATCHMA iﬁ g

BATTERIES, CHEHICALS AND MATERIALS, In

sets or single, with Books of lnstruction for Nickel,
Gold, snd Stiver uu:u: THOMAS HALL, Manufac.
turing h.lccmclw. 16 Bromfield Street, llonun. Mass,

Ilustrated Catalogue sont free,
where. Business honorable and first
gu.u Particulars sent free, Address

] APID ADDITION-~WONDERFUL INVEN-

TION !'—Art of Foorixe FIGUEEs ruox LEFr TO

AT OXE TIME! DONE as QUICK as thought, Complete

Iostructions sent to any address on receipt of Price, 30

ix U, WILLIAM FURNISS

. 0. Box 1119, Batavia, ¥. Y.
Correspondance from Physicians solicite
Hoosac Tunnel Machinery
Steam Engines and Boflers, Burlelgh Compressors and
Rock Dirills, llulallnr \l-anrq sultablp for Mines
20
nish & Kteam Pumps, one Contrmotor's Locomoiive
Lathes, Deilln, Planers, and Bolt Cutters, Rubhoer Hoso
The Caxton Press.
Sizo 4 x 0 inside chase.
Tux Best Mapr.
This now Press b
simple and stron
It haa fout scrows
pression, Two rollars pans ¢
o tirely ow u-h,“',.,mt..‘ » At oack

$25 A MONTH--Agents wanted every-
« WORTH & CO., St. Louis, Mo,
Rigur;—Or: .. Middie ebther way: Ox S1x CoLuxss
(rul- .‘\o:nn Wasten |\' EVERY SOnonL Disrrior
Successfully o
withont et o Kt bv 0# Cueticrs
Do AL Bawrwn, New Have s
Coan. Send fwo post une-p
1
HFOR SAILKE.
Flange Pipo ‘varfous s a, from 12 to 8 lnrhﬂ dia., Cor
lmll anl &o. Addross THOS, ROSH, Rutland, Vi,
Solftinking.  Price 814,
_thoroughly  buils,
P intho back to repulate the im
N - Impression, snd 4 tavolving ink

disz Insures pood distibytion

mold, and far printing Carda, Yo &Ko,

LARGER SIZES $37 end $00
lYl'l‘_ and MATERIALS FURNIGHED TO ORDER
ll L TUBNDARD, Manufueturom®' Apont,

ween C4 09 Charoh 8., NEW HAVEN, COXX

OTw BAYETY MOISTING .

OTIN, BRON, & O,
NO. 34N BROADWAY, NEW YORK.

The operation

N cannot ba cqua |

yolerios Au““ . full ot poeniiar Emic—.m

ln..-u-uul Bent frew s e o

Addrems J ||n|-nll-Aru Willassbargh. Xew Yook

Rogular  With Woekly Weekly: of M o serews and wasliers, and can be regulated to suit
Price. Tribune. Tribune. |*2¥ mokn-f-‘g'ﬁ’r D‘"’" R & s‘&n[}f’ﬁ!m‘é%;‘wan
Harper's Magazine.. $4 00 84 &5 Weltl!eﬂdon. conn,, or 97 Chambers 8t., N Y.
Harper's Weekly.... 400 475 5% THE IMPROVED
Bapecstar... 40 4% o5 | NJTAGARA STEAM PUMP,
Soribner’s Monthly. 4 00 4% 57 9 to 91 Peart St., Brookivn r
oney at 40 John St Now York.
Atlantio Monthly.... 4 00 476 57 }i i)b d & ATl
8t. Nlohol 300 ar er,
oholas. ... - 400 5 00 BOLE MANUFACTURERS,
Sclentific American.. 3 00 4 520 ENGINES AND BOILERS,
Christian Unlon..... 325 410 510 Pulleys, Shafting and Hangers
a Specialty.
THE TRIBUNE cannot furnish specimen copl ¥
A WEEK to Agen
of theee periodicals. s m-xe.ln me';: iocattey’ Ql!dr:u" um 4 '&
0. VICRERY & CO.. Augusta, le.

BAGI.B FOOT LATHES,

m"ﬂevml;o’ loﬁhem
an
ateur o A.runn. Send for
8000
Baﬂl.mmv&..xe'\‘m.

Planing & Matching,

Moulding, Re-sawing nd Tclonm Machines. Scrol
Saws al Gen Wood i;jcli 'l

JOHN B, SCHENCR'S 50\66 )lsttel'll X,

Send for Catalogue. ubm, . eity.

' Too
All slzes st low prices, E. GOULD, Newark, & J.

III IIII T+ WROUCHT

IRON
'l‘ll E UNION IRON MILLS, Pittsburgh, Pa.—
The attention of Enginoers and Architects is a‘lk‘d
ented), In which the cowpound welds between uu-l't:m
and fanges, which have proved so v bjectionable (n the old
mode of manufacturiogare ontirely avoided. Weare pre-
pared to furnish all Al termos as favorable as can be

obtained elsewhere  For descriptive m%
Carnegie Brothers & Co.,Unlon Iron Mills,! Pa.

BEAMS & GIRDERS

to onr fmproved Wrought-lron Beams and Gt

Call at Fair American Institute and See

NEW DRAWING PRESS & OTHER TOOLS.
STILES & PARKER PRESS CO., mﬂdlulown‘ Ct.
£ Wi meot partios by lppolmmo

MIGARDINER'S PATENT
hment.

Cenling

AND A\
.a(\
e 2™ R, E. STATE,

SPRINGIrIELD, O
HJ_'UIAH AND PRICE-LIST

SEND FOR

ILDSON, Maun-

WI’I‘IIICIHIY. RUGG & RICH
ufnoturers of W ?mlwurm Pl ln.\ 'rmaauln’.

and ummmn Machines, Danlol 'llno foh

Patont mrrmrd Tenon Maohi nu. nl. onld-

::'I‘Tl.l :1"“ en: nllw I.::ll'""' [y hﬂ'
i e o . shu l .
(Bhop ':mnerly'occuplw 1% mm ”

L. B, WITHERNY, 0. J. luoo. e M, lloumol

$12 noday at home, Agonts wanted, Ontfie and
termn free, TRUR & CO.. Augusta, Malne.

QT)OO ll:n (I.;)(lll.ll)n(HVI"N AWA\I( I‘Ino w‘ ul; cg
) 1 aafo u make from 0
dally, FAMILY JOURNAL €u.. Broadway, N. Y.

IN PORTANT FOR ALL CORPORATIONS AND

MAXF'G coxcxuu —l!-nl‘ w .
o Detector. capable mnk,‘mm

motion of & v.u:hm or mml-n at sla-

tions of !lll

ﬁeu loreueuhr
] n ltl
o Yot m 'Imhumrt Co., :’m’xo”
was deckdod o my favor .hu.n 10, 1574 P

:un weon ¢ o “h
DE. CORLArY Lo the cﬂo-n.ud
rluv'l with t’nﬂu o w?

cmen u’mdu o mmm with sccar ula




* Sa —‘|

DECEMBER 11, 1875, ﬁtituﬁﬁt g\mcritau.

CKNTKNKIAL DRILL CHUCK -

perfect and durab! Hol
‘“ o l. a Mﬁy mall on :wG'p.:l‘-:

for
.‘ML.-C.I new red

|

ARK & COMPAN Y'S
PATENT SELF COILING REVOLVING STEEL SHUTTERS

Hear Windows ar athe

Can be resdily fitted o Btore Frosts

opanings, making them FINE AND BURGLAR

381

TRADE ENGINE

A.F. CUN X PROOF, and »@ording absolute protectbon ; » 00D~ ) § ‘
||lﬂ’('a’l!!\tunn Btare Fronts, I'rivate Novscs. O es, And hebe r);‘c‘lul o t‘w!‘ 1:1:”".“, 2% Yarioes Ap N Muisable for Noleeless 15 operation—Perfecs 3
4 oF balance welghts “"1 CANNBOL got oyt of ord They are bandacme in sranee. and are \h.e",u.\ l.;m’ .‘r.-: ":”1 i workmasship—all ight perts ‘L‘
! -u it » for makin Mhuttars in the warld. Are ftiod 1o the new Tribuse ‘lulldln‘ Delaware snd Hadson Osnal Duflding. Manhaltes Of Cast Steet, ¥
h‘hlﬂlo h Buliding, L#oox Library tulldiog. /ave been for years (o dally use 1o svery prineipsl eity throaghont Ker . Every Engine indiostad, and H
D weil Cnown 19T RSTA"V 8. | and are codorsed by the fuvnn. architeets of the wosld gucut knrope, :ﬂ"y:.'f"'f“,"’ w f’" e high '
IvED Law's Pareny JAMES O, WILAON, Man 15 West Wil N, K fliainshio reeuls,
llunau uw llunnm BAawi=i Macuixs, VFor olr 3 : AON, Managar, 113 I ML, , New York, e nao Pa. )
Jars, aidrens THEVOR & o™ Lotlrwrl‘. '\(‘ ‘ru = AGENTS 7\\7 ANTED, ! u;l:l mdon, Parls, Vieonns, Beriin, Melbourse, 8¢, &e¢ ::r;lx_ rl,..u« sgine 18 ‘J
g’ - - ke
q 7 : fend for Price List snd Ofr-
Boult's Patent]| A mateur Workers in cular,

OLD ROLLED
SHAFTING.

Machine, | YUOUS, plared ready ror usei 5, 536, . 5 tach and | IMPROVED MACHINERY for STAVE
cuts Panols of | UWWErd Caslte sccompany orders. Tosewood, Batin. | Heading, Shisigie and Tandies, Cabinet Maker: « Mackin ;
The fact IhaL this shafting has B per cent greater any danign or | 2004, Holly, Walnut, Mahokany, Ebony, Bed sad White | ery, Infl r, Gaaie Lathe, Durkes's Autoemats Min
ntrength, r 4n style ,,,,‘f,"l,, “'\ Cedar, Bird's aye Mapls, &0 rlmvw- Koy Seat Cuttlng, Pulley uvfﬁ:‘( “ﬂ‘hll .
other In .r.nnlfrlll pabiedly the moet ecanomioal, the solld wood hines lhlh. Dyiils, Bttt Bncites, snd ey's Yoo :

Wao are alao the sole manufactarers of the CRLENRATED
(,ol_uu Fax. Courrono, nud furnish I‘ull«) u-nurn.
Of the most approved s, Price
& L .urmu w»

s i
mrm Ind and "l hAvnnunu Plosburgh, Pu,

Hoverse Motion
FPanellng, Variety
Moulding nd
oovvulllnu

with neatuess
ahd dispatoh, Is
& Arst clnm
Shapor, Edge

FANCY WOODS

Can be wupplied with the following HARD sud HARE

Geo. W. Read & Co.,

150 10 200 Lowis Bt foot of Stk & Gih Sts. K. RN Y

Hxunvaw & HrronzL
ooy M'va, Co,,
Deyiom, (mo

noering Ma bLines, Cabl
Power vic te, 'l',l

¢ and Bleaves for Gansmidtio;
All EY & VAly, Lockport N, 9’

VINEGAR 1\ Noral%

| L S

4. ) el S lxr lln Irw by mall will l.n; |truu|[lllv deare ’ul s"rn f
reot [ oM 14 on.  Inclose stamp for Catalogues snd Price-1.4 Clder, Wine or Molasses, with.
ﬂ'monhug"m Nhamxgkn -hyrn; n:v'-l for “l'l‘ hy ,,,,,.’ - u.‘:-“:y'ﬂ ey Addriss ¥. 1. BAGE, Vinewar ;’},"r",',j,,‘::r” Uase.
L, Hoston LLLE ) talll 1nh aw, = 4
R ﬁ R {0 10 Chambern 'L N Y, 14 - § v o Mayues, PPV 101" ‘unuo D Y b—-‘ﬁvd—t NN, : |
¥ WHALING, Milwaukee, \\'In slufta,  Simple Treas, Valiey Machine Co., Kast 0 our Uvn Prinling

I’ABI'B Dt\mum Bpring Steel folf- Adjuntiug

Bracket and Fret
Saw,

Profit & Pleasaro !

A\ WORKSHOP
COMPLETE

Foi - 1,25

hindes, 1 shvot impression papor, 1 hew l.\\\l ’\\ ith

fall Instruetions, = By mall, propaid, on rooe Ipt

of prde named, 100 soroll'work e Agna froe, on

receipt of stamp, GEO. PARR, Bullalo, N. X,

MAGNETS—Permanent Steel llagneta

f any form or size, made to order hy ¥, BEACH
CO.-248 Cannl B, New Yore. Msvers' of toe s
hmg Tom Thumn snd Minlature Telegraph lnstra

h\\‘(*np, .N
'rico, $1.2

\n
21001,
With ‘ettoly frame i ehided 12
inimitable and oviginal fret or
'*ull patterns, 8 brnokot ws Y

I Bend for
Bample of work,
Improved Solld Steel Catters for

sl kinda of \'nrh({ Mouldurs
nmdn o order, and warranied

Pamphlot and

‘ (‘. m INERY
’ “uu el renk. ! l "E

por day at home, Bamples worth §1
$5 to $90 free Srinson & Co. Portiand, \Inlnn

ThOTOLL'OATE' Prl| Pioturosent fron! Ao

lngonfous gem ! 30 objects t
nnm Addross with -ump.lt AUBEY, uu‘.'u'.!“n \o

Bralnard Mnhng MaCh]neS all styles,

i" mnr l nlwrml Milling

and ulxn
(nohine for $200. Also lirown's
A AC Ill\l'.'i and onr new Sratnard BSTEEL

Hampton, Mass,

Dyar 8irt The * Wriaht Banket
Flanger Steam Pamp® you bullt for
llu Hovernment ““works Iike a

op.'' Am sure it has nover had It
Squal tn any of the Departments,
and | have no hesltancy (6 recom-
mending this Pamp to any oue in
WEnt of g Orst class, nnhrl-nmmm
Pump, Very r\-urr«lu)l
105 ’(II LEM,
Chint l‘.uxlnn r U, 8. House of
Ropresentatives,
Bond to us for Catalogue
V. M. COMPANY,

The Myers ‘l"‘cla.:'.::'blc- Eogine,t.5,6,0b.p, Some.

SECOND ~HAND 1 Oﬂ""l for price. Clreulurs,
AND W00D' work o MACHINERY.

. PLACE, 1035 Resde Stroet, New York,

Lasger
ll-oluu I:. & s

P

"¢ Spgs- ; sJ.um & C0., Murides, Conn

\\'Il‘l.l.\\l HENRY KING-ALNUMEN MAN(
TUKER, 7% & W B, Andrew Street, leerpml

Barnes' l'oo(-pow" e
NSaws and Lathe.
An entire & LeTion 1o the con-

fruction of foct-power mashites’
Theold style (hrown salde when those
are known! Thoussnds now In gee!
JXN0 per year made ustog

. One person out of every threo
who ocnd for ulnlfa:uu of these ma-~

0., ) chines buys ove. what r
ok = :l” Ci 151 Mllk bl » Boston, Mass, 8'000 in U se Yot yead thia 1o, ‘nd e pape
B MOUSTACHE produced by the wse o B 3

ICHARDSON, MERIAM & CO., Dvxes Neann Kecia withons sy o wiy Blake’s Bookiond, Wiahas SRR

\hnnunumnnllha latest anprovod Patent Davlols' forfult 8100, Hafe and sure. W Nell (troe' sy Box 2044,
and Woodworth Planing Machines, Matehing, Sa h and Ly 1val Ba, A L Buire & Con A, Fala: STEAM PUMPS i
Molding, Tenoning, Mordalog, Boring, Bhaping, Vertl. :','}, Mo Fer HEAVY GROWTL tio il
cnl and Clroular -uwlnw mohines, Saw A ﬁ- Saw e ATATACHS:  Muwulion Whia paper, ) (or every possibie duty, fend

Arbors, Soroll Saws, Rallway, Cut-Off, and m.- mw
Muchines, Spoke and \\ ood Tuarning Lathes, and various
other Kinds of Wood-workin Machinery. Catalo uen
and price Usts sont on application, Manufactory,
cester, Mass, Warehouose, 107 Libarty Street, Now Yor

Shaping Machines
Have novel device for changin,
length of stroke while in mou
also, automatic down feed, m:
quick return.  Four sizes.

Patented 1868, 1871, 1874,

Wood & Light Machine Co.
Worcester, Mass.
Manufacturers of all kinds of
Iron Working Machlnery

Shafting, Pulleys, &c.

PATENT
nlnq and Matching
and \loldmx Mao! lnu. m-ny and Wood's Planers, Self-

INE MAC lll\lﬂ o & AMA J

oot Lathes, Pollshing Lathes, (,rr{u-n'r ",‘,,,',';‘!{{,{;::'
Taps. Dies, Drills, Autowatie Borin ‘rnol Floetwood
?;.r&l‘ll s(a‘:l:l( Rb‘«.-:d sztélﬁér:)"i‘ump}#)r( omplete Hius.
Street, Haltlmore, M. el

6 German

\ FE ean sell these First-Class 734
hlno Rosewood Planos for

'B ndrod and Ninoty
nllnr-. CCAUSD wWe employ no
agents and allow no discounts to
dealers—they swindle vou out of
more than twice the real cost of all
Planos, We aro a responaible incor-
purated Company, and rofer by por-

for Nustrated Catalogue,
GEO. F. BLAKE M'F'G €O,
55 & FS Liberty Street,
New York,
50 and 52 South Cans
St., Chicago, lll

Cor. Causeway and Frlend
Sts.. Boston,

mission to the Chemical National
Baok of New York Clty, which any
Bank in the Unfted States will sat-
l-fyyouubynrln astrongest Bank Ji
In America. We ma clhluutcmcnl
to prove that our 5 years' warrant
guarantees our Planos to be fally
equal to any Mlano in the Known 8
world at any price, If you will send
for our Catalogue, containing over
names and residences of pro-

STURTEVANT

U S PLAND

NEW YORK
4

We have two of

MACHINERY

IRON & WOOD WOREING MACHINEERY
OF EVERY DESCRIPTION,

Cold Rolled Shafting.

HAN . PULLE ) TING,
ac. Bead for Tastrate Uualoges ed brice Lt ©
GEORGE PLACE,
121 Chambers & 108 Reade Stz N. Y. Clty.

BLAKES PATENT
Stone and Ore Breaker

Crushes al! hard and brittle substances 1o
nny required size, Also, any kind of
YTOXE for Boaps and for CoNoxrTx, &C.
Address BLAKE CHUSHER CO.,
New Haven, Conn.

. Horer, them In onre pablic }
Aher w m chinery minent citizens everywhere, who &2 y . » o mm & cu s a en ues
0 L ACHINE CO. 6 Libarty SN have bought our planos during the Naw, Toek, ‘“ Q) Periors . .
Bend for Clreulars, ote. ;(.. Sudbury St., nouon ast seven years, you will be sure to In our opinion

The HOADLEY
PORTABLE STEAM ENGINE.

S‘Illl MYS 104 F4IHM TLVLS

OST/ONOMICAL ENGINE o

FOAR RCULAR

i EN[}E RE—ELLRD

Sc1ExCE RECORD I8
asplendid book of 600
puges, published an-
nually, about the 15th
of January. Illustra-
ted with many engra-

vings. Price $2.00.
Tux Volume for 1576
will be published about
January 16th. Ita con-
tents will ombrace the
most Interesting Facts
aud Discoveries In the
varlous Arta and Sol-
ences that hayve trans-
plred doripg the proco-
ding year, exhibiting In
one view the Genoral
Progress of the World

In the following Departments:
(i‘lll'lllﬂ’l Ry A'\'ll METALLURGY,

nd 50 me of thewm at your very door
1n your own or some adjoining town,
where { 1l caAn see and try our Pi.
anos. We send them everywhere
for trial. Pleaso state where you
aw this notice,

CONCERN. —
nsed the U
for the past

Sept, 15, 1574,
To wiox 1r MAY

. 8, Pianos

]
Address, United sulu Plano Co., §10 Broadway, New York.

SEY there ix no Plano more
dumble, or possessing

superior musical qv.‘.lli-
ties,

We have

#ix years. Lo & .5 LELAND,

Paorsizrens Sroereyast Horsz,

Fnl' SECOND HAND MA(‘[H\EI{\ —Apply to 8, C.
HILLS, 5. Cortlandt Street. \nr ork,

WIATERIAL.S

Asbestos Roofing, for steep or flat Roofs.
Asbestos Root Contlng, for old Leaky Roofs.
Anbestos Cement, for mpﬂﬂnf{o aks on Boofs.
Asbestos Kool Paint, for Tin Hoofs, #c.
Asbestos Painta—all colors—for outside work.
Asbestos Fire Proof (‘onllnf for vood work.
Asboestos Boller Coverings, for Steam Plpes, &c

Asbestos Steam Packing, flat and round. all sizes, Price, 4 Horse Power,
R:wn.nunnd bheuhlng elts, Moth Proof Lin- CLRR el o canfer with inventors, prepare drawings, specifications, and
ing, Plastering Board, s 2% {

Toese articiesare put up In eanv enfent packages ready
for use. and can be easily applied by any one. Send for
Pamphlets, Price Lists, &c.

H. W. JOENS, 87 Maiden Lane,

Sole manufacturer. Established 1538,

The PORTER-ALLEN ENGINE.

POBITIVE-MOTION \ARIABLI' (‘U

RAPID I IHTO\ SPEED,
(IIARI.PK T, PORTER, =3
Harlom, N, Y. Olty,

QTEEL NAME STAMPS-Poat pald for 1ho. per lottor
STREL STAMr Wonk '.’I:!( hapel 8¢, , Nuw Haven, Ct
P.—\'I‘ T D()l BL l- P CEN rltl('l'l)l(\l( l’ IIR:\I\P
Manufactured by llll)\h\‘l & ROBINSON, Cincin-
patf, O, Send for Clreulars.

Send for a elroular to

I 1G to sell our Bennenr PRINTING STAMPS
Terms free, TAYLOR & HARPER, Cleveland, O,

z (‘l?l!llsN'l‘ PIPE MACHINERY,
Four years' litigation decided In favor of the Stock-
wall Patonts. ’lvrrl:nry -!,or“b;alc"nr z"Kh\'\“:lFl |’n :xlm(})nlicd

1 Canada, b; N
e ek Portland, Mo., U, 5. A

PAY

DIECATLLCOMANIE,

DIA RUBBER,

For Inventors -nd the Trade, made fnto an: pattern st
short notice, by F. H. HOLTON, & Gold §

ey 14 25 id St. §e' York.

INVESTED tn Wall Street

o O often lud.l o !or!une A

lalntog

ercntnxn , And copy of the \\ al ‘tm: Perlur
T‘ Rﬁ Joux lllf‘ll"'}& Co., Bankers
and Brokers, 72 ﬂmdru..\‘.i‘.

THE

Bigelow Engine,

The Cheapest and Best Portable
Engine offered to the Padlic.

Price of Stationary Engines:
4 ﬂorse Power .............. 150

o
]

7to ‘«? Bort-c Po‘re.
1t

Send for Illustrated Clrcular
and Price List,

H. B, BIGELOW & CO.,
New Haven, Conn.

BAND l\"“l‘lll'\lE\"(‘\—
Imuxl-. .{ C n \oh‘ Am nts, 52 East

DISTINY zpoame s o o

Established 1846,

The Oldest Agency for Soliciting Patents
in the United States.

TYWEN1Y-E1GE? YEARS EXFERIENCE.
FMORE PATENTS Rhsve beem socured throogh
this sgency, st home and abroad, than through sny other in
tae worlkd,
They employ ss thetr saelatants s corpe of the moet ex-

perienced men ss examiners, specification writers, snd
dransmen thst can be found, many of whom have Doen se-
exted from the ranks of the Pateat Ofice,

SIXTY THOUSAND iavestors have svalled
themselves of Munn & Co's servioos In exsmining thetr tn-

ticas, and procaring thelr p

MUSN & 00, u:oonn«tba-muu wb&nmdm
SoresTINie AMEzicay, w0 =

assgnments.sttend to filtng spplications tn the Pateat Office
paring the government foos, s2d watch onch case st by
step while pending before the exmminer. This & done
through thelr branch offico,corzer Fand Tth Strocts, Waad-
fagton. They also prepare axd fllo cavests, procure design
patents, tradermarks, sad relssuce, sttend to rejected cascs
(preparad by the inventor or other stiormeys), procure copy
righta, attend to interferences give written oplnicns on
mstters of infringement, furnlah coples of patents: in fact
attend to every branch of patent businsss poth in this snd
{n forelgn countrics.

Pstents obtained in Ounada, England, France, Belgium
ea-mny. Bussia, Prussis, Spein, Portogal the Britiah

jond snd all other countrics where patents ar

nm r -l rey
PATENT SCROLL SAWS.
Our spocialty Is '-crnll nml Band Saws. Over 30 Ma.
chines In uuc SUPERIOR TO ALL AND LESS PRICE.
'ORDESMAN, EGAN & C
Cor, .'mht(‘vnlml A\v (‘lncllnall.O.

Waier Wheels,

e Coples of Patents.

Persons desiring any patent lssuad from 1536 to Novem-
ber 26, 1567, can be supplied with officlal coples at a roa-
sonable cost, the price depending upon the extent of draw-
ngs and length of specifications

Apy patent issued since November 27, 1587, at which
timo the Patent Office commenced printing the drawings
and specifications, may be had by remitting to this offico §1

; v q or TRANSFER PICTURES, with book of Mare than four tmes ag =
”l‘z'(l“‘l"\li\l{,'l TY "1"1(f‘|?1(”||£'7i'1*' '\S%'IYND 94 iy, RAVINE (UL Instructhons 1o this new many of Jas. Lefrel's Tm- A copy of the clalms of any patent lssued sinos 1536 wil
o INOLOGY . 'l"IlP USEFUL ARRTS 4 A boauliiul art, sent post-patd for 10 cts, roved Double Turbine furnished for $1
TANY AM)'I OnRTIcuI 11"|u‘ \ 100 Ana’t) ietiees, 540 €1k Thoy are Maads, Latidscages, Animals, Vater \Woeels (o operation b furn
AGI{?(‘I' i B “ Binds, Insects, ¥in umin Loaves, Comio Fieorys, &e. than aue other Kind. M When ordoring coplos, please to remit for the sane as
RUIAL A\HJ "(,(,.‘“""‘“ ECONO They can La eaily (ranaferred 1o any srifele &0 as th Imitate the aizos mwc. ranglog from

MY,
MATER EDICA Il-ll{y’l'lll‘ll‘h HYGIENE,
I'URAL Hl TORY AND Z(
M?’ l'l',(lll()l ()(A TERRESTRIAL PHYBICS,
GEOGRAPH Y, 3
EOL, uh\“AND MINERALOGY,

most beantitul painting. Al & eautiiul GEM CHROMOS
for 30 cia | 60 for 50 vin,  Agvnis Wanled,
Address J. L. PATTEN & CO,, 163 Willlam Btresl, Now York,

EW & BECOND HAND WOOD WORKING

] 5X to ., diam,, under
i heads from 1 to Mo 1L, Sues
cesuful for evory rnrooua
JFRe now pamphilet, the
fnest vyer published, con

above, and stato namo of patentes, ttle of tnvention, and
date of patent.

A spoctal notios s made in the Boaresrono Axesioas of
all inventions patented through thla Ageacy, with the

g talul
l!'l%('x‘il,/\l'll\ AND NECROLOGY. anblner); Huorﬁn l'?lm"\'l -:;‘1 M-l%l:‘r"““lntln . llousn'no;:mr::ena:lmmlmu:o pame and resid of the p Patents are oflen
i nd Double Surfacers, Moulding Machines roll Saws, tnt
Every person who desires to be well Informed concern- :u;'lln(!.l A'nd Biast Fans for & '-hu‘lnﬁ‘ ote, D, ATTI- ﬁ(g“id ltn" S p&:_"‘ ok, In part or whole, 10 porsons attracted to the taveation
1ng the Progress of the Arts and Sclences should have a | MORE, 3ist wnd Chestnut St., Pl uumn l‘- Spriogdeld, O., c by such notice,
y of Boixxor Hecoxo for 1556, 1t will be & most In. i — S

u‘rtlllﬂlr aod \"llulblil‘ llltool and rhould have s place )
eve ousehold and Library.

”pﬂa Octavo, IHandsomely Hound Many Eogray
Iogs. Price $2.50. Sent, post-pald, on receipt of price,

All the preceding volumes of SCIENCE REconn
may be had separately at $2.60 each, or $10 for the
Niye voluines, 1572, 1878, 1574, 1876, and 1876,

MUNN & CO., PUBLISIENS,
77 Park Row,
New York city

5 g OARPENTER M ii1in,

MANUFACTURER OF FIRST CLASS TAI'S,
lullurxtl BRI,

FINE TOOLS

For Nnchlul-u. Jevlnlrn. Eogravers, Watchmakers,
Amatoears, and oth 40, % fine sssortment af File
and Steel Wire Bi llu l( FRASSE & CO.'8, 62 Chat~
bam Street, New

erty 5t., New York City

'I‘ﬂ ENGINEERS, NACH!NKR\' MANUFAC-
turers, Tool Makers, Patentees and others—The un-
dersigned fnfuential and well eatablished firm, umm
on basiness in Meibourne, the prmrlml of which has
over 20 yoar' experience In the Australlan Colonles, and
whioh hias & large and extended conu»cuon Is willing to
indertake the sole ageacy in the above Colonies for the
salo of all classos of Eogloes, Agricoltural Machinery,
Engineers' Tools, Mechanical Inventfons and Patonts,
:“nlm 0 transact every descriplion of business (n this
AVID MUNRO & CO.

clans, Highest references given,
154 Queen Btreet, Melbourne,

A pamphiet of 110 pages, contalaing the lsws and fall &4
rections for obtsining United States patenta, also » etronlar
pertaining exclusively to Forelgn Patents, stating oosis in
esch country, time granted, ete, seol froe.  Address

MUNN & C0,,
Publishors SCIENTIFIO AMERIOAY |
.’M.."n- X.
Bzanom Orm.x ~Corner W and Tih Streets,

Wasbingice, D, O,




it maiiadat®

Advertisemencs,

Back Faze - 1111 33 Cents a line.
Wwwwuatkmmk
perling, by measurement, o8 the letter press. Ad-
Tertisements must be received at. publication office as
corly ax Friday morning to appear in next isue.

eSS S, MRS

arbon I'olnu. lndlqwnnhle for

m:w Dhn:‘o:i‘(; Grindstones, also Truelng up
md Paper Calender Rollers, ete. Address

J. Dl(‘Rl\'\O\ Patentee, 61 N assan St _\A_

“Our Boiler and Pipe Coverm%;
re 20 PER CENT
= e e i

ESTOS FELTING ((\NI‘A\’\.
- rnm Feoxt Sr., New York

With Disston's Saws

d by Hardware Tn
LA \(.no\ MITR llO\ C
Send for Clrcular, Wers Falts Y

$7 The Watches are better, and the Prices
lower than ever.

GREAT REDUCTION

IN THE PRICE OF

Wattam Watches

We have just issued a new Price-List of Waltham
Watohes at greatly reduced prices.

filver Watches from - - - - 814
Ladies' Gold Watches from - - $40.
Gent's Gold Watches from - - $52.

Every Watch a reliable timekeeper. and satis-
faction gusranteed,or the money will be refunded.

We eontinue to send wingle Watches by Exrpress to
any place, no matier how remote, with Kl to ecollect
on delivery, with privilege to the purchaser Lo open
the package and cramine the Watch before paying,
and with no obdigation to take it unless it is perfectly
satafactory.

Every one who intends to buy a Wateh should

Seientific

- The

= ESTABLISHED 1843,

xLrnra: James O, Hand & Co,
.'—’.":'3:3, qut(' Ciicano: 8, Kimbark

For obo'lnu Ilnl ol
MMEeters, ove. ot nas ripes.,

Boller ﬂnéou,‘:iwer-ueﬂ«l Steam, O11 Stills, &o,

BULKLEY Ry, Solo Mnutu:lunr.
tation
THE NATIONAL

Steel Tube Cleaner.

OGERS' TANNATE OF 8(!.‘)&:“3()‘1!65“
REVENTIVE, JOS. G .
,'S&.?li:‘l’ ’5 Send for book on Boller Incrus
Juys
17,
! | by U, . dezlnrs
una°r§c‘?ﬁu'ium HE CHALUERS sru CE CO.

foot B, gtk Street. N. Y.. Agenta for tbe .
non-oonuarmx.x STEAM BO

COVERING

WITH “ATR SPACE " IMPROVEMENT.
Saves 10 to  pec cent. CHALMERS SPENCE CO.
foot B, 9th 8t., N.Y.: 1802 N. 2nd St., St. Louls, Mo.

PORTLAND CEMENT

For Walks, Cisterns, Foundations. Stadles, Cellars,
Bridges, Heservolrs, Breweries, eic,

Remit M'cnll hostage for Practical Treatise on Ocments.,

MEnonaxT & Co,, 76 South Bt,, Now York.

FaATEX-

ENGINE LATHES. DRILS, ud for Price List
EW HAVEN A lA\UFgC‘l‘ ING CO.,
nyen. onn

THE SOUTHERNSTATES
AGRICULTURAL AND INDUSTRIAL

EXPOSITION

Will be Held on the Fair Grounds, at

New Orioans, Commencing February

26, IB'IO, .& Oonunulng Ten Days.
RES, PRESIDENT

L.
SAMUEL \IULLEN ORNERAL SUPERIN IENDENT.
Executive Committeo,

A, BALDWIN, cw H

JAMES 1, DAY, B. SCHMIDT,
COLONEL J. D, HILL, JOB& G. FLEMING.
It is the alm of the Board of Commissioners to make it
a thorough Exposition of the Agricultural and Mecnani-
eal Products of the Southern States, Mexico, and Central
America; but It will be open to competitors throu, houl.
the counlry. and the general premium st will em!

all articles comprehended in the Jenenl design o( . an
Agricuitural and [ndustrial pr«l u.lnclutuu

—Nxw Yomk: J, Clark Wilson & Co.; Russell & Erwin M'I'g Co,
()E\FKAL AGRNTS, el lluntux' George U, Gray & Danforth
OUISYILLY |

American,

nagl?‘"Anvﬂ,

WARRANTED

AND

Price Reduced to 10 Cts. per Pound.
Jessor’'s Desr Toor Casr Srexn Face Axp HORN ox [irsr
AMERICAN Tnox, THEY HAVE PROVED DEITER

THAN TR Dest EXGLISN ANVILS,

H, Durrie & Co.
BALTIMON®: W. i1, Cole. CIX-

W. B, Belkpap & Co.,

Schlenker's Stati;néry

AND

Revolving - Die Bolt Cutters,

MANUFACTURED BY THE

HOWARD IRON WORKS,

BUFFALO, N. Y,
g Send for Cireunlar, _&8

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

W. B. FRANKLIN, V. Pres't ] M. ALLEN, Pres'L
I, B, PICRCE, SeC'y.

HARTYORD, OOXXN,

NGINES & BOILERS now & 2d h'd, mclconmuon
Evgry cheap, Adaress BINGHAM & RICH. 0N Clty,Pa,

"DYERS AND MANUI’AC'I'URERB-
Thomaa's Fluld Tannic Acid, or Black Color Base,
for Coloring Hats, Carpets, and su P l Goocl. and Tex

tile Fabrics, and ;
O g '°'%‘ﬁ'i'c'§n ﬂwuu z{"m. .“

t.

From tho best Longoﬂ llnnw For sal
rors. o
8 Ol 8¢, , N,
A Mnl'h-dnu Cement furnfahed for 3 cents,

THE BEST INJECTOR
For Locomotive and Statlonnry Bellers.
FRIEDMANN'S PATENT,

Over 15,000 Kow In Uso Hore and In lmn.

Turows more T water, with less steam
uy othm u m t'o D omr'ln. lxod Roulu. ne
lAml & D u. Bole Manufac
St., Now gr'ﬁ.
&~ Bond for Catalogue. ey
DAMPER

REGULATORS B B 8 T 0:’(‘3!:! L(?:CE:S.

nnnmum for strictly Southern prod
The Mechanical Department has becn devised with
great care and on the most extensive scale. The Pre-
mlnm List will be ready for distribution November 20th
5 cnuuemcnu have been perfectod for the trans-
pom on of gouds and visitors from ever ucllon At re-
auced rates, For detafled information,
SAMUEL ncu.xs Gx* Lacr o
No. %0 Camp'St., New Orleans

l HOE & 00.’S CHISEL TOOTH SAWS ARE
@ run with fhirty per cent less power than the aver-
of saws, A dull set of teeth may be removed and

7 o&" inserted In five minutes. Cost, three cents

per 00

MURRILL & KEIZER. 44 Holliday St.,Balt.
HOMAS'S FLUID TANNATE OF SODA-—
Yot
S R
A R tpeNcen uxh
e NOYE'SN T
Mlll Works
e ariahio MiNe. Sant Meshines. Tuckens NI
c ! nes, o
glcn. *‘n'x%oeh Pulleys and Gearing, specially
Send for catalogue.
. NOYE & SO% ‘Bumslo X. Y.

for our Price-List, which is sent free to all.

EF™ Neation in your letter tAat adeertisement was seen
n Sclentific American, Address

HOWARD & CO,,

No. 222 Finth Avenue, New York.

Our prices are very low, and we make no discount to
asy one; and while we will cheerfully anawer any inqul-
ries In regard to these watches, we want it to be dis
tinetly understood that any letters asking for discounts
or deduction in price will ot be answered,

IRE ROPE

Addmn JOHN A, mnnLl\u 5 BUNS, Manufsotur.
Whnlo u‘; lw.\' i" ~ mlu o .'l' \Sf i
a0 Or conye, wer Jun; stanoes,

Send for L‘irculu” VARG P .

Corrugated Iron

Iron Bulldings, Roofs, Bhut-
ters, Doors, ete, OSELY
IROXN HI(ID(:I- AND ROOF
CO,, OfMoe 5 Dey Bt,, New
York. Bend for circolars,

OOARDUB' PATP.'NT ['Nl\'l’.luML BECCEN.
TRIC MILLS-For grinding Bones, Ores. Sand, 014
bles Vln L‘hy. Guanos, Of) llkt Feed, Corn,
m' and Cob, Tobaces, Anufl, bufu n.m Roots, Spices,
Cu:muu( Fistseed, Ashoston, Mica. etc., an
n.begm-mdby othermills, Alsofor I'dnu

Pm«-n' lnb Faste Blacking,ote. JOHN W. THOMSON'

sucoessor Lo JAM MES BOGANDUR. corner of White an
Elm Ste,, le'i

J:m,rrrru\u‘ CHEMICALS,
reSoluble Glass,

Guaranteed
a Hydrofiooric & White Acid
.“h'lﬂ.'u-cw Glass Manufacturing A rilcies, Sceel-
or's In vmrn'- Manganese, ¥iuorspar, Felspar,
Mineral White, Asheston, Zaffre. (ixides ’u!-nlL A\!.u
mony ‘bgm,l ranilam l-.u

FENTWANGER & CO., 1% Yulton St N 3

PLANING AND MATCHING

oRK

MAcHi'JE
BENT[L MARGEDANT & CO

HAMILTON, OMIO.
¢ Larlunk e aond Provw lasl

TO ILLUSTRATE AND DESCRIBE the many
Interesting themes and objects presented (o the
GIEAT CENTENNIAL INTERNATIONAL EXPOSITION
OF 1876, and also to meet the wants of that large
class of renders who desire an Increased supply
of Belentific Ioformation, particularly of the
more Technical and Detalled charncter, we shall
IWue o SPRCIAL PUBLICATION, entitled the 8O-
ENTIFIC AMERICAN SUPPLEMENT, to be
printed weekly duripg the Centennial year of
1476, and, perhaps, pecmanently thercaftor. Each
number will bave sixteen large quarto pages,
isued wookly, printed In the best style, uniform
with the BCITENTIFIC AMERICAN, but sepa-
ratoly pagod,

The BCIENTIFIC AMERICAN SUPPLEMENT,
in addition to the specinl mutter pertalning to the
International Exposition, will embrace a very
wide mngo of contenta, coveriog the most receot
and valuable pepors by eminent writers In ALt
THE PRINCIPAL DEFANTMENTS OF SCIENCE AND
USEFUL KNOWLEDGE, to wit
l.~Chemistry and Metallurgy.— Fobo

ciug New Chemical Macoveries, Improvements,
and Frocesces, with engravings. New Frocesses
of Working lron, Bleel, ':.:1 Copper, Gold, Sliver,
and the Various Metals, with engravings of New
Apparatus, New Information, etc

2. ~Mechanles and Eoglneering.,—The
latest and best papers upon Mesm Engineering.
Rallwsy Fogineering, Mining, and Civll Engineer.
. Nf" Work, Texille Indastry, with engravings
and working drawings

3.-Electricity, Light, Meat, Sound, -
Latest [mprovements in Telegraphy, Telegraph
Englansering ; Improvements (o Galvanic Batterios,
Electric Eogines, New and Useful applioations of
Electricity In the Arte, with engraviogs

S Arvchitocture.Foampls of the best Now

Stractures, with detafls and drawings

Address MUNN & 00, Pu

85 a year by mail, post-paid. Send 10 cents for Specimen Copy.

~Tochnology.~New and Useful

! nnd Discoverios relating to THE ARTS;
monts o Photography, Printing, New lmpleuwuu

Now Machinery, New Processes, New Reclpes, [

r ovementa prrulnlnu to Textlle Industry, Weay-

ng, Dyeing, Coloring, Sew Industrial mdmu
Anfm-l Vegetable, and Mineral—with engravings

O, Agriculture, Botany, and Hortlcul=

turo,—Now and Useful Information in all branches

of Agriculture, Deserl vllon-ur Now Plants, Trees,

Mhrubs, and ¥Flowers, New, Usotul, and Intorest-

tog Facts In relation to Cultly ation, Propagation—
with engravings.

7. Rural and Household Economy,—
The Latest Information concerning Bullding Mate-
rinls, Now and Valuable Reclpes, and a grost varfe-
Ly of Miscellaneons Information portalning to Ru-
ril and Household aftairs—with engravings.

Ho-Materin Modica, Therapeutios,

Hygleno.—Exhibiting the progress of Modienl
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A NEW GRAIN ELEVATOR.

A new grain olevator in New York city Is now In process of
constraction by the New York Central and Hudson River
Railrosd Company, which s designed as the beginning of
arrsngementy for the accommodation of s great grain trade
which ultimately will tend to direct a large trade, to New
York city in this line.

The magunitude of the future facilities for cheaply handling
grain in Now York can be inferred both from the require-
ments of the large traffic of the Central and Hudson River
Railroad and from the fact that, with thatline, othor lines will
necessarily be brought into active competition, and so led to
provide adequate terminal accommodations for their own
benefit. The Pennsylvania road has already recognized this,
and, it is reported, contemplates the erection of an elevator
as large as that of the New York Central Company, and sub-
soquently of building one of double the size, capable of
holding 8,000,000 bushels of grain; while the Erie, welearn,
proposes to construct & small transfer elevator of 100 000
bushels capacity, and probably in the future a building of
much greater size.

At the present time New York suffers from no lack of sto-
rage capucity for grain taken from vessels. Tlere is an
abundance of floating elevators, and the stationary edifices
will, together, accommodate some 12,000,000 bushels, The
absence of railroad elevators has, however, réndered the
handling of the enormous quantity of grain arriviog by rail
both costly and difficult, in & degree which may be estimated
from the fact that the same has now to be shoveled by hand
from the cars of the New York Central and Hudson River
road into canal boats, and by the latter transported to sto-
rage houses to the lower part of the city.

The opposition to building elovators on the part of the
rallroad managers has been based on economical motives.
The grain-grading system pow existing, through the agree-
ment between the Produce Exchangs and the roads, has hi-
therto not been favored; and as a result, under the old plan
(1t being necessary to deliver the identical grain received for
storage) such grain would have to be stored in n separate
bin even if it did not nearly fill the latter, so that it was

practically impossible to utilize even half the capacity of
the sccommodations provided. The present system obviates
this trouble, and sdmits of the employment of nearly the fall
capacity, through proper weighing and inspection, by which
the exnot amount of the same quality, ete., of grain Is re-
turned to the storer: though such s not the identlieal mate
rinl, a8 several consignments may be mingled in one or more
bing, in order that the Iatter may be completely filled. An
other obstacle has been found in the fact that the build
lngs must be erected on the Hudsonr River, and sultable bot.
tom for Iaying foundations has hitherto not been reached,
This difficulty has, by dint of persevering search, been over-
come, and now the Central, Erie, and Pennsylvania roads
have, on their respective properties, found solid bottom st «
depth of some 75 feet.

The New York Central and Hudson River Railrosd Com-
pany’s elevator, at the time of writing, oxists partially in
the shape of foundations and partially on paper, in the form of
plans, Mr, Charles Hilton is engineer in charge, and through
the courtesy of Mr, C. B. Gerard, the assistant engineer, we
have obtained the following facts in regard to the edifice, and
from the drawings ouraruist has prepared the accompanying
accurate represéntation of the structure as it will appear
when completed one year hence. The bullding s located be-
twoen (0th and (2d streets, and on a line with Twelfth ave-
nue. It is;354 feet in length by 100 feet in width, and 100
feet in hight, and contains 264 bins, each 66 feet high, hav-
ing & capacity of 6,000 bushels each, or an aggregate capa-
city of over 1,500,000 bushels of grain, The foundation is com.
posed of some seven thousand piles driven into the river bed
at intervals of 2 feot 9 inches between centers. These are
out off below low water level, filled in with sand, and trans-
versoly capped with heavy timbers. Two disgonal cappings
follow above, and a series of granite plers, pyramidal in
shape, finally support the ponderous timbers which sustain
the bins. The superstructure is of brick outside to the top
of the bins, and slate above,

At the north end, four tradks enter, and between the oat.
gide pairs twenty-two recelving pits are made, each pit hold-
ing one car load of grain, and so located as to come just

nbreast the car doors. Steam shovels are to be used 1o re-
move the grain from the cars; and the grain is then carried by
the elevator leg, which enters each pit, to & receiving hopper
nbove the biny, The power for elevating is furnished by a
000 horse power double engine. As soon as the receiving
hopper In filled, an attendant on the ground floor opens a
valve and allows its contents to run into a weighing hopper
placed beneatl. [I'he scale rod is also in the lower story,
though conunected with the hopper far above by suitable de-
vices, so that the welght is easlly read off. The weighing
hopper may be rotated on & vertical axis, and is provided
with an inclined spout. This spout traverses the interior
periphery of a ring, into which opens & series of conduits,
leading to twenty-four adjacent bins. By means of & wheel
and index hand, the attendant can adjust the bopper spout
against any desired bin chute, and it only remains to open
a valve to deliver the grain into the bin. Meanwhile the re-
celving hopper valve has been closed, and the hopper is be-
ing refilled, so that the raisiog of the grain is continuocusly
carried on, At the bottom of esch bin is a spout, and under
every fourth row of bins there is an endless moving belt,
Bags, after being filled at the spouts, are thrown upon the
belt, and thus transported to the vehicles at the delivery
door,

In order to mecommodate shipping, & separste hopper is
provided, and » spout therefrom leads outside the builaing
to the hold of the vessel. Arrangements are also provided
for removing grain from boats, the elevator leg for this pur-
pose being 00 feet in length and capable of vertical adjust-
ment over & distance of 20 feet, to suit varying conditions of
tide, ete.

Our engraving represents the new elevator, and also affords
an idea of another edifice, probably the largest of its kind
in the world, and of the extensive yards owned by the New
York Central and Hudson River Railroad Company and let to
the Union Stock and Marke: Company as & receiving station
for the immense droves of live stock received from the West
over the Hudson River rosd. The sheep and hog house, which
very recently has been completed, is shown in the distance.
It is a brick structure 370 feet long by 200 feet wide, and is
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00 feet in length and three storles
on of hogs, and another occupying the
1t four stories in hight, for beeves, onlves,
ground floor is utilized for eattle and the
 wheep, broad inclined planes boing the
, f ascent. The interior is thoroughly mu‘:mm mh.y
Iargo and Innumerable windows, and the ventiln-
:ﬁn.om flumes and hundreds of aportures in the
walls, is thorough ; 20,000 hogs, 30,000 sheep, and 2,000
calyes can be accommodated at once on the varlons floors,
which e in ares nearly seven neres. The yards out.
side offer quarters for 4,500 head of eattle, The land in:
cluded in these new improvements, for conducting freighting
business by this company, is somo 20 nacres, nearly all of
which is made or filled.in ground, which has heretofore been
useless, | 8
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DIPHTHERIA.

Thero hng been recently in this city, and throughout the
country, quite an alarming spread of diphtheria, amounting
almost to an epidemic. The disease is one which fastens on
ohildren most readily, nlthough it attacks adults with often
fatal effect. Its chief causes are neglect of proper sanitary pre.
entitions and the inhalation of foul sewer gns and of the eman-
ations from damp and badly drained ground. We believe
that it Is not realized, by dwellers in and owners of our city
houses, how imminent the danger of such disease is, or else
we should see more efforts directed by private individuals to-
ward the closing up of any possible avenue of entrance for
mephitic gases into dwellings. It may be laid down, as a
general rale, that the merest whiff of sewer gas pervading a
hall or room should be considered as a signal of impending
peril, and not & moment’s delay should intervene befors
messures are taken to discover its origin. If the drain pipes
in a house are properly constructed, there should be no smell
whatever : and the first points to look to are whether there
is a good trap in the sewer pipe in the cellar, and whether
there is a ventilating tube leading from the soil pipe into
a chimnay, or to & hight at least two feet above the roof. If
pot, these additions should at once be made. If a tenant be
the gufferer by foul odors, and the proprietor neglect the pro-
per safeguards, in this city, the former has only to apply to
the Health Board, when an inspector will examine the prem-
ises, and the result will be a peremptory summons to the re-
creant landlord to make the necessary alterations within
three days or thereabouts, or in default pay a fine, and also
the cost of the work which the Health Board will proceed to
perform for him. It is well for tenants to remember this,
08 we happen to know of cases where many people have all
but risked their lives,perhaps through inability to take the
precautions themselves, and supposed inability to force their
landlords to do so.
About a year ago, Dr. Stephen Smith, of the New York
Health Department, published some useful suggestions rela-
tive to diphtheris which are well worth remembering, Un-
der the heading of precautions, in addition to the removing
of sources of sewer gas escape as mentioned above, he ad-
vises the removal of every kind of filth from around the
house, the clenning and white washing of dirty walls, and the
disinfection of cellars and ventilation of all apartments, es.
pecially those which have been occupied by people suffering
with the disease. It is well, in such rooms, not only tolime-
wash the ceilings but to paint the woodwork, boil or subject
to & high degree of heat every article that can be so treated,
and expose the room and its contents to currents of fresh air
for at least a week before reoccupation. Children that are
well should not be allowed to kiss others affected with sore
throat, or sleep in the same room, or use toys or other arti.
cles previously handled by the sick, It is safer to isolate ill
ones from all the family, except, of course, the necessary at-
tendants. The air in the sick room should be changed at
least hourly, and all discharges from the wouth and nose
should be received into vessels contalning disinfectants, such
as solutions of carbolic acid or sulphate of zinc, or upon cloths
which are to be immediately burnt or else boiled or sonked in
disinfecting fluid.

Diphtheria, like many other serious maladies, is not difficult
to check if attended to in time; but it frequently baffles the
highest skill if allow to run, Its distinctive feature is the form-

#0 | ation of & false membrane in the thront, which shows itself

In grayish brown patches, Sometimes the whole membrane
forms suddenly; but as & rule, the patches first appesr ac-
companied by fever and prostration., The first symptoms of

e
PUBLISHERS' CARD,

The present volume of the SCIENTIFIC AMERICAN is draw-
ing rapidly to s close, The pext number ends the year,
Some eighteen thousand of our subscribers will find,
printed on thelr wrappers covering this weel's papers,
the announcement that their subscriptions are about to
expire, and the request that they will remit for the new
volume. To prevent any break in the conti. nuity of their
subseriptions, and to enable the publishers to know how
Iarge an edition to print at the commencement of the
year, subscribers are invited  remit for & renewal as
early as possible. Slmultansously with the malling of this
week's paper, an envelope, containing Prospectus for 1576,
& besutifal chromo Name List, & Catalogue of our Pablica
tions, and an Hlostrated Hand Book, useful for Inventors and
others, will be mailed to all our subscribers ; and we hope to
receive all the lists beck again filled with the names of
those who wish in the future to take our paper.

To save our friends all the trouble possible, we also in
¢lone an envelope with our address printed thereon, so that
all the wubscriber and getter up of & club han to do, is to
place his name or list of subscribers in the mvolope, with
the postal ordar, draft, or money, puta 3 cent stamp on the
former, and drop it into his post office,

The terms of wubscription remain as heretofore—§3 20 per

—

the di . sore throat and abnormal heat, are too often con.
sidered as premonitory of a simple cold; but there is no ne.
cessity of such error if purents will earefully examine the
throats of their children as soon as soreness is complained of.
The patches can almost always be well recognized, nnd a
competent physician should be instantly summoned. Home-
made remedies and garglos should not be depended upon;
and the only treatment worth practiging before the doctor
arrive 8 is to administer pounded ice, the use of which was
found very effectusl during the ravages of the disease in the
Oneida community in this State. The prevailing dampness
peculiar to the winter months may lead to increased numbers
of cases of the malady. It Is well therefore to keep in mind
thst there are but throe safeguards: first, cut off the foul
alr; second, watch all sore throatsin the family ; and thirdly,
summon the doctor itnmediately,
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A VALUABLE GIFT BY CHEMISTRY TO THE WORLD.

A celebrated physician, the Iate Dy, Valentine Mott, used
to say that iodine was the greatest gift which medicine had
ever received from chomistry; and it may now be sald that
one of the most remarkable and important services rendered
by chemical investigators to the aris and seciences Is the dis-
covery of bromine, by Balard in France, just 50 years ngo.

Berzelius, while describing it in his ** Chomistry,” mentions
that no use had been found for it, but he eautiously adds the
words * thus far,” showling that he confidently expooted that
A use would ultimately be found,  The discovery was frait
less for a period of 16 yeurs, when daguerrcotypy way in.
vented ; and bromine soon ook an Important place as one of
the most valuable ingredients in the necessary mntorials,

and now bromine compounds are indinpensable to the photo-
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grophor.  Another 15 years olapsed; and then physicians
commenced to experiment with the new sloment, and they
#oon ascertained its great value as a remedinl agent, and the
sults of bromine now form n series of the most important
substances in the materia medica, Lintoly It has been found
that bromine and some of its compounds are the very best
etching materials for engraving metaly, surpassing all neids
and other agents, as described on page 869 of our eurrent
volume, But there is no reason to believe that this will ¢loge
the 115t of the uses of this romarkable elementary substance,
which is found in sufficient abundance in the waters of the
sea and of many saline springs to make it comparatively
cheap. A short account of the manner in which it is pro.
duced will undoubtedly interest many renders.

Bromine is commonly obtained from the mother liquor or
bittern of salt works, which is rich in bromine compounds,
the Iatter being retained in the liquor, as they do not crystal-
lize out as easily as the chlorine compounds, of which com-
mon salt isthe principal. The old method isto pass chlorine
gas throngh the liquor, which, as the chlorine has greater
affinity to the bases than bromine, sets the bromine free. The
Iatter is then absorbed by shaking portionsof the thux chlor-
inated liquid with ether, which dissolves out the bromine,
and is darkly colored by it. Then the ether is shaken with
caustic potash or sodas, which combines with the bromine,
and 50 & bromide of potassium or sodium is obtained, out of
which the bromine may be set free again in the same way as
chlorine is disengaged from common salt, nsmely, by mixing
it with sulphuric acld and black oxide of manganese, and
heating, when the bromine distils over.

According to an improved method, the bromine is obtained
directly from the mother lye or bittern, by heating the Iatter
with the salphuric acid and black oxide of mangavese, which
decomposes the chlorides and yields chlorine gas; this in ils
turn sets the bromine free from the bromides, and the vapors,
with that of water, pass over to & cool receiver, where they
condenge; while the pure bromine at last floats over a layer
of saturated solution, containing 1 part bromine to 40 of wa
ter. Weought to add that pure bromine is a virulent corro-
sive poison, Wlhen a small piece of phosphorus is thrown
on & few drops of bromine in a tall beaker glass, it is at
once violently projected upward with an explosive noise, and
in an ignited condition; this forms a striking lecture room
experiment, illustrating the effects of very active chemical
affinity, )

Bromine is a very disagreeably smelling brown liquid,
freezing at—8° Fah., and boiling at 150", when it chaoges
into & deep red vapor, nearly 6 times heavier than the air.
According to Wagner's last Jakresboricht des chemizchen Teck-
nologie, the total production of bromine at present cquals
245,000 1bs., of which the United States and Germany pro-
duce the greatest part, namely, 100,000 1bs. each. Scotlaxd
produces 30,000 1bs., and France 10,000 1bs.

e
MAKING EXCUSES.

It hias been sald that a person who is good st makiog ex.
cuses is good for nothing else. Nature never accepts an
excuse, the law seldom does, and yet in ordinary affairs of
life excuses play a large and pernicious part. There are
some people who spend half their time in inventing excuses
for what they do in the other half of the time. What a pity
this inventive power could not be directed into s nseful chan-
nel, and made to benefit instead of injuring their fellow men!
The habit of making excuses grows on what it feeds upon.
If oxouses were never accepted they would be seldom offered ;
but on the contrary, our whole primary school system is built
ona plan that fosters the fabrication of excuses, many of
which are little better than lies. There is & story of a school.
mastor who called up one of his favorite scholars and asked
lim why he was late. “* Oh,” nid the little excuse muker,
‘1 dreamt I was going to California, and when I heard the
gchool bell I thought it was the steambont bell.” Glad to
avoid punisbing his favorite, this absurd excuse was ac-
cepted and the delinquent pardoned. We fear there are too
many parents and teachers so willing to accept excuses thut
they greatly encoursge excuse making, and indirectly en.
courage lying. As these puplils grow older and begin to feel
n personal responsibility for their actions, they naturally fall
into the habit of making excuses to their own consolences
and of deceiving themselves, How quickly an ingenious
excuse heals the prick of conscience!

We do not mean to nssert that, frall and imperfect mortals
as we are, we should require perfection of our fellows,nor, like
Shylock, demand that the letter of the bond be fulfilled. Just-
fce must be tempered with mercy, but sometimes we must be
cruel in order to be kind. Nature's laws are inflexible ; thero
is no escape from the severities of her just penaltive. 1If we
breathe infected air throngh ignorance, we suffer as much as
if we had entered it with full knowledge; ignorance of the
Inw does not relieve us from its penalties, Our statute and
other laws distingulsh between murder committed with pre-
meditation and malice from that committed without fore-
thought. The insane escape punishment for thelr eriwes,
however heinous. The man who shoots his sister by acel-
dent Is at once nequitted.  Butdoes the bullet discharged by
sceldent, or by n lunatic, or by any one In the heat of passion,
prove loss futal than it would had murder been intended ¥
Tho severed artory, the plerced lung, the congested brain
liwton 1o no excuses, To him that is murdered it is all one
whother It was premeditated or not,

The Infraction of wny and all of Nature's laws brings as
cortaln punishiment as does Recordor Huckett's court, nay,
more cortain, it less spoedy. 'I'ho ght shoo, whether o)
satin or cowhide, worn voluntarily or Involuntarily, by »
clity belle or & rustic clown, 1s sure to produce the well known

corn,  Undue exponure lends to consumption ; over study and




at produce brain dinoases as frequently in the pulpit

Wall street. How often are people engaged in charita-

‘ble work stricken down by disease incurred in the fullment

‘of a holy mission! Most undeserving of such a fate, we are
JInclined o exclaim ; but Nature sccepts no sxcuses.  Violate
her laws, and ye die!

‘But what is the great harm in excuses? we think our
reader begins to inquire. First, it encourages story telling,
untruth, prevarication, and white lics. Second, it makes peo-
pl. careless. Railway trains are our best examples of punc-

- tuality; if you reach the depdt but 15 seconds too late, you
are left and must wait, perliaps for hours, It is of no avail
to tell the doorkeeper that your delay was unavoldable, that
the omnibus broke down, or the street was blockaded, or the
car ran off the track. People know that the rule is as inflexi.
ble as the law of the Medes ; they do not flatter themselyves,
as does tho tardy school boy, that their excuse is & good one,
and thus loiter along at a convenient gait. Onoof the bless.
ings of railway travel is that it makes people more prompt
and more diligent. Tho banks are another class of institu.
tions that will not accept excuses; if your note is not paid by
three o'clock, it goesto protest. It matters not that the money
promised you fails to come to hand in time, the train bring.

v ing your draft was delayed by snow drifts, or the telegraphio
remittance was stopped by a broken wire, or the messenger
on his way to the bank fell into an open coal hole and is
maimed for life: the bank asks none of these questions, It
listens to none of these excuses; the law s carried out.

The publishers of the SciENTIFIC AMERICAN discontinue
sending it to a subseriber as soon as he stops paying. The
forgetful subseriber, who would continue forgetful if his
paper kept on coming, arouses from his lethargy, and the
next year be does not forget to renew it in time to avoid any
loss.

The poorest of all excuses is forgetfulness, and the best
method of cultivating the memory is to resolve never to
accept this excuse from yourself nor make it to others, ‘I

" and I didn’t think " have caused uotold misery,
and should be stricken from the vocabulary of every ambi-
tious youth. Conductors and switchmen sometimes forget
that & certain train is due, and the next morning we read in
heavy head lines: “Fenrful Railrond Accident! Dreadful
Loss of Life,” The innocent () conductor is acquitted of the
murder becauss he renders an scceptable excuse, and history
goes on repeating itself, In some eastern countries, it is said,
when a house burns down, the owner, instead of getting
paid for it, loses his head. Fires are not of frequent occur-
rence there. .

The old saw, that where there is a will there is a way, is
true more frequently than is generally supposed. Let & man
know that no excose will avall for the omission of duty, and
nine times out of ten he will contrive to accomplish what
he had supposed to be impossible,

‘WEAK SPARKS.

Poggendorfl's Annalen for February, 1875, coutains an
interesting account of many experiments by the celebrated
German electrician, Professor Reiss, concerning a new form
of electric spark, which he discovered several years ago,
and which he denominates *“ weak sparks.” e states that
they differ from the ordinary strong electric sparks, not only
in form, light, and sound, butin other and very various pro-
perties. For example, the length of the conductor makes no
difference in the production of the weak sparks; in refer-
ence to length, light, and sound, they are independent of
the composition of the circuit in which they occur; they pro-
duee no marked indication of heating in the circuit, and no
magnetization. So far as we have examined the accounts
of M. Reiss’s results, hie appears to have experimented
chiefly with the Holtz frictiopal machine; but doubtless he
has tried other spparatuy, We however do not observe that
Le snywhere suggests any form of apparatus for telegra.
phy or other practical uses of the weak sparks.

It would naturally follow, from what we know of slec
tricity and from the extensive series of experiments and
the careful investigations of the nature of the weak sparks
by the suthor, that they might be produced by any of
the various known forms of electrical apparatus; and
this would sppear to be confirmed by certain recent ox.
periments of Mr. T. A, Edison, the well known telograph
engineer and inventor, of Newark, N. J. Mr. FEdison has
recently ascertained that the weak sparks msy be produced
by means of an ordinary electro.magnot, and has also put
the new sparks into working barness in the form of a tele-
graph apparatus, As before intimated, we have not carried
our exawination of Professor Reiss' exporiments far enough
back to determine whether he describes any method of ob.
taining them from magnets, and will therefore leave that
branch of the subject for further consideration, Kiving
briefly an sccount of Mr. Fdison's new experiments, and
whist Lo supposes Lie has discovered.

The method by which Mr, Edison generates the weak sparks
15 50 simple that any telogrupher or electrician can test it A
var of metal (cadmium seems to bo best) is placed on or over
an electro-magnet In an electric cireuit : attached to the metal
{8 & wire (of iron or copper, possibly any other metal) which
conveys the current of newly discovered force. On breaking
the electrle circult with an ordinary telegraphic key, sparks
are observed when the free end of the wire is brought in
contact with any metallic substance. When the wire from
the cadminm is sttached 10 & gas pipe, sparks may be drawn
from any part of the entire system of gas pipes simply by
touching it with & piece of motal. By this simple means
signals bave been sent for long distances, ax from Mr, Edi
son's laboratory to bis dwelling house, in another part of the
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pipes. Mr. Edison states that signals have also been sent

the distance of seventy-five miles on an open clrenit, by at.

:‘dchhlg a conducting wire to the Western Upion tolograph
ne.

For some time Mr. Edison hay been industrionsly studying
the weak sparks, and the developments, he thinks, are un.
oeasingly novel and surprising,

Thus far his examination hing resulted chiefly In determin.
lng the fact that the wenk sparks, first suppoged tobe a phnse
of inductive electricity, have really no further likenens to ol
tricity than similarity of origin, the power of furnishiog
#parks, and the ability to transverse electric condustors. On
the other hand, the sparks seem to travel over slectric non-
conductors with equal facility, a glass rod or & strip of Lard
rubber conveying them as well asa barof metal. They require
no closed circuit. They cannot be grounded, and seem to be in-
capable of insulation. Thoey are retroactive, sparks appearing
when the conducting wire is turned back upon itself, just
the same as whon the free end of the wire is brought in con-
tact with any other metallic substance. They have no polarity,
and apparently no mechanioal power. With carboun points
and points of several metaly, the spark is highly actinic; yot
the current seems to have no physiological effoct, and does
not influence in any way the most sensitive of electroscopes
or galvanometors,

Such, in brief, are the leading points of Mr, Edison’s ob.
servations concerning weak sparks from magnetism, and
they closely correspond with the long prior observations of
Professor Reiss,

We shall yeour to the subject in our next,

WORKING MEN'S READING ROOMS,

We are very much in favor of the plan, whick some con-

temporaries are just now discussing, of free evening reading
rooms for workmen ; and if such resorts could Le started and
maintained in every manufacturing village, we believe that
an immense amount of good would be done, both in educat-
ing the men and checking the spread of intemperance.
The average workman gets very little time to read except
during the evenings; and if he be singleand live in a board.
ing house, the lack of light, fire, and other necessities for
comfort effectunlly precludes his doing so there, The tavern
is, however, open to him, well lighted and well warmed;
and there, perforce almost, he spends his evenings in idle.
ness and in the acquisition of habits which are the reverse
of beneficial, The trouble with most reading rooms which
we have seen In country villages is the fact that they are
generally the work of excellent and pious people who unfor-
tunately imagine that a gelection of religious literature and
a pious cast over the general surroundiogs of the place are
beneficlnl, However good the motive, this often fails to in-
duce workmen to visit the places. The effect is indeed or.
dinarily the reverse; for working men are but human beings,
and prefer the joviality and lack of restraint at the tavern to
the perusal of tracts or the mental digestion of Sunday
school books, be the morals and precepts of the last never so
rood.
§ The true way of making a reading room both saccessful
and useful is first to render its advantages absolutely free,
and secondly to make the room both comfortable and attractive
so that every man of average intelligence may avail himself
of its privileges. The literary fare may consist at the begin.
ning of periodicals alone, leaving the formation of a library to
the future, when a membership becomes established and the
members feel like subscribing to enlarge its scope of useful.
ness by adding a library. Publishers will generally send
their journals to such reading rooms at reduced prices: or
the charitable in the town or village may often be success.
fully appealed to for contributions of papers, magazines,
and sometimes books which they have read. [If there be a
locs] journal, and few towns in this country exist where
one is not published, the editor will gladly contribute such
of his exchanges as he does not need. In this way, it will
be found, plenty of good reading matier can, with » Jittle
energy, be collected, and it will prove serviceable in benefit.
ing the community without much expense.

Our plan for a working men's reading room Is a plain
apartment, as easily accessible to everybody as the tavern,
There is no need of costly appointments of any kind: but
plenty of good light and u warm fire are indispensable, A
table and sufficient chairs, some files for newspapers, and a
fow shelves for books, include all the furniture absolutely
necessary, If the philanthropie projectors can afford a fow
plotures, & tasteful paper for the walls, or any other orna
mentation, so much the better; money thas laid out will not
bo lost, a8 snch artloles lond & home-like sir which, to most
people, Is attractive beyond all else,

A fow weekly papers and three or four wonthly magazines
will be enongh for a start; and then, as it becomes apparent
that the people of the town are growing niore interested in
the work,plans can be matured for a wider selection of read.
fng matter ; and perhaps, as wo bofore intimated, & subscrip-
tion among the roaders can be taken towards putting the es
tablishment on & broader basia.  This is the season of church
and similar fairs, for ralsing money for various benevolent
purposes. Perhaps we may venture the suggestion that a
wmall amount may be raised in this way, thus enlisting the
cofiperation of the young people in the good work, Cer
tainly & free reading room would be a noble Chirlstmas gift
from the churches of & village to the working men residing
in its limits, or from the proprietors of factories to their em-

ployees,

A rigor of rubber belting fastened around the belt pul

"]y the only copnection bejog the cotmon system of gas

ley of an engine will keep thebelt from slipping.

THAT OBNOXIOUS POSTAL LAW,
PPostmaster (ieneral Jowsl), in recommending in his recent
report the repeal of the Act of Congress passed Iast January

which donbled the postage on translent newspapers, books,
and similar third class mail matter, raising the same from

ous cent for every two ounces or fraction to one cent for
every ounce or fraction, simply reflects public sentiment re-

Intive to that illconsidered and obnoxiouslaw. It was a

stupid blunder, on the part of those who framed the bill,

that, contrary to their intent, by thelr own admisson, lan -
gunge open to construotion ng affecting anything but the mis-

collaocons merchandise which the malls are sllowed 10 carry

should ever have enteced into It; and the passsge of the st

shows even more reprebensible pegligence on the part of
those members who voted for it, in not subjecting the meas-

ure to proper examination. Fxcept in the opinion of the

express companics, who have been groatly benefited, and by

whose influence the act was adopted, there was no necessity
for increasing rates even on the miscellsneous matter, as
the cheap postage on similar parcels, like reeds, bulbs, sam-

ples of merchandise, etc., was & groat convenience to the

public, and especially such to people living in out-of-the-way
localities,

The Postmaster Gieneral excepts thig mixed material from
his recommendation to return to the old rate on printed
mwatter, but fails to show a good reason therefore, based on a
possible benefit to the Department, Io fact in this respect
the report logically contradicts itself ﬂ‘l_v. for it may be
justly inferred that: if, as the writer paradoxically asserts,
‘“the sending of public documents through the mails has not
delayed the delivery of ordinary mails or perceptibly increased
their coat,” some 200 to 300 tuns being the estimated amount
s*nt: the sending of small parcels, mnot exceeding, if
altogether sggregating, in weight the hundreds of tuns of
documents which the members of Congress heretofore sent
free through the mails, would, if the matter were paid forat
any price, result In positive gain. It msy be remarked in
passing, that the seutenceabove quoted is unfortunate from
another point of view, as it spparently offers an argument to
those who are seeking the return of the franking privilege:
for it is easy to predicate the assuwption thereon that, if
suveral scores of tuns of matter is imperceptible in polnt of
cost or trouble, then a3 wany hundred tuns would be practi-
cally inconsiderable,

There are rumors that Covgress will act upon this
subject early in the session. We trost that the same are
well founded, nnd that our repregentatives will use no delay
in restoring the old and popular rates, including all articles
coming under what is ‘‘third class matter.”

SIX GOOD REASONS WEY EVERY MANUFACTUREER,
MECHANIC, INVENTOR, AND ARTISAN SHOULD BECOME
A PATRON OF THE :tCIENTIFIC AMERICAN.

1. It is a publication devoted especially to their several in-
torests. Every number contains sixteen pages of useful mat.
ter pertaining to mechanism, new discoveries and inventions,
and themes interesting and useful to all persons engaged or
interested in mechanical or manufacturing pursuits of what-
ever kind,

IT. Itis« cheap publicatior—furnished solow, in fact, that
no mechanic, manufacturer, or inventor can plead inability to
sparc from his earniogs cr business the small sum charged
for & year's subseription.

ITL. 1t is printed on a good quality of paper, in a form for
binding, every number being embellished with original en-
gravings of new machinery. new sc'entific and chemical dis-
coveries, and all ‘he important inventions.

I'V. No other paper published in this country, or any other
in fact, furnishes so much useful information for the wanu-
facturer mechanie, inventor, or man of Science, as the Sci-
EXTIvIe AMEnicAN. This is a fact admitted by all our con-
temporaries, both in this country snd in Europe; and the
wonder to all is, how & paper contalning so many expensive
engravings and o much new and useful matter can be fur-
nisbed weekly at so small a cost to the subscriber.

V. In subscriblog to the SCrENTIFIC AMERICAN, the reader
receives the Iatest foreign as well as bome intelligence on all
wubjects pertalning to the industrial pursuits of the world,
All the best sclentific and mechanical periodicals published in
England, France, and Germany are rocelved at this offico, af.
fordiog us facllities for presenting to our readers the very
latest news relating to science or mechanies in the old world.

VI, Subseribers who preserve thelr numbers have, at the
ond of the year, two handsome volumes of 416 pages each,
containing several hundred sograviogs, worth, as & work of
reference, many times the price of subseription,

A Gas Shadow,

A mriking and curlous experimont, showipg the superior
weight of earbonic acld gas over air, may be made by pro-
jocting the shadow of the gas, as it Is poured from its con-
talning vessel,upon a screen.  The Iatter should be of white
paper and bright sunlight should fall on the stream of gas,
which should be poured from the spout of a pitcher held
within 10 inches of the screen. The curious resalt, of a
shadow produced by apparently nothing, will be seen, the
former resembliog descending smoke, quite black at the
spoit of the vessel, but brightly illuminated whenever the
sunlight is concentrated by passing through the gas,

To prepare tin for tioning brass, copper, and iron. Melt
the wetal in & crucible which has previously been slightly
warted ; and at the woment the wetal beging to set, and
when it Is very brittle, pound it up rapidiy,and sift when ccld
to remove avy large perticles,




STEAM CULTIVATION,

The Fowler system of steam plowing has been frequently
mentloned In thewe columns as being the most successful of
many sttempts to solve a problem of somedifficuity and of
great lmportance to the fatare of agricalture. We illustrate
herewlth & cultivator, intended by the makers for use where
the double machine wouald be unmnecessarily large and
expensive; It is constructed 5o as to be readily turned and

in the reverse direction after one set of furrows
Las boon out. Messrs. Fowler have made some improve.
monts In this apparatus, one of which deserves special com-
ment This consists merely In making the lever, to which

the ropes are attached, of a forked shape, as shown. In use
that arm of the fork to which the hauling rope happens to
be attached is of course broughtinto a direct line with the
strain; while the other arm Is thereby caused to project la-
terally, thus bringing the tail rope clear of the wheels, and
causing it to be in & favorable position for turning the im-
plement when the headland Is reached. The tail of the draft
lever is coupled to a short chain; and when, on arriving at a
headland, the strain is transferred to what was pieviously
the tail rope, and the draft is thus brought at right angles
to the implement, this chain is tightened and, by acting on
a segment, turns the main axle, which is cranked, and this,
by depressing the supporting wheels, lifts up the main frame,
and raises the tines clear of the ground. The tines being
maintained in this position by a lever and catch, the turn is
readily made; and on its being accomplished, the steersman
allows the frame and tines to fall again, and the implement
starts on a fresh journey. The action of this turning ar-
rangement is admirable. The turns are made with great
promptitude, and within & very Jimited space, while the im-
plement is altogether thoroughly manageable, and there is
nothing about it liable to get out of order.

RECENT IMPROVEMENTS IN THE SCREW PROPELLER.
It would be by no means an easy task to enumerate the
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the screw working in the water of replacoment was to tak®
away some of the pressure which drives the ship. Bat with
reference to the advantage of housing in & tunnel if the
screw were driven al excessive speed, he thought it not un-
likely that the housing would produce s beneficial effect by
preventing the seattering of the water, and whatever re-
action the water supplied would be more effectively directed
into the line of motion: nevertheless he considered it would
involve the dmwback of adding largely to the surface fric-
tion of the vessel, nud he expocted that nearly the same ad-
vantage, but less encumbered by surface friction, would
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water, which, being sucked in by the action of the serow
froquontly break some, If not all, of its blades. Mr. Griffiths
also considers that the effects of racing will be much de-
creased, on account of the water being taken in from below,
and therefors he thinks that the whole of the after part of
the vessol will have to be lifted out of the water before any
racing will take place. There can be no doubt, however, that
for ships of war it Is & matter of no small importance that
the serew should be protected from shot and shell, and, if
possible, completely cased with armor plates, It is well
known that at present the helm has to ba put over to port or

many inventions which bave been made, since the introduc-
tion of steam navigation, to
improve the form of the screw.
The modification of the screw
propeller devised by Mr, Grif-
fiths has been generally ad-
mitted to be one of the best.
Mr. Griffiths, however, has

be obtained with any kind of shrouding given to the tips of

|
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the screw blades. Since then Mr, Griffiths has had H M. S.
Bruiser placed at his disposal to experiment with, and the
results certainly appear to bear out the experiments with
models previously made by that gentleman, The Bruiser
was first tried, on February 20, with her propeller fitted in
the ordinary way, her course being over the measured dis-
tance within the breakwater at Plymouth. The foree of the
wind was 2 to 3, and its direction E.S.E., and the sea smooth,
The draft of theship was 8 feet, both fore and aft, and she
was fully equipped and ready for sea. The screw fitted was
one of Griffiths’, with two blades, haviog a diameter of 6 feet
and 8 feet pitch, with 60 nominal horse power, and a mean
pressure in the cylinders of 35'79 1bs. her mean number of
revolutions, after six runs, was 881 per mile, and her trae
mean speed 8016 knots, Having been docked, and the cas-
ing fitted to her, as shown in the accompanying illustration,
she was again tried on Jaly 2, under almost similar circum-
stances to those of the first trial. The force of the wind and
the state of the sea were the same, though the direction of
the former was S.W. instead of E.S.E. She carried one
more tun of coals, and her trim was a little different, being
7 feet 10 inches forward, and 8 ieet 1inch aft. With the
same nominal horse power, and only 0 4 more horse power
indicated, the mean number of revolutions was only 836,
whereas the speed gained was 8274 knots, or rather more
than a quarter of a knot beyond what was realized withouat

starboard, according as the screw is left or right handed. and

that some loss of speed is thereby occasioned; but with th
screw in a casing this is not necessary, and perhaps a good
deal of the quarter to half knot increased speed obtained with
the Bruiser may be due to this cause. Mr. Griffiths’ system,
however, is not all included in placing the screw in & casing,
for he also proposes to divide his power into two parts, by
using two small screws instead of one large one, and putting
one at the bow and the other at the stern of & ship. The
engines and shafts, also, would be placed lower down in the
ship, and therefore, in men.of-war, be'more protected against
shot. But perhaps the most important improvement claimed
for this system consists in having two separate sets of en-
gines, boilers, and propellers, so that if one were placed
hors de combat the other would still be available to keep the
ship off a lee shore, or from getting into the trough of the
sea. The experiments with the casing round the screw hav-
ing proved so far successful, the Briush Government have
now placed a smsall screw launch at Mr. Griffiths’ disposal
with which to try still further experiments.

-

Three Curfous Discoveries,

A recent examination of the bottom of an old Romsn
well, located near the hot springs of Bourbonne les Bains,
in France, has resulted in three remarkable discoveries, two
of an archmological nature, and one of some importance from
& geological point of view.

After the excavation had
been thoroughly drained, and
a thick layer of refuse pene-
trated, the first discovery was
made in the bringing to light
of thousands of small metal.
lic objects of art, These in-

since arrived at the opinion
* that we have hitherwo been ne-
glecting the true principles in
screw propulsion ; and after s
series of experiments he con-
cludes that thedifference, be-
tween the amount of power
exerted to propel a ship by s
screw and that required to tow
her, which in one case Mr.
Froude found to amount to &
loss of 58 per centof the pow-
er supplied, is due to the screw
not belog sufliciently supplied
with water. With a full.
sterned ship this is greater =
than in one having a fine run, E—
as the water runs into the
space left by the stern, and
deprives the screw of its full
supply.

To remedy this, Mr. Gritiths' plan is w put the screw in-
to s casing of 50 to 75 per cent larger area than that of the
screw’s disk, and provided with an opening underneath, so
that the screw is not supplied with the water which would
otherwise flow into the space left by the ship, nor does the
ship robitof any of the water which it requires to force
back in order to give the thrast to the screw shaft for pro-
pelling the ship, This view of the case was not, however,
assented to by Mr, Frouds, who thought that the effect of

Tt
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the casing. It being thux evident that Mr, Gritiths was cor-
rect in his conclusions, that greater speed would be obtained
with a scrow in a casing than with one fitted in the ordinary
manner, it may be as well to Inquire into the other advan-
tages which ke claims for his system, No small value is
attached by him to the fact that a complewe protection will
be afforded to the propeller by the casing, us & safeguard
agalnst the dangers a screw ususlly is liable to from pieces

o
——

of wreck, ice, ote,, floating on or near the surfuce of the

cluded ornaments, statuettes,
and coins, the Iast of silver,
gold, and copper, dating back
to the times of Nero and Ha-
drian,

Beneath the layer of orna-
ments, ete., a second layer was
found, composed entirely of
fragments of sandstone, which,
together with the metallic ob-
jects, were completely covered
and held in masses by metallic
erystals, evidently deposited
by the water above, These
crystals were subjected to care-
ful investigation ; and as are-
sult they have been pro-
nounoed to be of such a nature
that geologists would unhesi.
tatingly describe their forma-
tion to natural causes, working
through ages. That such Is not the case is plaioly evi-
denced by the known eras of the coins above which they
have formed. It will be seen that the clrcumstance, which
constitutes the second discovery, may throw serious doubt
over a large quantity of important geological deductions as
to Inpses of time, when the same, as is the fact in many in-
stances, are wholly based on sapposed slowness of formation
of similar deposits.

The third discovery relates to the fragments of sandstone
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By comparing theso with other pleces, alroady found in simi.
Inr Jocalities, the investigators have concluded that such
fragmonts wore thrown into the wolls as votiye offerings to
local divinities by the ancient inhabitants of the country,
and that the same custom, continued through centuries, ac-
counts for the presence of the much more recent Roman
money, A chain of proof, mainly circnmstantinl, has been
olaborated, which refors the stons fragmonts to the neolithio
opoch, in prohistoric ages, and further shows that the pleces
probably represent the earliest money used by man.

Nolf-Acting Oar Couplings.

At a recont moeting of the Master Car Builders' Associa-
tion, the subject for discassion was ** Freight Car Couplings,
Draw Bars, and Baffers,” upon which Mr. Partridge made an
nddress,

Mr, Adams was called upon for information on what is re-
quired by railroad companies, and said that he had no spect.
fic facts to present in relation to the repair of drawbars
throughout the country. It was very difficuls toget very spec-
fio data, The habits and costoms of our car men have not
been of the character to present these data sccurately, The
committee appointed on this subject, in looking over the
matter, had made up their minds as to some important points
to arrive at in the way of improvements. ** We have been
shown by Mr. Partridge some of the defects in the present
arrapgement, which had been considered by the committee.
But there were some other thiogs that presented thomselves
to their minds, and one of the most startling of the whole of
them was the expense of links and pins. Upon some roads
this expense was enormous, amounting to anywhere from
$10,000 to $00,000 or $70,000 a year, according to the
sige of the road. The ordinary roads perhaps would
average $30,000 to $40,000 a year. We need something to
couple our freight trains which will enable us to dispense
entirely with pins and links. This was one of the points to
be striven for. Another point in which we thought there
was an absolute necessity for improvement was a greater
power of resistance in our buffer springs, and a greater
range of motion. Our resistance 15 altogether below the line
of connection. If the springs were made stronger, given
more motion, and placed in the directline of resistance, the
difficalty would be materially obviated. Various devices
have been presented to us during the past year; a good
many models have been brought out, and sowe of them have
approximated somewhat to the accomplishment of the ides,
but we have not seen any yet that meet our wants, in the
opinion of the committee. The thing, after all, is progress-
ing, but yet there is room for improvement. We have got
to have a device that will couple freight cars without a link
and pin, and, in addition to that, a separat ebuffer placed di-
rectly in the line of the frame or bottom of the car, and we
have got at the same time to use our present stock ; that de-
vice must be madeto connect itself with our manper of coup-
ling. We have got to use our present stock until it is worn
out. But the committee is not as yet prepared to recommend
anything. They have not found anything that will entirely
sccomplish the purpose. A buffer must be so built that it
won't couple when you don't want it to. Many inventors
seem to think that you must get something that will couple
every time it strikes. There have been but few models that
seemed to embody the idea to dispense with links and pins,
bnt I think we shall have to make it in two parts, a separate
buffer and separate hook, because we want our connections
to be in the floor of the car. Mr. Stone in his model has
accomplished considerably towards it, and I have no doubt he
msay be able to bring it perhaps to something near what we
want.”

Mr. L. Garey said that it was easy to find fault, and diffi-
cult to apply the remedy. * The necessity for improvement
in the attachment by which cars are coupled together has
been felt for & great number of years, and it was still evi.
dent that the improvement had not been got. The necessity
of these improvements was shown by the immense number
of patents granted year after year. The real necessity is an
automatic coupler with buffing attachments, either connect-
ed or with another device placed on the line of resistance.
The buffing requires from one half to double the resistance
of the drawing to make it substantially strong. Now if
some of our inventors will dispense with the use of the
links and pins entirely, provide us with a ecoupling, automa-
tic or not, which can be uncoupled from cars from the top
or side, and give us a buffing attachment which is sufficient
for the work, that ought to mske a dozen fortunes for him
and secure him the blessings of all the people, not only those
that travel, but especially of the men employed on railroads.
He thought that the railroads would say that, out of the cars
which were side-tracked for repairs, eight tenths were owing
1o some defect in the drawing or attachment. If this could
be reduced to three tenths, it would be w great deal. There
was more difficulty from the failuresof the attachments than
in the drawbars themselves.”

Don’t Leaven Legltimate Business for Financlering.

1t is an evil of the Intense competition In great memntﬂ‘o
eommunities that it drives many from the walks of legiti-
mste business into schemes of speculation with reference to
gudden and extravagant gains, The history of frauds teach-
o8 that they originate chiefly in the attempt to grow rich rap-
idly by financiering rather than by diligence in business,
Floanciering has its place in legitimate business. Some men
have & talent for this, which is as true a mark of genius as
is poetry or art. But it is not a talent that every man can
nequire, and it is fortunate that this is so; for If all the
world should turn financiers, the earth itself would soon go

Seientific dwevicun,

e — —

Into bankruptey, Now, the calamity of groat city iy that
ovory one who galns a little monuy takes to financloring as a
rondior mode of Increasing it than rogular business, Wall
streot, the focus of financloring, gives a tone to the whole
business community,

But financlering 1s o doop game; and he who leaves an
honest toll in a business that ho doos understand, for caleu-
lations of chance in mattors whore he has no skill, is very
Apt to bocome the loger, and, as In all lotterles, to grow des-
perate in the attempt to make up his losses. We do not
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terial ean burn downwards, and thus Is quite free from any
danger of retreating, the margioal portions of the eolumn
or jet of gas will be escaplng at a rate o much less thst the
velocity of their combustion downwards will sxcesd that of
their upward motion, and retrest of the flame will ensus,
Itis well known that, o secure & jet of water or of any
other fluid whose particles shall move with equal velocities
in a)l parts, and thus avold currents and oddies, 1t Is only
necessary to make the orifice of efffux an aperture in & thin
wall. In following out this ides, I made s burner of & bore

sponkof investments in stock as property, but of the spirit
of speculation; and we have no doubt that & just verdict
upon many cases of fraud would be: ** This man lost his
oapital and his character by speculation In stocks.” Keep,
therefore, to honest toll in & legitimate business, and do not

aspire to become & financler. ** Be content with such things
as ye have,”

ROBERTSON'S IRON FENCE

The use of ornamental iron fences Is no fonger confined
to expensive city residences, but is gradually extending to
the more humble suburban or village houses ; and they would
be used much more but for their great cost ; to lessen thislis the
object of an invention lately patented by Mr. T.J. W, Ro-
bertson, which is illustrated in the accompanying engraving,
Fig. 1 representing an elevation, and Figs. 2, 8, and 4 show-
ing sections through the lines, a b, ¢ d, and ¢ [, respectively.

This fence is made up of castings having the metal so dis-
posed as to allow rods to be passed through the ornamental
openings in the sections or plokets, whereby the latter are go
effectually secured to the former that they cannot be removed
when the panel Is in place between the posts by which it is
supported ; and this is done without fitting, riveting, orother
fastening, except that necessary to secure the rods in the
posts. To nccomplish this, the sections or pickets are made
with three vertical bars, 2 g %, where the tie rods are to be
connected to them; and these bars are so formed as to ad-
mit the tie rods between them, in the same manner as the
weft thread pasges through the warp in weaving cloth. That
the tie rods may readily pass through the sections, the two
gide bars, 4 /4, have recesses on one side, and the central one,
g, on the other, 5o that an edge view of the castings would
show holes through it abont the gize of the rods, ¢ C, through
which the latter are passed,

With sections thus cast, all that is required to make a
panel of fence is to pass rods or gas pipes through a suffi-
cient number of sections and the posts, and then bind the
whole together by screwing nuts on the ends of the tie rods,
when the panel is ready to be erected. Where large hollow
posts are used the nuts may be concealed in their interiors.

From this it will be seen that the cost of a fence of this
character may be reduced to that of the castings, rods, etc.,
as no time is spent in fitting, boring, riveting, etc.; and al-
though thus cheaply built, it is one of the strongest fences
made, as the whole strength of the materials employed is
utilized in fastening the parts together.

For further particulars, or the purchase of State or coun-
ty rights, application should be made to the patentee at
818 O street (N.W.), Washington, D. C.

A NON-RETREATING BUNSEN BURNER.
BY PREESIDENT UENRY MOETON, PH, D,, STEVENS INSTITUTR OF TEOHNO-
LOUGY, HOROKEN, N.J.
In consequence of the low pressure of gas during the day
time, in this place, we have long experienced trouble from
the rotreating of Bunsen burners of the usual construction,
This having repeatedly proved a source of annoyance and
loss, I was led to s series of experiments with the view of
removing the difficulty, if possible, by some m({dlﬁcﬂion in
the form of the burner. After various trials with burners,
in which the relationof hight to diameter in the main tube
and the size of the gas jet were varied, I was led to the
following consideration of the subjeot:

The retreat of a burner will evidently occur whenever any
part of the ascending column of mixed gas and air is moving
at the orifico with a velocity less than that at which the
eame will burn. Now, in an ordinary burner, with its main
tube of regular oylindricul bore, it is evident that the fric-
tion of the surface of the ascending column of mixed gases
will eause that portion to move at & less velocity than the
central part, and that even currents of the nature of eddies
will be developed. It will thus happen that, while the cen.
tral portion of the mscending column of gaseous mixture
{ssues at a velocity much greater than that at which the ma-

rather Jarge compared with its hight, and then drew in its
upper edge into the form of an open.ended thimble, 5o con-
tracting the orifice of escape to sbout two thirds of the ares
of the tube, and rendering this orifice practically an opening
in a thin borizontal wall or plate. The results of this modi-
fication far surpassed wy anticipations.

A burner thus constructed, as
shown In the engraving, gives &
& perfectly pon luminous flame
with gas pressures varying be.
tween 1} inches and J; of an inch
of water, and with the lowest of
these pressures cannot be made to
retreat by the most violent hand-
ling in the way of sudden move-
ment or waving about in the alr,
even when this violence is carried
to the extent of extingulshing the
flame altogether. Under like con-
ditions of pressure, & burner of the
ordinary construc'ion is made to retreat by a slight draft of
air or a very moderate amount of motion,

These burners are being manufactured, for our own use
and for other colleges, by George Wale & (o,

Eorrespondence.

The Purification of Water,
To the Editor of the Scientific American:

In 1869 I took occasion through the columns of your valu-
able journal to call attention to the beneficial action of air
for purifying water which had become foul with decompos-
ing organic matter, and to offer my patent air treatment for
thefpurpose, for domestic uses, free of charge. At that time
the subject was new to the public; and few perhaps attached
to it the importance which more recent developments haye
shown it to possess, especially for dwellers in cities. Recent
articles by various writers on the subject tend not only to
fully support my ststements, but to show that bad water in.
variably suffers for want of oxygen, the degree of foulness
indicating the diminished proportion or the absence of free
oxygen.

The putrid water of & river can be reclaimed by absorption
of oxygen, and it will arrive at sweetness and wholesome-
ness as soon a8 it possesses § of 1 per cent of free oxygen;
this amount is necessary for fishes to thrive in water. But
such water would not necessarily be suitable as a beverage
for man.

Great apprehensions are now entertained that the horridly
putrid condition of the pondsin Central Park will spread
disease over the neighborhood, and these fears will be too
fully justified if the present state of things continues. But
there is no necessity for pond water to be putrid, or to become
unwholesome, st any time. By the moderate annual expend.-
iture incurred in runping an air force pump or pressure
blower, requiring about 20 horse power, in a place conveni-
ently central, conveying the air by light but durable mains
of about 12 inches bore to pipes of smaller bore near the
bottom of the ponds, with perforated branch pipes through
which the air issues, all apprehension of the re-occurrence
of foulness in ponds can be entirely removed. Sufficient
oxygen can be supplied by thoroughly agitating the water
for about one hour daily, by pumping in air, to keep the
ponds sweet. To purify them in their present state, the
most rigorous air treatment for several days is needed; it
may take a week to do it. The Croton water has suffered
with this malady for years, and if it be not speedily provided
against, it will fill our cemeteries at & still higher rate than
27in 1,000 per annum, & death rate only exceeded by Bom.
bay with 29. R, p'HEUREUSE.

New York city.

The Treatment of Diphtheria,
To the Editor of the Scientific American:

I wish to make known to the public & method of treatment
for diphtheria, which has been uniformly successful, in the
practice of the writer, during & number of years, which in.
cluded two epidemics; and in a large number of cases, not a
case has been lost since this treatment was adopted. 1 feel
confident that, by its general use, the mortality may be re-
duced to one per cent, or even less. [ have heretofore de-
layed publishing the results in order to make sure that the
treatment was really what it promised to be, and I now wish
to use the columus of your journal, in order that the public
generally may have the knowledge in their own possession.

An attack of diphtheria is usaally ushered in with a high fe-
ver and headache, and, in children, with nausea and vomiting,
There is great prostration. Upon the tonsils and surround-
ing parts are seen white, snow-tlaky patches. In malignant
cases, the patches are often yellow or'brownish, and s terri-
ble odor is perceived.

The remedy found successful by the writer is permangen.
ate of potash, in conjunction (not combination) with the

tincture of belladonna. The msthod of administration is as




st 2 o 8 grains (ot more) of the permanganate
od in from 2 to 4 ozs. of water in & goblet, Five
of the officinal tincture of belladonna, or, better, from
10 to 20 drops of the 1st decimal homaopathic tincture of
{he sswe drug, are put into another goblet with an equal
quantity (2 to 4 ozs.) of water. A teaspoonful I 1o be taken
~ from oach goblet alternately at intervals of a Lnlf or one
hour. It is, perhaps, needless to say that separate spoons
should be used, and the goblets kopt covered.

In twenty-four hours, frequontly, a favorable change will
be geen, but quite as often the disonse seems o go on un-
chiecked, save that the fever muy seem a littls more moder-
ate; but I can assure my readers that, during the second day
of the treatment, a most marked change wiil take place. The
fever will entirely subside, tho mind will brighten, the
oLy will begin to grow clesn, and the deposits upon the
fances wiil peel off at their edges or gradually break away.
The patient will pe upon the highway to recovery, and a
day or two more of the treatment will bring back the normal
hue of health, and an appetite to correspond. In rare cases,
however, when the constitution is bad (cachectic), a longer
time, five, six, seven days, may be required; but even here
the treatment has not failed.

I think that, under this treatment, diphtheria is not a dis-
ease to be dreaded by the profession. The belladonna may,
in special cases, find a substitute, but not the permanganate
of potash. The only case in which the above treatment will
promise unsatisfsctory results is when the disease rapidly
invades the larynx and bronchisl air passages (diphtheritic
croup), when suffocation threatens to supervene before the
remedy can act, or when the mere presence of large detached
deposits in the air tubes imperils the success of the case,
Sach an instance recently occurred, which was successfully
treated with inhalation of the vapor (not the spray)of a dilate
squeouns solution of bromine,

I know that the permanganate has been used as a disin-
fectant, lozally applied, in putrid diphtheria heretofore, in
dilute form (as & gargle), and upon general principles as an
antiseptic; but Lam not aware that the persistent use through-
out the disease has heretofore been made konown to the pub.
lic or profession. That it does not act as an antiseptic is
shown by the fact that the other antiseptics have no analo-
gous effect; that it does not act locally may be inferred, be-
cause its marked curative effects appear in the system before
they are seen in the fauces. The theory of the writer is that
diphtheria finds its nutriment in partly devitalized organic
matter in the biood, which the permanganate, rapidly ab-
sorbed, attacks and desiroys by oxidation (being the most
powerful non-poisonous oxidizsr we have): thus cutiing
away the pabulum of the disease, when the deposits diea
nstural death and disappear. The process certainly some.
times appears magical in its action. I trust that, if others
employ this treatment, they will not attempt to modify it
till they have first given it & fair trial in the manner above
proposed,

I'have also found the permanganate of potash very suc-
cessful in the trestment of certain slow forms of putrid and
typhoid fevers, with loaded tongue, foul breath, ete., and
in recurring boils. This lends additional force to the theory
of its action above indicated. Tam sure that this drug, so
rich in oxygen the lifo-giver, so harmless in its action upon
the human system, will well repay study by the profession
geverally, which it has heretofore only received, and that in
& ve1y inadequate degree, from the homeopathic Lranch,

Philadelphis, Pa. I. W. HEYSINGER.

What Flien Do,

T the Editor of the Scientific American;

An article on this subject, in a recont issae of your paper,
by Mr. Emerson, an Eoglish chemist, has induced me to
sevd you the result of some careful observations made upon
the parasites that infest flies. It is not my purpose to dis-
pute the theory, advanced by Mr. Emerson, that flies are
scavengers of the atmosphere, and that, while flying through
foul places, they colloct on their bodies various organisms,
which they feed upon at leisure. My desire is only to draw
stiention to the fact that the common house fly (musca
domestion) 18 st certain sensons possessed of parasites, In
examinstions mede during the summer months, I have failed
to detect the parasites; but in the autumn, as a rule, they
can be discovered in large numbers around the cora (the
Joint of the leg that is attached to the thorax); and when
disturbed, they become very active, running up and down
the spines or hairs of the fly. They somewhat resemble in
form the acaring tellarius, the little red mites of our hot-
housss, They differ from them in having but six legs; and
in fact, they possess every quality, excepting wings, neces-
Sary 0 constitate perfect insects, They are half a line
long, and, by the unalded eye, can be seen as moro specks,
and therefors do not belong to the animalcnles which repre.
sent the smallest and imperfect forms of life. By placing a
fly possessed of these parasites upon a piece of clean glass,
and then killing the fly, the parasites will irnmediately leave
the dead body and wander away upon the glass, By Lolding
the glass up to the light, the parasites can be seon as atoms,
moving., Under frequent careful microscopic exsminations,
1 have never observed that these parasites were eaten by the
fly. On the other hand, I am vory much of the opinion that
the fly is consumed by the pamsite, In evory case of my
observation, the fly possessed of these parasites was in s
sickly condition. F. C.

-
BY & recent fire In the arsenal at Rendsharg, Holstein,
forty thousand new Mauser rifles, an equal number of rifles
of older construction, and much other war material wero

Soentibie American,

Prizos tor Designs for a Conerote Villn,

In pursusnes of past promises, and in complinnee with
numerous requests, we invite competition designs for a class
of structure which commends itself to notice. Of the vari-
ous kinds of building open to selection, not one seemed to us
more sultable, in ealling into exerciso the skill and ingenu-
Ity of architects and the younger members of the profession,
than the one we have chosen. We have thought of dwell-
ings for the poor and middle classes, hospitals and asylums,
clhinrehios and sehooly, all deserving subjects, but they have
boon more or loss used up, and there appeared to us little
in them to provoke inventiveness or to afford so ready a re-
sponse as a villa desigoed in n materinl comparatively new,
and affording ample scope for an independent architectural
solution.

CONDUTTONS OF COMPRTITION,

1. The design to be adapted for a villa of the ordinary
suburban class, suitable for a corner site,

2 The accommodation provided is to comprise a porch,
hall, morning room, library, dining room, kitchen, and neces-
sary domestio offices on the ground floor: two principal bed-
rooms, dressing room, bath room, and three other bed rooms
on the first and second floors.  Coal, wine, and beer cellars
to be arranged in the basemont. A servants’ stairoase to be
provided. The sizes of the rooms are left to the discretion
of the designer,

3. The cost of the villa not to exceed $0,000, caleulated at
14 cents per foot cube of the whole building, the contents
being measured from the foundation level to half way up
the roof. Preference will be given to a design that exhibits
economy of plan combined with a suitable architectural
treatment of concrete,

4. The general drawings to be to a scale of one sixth of an
inch to a foot, and to comprise the following: Cellar plan
showing drainage, ground plan, first floor- plan, three eleva-
tions, one section taken through principal staircase, A
gheet of details, illustrating any important part of the con-
struction or decoration, drawn to an inch scale, on a sheet of
paper 22 by 14 inches, may sccompany the drawings. The
whole of the general drawing to be arranged on a sheet of
double elephant paper (hotpressed), 874 Inches by 274 inch.
es, and to be sent in unmounted. The designer to be at lib-
erty to send in a perspective view with the general drawings,
in lieu of one elevation, but no account will be taken of this
in selecting the design.

O. All the drswings to be drawn in black (Indian ink) lines,
and to be suitable for photo-lithography. No wash of any
kind to be used, The shadows, if any, should be hatched in
line.

6. The drawings to be sccompanied by a general specifica-
tion of the method of construction- proposed to be adopted,
the seantlings of timbers, ete., with a general statement of
the reasons that have influenced the designer, and the di-
mensions of the several rooms.

7. Particular regard will be paid to the constructive and
sanitary merits of the designs submitted.

8. The drawings to be sent in under motto, accompanied
by a =ealed envelope containing the name and address of the
designer, to the editor of the Building News, london, on or
before the 25th day of January, 1876, carriage paid.

9. The decision will be published in the columns of the
Building News, with a report of the judges,

10. The editor reserves the right of publishing any or all
the designs.

11. The sum of $50 is offered for the best design; $35
for the second ; and £15 for the third, all in gold.—7he Build-
ing News,

Twnia and Raw Moeat,

' Beventy years ago tanis (tapeworm) was such n rare affec.
tion in France that many physicians of large experience had
not met with it; or if they had, the cases were extromely
few. To-day twnin Loy become so common that every prac-
titioner meots several or many cases yearly. 'T'o what is due
this sudden multiplication of twnim? It is twenty or twenty-
five years since Trousseau first, and many physicians after
him, and more recently Professor Fuster, bogai to employ
raw ment a8 n remedial agont; and iv was st first recelved
with distrust, but at present it has become of goneral
use. This colncldence alone permits us to suppose that raw
meat way have something to do with the production of tenis,
and most physicians have adopted this etiology, which Ap
pears sbsolately cortain.  Heof frequently contains the germ
of twnia, which germ, transported into the stomach of man,
developes, taking the form of the tapeworm. In Abyssinia,
where the use of raw meat Is general, every one has tania,
At Bi, Petersburg, Dr. Weisso observed, according 1o Cauvet,
that children fed upon raw meat were frequently attacked
by tania,

“ For my part, I have observed a great number of cases of
twnia during the past few years, and In every case the indi.
vidual had made use of raw meat or was at the time under
that regimen, In a convent I recently administored raw
mont to four nuny, theeo of whom were seized with twnia
alterward,

“ M. Lavords (Z'ribune Midicalo, page 472) does not bellave
that raw meat is the cause of the Increased production of the
worm, ' Kach of the threo varietles of twnin which are
found In man,” says he, ‘argues its origin in an absolute
muanner, The tenia solivm results from the transformation
of the eysticereva celluloss of pork. The bothriocephale tania
Is produced by fish. The tania mediccanelle is the only one
that can be communicated by beef or mutton, and we all
know how rare the tonia mediocanelle 1n.' There i procise-

Iy whore the error lies, The tenia mediocanelle 15 not rare:

|DicemBER 18, 18

on the contrary, it s at least o frequent in onr time d‘iﬂm
trnia soliwm; nnd it 18 readily recognized by a glmple mag-
nifying glass. If M. Laborde were to oxamine the tenis
that follows the ingestion of raw meat, he would see that
the tanie mediocanelle has become very common in France
from our new therapeutical labits, while the frequency of
the occurrence of tonia solivm has not increased, for pork
ment slightly cooked or raw remains exceptionsl. Thus we
gee that it is beef or mutton which furnishes these frequent
eases of toenin, Have we any means of doing away with
this terrible inconvenience ?

‘Tt is at least probable, if not certain, that the addition of
alcobiol to raw meat, following the method of Fuster, of
Montpellier, sutfices to kill the germ. For that, the aleohol
employed must needs be strong, and the meat should be
well mixed with that liguid and allowed to macerate for some
time. Thanks to heaven, the moment twnin becomes fre-
quent, the materia medica enriches itself with the know-
ledge of & new twnifuge, at least as efficacious as any other,
and superior, inasmuch as it is absolutely innocuous, and
that its abundance and low price place it within the reach
of every purse, Freely administered pumpkin seeds consti-
tute s sure and inoffensive tenifuge, that seldom misses its
effect. Some precautions are necessary in the employment
of this medicine.

1st. The intestine is previously emptied by recommending
the patient to abstain from eating on the eve of the day on
which he proposes to take the remedy.

2d. Early inthe morning we administer on an empty stom-
ach 00 grammes (1 oz., 7 drachms) of pumpkin seeds, deprived
of the skins and ground with sugar, then mixed with water,
forming a sort of milk of almonds,

8d. When the patient feels the worm detaching itself, we
administer 70 grammes (2 oz., 125 grains) of castor oil in a cup
of hot broth or black coffee, and the worm, in all probability,
will come away during the day.

If the hend of the worm is not found, the same treatment
is repeated in eight or ten days, or the day following the
first treatment, if desirable. To recapitulate: It is certain
that raw meat as prescribed to-day expose the patient to tape.
worm, The species observed insuch casesis the tania medio-
canelle. Mixing the meat with alcohol lessens the danger.
The twnia, once developed, is easily removed by pumpkin
seeds properly administered.”"—@. Régnault.

Punctuality In all Things,

It is astonishing how many people there are who neglect
punctuality, Thousands have failed in life from this cause
alone, It is not only a serious vice in itself, but it is the
fruitful parent of numerous other vices, so that he who be.
comes the victim of it gets involved in toils from whick it
is almost impossible to escape. It makes the merchant waste-
ful of time; it saps the business reputation of the lawyer,
and it injures the prospects of mechanics who might other-
wise rise to fortune: in a word, there is not a profession, nor
& station in life, which is not liable to the canker of this de-
structive habit.

In mercantile affairs, punctuality is as important as in mil-
itary. Many are the instances in which the neglect to renew
an insurance punctually has led to a serious loss. Hundreds
of city merchants are now suffering in consequence of the
want of punctuality among their Western customers in pay-
ing up accounts. With sound policy do the basks insist,
under the penaity of a protest, on the punctusl payment of
notes; for were they to do otherwise, commercial transac-
tions would fall into inextricable confusion. Many and many
a time has the failure of one man to meet his obligations
brought on the ruin of a score of others, just as the toppling
down, in & line of bricks, of the master brick causes the fall
of all the rest.

Perbaps there ix no class of men less punctual than me-
chanics. Do you want an upholsterer? He rarely comes
when he agrees. So with carpenters, painters, and nearly
all others, Tailors and shoemnkers often do not bave their
articles home in time. The consequence is that thousands
remnin poor sll their lives, who, if they were more faithful
to their word, would secure a large run of custom, and so
make their fortunes,  What would become of the BCiENTIFIO
AMERICAN if it were not punctusl in going to press? orif °
our paper makers were not punctual in delivering paper? or
if our compositors were not punctual in coming to work?
Be punctual, if you would succeed.

RAILWAY InoxcLabs.—Cologne Is to be surrounded by a
chain of forts in the same manner as are Metz and Stras-
burg. The works, which are now in course of construction,
are connected with each other by a protected eircular rail-
way, which, now used for transporting material, is designed
as an additional means of defence, s It will convey portable
ironclad batteries from point topoint. Within the outer for-
tifications there is to bea second line, and a series of revoly-
ing iron turrets,

.
Provessor JAMES ORToN, of Vassar College, proposes
ut nn early day to make an exploration of the Madeira and
Beni rivers, which are branches of the Amaexons, with the
view of opening to sclence and commerce that portion of
South America which Is waterod by those rivers, The Cham-
ber of Commerce of Now York clty heartily seconds Profes-
sor Orton’s project, and hax addressed a memorlal to the Se-
crotary of the Navy, urging the lmportance to the United
States of & knowledge of that district, and asking his co-
operation in the enterprise. Professor Orton has had much
experience on the Amazons,

COWRINKLERS am»lhu'wu-" Is for sule at all book stores.
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Mk Presorving.=How an Ameriean fuvention is

‘ Worked in England,

The AvgloSwiss Milk Condensing Company has three
establishimoents in England, one at Middlewleh, ono at Ayles-
bary, and the other at Chipponbam, Perliaps a botter sltns.
tlon for a milk-presorving depot could not be found than at
Uhipponliam, a town long famous for the excellence and the

quantity of its dalry produce, and in the heart of one
of the richest milk conntios in England, By the kindness
of the company’s manager, Mr. Bosworth, we were lately
allowed the privilege of golng over the works In that town;
snd thinking that what gave us great ploasure might also
interost our readers, we give a short account of what we saw
and heard there.

Close by the side of the Avon (not the Swan's Avon),on the

t hand side as you walk from the rallway station to the
auclent town of Chippenhinm, a nles, clean,white stone build-
Ing attraots the eye. A tall brick chilmney suggests a factory
of some description, but the general appearance of the build-
Ing I8 50 olean, and there Is s0 little noise or bustls, that st
first one is inclined to think that, whatever work it Is dedi-
eated to, business has not yet been commenced. This, how-
ever, Is not the case, for a busy and succeasful summer has
just been concluded. KEotering the large double doors we
went upstairs to the office ; and on making our desires known,
s gentleman, Mr. Page, kindly undertook to show us
round. Like Alice in Wonderland we wished to ‘ begin at
the beginning and go right on to theend ”; and so wo went
to the other end of the bullding, where the farm carts bring
juthe milk every morning, At present this yard is open, but
preparations are being made for roofing it in, so that the
horses moy stand there in comfort while the unloading is
proceeded with. Inthe first room, into which the milk is
taken from the carts, we noticed & number of tin saucers
with brass plates on them, all numbered, and about half
fillod with milk. These, we were informed, were used for
testing the cresm-producing qualities of the different lots of
milk ; a small equal quantity from each farmer’s consignmeat
belng poured into one of these neat little saucers,and allowed
10 stand until the cream was thrown up. It struck us that

cream must be a most agreeable occupation. Here
the milk is carefully weighed (measures are not used) and
tested. It is then poured out of the farmers’cans into those
of the company, and taken lnto the next room, where the
cang containing the milk are placed into large tanks full of
hot water, In the first room the milkk cans used by the
farmers are washed, the company prudently preferring to
have this important duty performed in a thorough,systematic
manner by its own servants rather than to trustto the tender
mercies of the farmers’ servants, and risk the loss of milk in
Lot weather. The way the cans are washed isatonce simple
and effoctive. First, they are ronghly rinsed in a large tank
nearly full of water; then the can is taken to a table, on the
top of which a round hole is cut, the exact size of the can’s
mouth. In this hole are two pipes, pointing upwards, on a
Jevel with the table. The can is placed mouth downwards
over this hole; and a handle being turned, s jet of spring
water rushes with great force up one of the pipes into the
can, thoroughly cleansing it. After this another handle is
tarned, when a jet of steam acts in exactly the same manner,
Another tarn of the first handle, and the cold spring water
finishes the washing. Thus a very large number of cans are
thoroughly washed in s marvelously short time, with very
little labor. Lesving this room,we went into the next, where,
aswe said, the milk cans are placed in tanks containing hot
water. From these the cans are lifted, and the milk poured
into large open round copper tanks, and boiled by the action
of steam. After remaining here for some time it is pumped
up into the condensers in the room overhead. These con.
densers, of which there are three in this room, are also
worked by steam, and in them the milk remsins for from
three to seven hours, according to the quantity. In these
condensers & vacuum is created of about 20 1bs. to the square
ineh, and thus the vapors are drawn off from the milk, which
weo understand to be one of the most important detsils in the
process, and that on which the future keeping properties of
the milk chiefly depend. When the milk has remsined in
these condensers sufficiently long,it passes into another room,
when it is cooled by being put in cans and placed in cold
water, The final process is unknown to us, being the one
socret of the establishment, but we have a shrowd suspicion
that, llke muny other secrets, there is no great mystery con-
nected with it. Be that ag it may, when next we saw the
milk ft was in exactly the condition we ses it in when the
little cans are opened for table use, The filling room is a
largo airy apartment; and as the little cany are filled, they
are closed up and sent to the room above to be packed sway
* ready for the market,

Everything is made, und all the work is done, on the
promises, upwards of 100 people being employed, of which
about forty are boys and girls, One engine of four horse
power is suficlent to do all the work, but the boiler requires
10 be much larger in proportion,in consequence of the amount
of steam used for other purpoges. Owing to this the boiler
in lurge onough to supply working steam for a forty horse
power engine, Not the least Interosting part of ths establish-
ment in the portion devoted to the making of the tins, In
which the milk is put when ready for sale. Here nearly all
thie work is done by boys and girls; and as each has only one
part of the tin to make, the work proceeds mpidly. Thus,
one boy cuts the shoots of tin into the proper sizes for the
sides or barrel of the tin; the next boy passes three pieces
botween two little rollers, which curl them up ready for
jolning, From here they go to another little fellow, who
#lits and solders the two edges together, and so quickly Is this
done that & boy m: turn out 2,000 a day. Aftor thils, the
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ends, which are punched out by machinery, are fitted on,
and milled, or squeezed tightly to the top and bottom of
the little oylladers which form the ting, whon they are sol-
dered and the tin is labeled. The milk by then run in through
o nmall round hole left in the top, and then this hole ls coy-
ored ; the tin Is]rolled in paper and packed, which work Is en-
tirely performed by girls. The chief charcteristic in thir
wilk-condensing s cleanliness, and the quantity of water
used for this purpose s enormous. Ventilation s anothes
nocessity, and thus the employment is plessant and healthy.
With foot and mouth disemse increasing, It is satisfactory
to be able to get a purearticlo of food for children, and as the
milk from disoased coww cannot possibly be used by the Pre-
serving Company,it Is particularly sultable for young or deli
cate porsons, It has also the groat advantage of being
always at hand, resdy at & moment’s notlee, and in any kind
of wonther, which is & matter of some Importance, Con.
densed milk has long been largely used on board ship snd in
yochts, butit I only lately that it has begun to come into
general use in familles; so that,with increased consumption, it
is probable that other establishments will have to be formed
by the energetic Anglo-Swiss Condensing Company, and if
80 wo wish it the same success which has hitherto attended
it.

[The above from Land and Water, describes the valuable
process invented by the late Gail Borden of Texas, and by him
first put in operation in this country about fifteen years ago,
Since that time it has spread to all parts of the world,and his
condensed milk hns become a staple artlcle of commerce and
manufacture,  The adoption of Mr, Borden’s invention in
England is only one of many examples of Ameriean improve-
ments there worked.—Eps, Sor, Ax, ]|

'Jle.mlll; of Wenlth,

“ The absence of the law of primogeniture causes a frequent
change of ownership in the private residences which contrib-
ute so much to the adornment of our cities. While the head
of the family lives, the home may be retained—though very
often a reverse of fortune compels him to seek humbler
quarters—but when he dies the heirs are obliged to get rid
of the too expensive luxury. How many’of the houses built
in St. Louls twenty years ago are now owned by the men
who erected them, or their descendants? How many of later
date, now ocoupied by their builders, will be In possession
of their present tenants, or their descendants, twenty years
hence? Other influences beside the lack of primogeniture
contribute to this, in some respects, unfortunate result,
There are more ups and downs in life in the new world than
in the old. Fortunes are made much more quickly, and dis-
sppear much more rapidly. Wealth is seldom transmitted
beyond the second generation, and in many instances does
not last through the first. The boy born with & silver spoon
in his mouth frequently has to taste pewter before his pil-
grimage is over, and he may have the pleasure of being
splashed with mud from the carriage wheels of the man who
was once his father’s porter, Thisisa free country, very
froo indeed, and among the consequences of that freedom is
the exceeding uncertainty of finsncial matters. Yet in no
country is less provision made for the evil day so far as our
children are concerned. The wealthy parent brings up his
sons and daughtersas though there were not the remotest pos-
sibility that they could ever be poor. If a rich father should
insist upon his boy learning a trade he would be set down as
a mild-mannered lunatic, If a rich mother should instil into
her daughter rigid ideas of economy and industry, ske would
be looked upon as either very mean or very foolish—proba-
bly both, Yet every day we are taught the necessity of this
preliminary discipline; every day we seo men and women
falling from affluence to poverty, who, If properly trained,
might not have fallen at all, or, if they did fall, could have
risen again, It is a shame and disgrace that, in u land where
labor s supposed to be honorable, and where the law recog
nizes no distinction of caste, so small & proportion of the
sons of tho wealthier classes learn trades. No young man
hLas a right to copsider himself thoroughly independent un-
less he has some avocation by which, health permitting, he
can always make a living. And the best and surest avoca-
tions are those for which there is always a demand. Law-
yers, dootors, preachers, professors, clerks—all these and
their kindred are frequently a drug in the market; but how
seldom is it that a good carpenter, blacksmith, machinist,
wagon maker, shoemuker, tinsmith, book binder, or printer
has to teavel far in search of remunerative employment!
Wo shuall never be thoroughly republican until there are
fewor gentoo! drones In the national hive,"

There 1y probably no subject on which more has been
written than the above, Almost everybody ling seen ovi-
dencos of the fact about them ; and how many who will read
this artiele (from the St. Louls Republican) can realize its
truthfulness!

Gas for nenu'ng Purposes,

We confidently look forward to the time—snd we hope it
Is not far distant—when, in all large cities, at least, a heat
ing gas will take the place of solid fuel for culinary and gen.
eral heating purposes. What the consumption for that use
would be, were the price sufficlently low, can scarcely be
oalculated ; but if the consumption of Illuminsting gas on
the island of Manhattan alone may be roughly estimated at
fiftoan million feet per day, the consumption of heating gas
would, probably, amount to one hundred million feet; and
since it must be made on an enormous scalo, at a very low
cost, and sold with & narrow margin for profit, there Is reason
to hope that the efforts to solve the question of an economi-
cal heating gas will solve also the problem of cheap illumin.
ating gax; for though the essential properties, and even the

composition, of theso two will differ greatly, yot Any process
that will ensble us to make & lieating gas, at, nay, 20 cents
por thousund feet, can, probably, b adapted to the manufae-
turo of u cheap Numinating gas, In the interests of motal-
lurgy, of manufacturing, and of genersl needs of civilization,
we welcome every step toward the attainment of this gresat
desideratum ; and it seems, indeed, that no more inviting
field for the application of science, skill, and ecconomy exists
than that of gas-msking. This art has stood almost sta-
tionary for nearly half a century, while every other branch of
productive industry has made enormous progress; and if the
signs of the times are not deceptive, the day is approaching
when the demands of consumers will foree gas-making out
of the rut of conservatism Into the path of progress that In

charactoristic of our time and people.—Engineering and
Mining Journal,

Mow to Meach the North Pole,

C. 8, mayn: *“ I propose to reach the north pole by the con-
struction of an overground tubular railroad, under the
auspices of several governments, which should pay suffi-
cient money to construct suitable shops for the making of &
wooden tube, Sor 6 feet in diameter, to be made in lght
sectiops for transportation. After some suitable landing
place hins boen chosen, the rond could be commenced ar the
dock. The sections of the tube could be placed on & car
which would run inside of the tube and be propelled by
hand, and furnished with & light, strong, convenient dummy
engine and boiler, to be used when required. Theorstically
this Iden has many points of great benefit to the explorers. A
car can be made and furnished with nearly all the comforts
of a home; and the tubs, getting covered with snow in the
winter, would be quite warm. With properly constructed
stoves, plenty of provisions, and fuel,s scientific party could
pass o winter in the tabes quite comfortably. I have no donbt
but that there are plenty of civil engineers who would jumpat
the chance of constructing s road of this nature if solid
government support was guaranteed. If this idea proved
feasible, and the barrier of 120 miles that is supposed to exist
could be overcome, and the unexplored supposed open ses
found, this road could be made the means of carrying mate-
rinl for the construction of suitable fishing vessels, If the
open sea does exist, there Is no doubt but whales sre to be
found there in immense numbers, so as to make the road
profitable,and furnish oil for the people when the products of
the oil region commence to give out. Shelter in nearly all
emergencies would be found in & road of this description.
Who can tell of the benefits that might come to the nations
if the mysteries of the vast unknown region could be
brought to light? The outlay on a road of this character
would be a mere bagatelle to the results that would sccrue
from it:"

A New Fumigator.

A new and excellent fumigstor has recently been devised
by Mr. Thomas Shaw, of Danville, Ps. (P. 0. Box 612). We
are indebted to the inventor for one of the machines, which
we have practically tested 1o our satisfaction. It consists
in a hopper in which the tobacco, sulphur, or other fumiga.-
ting material is placed, resting on a perforated bottom. A
pipe from the hopper enters a miniature fan blower, above
the casing of which the hopper is placed. There is a hand
wheel which is belted to the fan shaft, so that the latter is
very rapidly revolved, causing & down draft through the ma-
terial ignited in the hopper, and a strong current of smoke
to be delivered through the outlet tube of the blower. The
device is made large enough for use in large greenhouses or
of a size convenient to be carried in the hand. It will also be
found admirably adapted for smoking plant lice from win-
dow gardens, and for burning coffee or other disinfectants in
hospitals and ships.

To PREVENT GLUE FROM CRACKING,—(tlue frequently
cracks because of the dryness of the air in rooms warmed
by stoves., An Austrian contemporary recommends the addi.
tion of a little chloride of calcium to glue to prevent this dis.
sgreeable property of cracking. Chloride of ealcium is such
a deliquescent salt that it attracts enough molsture to pre-
vent the glue from cracking. Glue thus prepared will ad.
here to glass, metal, etc., and can be used for putting on
labels without danger of their dropping off.

ExGixeers and shipbuilders on the northern rivers in
England feel the effects of the general depression. At some
of the engineering shops and shipyards there Is searcely
sufliclent work to employ foremen and apprentices, Nothing
botter is expected till the spring of 1876, when It is hoped
that tho trade will vie with the promising season of the year,

A GErMAN astronomer has discovered two new small
planets, not visible with the naked eye, in the constellation
Ardes. This makes the number of the lesser planets one
hundred and fifty-three,

Ar Boon, Germany, headaches, dyspepsia, otc., affecting
soveral patients, have been traced to evening studies pur.
sued under the baleful influence of a green lamp shade,
from which arsenic was set free by the heat of the flame.

Evauxe Sonseioks, the F;anoh statesman and mechani-
cal engineer, died rocently, at Parls, at the age of 70 yoars.
He was called to the Paris (‘n!:!net in 1821,

RecENTLY thore was a lifting match at Eureks, No-
vada, between two men, for a prize of £200, the winner
lifting a 15 1bs, dumbbell at arm’s length the greatest num-
ber of times. The loser lifted it 1,180, the winner 1,144,
times,
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PLATE SHEARING MACHINERY.

plate-shearing machine, with revolving cutters, of
ﬁ:\ we give an engraving herewith, was recently exhibi.
tod at Manchestor, England. It is provided with an adjost.
able grooved tablo and sliding bar, with a stud on the Iat-
ter, for shearing plates to different radii. A special feature
in the machine is that the top cutter shaft is mounted in ec-
centric bushes, so that by turning these bushes it can be
brought nearer the bottom shaft, so as to take up the wear
of the cutters. The eccentric bushes are graduated on the
edges, 5o that the two may be turned
equally, and the two shafts be thus
maintained parallel. The machine will
shear plates up to three sixteenths of
an inch thick, and it is altogether of
a neat and good design.

e
Natural Gas Fuoel.

A few weeks ago & line of pipe was
Iaid from wells in Butler county, Pa.,
to the mills of Graff, Bennett & Co.
on the West Pennsylvania Railroad, in
Sharpsburg and Btna, a distance of
eighteen miles. It was not known be-
fore the connections were made whe-
ther there would be a sufficient pressure
of gas to make the scheme a practica-
ble one. At s fixed time, however, the
connections were made at the well ; and
the sir having been exhausted from
the eighteen miles of pipe, the gas
rushed through, and in twenty minutes
was pouring in great quantities out of
the pipe at the furnsces [The velocity
maintsined is doubtless s mistake.—
Eps. Scz. Ax.] When the gas was
lighted the flames fiared up 40 feet high,
with a volume sufficient to supply
double the quantity of heat required.
It is expected that in these two furns-
ces & saving in fuel of from $40,000 to
£350,000 & year will be made. In Ro-
gers & Burchfield’s rolling mill, the gas
has been used for more thana year,
and the saving in fuel is sstimated at $80,000 per anoum,
although only 125 men are employed there. The gas has
been flowing with apparently undiminished force for ten or
twelve years, and there is no known limit to the supply.
Some enthusiasts in Pittsburgh prophecy that within a few
years the majority of the furnaces and millsin that great
manufacturing city, as well as the parlor grates and kitchen
cooking stoves and ranges, will be heated by this new fuel.

DONKEY PUMP,
Subjoined we give a perspective view of & form of donkey

pump which is now being made by Mesars. Hayward, Tyler
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of the Royal Agricultural Society at Tsunton, Englend. As
will be seen from the view given, the pump is adapted for
being bolted up against a wall or boiler, and it is of a neat
and compact form, while the pump valves are very readily
accessible. The arrangement is so clearly shown by our en-
graving that no further description will be necessary.

Hiyzione for Smokers.
The following are Dr. Berthand’s precepts and advice to
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God's First Temples,

Bayard Taylor, in his interesting work entitled “ Home
and Abroad,” in a graphic sccount of the mammoth trees of
Californis, thus describes the felling of one of the largest
specimens of the Sierrn Nevada: ‘“ After & steady labor of
six weeks the thing was done, but the tree stood unmoved.
so straight and symmetrical was its growth, g0 immenss wag
its weight, and so broad its base, that it seemed unconscious
of its own annihilation, tossing its outer branches doﬂduly

smokers. Never amoke more than three or four pipes or

PLATE SHEARING MACHINE WITH REVOLVING CUTTERS.

cigars a dsy, and, if it is possible, limit yourself to two.
It is unwholesome to smoke on an empty stomach or imme-
diately before or after & meal. Whatever be the mode of
smoking,direct contact of the tobacco with the mucus buccalis
(mucous lining of the cheeks) and the teeth must be avoided.
Cigars should be smoked in an amber, ivory, or enameled
porcelain mouthpiece. To smoke, by relighting thew, por.
tions of cigars that have been extinguished, together with
the system of blackened and juicy pipes,constitute the surest
way of being affected by nicotene, Every smoker would do
well, if he could, to rinse his mouth after smoking. A for-
tiori is the same precaution applicable to chewers. For the
same reason it would be well to subject pipes and bowls, in
which tobacco has been burnt, to frequent washings either
with ether or with water mixed.with aleohol or vinegar.
It is difficult to choose between the different ways of smok-
ing. I give preference to the cigarette, by reason of its slight
quantitative importance and the paper which interferes with
the contact of its contents with the bucecal mucous membrane,
Bat to realize all the desiderata,it would be necessary to have
the papelito made of flax thread and to abstain from the prac-
tice which has become the ne plus ultra method of its kind,
retaining the aspiration at the back of the moath, so as to
pour it out of the nostrils afterward. The premature habit
of smoking is certainly hurtful to childbood and during the
adolescent period of organic evolution, The economy cannot
but suffer, at this period, from the narcotic influence, be it
never so slight, and from the salivation which is inseparable
from this sct. All persons cannot smoke with Impunity.
There are pathologieal counter.indications or idiosynerasies to
this habit that it would be Imprudent and culpable to in-
fringe. Diseases of the lungs, of the heart,chronio affections
of the mouth, nose, eyes, throat, and stomach, are the results
of the principal incompatibilities. The airing of apartments
where smoking has taken place should be well attended to, To
sleep in rooms where tobacco smoke exists slowly constitutes
s grave infraction on the elementary Iaws of hyglene,""—T'ré

bune Médicale.

Chloride of Sliver ll-u-rn of 3,210 Elemonts,

Messrs, Warren de Ia Rue and H. W. Muller have con.
structed a battery composed on the one part of 1,080 sle-
ments, each connisting of a tube of glass 6 Inches In length,
and of 2,160 elements formed of glass tubes of 5 inches in
length only. All the tubes are 075 inch in diameter, and
are closed with stoppers of vuleanized India-rubber, perfora-
ted with a hole near the edge to permit the introduction of =
rod of amalgamated zine, 02 inch in diamoter and 4 inches
in length for the first 1,080 elements, and 8 inches for the
remainder. At the bottom of each tube, powdered ehloride
of silver is placed, 220 gralny in welght, compressed strongly
with wooden rods, a flattened silver wire having been first
introduced to the bottom of the tube, The silver wires are
covered in thelr upper part, above the chloride of sllver and

against the mountain winds that strove to overthrow it. A
neighboring pine of giant size was then
selected, and felled in such & way as to
fall with full force againstit. The top
shook a little, but the shaft stood as
before; finally the spoilers succeeded in
driving their wedge into the cut. Gra-
dually, and with great labor, one side
of the tree was lifted; the line of equi-
librium was driven nearer and nearer to
the edge of the base; the mighty mass
poised for a moment, and then, with a
great rushing sigh in all its boughs,
thundered down. The forest was ground
to dust beneath it, and for a mile around
the earth shook with the concussion.”
The work was performed by two sets of
hands with the aid of long pump aungers.
The tree was a mass of solid wood pine-
ty feet in circumference, containing
some two hundred and fifty thousand
feet of timber; and according to the
annual rings, its age was three thousand
one hundred years. The stump is now
used for a ball room, avd the trunk for
a bowling alley. Dr. Bigelow said of
this specimen: ‘“It requires thirty.one
of my paces, of three feet each, to mea-
sure its circumference at the stump;
and the mere felling of it cost, at Cali.
fornian prices for wages, the sum of five
hundred and fifty dollsrs. Anidea of the
sublime proportions of these wonderful
fathers of the forests can be formed af-
ter seeing a man on horseback riding a
distance of seventy-five feet throngh s hollow trunk, and
emerging from a knot hole in the side ™

IMPROVED SCREW CUTTING DIE AND HOLDER,

We illustrate in the annexed engraving & new adaptation of
an improved screw cutting die. made so as to be conveniently
held in a bit stock instead of in the ordinary plate. The con-
struction will readily be understood from Fig. 1, and also
from the representation of the die taken spart in Fig. 2.
The screws shown at A, in Fig. 1, serve to close the parts
of the die together from the sides, and the taper screws, B,
Fig. 2, spread the die when driven in, thus regulating the
size of the cut. By operating either screws, A or B, the por-
tions of the die may be adjusted and held with greai nicety,
while wear, at the same time, is compensated for in & very
simple and effective manner.

The die does its work in a single cut, thus forming the

Fig. 2.

up o the point where they emerge from the vuleanized stop. | sorew thread at onoce, neatly and sharply, and without rals

& Co., and which was exhibited by them st the recent show

pers, with leaf gutta porcha, to isolate them and preserve
them from the action of the sulphur In the stoppers. The
electromotor fores of this battery Is to that of a Daniell's bat
tery as 108 to )
? ——t 8 () B Q———
A Srriespin Hotioay Girr JWrinkles and Reclpes.”
See sdvertisement on another page. |

ing the thread above the normal surface of the material ope-
rated upon. The die also allows of nuts and bolts for dif.
ferent purposes belng made to fit together tightly or loosaly,

as desired.

For further particulars, address the manufscturers, the
Wiley and Russell Manufacturing Company, Greenfield
Mass,
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THE KRUPP TWELVE HUNDRED POUNDER GUN,

In a recent issue we published an engraving showlng the
most important types of the armored vessels which have
been bullt during late yesrs. These floating forts represent
the theories of ono party, of the two which are contesting
the question whether the victories in fature naval conflicts
will be gained by the thickest armor or the heaviest guns,
The result of this competition 18 a constant transition in the
provalont systom of warfare ; and hence upon what strongth,
whether of shield or of gun, combatants will rely in confliots
yot to come, nelther opinion nor propheocy can bo predicated,
The naval engineers construct vessels with solld fron walls,
some 24 inches thick; but hardly are the ships launched be.
fore a gun Is produced by the artillerists, eapable of penotra.
ting the armor at long range; then follows s new vessel,
succeeded by a yet more powerful gun; and so the duel con-
tinues, each side guining the advantage in turn until one
osn see no definite end unless he venture into the realms of
theory, and vainly endeavor to Imagine the impossible con-
ditions of that time-honored mechanical puszzle, ** the irre-
sistible foree meeting the immovable body.”

The majority of the experiments, and very costly ones
they are, are carried on in England. New ironclads are al
most entirely of English construction, the axceptions being
a few built by Russia, In the making of heavy guns, how-
ever, England is not alone, as Germsny, through the great
steel works of Krupp, enters the field as a rival-—the
German policy apparently being first to allow England
to vanquish the armor of ‘her own engineers, by the heavy
guos of her own artillerists, and then to produce German
cannon superior to the English gun. A very recent instance
of this has occorred in the construction of the 81-tun gun
by Eongland, the tests of which are hardly concluded before
Krupp announces the undertaking of a 124-tun cannon, ca-
pable of throwing bolts which will plerce 23'8 inch wrmor
at soven and a half miles range. The distinctive features
of the English guns we have already described. In the pre-
sent article we give an excellent engraving of oneof the
large Krupp guns(which we take from the pages of Knight's
“ New Mechanical Dictionary™®), from which the general
characteristics of the German breech-loading system will be
understood.

The gun itself is made of ecrucible cast steel, of a quality
especially ndapted for the purpose, and is constructed on
the built-up system. It consists of an inner tube weighing
20 tuns, upon which are shrunk cast steel rings, forming at
the breech a three-fold, and at the mu=zzle a two-fold, layer
of metal. Both tube and rings are formed from massive in-
gots withont weldiog. The caliber of the gun is 14 inches,
weight 50 tuns, total Jength 17§ feet; weight of solid shot
1,212 1bs. ; weight of shell 1,080 1bs.; charge of powder
from 110 to 180 1bs. The breech-loading is on Krupp's pa-
tent plan. The shot or shell is raised by a tackle and is
rolled into the side of the breech through an aperture closed
by a slide, The gun is mounted on a steel carringe weigh-
ing some 15 tuns, supported on a center pintle chassis weigh-
ing 25 tuns.

Fostal and Telograph Service.

The twenty-first annual report of the British Post Office
has just been issued, giviog the postal and telegraphic sta-
tistics for 1874, It appears that the estimated number of
letters sent through the post during the year was 067,000,000,
besides about 79,000,000 post cards, and 259,000,000 news-
papers and book packets. On an average there were 80 lot-
ters to each head of the population in the United Kingdom,

*Published In numbers by Messra. Murd & Houghton, New Yorkelty,

Scientific Amervican,

but the national average was 98 per hond for ¥ngland, 25 for
Scotlnnd, and 14 for Ireland, showing some interesting facts
in regard to the comparative educational, soclal,and commer.
cial relationship of each division, The return letters
amounted to sbout 4} millions, giving an aversge of about
one on each 220,

v,
THE TRINITY SHOALS LIGHTHOUSE,
An Interestiog applioation of lron to the construction of

a luilding requiring exceptional strength and stability is
represented in the snnexed engraving of one of the two si.
milar lighthouses erected at Trinity Shoalsand at Timbalier,
in the Gulf of Mexico. The structure is supported upon

nine screw piles—a central one surrounded by eight others,
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at distances of somowhat less than fifteon fest four inches |
ench being twenty feet distant from the central one and se-
cured together at the ground by adjustable wrought iron
links, and above by disgons! braces and by radial strats to
the contral pile, The summit of esch pile is incased In &
cast iron socket for receiving the column and the rad’al and
dingonal braces. The jointed columns which support the
Isntern have a wlmilar provision for thelr diagonal braces,
the arrangement for which will be understood from the i1-
lustration, which we take from Knight's ** New Mechanical
Dictionary.” The different serles of columns sre joined to-
gether by sleeves, The first series above the foundation Is
20 feet long, the second 15 feet, the next two 18 feet. The
fourth, fifth, and sixth are respectively 15 fest & inches,
14 feet, and 12 feet 6 inches. The'columns of the first series
are of wrought irop, forged tapering; those above are of hol
low cast iron, each series suceessively decreasing in dismeter,
The lantern is supported on = cylinder of boller iron, resting
on & platform st the top of the columns,

Anthracite Coke,

The high calorific power of anthracite, consisting as it does
of nearly pure carbon, and the low percentage of sulphur and
ash contained In most varieties, naturally render it of great
value as a fuel in the cupola and the blast furnsce; while
from its abundance in many districts, and the chespness
with which It may generally be worked, it should at once be
the best and the chespest fuel that could be used. The prac-
tical drawbacks to its use, which diminish ita value and to &
great extent restrict its employment, are the difficulty of
utilizing the slack or smal! anthracite, of which a good deal
is made in mining and handling, and in breaking the large
pleces, and the tendency of many anthracites to sp'it up into
small particles if suddenly heated. In the blast farnace this
decrepitation Is especially injurious, as the fine dust is apt
to form, together with the cinder, pasty masses that can
neither be melted nor burnt away, and may choke tke fur.
nace up or seriously derange its working,

These difficulties in the way of using anthracite generally
in its natural or raw state, have led to many attempts to
make it into s serviceable coke, by coking it in admix
ture with a greater or less proportion of binding coal,
piteh, or other bituminous substances. None of these
attempts, until very recently, appear however to have been
commercially successfully; none, at least of those made in
South Wales, have been carried out largely or continuously;
as, though coherent coke was made, it was friable and of in-
ferior quality.

Some samples exhibited would appear, however, to show
that the production, on & working scale, of & hard and sound
anthracite coke {8 not at all impossible,

They are fair specimens of the coke now being made by
the process of Messrs. Penrose and Richards, of Swansea. w0
whom the writer is indebted for them, as well as for the in
formation as to the mode of manufacture, and the characters
of the coke obtained, on which the present note is based.

The materials used are soy quality of snthracite or seml.
anthracite, if fres from shale or stones, good bituminous or
binding coal, and pitch, in the following proportions:

Anthracite, 60; bitaminous coal, 35; pitch, 5.

Specimens haye heen shown of coke made of Messrs, Brock
and Sons’ anthracite, from Cwmllynfell Colliery, near Cwm
Amman; of a mixture of this with Yoniscedwyn anthracite;
and of culm or semi-anthracite from Birch Rock Colliery, near
Pontardylais. The bituminous coal used in making all the
sampls exhibited was that from Tyrissa Colliery, near
Swansea,
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| M' togother, through o Carr's dis
aerush and mix them : the proportions in whicl
‘mixed being regulated by supplying the foeding
iper of the disintey by tlireo clevators, one carrying
“up each constituent, and each provided with buckets of such
size and number as to bring up the relative quantity required.
‘Samples aro shown of the anthracite, bituminous coal, and
pitch, in the condition in which they are supplied to the dis-
intogrator, and of the crushed mixture produced.

The ovens used are of the oblong shape generally em.
ployed in South Wales: 15 feet long, by 5 feet 7 inchos wide
at the back and G feet 2 inches in front, and 4 feet 4 inches
high to the under side of the arch, Kach oven is charged,
through a holein the roof, with about four tuns of the
erushed mixture; this is leveled by a rabble put in through
the door at the end ; and & small quantity of bituminous conl,
sufficient to form a layer about 2 inches thick, is thrown in
and spresd uniformly over the surface, The oven is then
lighted, by throwing a few shovelfuls of hot embers on the
top of the charge, immedintely inside of the door, and the
coking Is managed as in working an ordinary charge of bitu.
minous conl. The objestof covering the charge with a layer
of bituminous conl is to prevent the burning away of the
pitch, and its use appears to be essential for the production
of a hard and strong coke. Ordinary slack, of the same
quality asthatin the mixture, is used for the covering; this
i« mostly very small, but is not specially crushed.

Rathier more than twocharges per week are made in each
oven; the coke is watered inthe oven, and is then drawn out
in one mass, by achain and hand winch.

The yield of coke I3 80 percent of the weight of the
charge. The coke is steel gray in color, and very much
harder than the anthracite/from which it is made: so hard,
indeed, that it scratohes glass with comparative ease. In a
common fire, or under the action of a blast, it burns away
without showing any tendency to crumble or decrepitate, It
is about 23 per cent heavier than the best coke made from
Welsh bituminous coal; so that in sendiog a cargo abroad
recently, a vessel that could not carry more than 240 tuns of
ordinary coke was able to take in as much as 310 tunsof an-
thiracite coke. Another valuable consequence of the dense
compact character of the coke, in addition to the saviog in
cost of carriage, is that, even if sonked in water, it takes up
very little, only from 15 to 2 per cent of its weight; while
many kinds of ordinary coke absorb readily 10 per cent or
more. The coke is harder and more dense, the finer the
waterisls are crushed, and the more intimately they are
mixed.

In practical use,both in the cupols and in the blast furnace,
the coke, so faras it has been tried, has given remarkably
good results. These are probably duein part to its hardness
and density, or rather to the high temperature required to
set it on fire, which brings the zone of combustion closer to
the tweers, and diminishes the waste of fuel in the upper
part of the furnace caused by the transformation of C O; into
C O: and in partto its freedom from water, and the small
smount of ash that it contains. %

In & small foundry capols, in which 11b. of good Welsh
coke, that from!Bryndu, near Bridgend, melts 10 1bs. of iron,
11b. of anthracite coke melts 16 1bs, and the metal is hotter
when tapped out; and in a trial carried out at Messrs,
Tangye's Works, near Birmingham, anthracite coke melted
well with 25 per cent more burden than that placed on ordl-
nary coke, snd would probably have done more, but the man-
agers were unwilling to run any risk of deranging the work-
ing of the cupols, and did not push the experiment further.

In atrial made in one of the blast furnsces at Landore,
working on spiegeleisen, the burden, in using anthracite
coke, was increased 28} per cent; and the economy might
probably have been raised to 30 per cent or more, but the
stock of coke in haod was not sufficient to admit of carrying
on the experiment. The Landore company are, however, so
satisfied of the value of the coke that they have nearly com-
pleted preparations for makiog it in all their ovens, and
using nothing else in their two blast furnaces,

The cost of anthracite coke is about the same as that of the
best ordinary coke mede in the district. Anthracite, in
Wales, is about 48 cents a tun cheaper than bituminous
coal—an economy in one constituent that balances the extra
cost of the pitch ; and in making best ordinary coke, the coal
used is ground, at & cost of about 12 cents a tun, just as in the
case of coke from anthracite. The yleld of 80 per cent in
coking nnthracite, against 70 per cont or less in coking bitu
minous coal, is again in favor of the former.

The cost of the crushing and mixing arrangements, to grind
1000 tans & dsy, is estimated by the inventors at from
#10,000 to §12,500. Thiswould include & 6 feet 8 inch disin-
tegrator, with driving power, elevators, and shed.

The process has been carried on near Swansea for about
nine monthy; and though it was suspended for some .time
during Inst winter, onaccount of the colllers’ strike, betwoen
2,000 and 8,000 tuns have in all been made,

The fisld for the applicstion of any practical method of
utilizing small anthracite is very great; the quantity availa-
ble in Wales and in Awmsrica is almost unlimited, and very
much of that ralsed s now unsaleable, morely becauss 1t i
00 small to be used. In Peonsylvanis, aceording to Mr,
Ball, from one fifth to one lull.of{he material brought to the
surfaco in the anthracite collieries, is thus thrown axide:
partly shale aod stones, but chiefly mmall and dust coal, per-
fectly clean and bright.

&

AN engine cylinder piston will not wear the packing In
the stufling box If It Is Incased with brass, and brass should
slways be put on the planger of the feed pump

Scientific American,

Whe Brigsh Channel Tunncl,

The proposition to unite England aod France by means of
n railway tunnel benoath the waters of the Fnglish Channel,
which has, during the past fow years, figared largoly nmong
the items and comments of the engineering press and in the
discussions of various learned bodles abroad, has at length
assumed such definite shape that the actual undertaking of
the entorprise in the near future is rendered highly proba-
blo.

To cut u tunnel of the enormous length of twenty miles,
beneath the waters of the oconn, Is an undertaking which, to
most minds, will appear to bo attended with so much hazard
and uncertainty—to say nothing of expense—an to bs practi-
onlly fmpossible of complotion; nevertheloss, after a most
thorough investigation of the subject, and full consideration
of the ditieultios, dangers, and uncertaintios surrounding it,
the most eminent engineers of England and France have pro-
nounced their conviction that the project Is fensible, and that
the bullding of the Channel Tunnel is simply a matter of ex-
pense.  We present herewith the main facts connected with
the history of the prospested entiroprise,

The Channel Tunnel Company was established in 1872, and
comprises two socleties—one French and the other English,
It was first intended to form an international company ; but
owing to certain differences between the French and English
laws, the promoters of the undertaking were forced to resort
to the abovenamed combination, Under this arrangement
each society, before expending money upon preliminary in-
vestigations, made application to its own government for the
legislative concessions neaded before the work could be un-
dertaken, which concessions, It is announced, were obtained
withoutdifficulty., The first society will therefore open the
door of France beneath the sea in conformity with French
legislation, and the second soclety will do the same on the
Eoglish coast according to Eoglish legislation., The assent
of the two governments having been obtained, the prelimi-
nary work was begun. The first inquiry was n geological
one, by carefully measuring to ascertain on each side of the
channel the outcrops of the beds that lay underneath, accur-
ately as could be done by that process. The gray chalk—a
mass of strata about 500 feet thick and impervious to water
—which forms the principal mass of the cliff at both Dover
and Calais,strikes across the channel so with little divergence
from horizontality that a tunnel could be pierced within the
vertical bounds of its thickness, presuming it to be continu-
ous all the way across. Fromthe geological map constructed
on tke data thus obtained, it appeared that a line between St,
Margaret's Bay (a depression in the chalk cliffs about four
miles east of Dover) and & point on the French side, about
midway between Calais and Sangatte, would be suitable to
carry the tunnel through the lower chalk.

To verify this presumption,an examination across the chan

nel was made by dropping froma steamer a weighted instru-
ment in 500 places, the apparatus running with great velocity
to the bottom, and bringing up chalk wherever it was ex-
pected. The device employed in this work consisted of an
iron tube,over which a hollow shot, fitting loosely, was raised
and let fall upon = flange attached to the tube, the end of
which is in this way driven into the substance of the sea
bottom, the core thus obtained giving the required sample of
the rock perforated. The results obtained afforded a com-
plete confirmation of the correctness of inferences drawn
from the maps previously made, and were sufficiently satis-
factory to establish the feasibility of the project on purely
geological grounds.
The line of the main tunnel as proposed, which is to be
large enough for a double line of railway, is drawn straight
between the proposed termini on both sides. In longitudi-
nal section it presents a slight fall of 1 in 2,640 from the
center towards either extremity, and the vertical depth of
the highest point of the floor is 436 feet from Trinity high
water mark and 200 feet below the sea bottom. From the
land levels of the existing railways, the two approaches
make long descents of over four miles, each with gradients
of 1in 80 into the tunnel ends, over two miles being under
the sea, the total of the whole amount of tunneling amount-
ing to over thirty miles. The maximum depth of water on
the line of the proposed tunnel nowhere exceeds 180 feet
below high water mark, the water being deepest in the cen-
ter, and gradually diminishing in depths towards the sides.
Below the railway approaches, and continuous with the floor
of the submarine tunnel, there will be at ench end a drift.
way leading to verticel shafts ashore for ventilation and
drainage, Theus terminal shafts and driftings comprise the pre-
liminary work which it s intended to make as s test of the gen.-
eral practicabllity of the undertaking, and of which they will,
when completed, form essential portions. On the French
side the work of sinking the shaft has just been commenced,
while that on the English side is nearly or quite completed,
It is proposed to execute the work with the ald of the tun.
neling machinery recently Inventad by Mr. Dickinson Brun.
ton. This machine works after the fashion of an auger, xnd
the débris excavated falls upon an endless band which car.
ries it to the wagons in the rear. By this means a driftway,
seven feet in diameter, can be advanced at the rate of about
a yard and a quarter per hour, at which rate It would only
require two years to plerce the channel through, s machine
being worked from both sides, For this preliminary work,
the engineer's estimates of time and cost are four yoars and
£5,000,000 respectively, but experienced contractors declare
that only half the time and money would be required, It
has also been computed that, after the driftway Is finished,
four years' time and #§20,000,000 will complete the entire
work.

It hias been ascertained by actual experiment that, provid!

od the chalk be solld, the water will not permeate it, In
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proof of which, the Brighton tunnel (5f miles in length, in
close proximity to the seashore, and from 12 to 20 feot helow
the sen level, and excavated in the comparatively incompnet
upper chalk) is offered in illustration. In this case compur-
atively little water was met with, Taking everything into
conslderation, therefore, it is reasonable to infer that the
only natural obstacle that could hinder the completion of the
worlk would be the existence of open, unfilled fissures in the
bed rock, reaching from the sea bottom to the depth of 200
feet through the rock. The probability of the existence of
such fissures and the chances of striking them on the line
of the proposed tunnel are extremely small.

The preliminary work abovenamed is being steadlly ad-
vanced ; and should the results obtained continue to verify
the anticipations formed by the engineers in charge, the ac-
tunl nndertaking of the tunnel proper will not be long de-
Inyed. The funds for the preliminary work are guaranteed
by soveral prominent corporations and the Rothschilds, and
there Is every reason to believe that the two governments in-
terestod will come to the nid of the projectors of the work, at
the proper time, by the grant of a liberal subsidy.—2r. W,
., Wakl,
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The Mass Copper of Lake Superior Mines, and the
Method of Mining it,
DY PROFESSOR WILLIAM P, RLAKE, OF NEW HAVEN, COXX,

The ocourrence of enormous masses of pure copper has
glven the mining districts of Lake Superior worldwide re-
putation, The first masses brought from {here execited
great nttention, and directed the notice of the mining world
to the few particular mines from which they were taken. It
may not now be generally known that nearly all the veins
which are worked, and which cut across the trap ridge, con-
tain mass copper, and that large masses are continually being
ralsed from them,

T'he lnrgest continuous mass which has been taken out was
probably that from the Minnesots in 1857, which is various-
ly stated as weighing 420 tuns and 470 tuns. Its length was
about 45 feet, its breadth or hight 22 feet, and its greatest
thickness 8 feet. All such masses are very irregular and
ragged in their form and thickness, thinning out gradually
from a foot to a few inches, and struggling through the vein
untll they connect with other large masses. This was the
character of a mass found in the Phenix mine, one of the
oldest on the Lake, which mass altogether weighed some
600 tuns. But this was really a series of masses more or less
connected by strings of metal, yet no one large part of it
weighed, singly, over 200 tuns. A similar series of masses,
weighing about 600 tuns, was extracted from the Minnesota,
Some of the Phwnix masses were four or five feet thick of
solid copper. The CIff mine has yielded masses weighing
from 100 to 150 tuns in one piece. One of 40 tuns was taken
out this year, besides numerous blocks weighing from 1 to
S tuns. This mine and the Central are now ylelding mass
copper in abundance.

It is of course impossible to pick, or todrill, or to break out
such huge masses of solid metal, when they are found by
drifting upon the course of the vein. The method is as fol-
lows: The miner picks out, or excavates, a narrow passsge
or chamber upon one side of the mass, laying it bare as far
as possible over its whole surface. It is usually firmly held
by its close union with the vein stuff, or by its irregular pro-
jections, above, below, and at the end. If it then cannot be
dislodged by levers, the excavation of a chamber is com.
menced behind the mass, and this excavation is made large
enough to receive from five to twenty or more kegs of pow-
der. In one instance, in the Cliff mine, & charge of 21 kegs of
powder threw down 200 tuns of copper. Bags of sand are
used for tamping, and the drift is closed up by a barricade
of refuse and loose dirt. After sach a blast the drift is, of
course, charged with foul air, and it cannot safely be entered
for hours afterwards, If entered too soon, men lose all
strength in their limbs, and fall down.

The huge masses of copper dislodged in this way are too
large to be handled and got to the surface. They have to be
cut up. The copper cutters are called in, and the mass s
marked off in squares or blocks of suitable size. Copper cut.
ting is a distinct art, and requires considerable skill and ex.
perience. Ordinary miners, however skillful they may be
cannot cut up copper without long training.

The tools are simply narrow chiselsand striking hammers
The chisels are shaped like the parting tools of turners, They
are made of flat bars of half inch steel, about 2 inches wide
and 18 inches long. They are chamfered each way like
cold chisel, to form the cutting edge, This edge is made
a little longer than the thickness of the bar. The cutwer
holds the chisel and two men strike it. A thin slice or chip
of copper is in this way cut out in & narrow channel across
the muss of copper.  The operation Is repented until the nar.
row cut, but little over half an inch wide, hns been carriod
through the mass, The chips cut out in this way are long
narrow #irips of copper only about half as long as the groove
from which they are taken, the metal being condensod and
thickened by the force of the blow .

T'his work is necessarily slow and tedlous, and it costs $12
por square foot by contract, At this price, the cutters make
$2 per day.

It is inconvenient to handle masses welghing over 6 tuns,
Such masses, when holsted, are Janded upon very strong plat-
form trucks, and are then dumped In the rock house upon a
Iarge pile of dry pine logs. When a coosiderable number of
musses has accumulated, the logs are fired and the whaole
pilo is heated to redness, for the purpose of loosening the
vory considerable quantities of veln stone which are enclosed
in the mgged cavities, This veln stone consists chisfly of

calelte; and after coollng off, it is so much softened that the
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_b mmcﬂ ean Lo knocked out by pounding upon th'u:

The musses are thon marked, numbered, and recorded, and
o shippod to: the smelting works, where they are melted
down In reverberatories.
¥ Knight's Mochanical Diotionury.

"This excellont publication, from which we often give ex-
tracts and seloct engravings, has lately been purchased by
the firms of Messrs. Hurd & Houghton, New York city, and
Messrs, 11. O. Houghton & Co., Riverside Press, Cambridge,
Mass., from Messrs. J B, Ford & Co., the former publishors.
The woll known reputation of the new publishers is abun-
dant assurance that the work will lose nothing, in point of
superiority, in the manner in which the few parts yet to be
Issued will be brought before the public. We learn from
Mr. Knight that the Dictionary will be rapidly pushed for-
ward to completion, and will probably be finlshed within
four months. Some twenty seven numbers have already
heen published.

NEW BOOKS AND PUBLICATIONS.

Camr Live 1N Frorina, a Handbook for Sportsman and Settlers,
Complled by Charles Hallook. New York olty : Published by
the * Forest & Stream” Publishiog Company, Amorlcan Nows
Company, Agents,

We have heard so much of the Adirondscks, during late years, as the
Caportsman's parsdise’’ par erceifence, that {4 s altogether refreabing
to take up a book which suggests the advantages of one of the most beau-
tiful and, save a small part of Florida visited by fovallds, least fre-
quented portions of the country. The complier has erabodied, {n & handy
volume, somo excelleat papers published in Forest and Stream, which were
the result of tho labors of san exploring expedition sent out by the enter-
prising publishers of that journal during the last two winters. We can
commend It as something very much better than the hybhrid productions,
half fact, balf fiction, In which modern writers, describing the sccnes of
past sporting adventure, are very prove to indulge.

ORNAMENTAL DESIGNS ¥OR FRET-Wonk, FANCY CABVING, AND
Houe DecORATIONS. Part 1, price 75 cents; Parts £ and 3, §1
each. Edited und Published by Henry T. Williams, 46 Beek-
wman street, New York city.

Sinee the Introduction of the ingenions muchine saws for amateurs, with
some of which tho readers of the SCIENTIFIC AMERICAN aro alrcady familiar
through the st and descriptions publistied from tme to time,
there has boen & growing taste for this most fascinating and artistio branch
of wopdworking, So many beautiful home sdornments can be cut out of
varlous colored woods that an endless fund of amusement Is found In the
muanufacture, and in many fostances conslderable profit beside, The work
(publishod 1n numbers), tho title to which we give above, 2 ono which will
be an {nvaluable xid In the designing of objocts to be earved, embracing
artistle designs for pleture frames, wall pockots, brackets, book raocks,
hook stands, Baskors, easels, pintters; in fact, a great varloty of other fancy
articles can be produced by fine saws. The numbers are matled on recolpt
of pries,

GASVIITER'R AND PLUMBER'S Guine. By Joseph D. Gullowany,
Gas Engineer. Published by the Author. Price, in paper, 75
cents. Philadelphia, Pa. : 1332 Chestnut street.

A handy volumo of practical suggostions for the trades to which it 1s
addressed. There ares large number of useful recipes, and a few (llustrs-
ted descriptions of patented dovices (nvented by the author, together with
tables relating to weight of pipes and wire, and other data referred to cora
stantly by workmen. The directions arc clear and concise, and compre-
nensible by any one of average Intelligonce. The book contalns about 100
pages; and It nccuracy 8 vouched for by the long practical experience of
fts author. |
IMPROVED DIARY AND MARGINAL INDEXED HBOOK OF DALY

Recorp. Revised and Arranged by M. N. Lovell. Mailed,
post paid, for $2.00. Erie, Pa.: Erie Publishing Company.

This diary is so ar d that, by of 1 ind the user
can at once turn to the page oo which the events of any day arv recordod ;
and also, through an alphabetical fndex. he can casily find naotes of various
days on which similar events hsve happened. It (s avallable for five years.
For Inventors dealring to Keep proper chronological records of thelr ideas,
It will prove a useful ald. 1tis especially well suited to be in one's pocket
during visits to the C fal, as It afford 1l facilities for jotting
down notes, snd grouping and casily finding them st will.

REPORT OF GEXERAL Cnanres K. GrRAEAM, Engineer-in-Chief of
the Department of Docks, for the Year ending April 30, 1575,
New York city : M. B. Brown, 201 Willinm street,

Berent Dmerican and Soreign Patents.

NEW AGRICULTURAL INVENTIONS.

IMPROVED COMBINED CULTIVATOR AND HARROW.
Geol Croll, Tontogany, O.—This relates mainly to a new moe-
lnnit::le conn.r:mﬂon, whlcl': is such that the beams which recelve
the shovel plows may be adjusted to run level, whatever the posi-
tion of the draft bars, and so that, when the said bars are parallel,
the beams may incline toward each other. Braces are added,which

may be adjusted to correspond with the draft bars.

IMPROVED ANTI-SUCKING BIT FOR CALVES, ETC.

John H, Bailey, Toledo, Iown.—This {5 8 novel device to prevent
the suckiog of ?dva ot.colu. It consists in & tubular bit, having
open ends in communication with the external air, and an opening
located {nside of the mouth, so that, when the animal attempts to
wuck, air only will be drawn in through the bit.

IMPROVED MACHINE FOR BINDING GRAIN.

Argyle W. Tucker, Waxahachle, Tex., assignor to himself and L.
J. Btroop, same place.—This machino combines severnl novel and
ingenious deyices, which together opemte us follows: A band pro-
curer moves forward fnto a band trough and takes up enough straw
fora band. On the latter the gavel I8 caused to fall and theu is
comprossod between fingoers. The free ond of the bund Is next car-
ried gver and casught by a forked needle, by which ft fs twisted
around the statfonary cnd. As the needle makos {ts last balf revo-
lution, it draws the stationary end out of the jaws of the band pro-
curer and tucks tho froe end of the band under the body of the
same. Tho mechanism then leaves tho sheaf free,and a fork, mov-
fng upward and outward, throws it from the machine,

IMPROVED comc-umﬂ:LL!;:MI"'IL"}:m:nli S

linm Fremont, Jown.—~ nvention re

oa:nn lmz;!?v“:;z‘:;:'. B o aova’ shiatlens 1. SN0
ears of corn are carried up by means of endless belts and delivered
1o the boles or feoding throats of the machine. The improvement
oonsists In using & sipgle broad apron, or wide endless belt, whioh
moves beneath the chunnols in the feeder, and is provided with
buockets, which receive and carry up the ears. It also consists in
dividors of conkiderable hight, which are applicable to machines
baving four or more throats, nod divide the channels into sets of
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fwo, thos causlog the ony which weo duompod rotisouoasly, to
wume o longltudine! position In the ohmnnels, and theroby In-
croasing the foeding coprelty of the dovice,

NEW MECHANIOAL AND ENGINEERING INVENTIONS,

IMPROVED AUYOGRANHIC TELEGRAFIIC (NSTHI MENT,

John C. Ludwig, San Franciseo, Oal.—This Invention relates to a
now telegeaphic lustrument belonging to the notogmphlo or foe
rimile class, und designed o produce a record In the samo hand-
wrlting as the oclginal written message. The Invention conslsts in
an osclllating tenverser,vibmtlng in unlson with a similar tenvorser,
ut anothor station, which first travorser makes the olronit through
the conducting lines of writing upon a slip of paper, and the second
travorser effects the record by puncturing the paper through the
Instrumentality of a spark from an Induetion coll, 8o that the mes-
sage is recorded In facsimilo by u serlos of little holes or punotures.
Anothor importunt foature of the lovontion is the method of pre-
paring the paper upon which the messngo Is written, and It conslsts
In troating It with o mixture of forrooyanide of potissiom and
conl oll, which rendors the paper non.conducting except in the
lines of writing mudo by an ordinary lend pencll. Tho lnvention
algo conslsts In numerous other dotalls of construotion for which
referonce must be mido to the specitiontion,

IMPROVED SHEWING MACIHINE FRAMI,

Hurrlot Ruth Traoy, Now York elty.~1his Invontion consists in
an Improyed construction of the ond frame for sewing mnohines,
which frame {8 provided with pecullurly arranged oastess ox rollors,
and with lugs or cars which adapt the frame to rocelve a hingo-
folding scotion of drawers without alteration or lnjury to the said
frame,

IMI'ROVED CAR LIFTER.

General Joba D, Imboden, Richmond, Va.—This Invention relates
to means for trunsferring loaded cars from a track of one width to
that of anothor without breaking bulk. It consists in using in-
clines located in a pit under the railroad track, movable truck
frames, and a vertical lifter; also in combining with the latter
crutehes, a pitman and stirrups connocted with the crosshead of an
cogine,

IMPROVED COTTON FRESS,

W. W. Wallace, Neckesville, Tex.—This invention relates to the
mode of actuating the follower of n cotton prees 80 as to combine
convenlence and facllity of oporntion with a maximum of com-
pressing power. It congists (n connecting the lover arms and fol-
lower by nrms thit ure pivoted to esch, while the windlnss I8 ar-
ranged under the press folower and connected by cords with n got
of levors.

IMPROVED EYELETING MACHINE,

John J. Allred, Charlotte, N. C,, assignor to bimself and Alson G,
Jordun, same place.—In this machine, the magazine contalning the
oyelets and the chute for conducting them to the Inserting tool
slide forward to curry the eyelet over the tool by a spring, and are
forced back by n cam lever worked by the slide of the tool, In go-
ing back they work the feeder, by which tho eyelets are delivered
from the mugnzine into the chute. The slide of the inserting tool
algo works the feed, and the punch i worked by a cam on the driv-
ing shaft and a spring, The general arrangement 18 stmple and
doubtless effective.

NEW HOUSEHOLD ARTICLES.

IMPROVED CLOTHES HOLDER.

James Lesh, Warren, Pa.—The invention isan improved device
for holding bed clothes or coverings properly stretched, and pre-
venting thelr being thrown or pushed off in conseq of the
restive movements of children while asleep. It is also applicable
for holding lap robes when riding., The same coosists of an elastic
band having a sheath or guard hook attached at one end, and tapes
or cords attached to the other, The hook is inserted through the
clothes or robe, and the strings are tied to the person or to some
fixed object. The elasticity of the band enables the clothes or robe
to yield and adjust themselves to the movement of the legs or body.

IMPROVED IRONING STAND.

Jobn Finfrock, Piqua, Obio.—The invention relates to the menu-
facture of ironing stands, so that garments can be conveniently
manipulated in the process of ironing, and so that they may be
readily folded up and packed in a small space. The stand consists
of two posts, provided with crossbars at top and connected by a rail
joluted at one point, the board being open at the end and provided
with a clamp screw.

IMPROVED INVALID BEDSTEAD.

William Huntress, Richmond, Va.—A portion of the mattress is
supported on & hinged frame, which, being dropped, allows a vessel
and a chute to be adjusted in a portion of the bed convenient for
the requirements of the occupant.

IMPROVED FICTURE NAIL.

John P. Stockton, Jr., New York city.—This inventor proposes a
nail having a stationary disk upon it which presses close against the
wall, and so affords an additional support, and baving a knob com-
posed of two parts, the inner portion being loocse. The idea is to
allow of the ready adjustment of the suspending cord or wire with-
out requiring the ralsing of tho suspended object.

NEW WOODWORK AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED WAGON HBRAKE,

Halvord Markrud, Ettriok, Wis,—This inventor proposes an ar-
mugement of brakes in connection with the tongue, which s piv-
oted to the hounds and has rear branches which act upon the hori-
rontal brake levers. By this, whon the wagon presses forward
agninst the tongue, the levers aro operated to press shoes forward
against the wheels, and the friction of the whoeels causes the shoes
1o riwe, bringing their wider part against tho wheels and making the
pressuro greator, When the wagon Is backed, sultable devices pre-
vent the ghoes from acting upon the whoels,

IMPROVED WAGON BOX,

Timothy Jeanings, Moulton, Iown.—This invention rolates mainly
to an fmproved and strong construction of a wagou body which
may at any time be used with or without top box, which forms a
rigldly attached oxtension of the same. The different binding straps
and stays connect the body in a solid and dumble wanner, #o as to
fmpart to {t the required strongth and resistance to beavy loads,
while they may bo readily roplnced*without difioulty when they get
broken or injured by use,

IMPROVED SHIFTING BUGOY TOP,

Heory M, Gillesple and Virgll True, Laclede, Mo,—~This invention
relates Lo cortain tmprovements in shifting tops for carriages, bug-
gies, eto; and It conslsts In w horfzontal bottom i, to which the
top frame In attached, which sald rail Is glid Into grooves around the
top edgo of the seat and held thorein by a lockiog koy. It also con-
slats In a double sot of vertical supporting props for tho top, where-

by the latter i more securely held inan elevated position,

e ——————

IMPROVED SCHOLL HAW.

Win, €, Murgedaat, Hamilton, Olilo,Ihe oljeot of this invention
18 Lo provide u deaining device for & seroll sw ndupted Lo a great
longth of stroke, and of uniforn twnslon or straln through all parts
of mid gtroke, It consists 1n a spelog bent in » clroulur, elliptical,
or oval form, so that the two ends appronch ench other, la combi-
nation with a lover placed botween sald ends and rwiveliog upoa
cither an independent or imaginary fulerum, so that s the lever is
depressed the ends of the spriog are sctive upon the mimne upon op-
posite sides of the fulorum, and us the lover approaches its Hmit of
movement the ends of the spring approsch an allgnment, and the
steain of the xpring is corresp dingdy di Ishod, Just in proportion
us the levorage of the lever Incresses, thus retidering the straln uni-
form throughout its entire movemont, The inveation wheo oomsists
I the peculiar construction of & hollow pluman pin, to be filed with

lubricating material, and designed o oporato ns an automatie lubri-
cator,

IMPROVED BAND SAWING MACIHINE,

Wm. C. Margedant, Hamlilton, Oblo.~Thix invention relates to in-
genlous and valuable Improvements In baod smwing machioes ;
and it consists principally In the construction of the upper band
saw wheel, which is mado with an mdepondent loosely silding faoe,
periphery, or rim, upon which the saw blade runs, the objeot bolng
to obviate the bad offects aridng out of the momentum of the said
upper wheel when the lower wheel and aotuating mechanism nre
stopped. The Invention also consista tn n double acting brake, de-
slgned to operate upon both sides of the periphery of the driving
wheel to prevent straln and uneven wear upon the skaft, and also
In the peculiar construction of back thrust guldes, which consist
In & scries of balls or sphetes, which are so arranged a8 10 pre-
scat always a new surface to the buck of the saw blade. The lnven-
ton nlso further consists in the means for adjusting the upper band
saw wheel, and in other detalls of construction.

IMFROVED WATER SUFFLY AND VEST FOR TRAPS,

John H. Morreil, New York city.~This Inventor bas recently de-
vised several useful devices of similar nature o the preseut one,
many of which have been illustratoed In late lssues of this Journal.
He now suggests certain new improvements In conducting water
from the roof of a building to the water closet, or other traps con-
nected with the building, by leading a pipe from the roof, and con-
necting it ata point below the drop cup or pan of the water closet,
either to the bow) or pipe leading therefrom to the trap. The ob-
Ject Is to prevent the escape of sewer gas Into the house.

IMPROVED MACHINE FOR BORING BLIND-STILES,

Freeland H. Dam, St. Cloud, Minn.~This is o muchine for boring
blind stiles, fence rafls, and other articles with holes of uniform
depth at equal space from each other, and for carrying on the bor-
ing operation continuously, By suitable mechanism the exnct feed
of the boring tools, in either direction, is casily and quickly pro-
duced; and by the alternate action of the same one stile s bored while
the other stile is fed forward, o that a continuous work of the ma-
chine is obtained.

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS,

IMPROVED COMBINED CANE AND WHIP,

Oliver H. Saxton, Washington Court House, O.—This inventor
has devised an Ingenious combination of a cune and a carrlage
whip. The whip portion proper is flexible and made solld, and Is
attached to tubular sections, which are telescopic, so that, to extend
the whip, they may be drawn out and secured by their screw joints.

IMPROVED BOTTLE STOFFER.

Adolph Luthy, New York city.—In this a curved-wire spring
lever, that carries the stopper, is secured on the bottie by a bail
pivoted to the neck band of the same, binding on a recessed top
rest of the stopper plate. The lever is first pressed tightly oa the
stopper, and the ball then slid up over the same, holding both stop-
per and levor firmly in position by the spring action of the stopper
and lever. The device is cheap and easily operated.

IMPFROVED SCHOOL DESK.

Thomas Redmayne, Sheffield, England, assignor to William Red-
mayne.~This inventor proposes to make the plane surface which
forms the desk capable of belng adjusted and fixed efther in a bori-
zontal position, to serve as a table, in a slightly inclined position,
to serve as o desk, or in a nearly vertical position, to serve asa back
to tho seat, which is ordinarily armoged in connection with such
desks. The invention consists in mechanism for adjusting and
altering the angle of the desk, and also of mechanism for locking
or fixing the board or desk when it has been adjusted in the
required position, so that it cannot be altered, except by releasing
the locking mechanism,

IMPROVED TAILOR'S AFPARATUS FOR DRAFTING PATTERNS

Jobn Bellamy, New York city.~This Inventor has devised an
iogenious chart, which represents, in miniature, the forms of the
different parts of the shirt. The points to draw and cut to are num-
bered on all the parts to correspond with the actual measures on a
scale of proper size for laying off the true measures on the cloth to
be cut. A different scalo is used for cach differeat size or number
of shirt.

IMPROVED BELL METAL TOY BALL,

Jonathan C. Clark, Middle Haddam, Conn.—This is a hollow ball,
which is made of bell metal, and in one side of which Is formed a
slot to allow the metal to vibrate, and thus give a sound. In the
ball are formed a number of holea to allow the sound to escape
freely, and within the cavity of the bell 18 placed a small ball, to
act as a hammer to causo & sound as thoe sald ball 18 rolled or
shaken.

IMPROVED CIGAR PIPE,

Robert L. Weed, Now York clty.~This inventor proposes to
overcome the prejudices of pooplo who object to pipes by a little
device which enables 4 smokor to enjoy his favorite tobacco, and
at the same time to appear us If Inhaling the fragrance of a clgar.
1t consists in a hollow sectionnl tube, resembling a olgar, made of
wood or other suftable materinl, The tobaceo may be readily com-
pressed by the fingor into both seotions, so us to form a filing cor-
responding to that of aolgar, while the smoker can nlway s scoure
and know the kind and quality of tobaeco which ho (s about to use,

IMPROVED YARN-PRINTING MACIUINE,

James Short, New Brunswick, N. J.—This Is o vory fngenious mas
chine, devised for printing the yurn used (o onrpet manufueture,
Its mechanism it would be impossible to explain without the nid of
dotached drawings; but the essential portion consists of new opori-
tive mechanism for s thread printing drum, by which the latter is
greatly simplified.

IMPROVED GLOBE ATTACHMEXNT TO CLOUKS,

Heary Fick, New York city.—In order to show the poaition of the
earth at any hour, this (nventor armmoges a globe 50 attached to n
clock that It turns in unison therowith, and, at the same thne, is
free to be turned forward or backwand by hand at any time in caso
it may be required to do so. When let go by the hand, the globe
will automatically return to its trae position, relatively, to the

clock.
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vol. 3L—J. W. H. will find a recipe for coment for
ching and glass on p. 379, vol. 32.—M. will find full
descriptions of friction gears on pp. 227, ete , vol,
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219, vol. 32.—J. E 8. can copper cast iron by fol-
lowing the directions on p. %, vol. 3L.—A. McK.
will flod a description of meerschaum on p. 11,
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C. willfind a desoription of a straw-burning on-
gine on p. 214, vol, 80.~W. H, C, will find a detatled
necount of the sand blast on p, 20, vol. 25.—N, T,
H. will fiad direotions for otohing on gluss on p.
400, vol. 3L-~N. will find dicoctions for gllding plo-
ture feames on p, 347, vol. 81.—C.W.8, oan preservo
his skntos from rust by the method detalled on p,
253, vol, JL~K, J.0. will fnd directions for making
artificlal stone en p, 330, vol, 25, —H. B. B. will ind
directiors for making rubbor printing stamps on
p. 154, vol. 31— W. E. will flud dircotions for orys-
talizing the surfnoo of tin on p. 304, vol. §1.—P. H.
H. will ind o good recipe for shoo blacking on P.
253, vol. 31.—J. L. K. oan galvanize iron articles by
the prooess deseribed on p. 58, vol. 24,

(1) F. F. nskn: Is there any way to pre-
vent lnmp chimneys from breakiog h;‘ heat, or
by cold in daytime, when the lamp s not burning ?
A. If the chimneys be properly anncaled, they
will not emslly break, If ordioary care bo taken
not to spatter them with cold water when very
hot,

2) 8. T, R, asks: Will you please state
what is the simplest test for the presense of froe
carbonie oxide In the atmosphere of rooms (o a
dwelling ¥ A, Thero s no simple method of do-
Ing this satisfactodly, owing to the solability of
all the combinntions Into whioh It entors, A solu-
ton of the biohloride of coppor in hydeoohlorio
sold, or of asalt of the dioxide of copper in nm.
monis, gradually absorbs earbonle oxide If agl-
tated with It,

(3) J. AR, nakn: How ean T make Hguid
gold and sllyer, to be used for writing on paper ?
A, Troouro a book of leaf gold, take out the
leavos gently and grind thom In o mortar with
pleco of honey nbout the slze of & bazol nut, until
It Is thoroughly Intermixed with the gold ; then
add a littlo water and rework it put the whole
foto s phial and shake well, Lot it romain an houy

or two, and the gold will deposit at the bottom of
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the phial.  Pour off the Nquor, and add weak pre-
pared gum in its stead, sufMolently to make it flow
froely from the pon. When required for use,
shake It oconstonnlly,

(4) G. H.awks: Is there any marking ink
sold which does not contaln silver salts? Tho
lnundry washiog removes all murking by Ag NO,
inlk, probably using KON, Some kinds of indelible
printing ink are not affected. Can you give the
ingredionts for any such Ink, to be used with n
pen? A Make a solution of genuine asphalt in
aloobol. This Is one of the best Indelible Inks
known. You may find It, alvendy prepared for
sale, under the name of fndelible carbon ink. Ane
fine black also gives vory good rosults,

(5 W, F. W, sayn: 1, We have at our
works three stonm bollers,20 foot long by 80 inches
dinmeter, with 2 flues In ench of 14 inches dinme-
tor. Furnnee la 11 feet wide nnd grate bars 4 foet
long. Rotlers are get 16 Inches from surface of
bars; smokestack (42 Inohes In dinmeter. We re-
quire 80 Ibs. of steam to do tho work, and it re-
quires skillful firing and constant hard work to
make the steam. By this forcing of fires, n waste
of fuel occurs. Weuse river water, and wash out
the boflers once a week, and we find a deposit of
soalein each, about two quarts in quantity. collec-
ted In a circle 8 or 10 inches (o diameter, 40 incbos
feom front of boiler. It i« (n the same place every
woek. Would the use of grate bars 12 or 16 inches
longer overcome the necessity of foroing the fires,
and give more heat? A, It is probable that your
best plan would be to put In another boller. Be-
fore doing this, howoever, wo ndvise you to have
your bollers tested, so us to ascertain whether
they are as eflicient ns they should be. 2. Is it
the intense heat on the front sheots that causes the
soale to collect In n olrole in the same place 7 A,
The reason suggested for the formation of scale
Io particular spots is vory plausible,

(6) J. 8. E. says: Wetried preserving eggs
by coating them with paraflin,but the warm paraf-
fin was chilled the Instant i( touched the egg, and
it secms lmposgsible to apply it. How can it be
done? A. Send us n copy of the directions that
you mnde use of,

(7) J. N. P, sayn: On a three etory house
was suspended o geaffold, the welght of which was
not over 150 1bs,; the rigglog of the seaffold was
made of 3 Inch rods, and obalns, the links of
which were alzo made from 3 rods. An accident
oconrred when there were two men on the scaf-
fold, weighing probably 150 Ibs, cach. The scaffold
wis one of a puir which were swung together,
with a bridge between., At the time of the accl-
dent one man was near one end of the bridge, and
the other about the middle of the bridge, which
was about 12 or 16 feet long. All at once, without
uny warning, one of the rods pulled in two, and
the scafold fel); the strain was from end to end
(tensile) ; the end of the broken rod showed no
fracture, and it was not splintered, but bad more
of the appeamnce of coarse cast {ron; the crystals
were very distinet. The (ron was bought for the
best Swedish wrought iron. 1. Do you think the
rods were overloaded 7 The rigging has been in
use about four years, and has been used in sl
kinds of weather. A. From your account, we in-
fer that theaccldent was caused by a defect in the
fron. 2. What do you think would be a safe load
for a scaffold fitted with such rods? The total
weight of the bridge was not over 751bs.  A.Bach
rod, if made of good material, should be capable
of sustaining with safoty about 1,000 Ibs.

(8) C. D. aske: Please give the formula for
produciog the white finish upon thermometor and
barometer tubes, A, The white enamel some-
times seen is made by fusing together hard flint
glass and white arsenic, in the proportion of 10
parts of the former to 1 part of the latter. In
some onses, caleined bone or Ivory s used in place
of the arsenic. The proportions In this cnse are
the same as in the former,

(9) T. D. H.aska: How can | make a good
barometer? A. Obtain a good strong glass tube,
nbout 34 Inches long and haviog as smooth and
even o boro as possible.  Closo ono end by means
of a spiclt lnmp and blowpipe, or Bunsen burner,
and 011 the tube with pure elean dry mecoury, be-
fng careful to exclude all bubbles of air. Then
place your finger over the opon ond of the tube
and onrefully fovert it Into a smull vessel, partinl-
Iy flled with meroury.  Heo onreful not to remove
your fioger until the end of the tube which it
covers 18 sufely below the surfaee of the mercury
{n the resorvoir. When the tube is thus Inverted
tho contents will fall until the hight of the column
is about 3 inches above the level of the mercury
in the lttle reservoirbelow, In the barometer the
mercury pever risos above 31 Incbes, and mroly
falls below 23, Tho soale Is therefore applied only
to that part of tho tube whioh lies botween these
Hmits, This scele may be adjusted properly by
comparison with somo standard Instrument.

(10) M. O, asks: Of what metal shall 1
mako sn inkstand which will not corrode or spoil
thomk? A. You full to state what kind of ink.
Ink varies greatly In composition, Asas geporal
rule, the metals (gold, platinum, ete, excopted)
could not well be employed for this purpose, as in
many cases they would contanimato the Ink, Try
bane, Ivory, hore, or some kitd of oloso grained,
hard wood.

(11) C. W, H, snys: Horewith In & rubber
band which has tho appesrance of having been
wubjeot to hoat sufiolont to destroy is clostiolty,
nnd almostto ehnre it, To 1570, 1 placed this band
nround & bundle of lettors, and put the bundle
nwny. From that time It hus not been disturbed,
I fod this band In (s prosent condition, while the
lottors on the outside of the bundle next to the
band, ns well as all papors Iying next to it, are dis-
colored and have the appeamnon of belng scorchod.

here was nothing else in tho drawer In all that
time, excopt cloan bundies of letters, Can you
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nocount for it? A. The spocimens forwardod
prove to bave undergone oxidation, but it would
be surprising if the results noted could be traced
to this, The degree of heat necessary to have
seorched the paper, as stated, would have eauged
n partinl decomposition of the rubber, leaving It
In n visoous condition, which I8 not the onse,

(12) J. B, nuks: How can I earbonize,de-
onrhbonize, and extraot phosphorus from lron,when
molting it on a small seale 7 A. Fare with a smnll
quantity of cuble niter and ealefum ehloride,

(18) J. 8. B.aske: Can you inform me of
the prooess for a detonating compound composed
of ohlorate of potash and amorphous phosphorus,
and the nnture of the explogive conditions noder
which it explodes, oto.? A, Glue, or gum, orany
similne substance Is Hrst digeolyved In asmall quan=-
tity of water to the consistence of u thin sirup,
with which, having been heated to 122° Fah,, the
phosphorus (amorphous in powder; I8 Incorpora-
tod, by gradunlly ndding 1t and keeplng the mix-
ture atirrod #0 08 to form an emulsion, to which ig
next andded the chlorate of potassa, having been
previously well pulverized. The amount of phos-
phorus ehould be in the proportion of J; or . A
drop of this mixtare, if allowed to dry, detonates
violently on the slightest friction as weoll as by
contaot with flame.

(14) A. B. B.nsks: Howean [ remove groaso
spots from puper? A, Warm the paper and cover
it on both wldes with dry, finely ground pipe elny,
and pluee It under n slight pressure for n fow
hours  Then dust off the clay, and remove the
fine dust that still adheres by menns of a good
plece of Indin rubber,

Cun enrbonie neld gas be collected and liquefied
from tubs of fermenting grain, as in distilleries?
A. Yeo#, but we do not think it would repay you
for your trouble.

(15 H. & W. ask: We wish to dissolve
some bleached shellac, and have tried alcobol,
spirits of turpentine, and potash, but all bave
failed. Can you tell uswhat willdo it? A, If the
substance in question is really shellag, aleohol will
digsolve it rendily. Shellac 18 also soluble In a hot
golution of borax In water.

(16) E. 8. C. saye: I am building a side
wheel bout, 18 feot long and of 5 feet besm. The
engine eylivder {8 3 inches by 6 inches. Please
give proper dimensions for paddle wheels to run
at the rate of 7 miles per hour. How fast should
they revolve ? Is it best to speed back with cog
gear or belt? A. Itis not probable that you can
realize the speed you mention. We would recom-
mend wheels ahout 3 feet in diameter, making 30
to 85 revolutions o minute. You can use friction
genriog to ndvantage.

(17) P. asks: What buoyancy in sea water
will n globe of glnss containing 100 1bs. weight of
atmospheric air bave when immersed toa given
depth? In other words, if a utensil containing 100
Ibs. of air Is submerged In water, bow much
welght will it carry or bold up without sinking?
How many cuble inches of space contains 100 Ihe.
of air? What is the weight of air by the gallon?
A. You do not send sufficient data ; but we will
give you what you need to work out the example.
The welght of one cubic foot of air, at ordinary
temperature and pressure, is (076391 Tbs.

(18) W. T. A. says: I am using two return
flue bollers 28 feet long and 3 feet 4 inches in di-
ameter, and a new high pressure Corliss engine,
I burn wood and bave plenty of draft. Tho water
I« full of lime, which stops my guges up and pre-
cipitates in large quantities throughout the boll-
ersand engine. If I use aheater, exhausting from
the engine into it and then allowing the steam to
escape at the other end of the heater, would it
purify the water at all, and help me out of my
trouble? A. The use of a good heater would
probably prove of advantage in your case. It
would bo well for you to blow off some of the wa-
ter in tho boller onee or twice a day.

(19 W. B, asks: What sized wheel is
proper for n gide wheel steamboat 80 feel long, of
15 feot beam, and 4 feet deep? Should the whole
houso be perfectly round, or does it want to slant
outatthe bottom? A. Make the wheel ns lnrgo
as convenlent. Tt will answer very well to uso a
round wheel house, leaving some clear spueo be-
low.

(20) W. B.G. says: Iam using several wa-
ter wheels, which T think will be sufelcntly de.
gsoribed by calling thom center vent turbioe
wheels. If | goar them »o that, to do the same
work as now, they would have to make more rev-
olutions, do 1 thereby increase thelr power? |
also use more water. In other words, does tho
amount of water vented bear any relation to the
speed of the wheel,and can a small wheel be muado
to do tho duty of a lnrger one by simply Increasing
its speed relative to the work to be done? A.Gen-
erally, any purticular wheel hos a certain velocity
ut which it gives thegreatest efficiency.

(21) C.J. H asks: How can I insulate copper
wite for an irduotion coll? A, Cover the wire
with sllk. The longer the wire, the greater the
shook, One thousand feet will give ngood shock.

(22) N, B. A nsks: Please giveme a recl
for an (nk which, aithough it Is of u reddish color
whon flest applied o the paper, in o fow moments
turos inok or purplish Blsek, 1 think it s called
chromium ink. A, Dissolve § oz solld extraot of
logwood fn 8 gallons hot wiutor; to this add A os,
blohromnte of potassas, nlso digsolved (o a Htte hot
wator, Thoe Ink, when oool, s rendy for use,

(28) F.O, ankn: 1, With what can 1 fasten
lenthor to wood ¥ The cement must not bo solu-
ble. A, Molt together equal parts of piteh and
gutta peroba.  Apply hot, 2. Will Xid leather sub-
merged in kerosene be destroyed? A, We think
not. 5. Wil felt withstand the aoton of kerosene?

A, 1t will,
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A8 (24) J. A. C. aska: Dosa the olectric current
~ used ip sending & messago to Bucope or elsewhoero
~ roturn AgMi0 to the instrumoent from which it
‘emannted, elther by a wire or by the ground? 1If
tho wire 18 dispensed with, does the current return
by way of the carth la a divect line, and, having
“an sfinity for the place from which it came, pass
by all other attractions (n |ts passago to that? A.
Too carrent does not roturn through the carth,
but is nbsorbed by it at each ond, thus causing a
movement in the wire the same ns If tho ends
wore Jolned. It was formerly supposed that tho
current returned through the wire, but this has
beon proved to be Incorrect,

(25) M. M. M. asks: By what mothod and
undor what conditions can the powor of a perma-
nont steol magner be kept oxuotly the same for
any length of time? A, Tho most offective way
18 to place a bar of lron noross tho poles.

(20) W, M. J. asks: 1. Would good varnish
or paralin make a good lnsulator for wire intend-
od to bo used (n the helices of n rolay ? A, Silk

or gotton would bo better. 2. In what way does

insulation net upon the condition of a wagoet
Other than to separate one wire from another in
thoooils? A Insulation of the wires is only in-
teaded to soparate them, and prevent any conduc-
tion betwoeen the layers,

(27) E C.G. says: 1. I am about to make
aa electro-motor. What metal must [ use on
which to wiad the magoetic cols? A, Iron. 2,
Whar kind and size of wire must I use ¥ A. No. 14
copper wire.

{28) N. W. L. says: You state that grease
or palat applied to the cells of a telegraph battery
will prevent creeping. Having been annoyed by
the creeplog of our battery, aod acting on the
hint, we applied butter to It, that being the ouly
weonse at hand at the time.  Sloce the application
the battery does not oreep, but the current is a
great doal weaker. [s the buttor the cause? A.
No. Probably the battery noods fresh water.

(20) W. L. asks: 1. What bright large star
1% in the northeast, not vory high,nt about 6 P.M. ?
A. It is Capella, the priovipal star In the constella-
tion duriga. 2. What bright bluish star Is high
overbead to the westward 7 A, It is Vega, but
more frequently called Lyrea, Itis the principal
starin the Harp. 3. What large star is near Orion
on the westside ? A, Itis Aldobaran, the lnrgest
star in the constellation Taurus,

(30) W. P. H. says: 1. [ havein my p
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(36) R, J. F. asks: In it possible to improve
an objeot glass of a telescope by change of fgure,
if the fringes nround objects are equally colored
with green and purple? Would the thiokuess of
the glasses mako much difforence? A, Tolescopes
are usually mado of a double convex crown and a
conoave lint, In small objectives, of loss than 4
Inohes diametor, tho it is usually double con-
cave, nod ln laege glassos, cononyvo-convex, Tho
followlng curyes for u 64 Inch objective, of 8 foet
foous, noswor vory well: Outalde curve of crown
50 [nohes rndius, contaot curves 204 inchos, and
the buok convex sido of tlint 140 Inchos, This
comblnation forms an nchromatio lons, whioh will
Kot vid of your trouble.

7)) R, M. nska: How must the lenses be
sot, and of what sizo nnd focus must thoy be for
the home-mnde microscope, recontly doseribed by
you? 1 want it to magnify from 1,000 to 1,600
times. A, Thoe longes must be set as desoribod (n
tho artlole, The foeal length of tho objeetive
should bo ubout 3 of un inch, and of the feld
lens of the eyoplece 13§ inchos, and the oye lons i
inch. Thoo, by lengthening or shorteniong the
body, a power of 1000 or 1,500 may be obtalned.,

(38)J. B, says: I am building a machine
showiog the earth turniog on its axis at an inclin-
ation of 24, the moon revolviog around the
varth, and all around the sun. Is there such an
apparatus in existence? A. There are very per-
feot lnstruments for showing the movements of
tho solar systom. Thoy are called planotaria. 2.
Would it be best to make it vertical or horizontal ?
A. For the sake of convenience thoy are mado
vortical. They cannot be made correct, but only
approximately so. 3. Do the planots return to the
same places (o a year? Wil thoy be seen next
yearin the same place on the same day at the
same time? A, The planots never return to the
same place on the same day of the year.

(89) W, H, D. L. says: If milk is not prop-
orly cooled, or is confined in a tight can bofore the
animal hoat has passed off, It 5000 becomes talnt-
ed. Would bacteria or somo similar orgunisms be
present insuchn onse? A, Yes. 2. What must bo
the magnifying power of a microscope to reveal
such organisms? A. A power of 200 diamators
shows the anlmaloule in stagnant water; and no
doubt it would be all you would require, A less
power, ovon, might unswer your purpose.

(40) 8. D. T.—Yon could not see anything
in o mirror attached to a kite, becausge of the con-

sion two glass disks 2 loches 1o diamoter, made by
Chance & Co., of Birmingham, Eogland. One
oconsists of hard crown glass and one of dense
tilat, With these [ wish to 1ake 8 plano-convex
achromutic objective: what should be the radil of
curvature for the surfuces of the disks In order to
have a focus of 10 inebes? A, If the flint s of
medium density, the curves of the crown may bo
§+4 inohes radius. The fint glass should be double
concave, one side to fit the crown, the other side
of 25 Inohes radius, If tho tiot is very dense, the
ouryves moay beof 35 inches radius for each side of
the crown, and 28 (nohes for the long side of the
fiint. 2 What would be the negative and positive
foul of the disks? A. The focus of the crown will
be the radius, that of the fint >4 (ts radius

i31) C. M. B. says: I haveasoapstone grid-
dle which, by accident, was thoroughly greased.
How can [ extract the grease? A.Wash {t carefully
with hot potash lye, and rinse with clean cold wa-
wer until all trace of the alkali has been removed.

(32) R, F. 8. asks:1. Whatare the diameter,
focus,and shape (plano convex or double convex)
of the eye lens fora good microscope,and is it noh-
romatic? A.The lonses of the eyeplece of a micro-
soope are both plano-convex. made of single
pioces of glass. The Oeld lens Is usually larger
nod of longer focus than the eye lens. 2. What is
the diameter, focus, and shape of the field lens,
and is it achromatic, and what is the proper dis-
tanoe botween tho eye lens and fleldlens? A. For
medlum powers, the fleld lens may be of 2 inches
focus and the eye lens of 1 inch focus, set 134 inch-
o apart, with the convex sides toward the object.
As tapy correct each other, the combination is
achromado, 3. What Is the proper shape of an
aohromatic objective, plano-convoex or double con-
vox? A. The bestobjectives for high powers are
made of theoe sepamte looses, esch lens of two
Kinds of glass. The best form for a single leas of
ono plece of ginss is a double convex, whoso mdil
arc as one tosix.

‘33 L J. asks: How shall [ clean the leases
of optical instruments? A, Hreathe on the giuss,
awod wipe with chamois skin or the nap side of cot~
ton Gaonel. Paper of any kind would be very
1kaly 1o scratoh the glass.  This also answors A,
F. 0,

(34) H. S.asks: What Is the muguifying
powur ol the home-mane wompound microscope,
dokoribed In your lsue of Octobor 3, 15767 A.
If the tube or body of the home-made compound
mioroscope be 12 inohies In longth, the mounifylog
powor would be about 100 dinmeters. The same
eyeplece, with ao objective of 3¢ ineh fovus,would
give w power of about 200 dlumeters; then by
loagthening the body, the power may bo easily In-
wroased to 30 or more. A common and conveni-
ont wiy of determining the power of u mioros-
cope Ix to foous an objeot of known size, and place
o rule on the stage outalde, then look with one oy
b the object {n the mioroscopo nnd with the other
Wb tho rule. It will ronoily beseen how lurge the
objuot 10 bo on the rule, nod (his glves the

"
approximate mugnifylng powoer

stant mov t of the mirror and the highly
mugnified condition of the light coming from the
mirror to the observer.

(41) E. R, asks: Does any one manafac-
wure onst steel that oan be temperod? A, All cast
stoel can be tempored,

(42) T. G. asks: It is asserted that water,
in running out of u basin through a hole In the
bottom, takes a rotary motion, and, when unmo-
lestod, the ciroular motion is always one way,
namely, the samo ns the hands of a wateh lald on
its baok. Isthis true? A. We think not,

(43) F. R. B. asks: Can I arrange a small
cowpound microscope s0 as to throw an enlarged
image on & screen, as & stercopticon does? A,
You cannot do it, on account of the high magni-
fying power, small field, and want of suflicient il
lumination.

(44) C. T. P.says: Please inform me which
is the proper way to run a belt, with the grmin or
the tosh side next to the pulley. A. The gruin
slde.

(45) W. H. P. says: I am running a 50
horse power tubular boller, but have not got draft
enough at Uwes. The main flue is of (ron, 2 feot
in dlameter, and passes up through the roof of the
building about 4 feet, and then on & level 17 foet)
to the chumnoy. Will a jet of steam help the
draft? If s0, how large should it e, and where
should it enter the flue? A. A jet of st in the
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tos are Included In the constants of the given
formul, that is to say, what wodulus of steepgth,
oto,  A.The constants are thase for teuslie
strongth, It is assumed In the wrticlo that the
ultimate strength s ux follows: Cast (ron, 20,000
Ibs. per sunre inch,  Wrought fron, 44,000 I1s. per
square ook, Stoel, 80,000 1bs, por squire ineh,

(50) A, J. M. enya: | have an electromagnet
of Linoh fron, 1 foot long, having 100 fest of No,
1 copper wire on It, What amount of horse
power will I require to make anolectro-magnetic
muchine to causo that magnet to Hfe 100 1be.? A,
An clghth of a horse power would be ample.

(51) 8. W_says: Balt of steel I8 the sl mar.
tis of the old chiemists. It is common copperas, or
greon vitrlol, or sulphate of (ron,

MINERALS, K10, ~Specimens have been re
celved from the following correspondents,ane
examined, with the results stated :

A.G.8.-It gists of y with iron,
wluming, and sllex.—J. M.~It Is made of burnt
sugar sod chicory.—~W. A, W.—~The paper was
covered mostly with a pigment havicyg clay snd
lime for ita busls, and no polsonous matters were
detected In the small scrap forwarded.—O. P.—It
Is bituminous shale rock.~J. E. IL—Itis sulphuret
of fron.—W. L. W.—It is lron pyrites, and is worth
working If the quantity Is very large and the cost
of micing small.—C. P, C.—It I8 carbonate of mag-
pesia.—J. M. R—Itis yellow bydmted sesquioxide
of iron on mica schist.—E. 8, B.—1t Is galens, with
A trace of silver—A. M. C—It Is gold.—H. J. R —
If the specimen reforred to was Incloged in a box
(unlabeled) marked “Fine Steel Cutlery,” it is
iron pyrites.—C. F. H.—No, 1 ls pyrites (no gold
detected), No.2 isan Inferlor knohn. Use Dana’s
“ Mineralogy."—J. F. F.—Thoy are fragments of
quartz und amethyst, with magnetic iron sand.—
P.J. M.—We were unable to detect any foreign
substance with the golatin,—~W, D. C.—It is cule-
spar and hornblende.~A. J. H.—Both are oxide of
fron,—J. H. P.—Nos. 1 and 2 are quartz rock with
small scalesof mica. No. 3 18 bituminous siate.—
E. P, McL.—No. 1 I8 fron filings. No. 2 is red
Jusper.

A. C. B.aska: Can yougive me a recipe for
removing black smoke marks off o brick wall?
We donot want to paint the wall.—W. A. K. asks:
Can any ono inform me of o good way of heating
street railwny onrs.

On page No. 3% of this paper will be found an
adyertisement of a pew recipe book, just pub-
lished, which will bo found a useful compamon for
reference by overy oune.

COMMUNICATIONS RECEIVED.

The Editor of the SCIENTIFIC AMERICAN nce
knowledges, with much pleasure, the receipt of
origingl papers und contributions upon the follow-
Ing subjoots :

On a New Mothod of Ventilation. By L.B.G.

On Ipstinet. By C. 7,

On the Formation of Planets. By H. L.

Oo Bankers' Safes By 8. M. L.,

Onthe Wagner Free Institute. By W. H.W.
and R. G.

On Explosive Olls. By J.R. C,

On Spectral Lines and Atomic Weights. By Al
H. McK.

Also Inquiries and answers from the following :
A K~ R T~1LB 0-8 W.—N.F.F-R M-
J.G~D. A .G, ~G.N.T.—-F.G.8.—J.D.H.

HINTS TO CORRESPONDENTS.

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

Enquiries relating to patents, or to the patenta-
bility of inventions, assignments, ete., will not be

iron flue will help your dmft without damaging
the chimney. The size of your Jet must be detor-
mined by experimoent.

(46) T. W.C. says: I have & boat, 50 feot
long by I8 feet beoam by 334 teot dopth, What
should be the dimensions of engine, Loller, and
feep pump respoctively 7 Sho is to have u stern
wheel, and her engine is to work at high prossure.
A. You might use two engines, with cylindors 7 by
12 Inches, and a vertical boller 5 feot In dlameter
and 8 feot high, Feed pump should be 234 lnch
in diameter and of 12 inches stroke.

(47) J. M. says: Pleaso give us the best
composition of bruss to be polisbed, so as to give
{t the noarest resomblance of gold, A. Mix 10
parts copper and 1 part tin, Add 21bs spelter o

published here.  All such questions, when initiais
only are giveo, are thrown into the waste basket,
as it would fill half of our paper to priat them all;
but we generally take ploasure in answering brietly
by muil, {f the writor's nddress Is given.

Huundreds of inquiries anslogous to the followiog
aro sent : 4 Who makes rubber tires for traction
engines? Who sells machines for bending cold
fron barsY  Who sclls carrier pigeons? Who
mukes scrow-cutting dies, made to thoe Whitworth
thrend? Whoso s the bost engine governor ™
Allsuch personal (nguiries are printed.as will be ob-
served. In the columy of “ Business and Personal.™
which is spocially set apart for that purpose, sub-
Jeot to the charge mentioned at the head of that
column, Almost any desired information can io
this way be expeditioualy obtaloed.

ovory 100 1bs, of the brass.

(48) 8, M, €. says: Bloxam's “ Chomistry *
p. 208, Philadelphia edition, says: In the reduction
of iron oro, n lnrge slzed blast furnaoe consumes
dally 50 tuns of ore, 30 tunsof coal, 6 tuns of Hme-
stone, and 100 tuos of alr.  Is ot the amount of
wlr oxaggenmted T The working of a blast furnace
{s tomiliar to me; and gonsidering the slzo of the
plowers snd number of strokos por minute, 1 oune
notconcolve of this amwount of alr passing through
the twoors (0 the tme given, A, Tho statemont
18 corroot, It falls under, rathor than over, the
truth,

(M B. 11 mayw: In regard to your artiole
on " FintBurfaces ' (Dotober 24, IN8) T would Hike
1o ik how tho constants used o the forwu-
fw wro obtained?  You say the fuotor of sfoty
used s 8, but that gooms to me to be lndefinlte

INDEX OF INVENTIONS

YOu WHIOM

Lottors Patent of the United States were
Grantod 1 the Week Hodiog

November 16, 1874

AND EACH BEARING THAT DATE,
{"Those marked (r) are relssiod patenis, |

Addressing maetdnes, B, ok, 170,008, 190,000

Altum, photograph, T ARRonY, oo 1006

Attl-lnerustation compound, i, Welss YA

Apple altger, 1, O Rieharde, o0 . ymint
L« 1000

Lamp axtinguisher, W
Lantern, B, NOUIOE,  cooooc cnnninnss
Lattern and dinner kKettle, W. W, Price..
Latch, gate, J. Vatterietn, ..o
Lathe and bolt saw, . A, Kimball,,
Latiing machine, C. B Trimble

Letter box, D, J. Wilcoxson, ......
Lovel, plamb, 1L 8. Tarr... ..
Look HL, G, B PeReocK, e viaeins ane
Looking devico, drwer, J. 11 Willlsma.
Loot 10t-01f wochaubam, J, B, Moore......
Loom shuttle eheck and bindeor, 5, T, Turd

Bed bottom, spring, A, Youngs..
Bedstead, Invalid, W, J, Kerr.

Bedatoad, sofa, J, . M, Fiteld,,
Bedatead, sofa, ¥, Plachbeck. ...,
Bedatead, sofa,J, I Gould, Jr....
Beer, eto., preserving, L. Wienmse
Beit, chaing 1L, Bushinell.... ........
Billinrd tablo, I, W, Collender.,.........
Riood, offal, oto,, treating, T, Webber. .
Blotter and papor welghit, W, H. Babeock.
Boller covering, I L, Merrell . .........

Baller, raversiblo steam, 8. 8, Vall. ..
Boller, rotary steam, C, W. Plerce (r)..

6,750
Boller, sectional, ¥ innenich and Striker 10,73
Boller tube, 8, W, Martin. .. < 1o,
Boller, wash, C, W, Gusnther, . 10 e
Bolt, shutter, J, Mitehell.......... ... o 150,008
Bolis, headlug, Hull and Thomas (r). s
Book caver protector, G, W, Holden. 109,98
Boot and shoo, W, I8, 1€ ....oovnnnans 190,010
Hout stiffeners, cutting, J. M, Watson. . < 150008
Hoot and shoe tip, Straw and Sparrow., 130,
Boot erlmper, W, Il Rddy............... 1090
Botte, J, Brost...ooiiiis vanee 190,003
Box trimming machive, C. Bopp. 10,04
Bracelet, J. N, Thomson, . 19,
Broom, It 1. Esstharn, e X )
Brush, paint, G, V. Hant.. 19 s
Buekle, 8. Porter,, 19,10
Buekie. P. Whiteey,.....oonuvnnnn uus o, om
Buckle, reversible Jock, L. Lewine........ lﬂ..bl
Buttons, ete,, fastening for, Willlame of 19,04
Can,milk, J. 0. Lester.... cocuuue....nnn.. 150,004
Cane, W. I, rwrk........ 160,00
Caraxiebox, L. R, Faught.....oveenann.... (LX)
Car sxle box packing riog, T. C. Hargrave.. - m:m
Car coupling, Carson and Whiting. ..., . 109,91
Car coupling, O, E, Ford......... 108,91
Car coupling, G, E, Lacy.... 10,0m
Car coupling, J, Singer (r). 6
Carcoupling, T. A. Watson................ 170,008
Car coupling and brake, F. M. Campbell.. 100,967

Cars, transferring goods to and from. W. Elliot. 169, =%
Carbureter, 5. McKIss0ek  ..ocovn vevnnns ool

Card for wrapping thread. H. Satro (r) ..
Curriage, child's, M, Medart................
Carriage wheels, dust guard for, M. C.
Chalr, dentist's, J. 5. Newbrough...
Chalr, folding, I, N. Daun............
Chalr for schoolhouses, et:., P. Mihan,
Chalr seat, L. Atwood,
Churn dasher, E, Stead vine
Clgar machine, G, Talbotclarke,
Closp, Frost and Phelps.,......
Clothes dryer, W, Adams, ..
Clothes pounder, B, Crowell.........covcvviinnnss
Cock, compression and swing, W. L. Brownell,, 160,52
Cofin handle, T, C. Richards........... coovvnsin, 109,22
CoMn screw, F. W, Cabot.....
Cog wheel, O E, Brooks, ... .cc... .....
Confectionery, casting, §, F. Whitman,.
Cooler, milk, C. A. Douglas (r)
Copy holder, L, Conant,...
Cord binder, W. B, Snyder ...
Corn cutrer, P, Mol, McLeod...

« 000

Coupling, G, W, BOWOIl..uureenee eaernrivrnees 130,09
Cow tall holder, G. Stlckney.. e AN
Crank stop, W. 11, Pulllips.... e 190,018
Curtaln fixtare, W, . Maloe......... o 190,008
Curtaln roller, Fisher aud Lichtenber, .. 18899

Curtaln roller and bracket, O, Ellaworth. ........ 170,073
Dental engines, hand plece for, E, T, Searr .. 190,10
Dental engines, tool carrier for, T. Cogawell. ... 170,687
Dental plugger, S, D, Strodml. oo covinvnnnnan.. 190,129
Dental plugger, clectro-magnetic, W. G. Beawlll 19,043
Derricks, operating, A. Jackson

........... . 19,9
Die stocks, threading, A, Saunders.. - 11
Elevator, platform, G.C. Howard. .. oy X o
Expiosive compound, H. J. Detwiller, s 130,086
Yure box, recording, E. H_ Scanell....... - 130000
Fate, rendering antmal, W. E. Andrew (f)........ §,39%
Pount, D. W. O000al....coooiicecacrorne vens 3OO K8
Feed cooker, J. §. Brubaker, ceee 190,000
Feed cutter, 8. A, Wilton....... = e 10907
Feed regulator, Ford & Hicks. .. . oo 160,950
Fence, H. B. Cluxwon........... e 10,088
Fence, tron, D, C. Guttridge. vee 169,959
Fenoe, wire, T, 8, Seadury........ « e
Fire arma, lock for, G, E. Willlams. ... veee YOO 0BS
Fires, extingabhing, J. 8. Cinnelly v O 000
Flutiog tron, M. Newton. ..., cens 10008
Foot rest, F. A, Farnham . e V080
Fork, borse hay, E. Buber.. « 100
Fringe, J. HOner...oooeeennnnnca. . W e

Fruit gatherer, I . Coe.......... . ..... .« 10

Funanel, messuring, B. A. Landoa .. e 190,050
Furaace, are-rossting, W. McCall.. .. veie JT0088
Furnsce, stugelng, B, Kose...... « 10,08

Gas apparatus, J. H. Efchhols o | avead 19,90

Gas retort Ud, H, Collinson .. . 18, 0
Ginan, underiay for printing on, J. vene 10008
Giobe 1or schools, N. N, Brown. ...c.oiivrmnsnise 19,90
Harness, olastie back band for, J. W, Hollls..... IC X1}
Harness rosette, 5. 8. Sargeant. .. ..ooooiiiiiinine 10,
Harvester, J. H. Whitney....... wee 10300
Harvester, corn, Blood & Hager, coenes 109,04
flarvester rake, PP F. Hodges. .. .......covnnvvnnnnn 10,0
Harvester rake, J. B, Whitoey. ... .ccoovee .. 10,904
Harvester, grain wheel arm, C. H Salsman...... wa
Harvester, sliding mke. Browa & Hoover... ... 01
fleci burnishilog mackine, C. J. Addy. . o MR
Hides, coloriag, Merrill & Holtt. ... 1N e
Hinge, L. I, ROREIR, .. covviviie vanerinnrssvrnssnnns LN
Horse coular, Van Wagenen & Goble, ..., wen M N3
Horso-bitohing device, J. Schoonmakes. ... .. ... LR )
Horses, cheeking, J. Kulght. ... ..., enssnss 10,000
Hose nomale, U, 8, Westhand. ... ooinviiiin voninns 10,188
Indicator, navigsior's bearing, J. D, Leaoh....... X0 U
Jowelry, bralded, W, W, AMen, oo « 1,90
Kaleldoseupe, J. F. Adaws. ... - PO [ N
Kitehon shelf, A. A, Carter,.., PR R
Koltttng machine needle, C. J. Appl o 1M

Q. Cral;.cverrvavens

(55) H. M., ways: I am gotting up s small f unless wo kuow whint modulus of strongth Ix used, | Dale band tightening deylee, C. 1, ¢

Lok, B 1 Springsteon. .. .. 10,0 | Loom stop motlon fork, J. MeCaffeay, Jr..
wiging and botler Lo drive & yaobt. 1f my boller | und how It comod In. [ you could idlyo tho form- g e g 10,0 | Lumber dryer, M. Hartiac. . ... :

will furish stewm Lo 0il & 8x3 oylinder, and I put | ula in such & wiy as to it i the ultlmate ter - 30y e bianke, o Sandags oo 110,000 | Malt, witrring, A Voa Sehlemmer,

n 6 oylindors cach ixf, cut off wach at § stroke, | ncity or some othoe modulus cuslly dutarmined for [ o friction, Lathesp and Weber ()., €748 | Matclies, ete,, autowa.an box tor, 1. 160,908
and uso thestoam expansively the rest of the way, | diferent qualition of wotal, you would, It secths | | o piags, itntug machine, Lathrop an ) Weber... 190,00 | Matching maching, u.J‘r..nudl-............ ::p-c
could you eeoommend sich s course? A, Wo cun- | to mo, miko thom much more userul to eogineers. | 1 od hottom, €. W. snd 5. Pureall .. ..o - IO | Meat eutter, G, L, & J. B, Chadbora,, &
m‘::-uﬂ (e plan, Porbups you will inform us what diforent quanti- | yed bottom, spriog, W. Gororth, . oo V9,077 T MILK, preserying, 30 Lestere iiecniiniinnnenes 10,00




MLl bure forrow gage, Wilhelm & Leyde. ... IW18

a. 7. B, eanieiieennie

R L l.lﬂ

wr. W, Doberty ... .10
nu-om-m.... ssseitve WD
"lﬂm'. Mitlor......... . 1,10
Nall piate fandor, M, Leach .. . 10,00
cerasnars TTLIIN

wees 10D

. 10.m

Wat lock, Keatlog & Rristor, 19,908
Nut lock, C. B, Rager.. 10008
Omtment, J, I, &8, W, lnn. 109,908
Organ, roed, G, Matehfond, W, N8
Organ, read, 11, N, Goodman 17,
Palpt composttion, O, Bemls o 8
Paper box, J, P, Bockingham, 168,55
Paper box, D, L, Hawkink. .. .oocvanin coe m._n:
Paper box machive, Heyl et al. (n.. A R %)
Paper box machine, J. B, WITIRmE. o 10,0,
Paper boxes, making, J. B, Jeflrey. ... l.\\ 00
Paper tastoner, endloss, J. W. McGill .0
Penell sharponer and eruser, J. S, Hale.... . T
Planoforte agraffe, E. Gabler. . —— X _
Planoforte pedal, W_F, lx-un ............. . 100
Planotorte stringing device, W. F. U mun 110
Piano, upright, K. Gabler v.odhg ::‘:::
Pipe coupling, J. A, Cole. . .ooooanen oy

Plicher, relf-clostng, MeGrew & u-rk
Planter, chock row, G, C, Flags .
Pate rack, W, R P, Crom....
Mow, doudle, 8. D, Willlams,
Press, cotton, W, 8, Frost
Press power, A. . Merriman .
Printing press, sheet delivery, C. B. Cottrell

. 10,081
. 100,99

Pamp, W, 8, LABES . ., oooiviianensnnsnasnanes
Pump for driven wells, P. A. Spleer.. WX 1N
Pump pleager, J. 8. Baghe. ...coovceiiiiians , 1
Pamp, steam, McCormack & KOlY..ccoonssnsstone 170,008
Pumps, attaching handles to, O. E. Furber. 199,00

(R

Punch, registeriog tieket, A, D, Hoffman (f).....
. 1o um

Raliroad mll, roll forends of , H, ('hl-bnlm (r..

Purifier, middlings, J. W, Metz........

Rallroad sigoal, detonsting, H, J. Detwiller..
Rake, horse, J, BadRer.....ooiiiviaraninminiriiins
Rake. horse, J. H. Thomas, ...
Rake, horse bay, L. A, Taylor.,
Registering gate, J. T, AMriek .....
Rivets, making, B. €
Sack holder, sdjustable, H. W, Clark. ........
Salt spparatus, &, ltIl-... cosmenves
Sand sadgravel dryer, 8 8, llnl- -

Saak fastener, B, K. Brockenridge

Saad hoMer, Torrey & Lyman........ eTses
Baw-fling machine, ¥. W, Lutts
Saw, scroll, W, H. Briggs.... o
Scaftold, adjustable, H. Hilllker
Scaftold, window, G. Roberta....
Screw fastening, J. 0. Ahlstrom
Separator,coal and ore, J. B, Wilford. ...........
fewing mackine, C, 8. Cushman.......

QulmbY, . ooeetiiiiiainnanine
. 109,95

|7\|‘|I.,
170,00
10,10

« 1.5

190,041
1.

130,000
169, .90
190,060

. 190,14

. 1.2

1590, 048

108,904

1.

1.0

. 190, |u
L)

Sewing machine bralder, V. Lapham.......cocovn
Sewing machine wheel Journal, D, Snitjer, ....... l.n 12
$heet metal bonda, ote,, making, W. A. Butler., 170,001
Shingle packer, B, B, TAyIOr (). cocunecscrniinans A A
Shingle packers, clamp for, B, B, Taylor (r)..... . 650
Bhirts, §, Gutmann oo 170,088, 170,082

Shirt,J. H. Myers (1),...
fhoe, nall driving machine,

6,749

. 150,088

Shoe sole fastening, H. S, Cushman... .o 169,594
Shoe tips, making, J. A, Stockwell............... 170,128
IRV A ROOK s e s psstestssivnsronasnassanchunsosers 170,113
Signal, electric, Edlson & Batchelor, .. 109,972
Skid, portable, G, E. Harrington.........cocvuivee 169,920
Slocer,apple, 1. C, Richards. .. cooovviiiiiincsrannns 10,017
Soap, componition for, W. F. Darnoby . 169,967

Spark couveyer, C, K. Cullers

.« 169,964

Stencil plate, J. L. & H, L, ‘l‘urhox (X)ieecsenses . 6,388

St Deyman & Melohers, ......coeunies 169,900
Stone, artificial, J. C, Tucker . 150,
Stump extractor, W. ¥, Kengle . 100,90
Buspendor, W, Stokes ¢ A0,
Table,extension, A. D, & 8, L. Joues . 160,097

Table, ironlng, A, H, Swaln,,
Table wark, J. Cannon
Telegraph, ete,, pressure. C, E. Buell
Telescopes, eye ploce for, J. W. Noatrom........
Tafll coupling, W, L. Rayment =
Thread, cacd for wrapping, H. Sutro (ri.....e.ie

v 160,906
. 109,08

169,91
100,917

« 150,118

LA |
Ticket case, VIne & Shuler ....covvveeniasian & AW,
Time check, watchman's, L, Aldridge....... . 109,942
Tombstones, floral ornament for, A, French, ..., 160,804
Trace coupling, H. G, Drown...... esrnnnae eee 100 888
Trap.animal, T, Belknap,. . 100, 8%

Trap, moth, B, F. Danlel.....
Trellls, rape vine, T. 8. Seabury..
Truck, hand, N, Adams.........

< 100,900
. 130,m5
. 109,858

Truss, ¥. G. Otto, ... . 170,10
Tweers, F. Bolender............ 10,9
Underwalst, Frost and Phelps ........ 169,59
Valveaad overflow, waste, J. Foley (r)... o 6T
Valve, steam and cut off, A. J. L. Loretz,........ 109,911
Vault, burglar-proof, C. O, Yale.........cooien oos 109,908
Vegetable cutter, 8, Hauck, Jr.......co.oviiiiiiss 169,901
Veblilcle seat, J, Bond......... vene e 100,903
Vermin, destroying, J, G. Stee aueaves 100,005

Vessels, caulking, J, T, White,,
Wagon axle skein, Fotta & Tuttle
Wagon brake, H. Decker, ......
Wagon brake, Gourley & Lovelace
Wagon, dumping, W. H. Cooksey.
Wagon end gate, J. P, Outeon...
Wagon Jack, J, U, Crawford.....
Wagon, side bar, J, F. Barngcott,
Waskilng machine elsmp, Camp & Osterhout
Wateh casn senters, dle for J. Geldreleh. .,
Watch, stem winding, C. D, P, Gibson
Watchman's mo ohock, L. Aldridgoe.............
Water ralalog, electriosl, . Ponvert, Jr.
Wate, whuel, G, i, Darliog.........
Water wheal, W, €, Girovos,.
Weather strip, W, Sustine, .
Welta, ate. 8. D. Tripp.....
Windmill, J, K, Daboock (r)
Windmili, A. O, Camptel)
Windmiil, M. Carter...,,,
Windmill, M. Crossman rssiases
Window scresn, H. I, W, -lmMn .........
Wire fabric, A, C, Garrett. ...,

Wrench, B.F, Joslyn......
Wringer, J. Swfithi.iiin, ..,

DESIGNS PATENTED.

B8 —Sroves,—J, ). lonnet, Quiney, 111,
BIM . —Brrraxs, ~J, I, Varrell, Boswon, Mass,

190, 180
150,00
o 160,900
« 110,080
100,001
190,107
» 190,0m
109,555
100, w0
. 190,090

« 100,97

N N0
190,01
. 150,008
i U
. 150,000

654

169,550
190,02
170,083
. 10,0

. 160

170,080
190,12

B30 —Exsnoipeny ¥, Crisand, New Haven, Cony.

B0 a0d 8,97, ~Boua WATERArPANATUS. —F
Nerd, Boston, Mass.,
B0 JanrErs, T, ). Stearas, Boston, Mass,

- H. Shep

Scientific Dmerican,

SCHEDULE OF PATENT FEEX.

On sn spplication tocD-!n mu-m.
On spplication for Design (7 years)......
On spplieation for Dealgn (14 yeurs)

CANADIAN PATENTS
LIST OF PATENTS GRANTED IN CANADA,

November 12 to 160, 1875,

—R. C. Nugent #f a.., Dayton, O, U 8. Machine
for turning fanges on boller heads, Nov. 14, 1¥5
580 —A. Payetie, Montreal, F. Q. Axle box. Nav
2, 198,
B8, G, W, Copeland, MaMen, Mams U 8
shoe lasting machine, Nov, 12, 185
555 ~E. 8 Howland, Datavia, 1., V. 8
metallie grinding rings. Nov, 11, 188
5057, —F. N, Duliols, New York eity.
plumbers’ traps, Nov, 12, 1893,
5,58 W, H. Dabbitt, Toronto, Ont
Nov, 13, 1573,
5,850, —J, C, Biyth «f al,, Ottawa, Ont,
12, 1833,
5090, 5081, B, W, Grant, Ypellanti, Mich,, UV, 8, Btep

Poot and

Dress for

Manufacture of

Cooking pot

Milk can, Nov,

Indder. Extension of No, 4005, Nov ¢

5952, —A. M. Brush, Potsdam, N. Y. Organ
stop action. Nov, 15 1895,

5358 —W. A, Johmon « af, Combined milk pan and
water vat, Nov, 15,1875,

3.0M.—A. Batton, East Sagipaw, Mich., U, & Com-

bined tool. Nov. 15,1895,

5,00, ~A. N. Drenoman, Lancaster, Pa,, U, 5. Boot
and shoe holder, Nov, 15, 1573,

5.0, —H, Whiteside, Jr., Montreal, P. Q.
matiress, Nov, 15, 185

5,007 M. Glenn, Stmatford, Ont, Machine for separat.

1ng wheat, seeds, ote. Nov, 15,1835,

5,05 —F, O, Crean o ol., Montreal, P. Q. Propeller

wheel. Nov, 15, 185

3, 9. —E, Longley, Clucinnati, Ohlo, U, S,

machine, Nov, 15, 1¥3

A0, —J, C, Bassott, Oshawa, Ont,
gearing., Nov. 15, 188,

540 . —C. Appleton, Whitechureh, Ont,
Nov. 15, 183, ’

5,002, 5,40, —~W, N, Whiteloy, Springfield, Ohlo, U. 8
Extension No. 3. Mower and reaper. Nov.16, 1555,

Afdvertisements.

Back Puge « « = « = « $1.00 a line.
Insido Page « « « « « « 735 cents & line.
Engravings may head advertisements at the same rale
per line, by measurement, as the letter press, Adver-
tisements must be received at publication office o4
early as Fridaymorning to appear in next \arue,

Soctional

Addresaing
Thrashing machine

Slelgh bhrake,

ANTED-For a Steam Tannery, some devioe

or Inventlon to prevent Sparks from escaping

from the Chimney. Address, with particulars and price,
CYRIL FRANKLYN, Box 202, {allfax, Nova Scotia,

0O ENGINE BUILDERS—-NEW ENGINE.—
One Cylinder Eccentric, Steam Chest,one Bed &c.,
gives same result as two Cy' linders In Locomotive Style—-
no dead centers, Wil send explanstion. showing econ-
omy of construction, simplicity, and desirabllity, Want
responsible bullders to lmroduce the same ; will maxe it
an object. Addresss A, R. . Lincoln, 1ilinols.

Al\' EXCELLENT OPPORTUNITY OFFERED
il

to Eunterprising Men: Private Sale of the Missourl
8 Foundry, Steam and Gas Pipe Works of the Iate
John Kuoferle, situated at the corner of Second St.and
Washington Avenue, {n the City of 5t. Louls, Mo, The
above mentioned well known eatablishment, situated in
the heart of the City, and in complete runnlnkonlrr.
and baving a very extensive and valuable custom, Is now.
by ln\eot the Probate Courtof 8t. Louls County,offered
for sa! Fpo reasonable terms, For particulars, apnly
Lo Jmsl-' 1 DEGENHART and CHAELES SEITZ, Ex-
ecutors, No. 00 N, Second Street, St. Louls, Mo,

/\ VALUABLE ADJUNCT TO CENTENNIAL
{ exhiibitors will be an ELEGANT GLASS SHOW
LAOLET, made from unique and npprorrlnw designs,
These britliant display slgns will attract the eve of thou-
sands of visitors, and thus call thelr special attention to
the goods you exhibit, Also varled effeces on metal, wood,
&0, Pricesand lurormnllun on application,
BLACKMEI & CO,, 9% Court St., Boston, Mass.

\l INTS WANTE lb FOR Pusn‘n ELY NEW \l.‘rl

CLE. An economy in every house. Demand unaf-
fected hr lunr- Send stamp for particulars,

UMB & EAGAN, 17 Court St., Boston, Mass,

'1‘0 MANUFACTURERS OF AGRICULTURAL
and Domeatic Machinery—A House In Holland, do-
10K & good business fu above, will be glad to recelve
1Ppost free) cataloguen, terms, &c., of fmploments ana
housohold srileles,  Heferences given and requireas
Address K. F.,eare of \ij.h and Vao Ditmar, Rotterdam,

'l‘n INVENTORS~Partics haviog any patents
Of 1ght useful Inventions which they wish to have
piaced upon t narket, will do well to address, ul\lm.
Tull deseription of the artiele,
MERIDETI, No. 18 North dra 8t,
St, Louls, \ln

WAL THA \l.
ELGIN

AND
HOWARD
WATOIRS,

Prices roduced
Dfteon to thirty pur
cont. Cataloguo.
giving prices of
one hundred svd
forty-four Amerl
can Watches, mali-
ed freo o any ad
dress hy

411 Droad St pwark, N.

N. 0. WIHITE,

’l‘ ) \lA‘\’l FACTURENRS A\'ll Ill II lll’l(\
The sdvertisor I8 ¢ native of Beazll, and has been
cogagod o mech busiuess (o this country for H[; s, He
18 anout to raturn to bis country, and wighes to Introduoe
A, msolifoerey th 1o requests all parties intorostod
to send him Hiiateated oirooines and prico list

Addross, Innl of A wooke, tol, N, DE \nuu\ll A,
1*. ). No. N, Wilmington, Dol

TO EL¥S 'I‘IUD "L l.I(N. ll \\ ELERSN,
AND WATCHMAKERS
BATTERIES, CHEMICALSN, AN h M \lhl TALS, In
s or sipgle, with Books of hnlvmnml for Niekel,
Gold, and Bliver Platin THOMAS HALL, Manufac
turing Electrician, 16 Bromfeld Street, Boson, Mass

Tustras Calalo vesent free

r-n bo drawn on y means o('udcdnl ( .n—
- onl e, .

Obscura pal
to 7 BLOCILS\ 253 Van llyren Mm M)l!,!\_.ﬂ;:

5 ICROSCOPES.
First olsss Microscopes, magalfying 100 diameters
Price €2 .00, Smaller sipe, with same focal sdjustmont,
1,80, Address F. llll WRLEY, 288 Van Duren Streot,
Brooklyn, New York

THE

Gommercial Agency,

190 & 111 Wowrn Sr,, New YORk,

MenciwANTs contemplating obanges in  thelr
Partnorships, or the formation of New Fruws,
will oblige by communioating the same 1o us, that
thoir names may appeur correctly in the * Com-
MERCIAL AGENCY REGisrns.”

Desiring to have our Hecords as aoourate as pos-
sible, wo will accept the Statements and Refor-
enoces of any Merchant, and give the same the
most thorough seruting,

BANKERS, MunOHANTS and
will oblige by informing us if in any cnse their
knowledge and experience do not harmonize with
our reports. We ask this that we may, by fresh
and thorough investigation, correct orrors, if any
are found to exist,

The “ CoOMMERCIAL AGExCY Rrucisten " will be
ready for delivery shortly after the first of Januo-

MANUFACTURERS

ary next.
MoKinvor & Serague Co,

Stone Channeling

oR

Quarrying Machine,

WARDWELL PATENT,

FOR CUTTING BTONE INTO VARIOUS SIZES
AND DIMENSIONS IN ALL KINDS OF
QUARRIES,

STEAM STONE CUTTER CO,, RUTLAND, VT,
SOLE PROFIUETONS AND MANUFACTURERS,

[DEcEMBER 18,1875,

: —————— e IFE-LIKE PICTU lll’-‘*. soourate as photographs, anm

AND

RECIEFES,

CoxprirLen rrox vie SCIENTIFIC AMERICAN.

An MMustrated HMand-Book of Practtenl
Hints and Suggestions for Moehnnlr-.
Eaglineers, Farmeors, Housckoopers,
and Workmen generally.

The vo.ume comprises 230 pages, Is printed o8 e
paper, with giit edges, and Is of large pocket-book furm
flexible covers, nestly orusmented,

Malled, post pald, on recelpt of 81,50,

I copy Seientifie Amerionn, 1 year, and | copy
Wrinkles nod Reclpos...........oooviivnn o0 si20

H. N. MUNN, Punrtisnen,
P. O, Box 79,
37 Park Row, New York Clty.

$l na day st home, Agents wanted., Outht and
terms free TRUE & CO.. Aungusta, Malne,

Rroﬂ IN GOLD GIVEN AWAY, also % per cont
D) Commission You can make from §i0 (s §20
dafly, FAMILY JOURNAL CO., 22 Brosdway, N, ¥.

WHIPPLE’S
Patent Door Knob.

Awarded a Bronze Mrdsl At the American Institute Falr
for 1554, The Jud; : " We consider this method of
{ulmlnx DOOR -mn * great Improvement aver any
thing yet Invented for the purpose, as It obviates the use
of side screws snd washers, and can ted Lo sult
sny thickness of Doars. " Send for Clreams.
THE PARKER & WHIFFLE COMPARY,
West Meriden, Conn., or ¥7 Chambera St.. N Y,

WIA I‘FRIALS b

Reofing. Root Conting. and Cement. for repairing
Roofs. Paiuts—ali colom, ready mizxed, Root -i-g.
Fire Prool (‘o-(lul. Boiler and Stenm Plr
erings. Steam Packing, Roofing, Sheathing --d
Lining Felts, &c.

All ready for use, :nd caslly applied. Send for Pam-
phiets, Price Lists, &c

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

Patentee and Manufacturer, Established 1858,

THE IMPROVED

NIAGARA STEAM PUMP,

Q!wrl’aorls..am b, N.¥.
]icnri)n 4 Jobn St., New York.

bard & Aller,

SoLE MAXUPACTURERS,
ExcGiNes AND BOILERS,

Pulleys, Shafting and Hangers
a Specialty.
$)ﬂr7 A WEEK to Agents, 0ld & Yoang, Male & Fe-

mlle.lnmclrlocllln‘ Terms & OUTFIT FREE.
Address P. 0. VICKE RY & CO., Augusta, Mo

EAGLE FOOT LATHES,

With Scroll and Ctreular Saw Attach-
meonta, Slide Rest, ‘l‘ooln. &c. ; also small
Engine Lathos, Metal P\nm &c,
Noatest designs, nporlof Low
Prices. Our new Catalogue describes
these and every (ool nmmrr for the Am.

ateur or Artizan, Send f
WM. L. CHASE & CO.,
9 & 97 Liberty St., New ¥ ork,

Planing & Matching,

Moulding, Re-sawing and Tl'l’l(mlnf Maochines, Scrol
Saws and General Wood. Warking Machinery,
JOHN B, SCHENCK'S BONS { Matteawan Y,

Send for Catalogue. 1118 Liberty IR X\ Lelty,

lnd Mumhlna habit abeolutely and
speedily eurvd, Paltless : no publicity.
sl n-m for particulars. Dy, Carl-
ton. I \ uulu;xunn. Chhqgo.lu.

YOUNG AMERICA SCX ()I.l. SAW. send
toJ. M, BEUGLER, M*'t'r, Willlamsport, Fa,

Es A Nevr e Trinl box eely 208
P' L ol W Putoam, S E B'way, XY

’
E. GOULD. Newark, N. J.

All sizes at low prices.

Hammond’s Window Springs.

Bix Samples malled for 50 cents
9 8. HAMMOND, l.l-\\hlmrr).\’ork Co., Pa,

Non-Freezing, Filtering, Automatic

STEAN
TRAP.

Sent C, 0, D, w0
any part of the
L country, und War-
ranted to work por-
or the money refunded, No, U draing 2,000 ft,, [in,
pipo, £0  No. 1, 4000, #£10,  No, 2, 20,000, §50, Inrgest
Size, 9x14x18 in,  Sond for ¢ lrvnlnr

WAL, JENKINS & CO,,
28 0 hnrrh ﬂrm‘t I'hllldvlphll I'l

Successfully
A =t Treated,

Cotrospondence from Ph,;.

WI'I'HFKI!\'. l(l‘(l(‘ & RIC ﬂz\lﬂ)ﬁ()\' Mnn-
ufacturers of Woodworth Plafing, Tonguoing,
and Grooving Machines, Danfel's Planers, Richardson

Patent Tmproved Tenon Mao hines, Mortising, Mould.
Ing, and Re-Baw Machines, and Wood-Working Ma.
chinery genorally, % Sallabury Streor, Woreester, Mass,

(Bhop formerly occupled by R, BALL & Ci).)
L W, WITHXRAY, U, J, KUGG,  w. M. RIOHARDION,

GARDINER'S PATENT

B entring
A%y BORY e e

&N’ ©™ R, E. STATE,
SPRINGFIELD, 0.
SEND FOR CIRQULAR AND PRICE-LIST,

l‘ul( HENT, WITH STEAM POWER-A brick

Iwo story bullding, Soxioo ft,, with Steam Deying
Hovse, and a Complete System of Modern Machinery
for the Manufacture of Floorin Doors, Bash, Niinds,
&0, at Columbms, Ga, For lurﬁmr particulars, apply to

WA, H. MINDY, Cuyanoga Falls, Ohlo

The Caxton Press.

Size 4 x 0 Inside chase.
Self-inking. Price 814, |

T Brst MADE.

Thiz new Prosa s
thoroughly  bullt,
D . impla and stron~

=3 i1t has four scroms

mlnn hack to regulate the im.

,' ,orotsion, Two rollars pase ene
o tiroly over the form twice &2 esch

improssion, “and u revalving ink

ise ln:\_t\- od c"{'ll“.u'

Tho oparation iz ranid, and for printiny Ca-ds, Tams &,

It cm‘:\ol bo oqualled, LARGER .:l’ES €37 and $00.
TYPE and MATERIALS FURNISHED TO ORDEN, »
I P. HUBBARD, Manufeturers' Agenty

Roam S5, 69 Churceh 8t \l‘.\\' 1EAVEN, CONN,

oTIg SAFETY HOISTING .

OTIN, BRO® & O0.,
KO. 348 BROADWAY, NEW YORK.

A MONTH--Agents wanted evorys
whoro,  Business lonorable and frst
class, Partionlars sont free. Addross

JLWORTH & COL SE Lonls Mo

Yolytechnio Chemicnls, Soluble Glass, Hypros

fuorfo & White A 'ld Nickoalplating and Glask Man-

faoty ring Articles, Stew mukor' s Ingredients, Manganess,

Fiug mpar, Fel -p-r. Mlu aral White. Asbestos, Zatire, Ox-
idos Cobalt. Antl Conper, Urmniam, Patey,

L. tb.lftll‘l‘“‘.\\l.hn OO s Falon St ONLUY,

lrgh'l‘\\ OOD s b =AW,

With Boriug Attac ulowr .

It wilt ont, un“. Iironleﬂ .T‘d iy

und .\Mumri the most Delionte

l)g'nlr‘mu make lnluid or Mo.nti
o part l of \ odels or

glachjne, Hactely, ?L' Aol

lu. nnd umlnr- (AL ‘r
ory, &0, Ulmquullu lor IIHI'
wet. Ol.

lu- um Low Cost.
Borl n}: Attachmunt, Quso

Send for pamphiet, ofreular, and it of
Dealgns of Frot Work, TruME BRO'S
\lunulummn. Wilmington, bel,

Illunlrul'd. &alnnlunllh 1

Address J, FLATCHEN & €O !'mu-ﬁm. Fow Yooy
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leAL DRILL CHUCK -~

and durable. Hold
i “la IG m’“‘ne by mail on vwdy:: u:

Bend for new reduced
Ult af LIMI- 2

A F UUSKMAN,
llnru-ml umu

SRR B ERTTNG AND T4 Ves

Sals Daspre of the well Known Iersoven Law's I'.rnv
BHINGLE Ann HEaDivg Sawirn Macmixe
Inrs, nodross THREVOR & CO,,

II [III1%+y WROUGHT |

IRON
BraAmS & GIRDERS

HE UNION TRON MILLS, Pittsbargh, Pa—
The sttention of neers and Architects is called

to onr tmproved Wrought . lron Beams and Glirders (pat-
ented), In which the compound welds betwosn the stem
and Aanges, which have proved so chjectionatile tn the oid
mode of manufacturing are entirely avalded  Woare pre-
pared to furnish all slggs at tarms as favorable sas oan bo
obinined ¢lsawhera or desariptive Hthogmph, sddress
Carnegto Brothers & Co, Unton Cron Mille, Plttaburgh, Ps.

THE

“HARD TIMES” LIST
How 1o Save Money

Yor efren
Lookport, M. Y

A PAPENL AND A MAGAZINE POR LITTLYE MORE
THAN THE PHICE OF ONE,

Untll Jan, 1, 1878, we will send THE TRIDUNE
(WEEKLY 82, SEMI-WEEKLY 83, with either
of the popular Magazines, at the following greatiy
reduced mates—far the cheapest ever offered by

any paper :
With Semi-

RHegular With Weekly Weekiy:

Price, Tribune Tridune.
Harper's Magszine.. & ™ $4 35 &85
Harpor's Weekly.... 40 L) 3%
Hurpor's Bazar. ... .. 400 417 b5
Sornoer's Monthly. 4 00 47 57
Atlantic Monthly.... 40 4% 57
8t. Nicholas.......... 300 400 500
Scientific American. 3 W + 52
Christian Union..... 35 410 510

THE TRIBUNE cannot furnish specimen copies
of theee periodicals,

Address THE TRIBUNE, New-York.

The HOADL
PORTABLE STEAM ENGINE

AUTOMATICAL C Y Nf RECULATOR
Vo

BAUANCED WU

% SIIU MYS (104 FYTHM ILIVLS -

THE BEST »#* MOST ECONOMICAL ENGINE

-.//v.'/ o r//vcz A AH

ENCE REUURB

Forxr 1876.

PE— R

Sorexce ReCORD is
asplendid book of 800
pages, published an-
nually, about the 15th
of January. Illustra-
ted with many engra-
vings. Prico $2.50,

Tuox Volume for 146
will be published about
Jaguary 15th, Its con-
tenta will embrace the
most [nteresting Vacta
and Discoveries In the
varfous Arts and Sel-
ences that have trsns-
pired during the prece-
ding year, exhibiting in
one view the General
Progress of the World

in the following Departments :

CHEMISTRY ASD METALLUBGY,

MECHANICS AND ENGINEERING,

FLECTRICITY, L u.llT HEAT, SOUND,

TECHXOLOGY, THE USEFUL ARTS

BOTANY A\l! Il(ll"‘l(( LTU “h.

AGRICULTL

1 ND uhl SEHOLD ECONOMY,
')‘IA'F;II(IAA MEDICA, THERAPEU Tl(‘h HYGIENE,
NATURAL HISTORY AND ZUOLOGY o8

ME lthulll(l(:\ TERRESTRIAL PHYBICS,

GEOGRAFHY

GROLOGY AND MINERALOGY,

ASTRONOMY,

PLOGRAFHY AND NECROLOGY. 3

Eve on who desires 1o be well Informed concern -
Ing lh?lor'u';;rnu of the Arts and Sclences should 'u\n"‘ a
copy of BorExor Breorp for 1416, It will be a ""I'.l' 1n-
teresting and \"Iu‘ltihl‘ l'uml and should have s place )

f 0 WAhrar

t\ﬁv'r’, g :'::-:“:_A“I:l:n lhn.lm{nrl) Round. Many K nllr-v
fogs. Price §2.%. Sent, post-paid, on recelpt of price

All the preceding volumes of SoreNer Rpcoun
may bo had separatoly at 2.9 eac b, or $10 for the
five volumes, 1572, 1518, IN74, 1815, and 1576,

MUNN & 00O, PUDLISHENRS,
7 Park Row,
Now York elty

mwntxiu 1 American,

397

Can he resdily Nited o Btore Fronts
MIOOF, and sffardin

sthiutters In the world, Are fisted tothe tew Trbuns
Ballding, Lenox Ilhur( Walldiog

Excelsior ! “.‘ P s 11 g b e LR

7

dor awe, Il.lnl inlinitable Frot
Sawing Psiterns

"repared Wood

campiete

board carsor at Eapress oMoe 313
BEMALL STEAM l\l:l‘-ln

4 With copper Boller, to drive 1lght

=
o

Lathes, Boroll Saws, &a, 100 Kerol)

Worx Destgns Froe on receipt of

samp, GREO, PARR, Duflalo, N, ¥
Haw anly, withoat Attachiments, #9 (0

por day st home Bamipios waorth
free. Brixsox & Co l'nl1lAnv1 Malne

'rh. TOLL QATB' rrltt Fiotu cuvvm froe| An

£} » 0 oh O
004! Address with samp, l A“I‘IBDH l?uﬂnl«)"l”

Brainard Mllllng Machines and viges

A new ["nieeraal \nhllu\l..nr-f-yui- Alse Brown'y
Pal SCREW MACHINES, and Lour new Nraln .vl~!b)ll
DAR VISK. 5. M. M. CO,, 131 MUK 5¢., Boston Mass

'TONE SAWING MACHIN

MIRRIMAN'S PATENT, ALSO,HAND AND STEAM
L DERRICKS & TRAVELLERS,
PATENT FRICTION PULLEYS
Friction Cluteh for V-Pulleys.

D, FRISOIE & CO., New Haves, Conn

all siytes

Materials, Survoying Compasses, Transits, Lavels,
Measuros, Fleld Glasses, Spy Glasses, \llrrmrupﬂ,
Telescopes, llummun &¢., &,
JAMES W, QUEEN & Q0.
#234 Uhestnut Street, l'hllnlclphll Pa.
%1 Broadway, New York
Catalogues, Part Ist, MATUENATIOAL ! Part 3, Orrr-
CaL; Part 3, MaGio LANTRess: Part ith, PuiLosorn:
CAL IXSTRUMESTS, each len cents,

MACHINIST'S & AMATEUR TOOLS,
Athes, Polishing Lathes, Centennial Grind Stones,
Taps. Dies, Drills, Automatic Beriog Tool, Fleetwood
Scroll Saws. Send § cents In Stamps for Complete 1llus-
trated Catalogue. JACKSON & TYLER, ln German
\ln-o( Baltimore, Md,

J RAWING I\\TRIMI»\’I‘S»IH(\“I\P

JATENT DOURLE ECCENTRIC CORNICE BRAKE,
Manufactured by THOMAS & ROBINSON, Cinoln-
natl, O, Send for Circulars,

QUACKENBUSH'S AMATEUR
LAT

.

lathe...

tentee & M'f'r
Herktmer, X.Y.
¥~ Send for clircular,

Plances

‘\‘CN!II\\HIITB SURF \('l'. Pl \\uzs ns,
31 Courtiand

an 4 Matchers, §330, TILLS,
stroet, New York,

PATENT
Planing and Matching

and Molding Machines, Gray and Wood's Planers, Self-
olllng Saw Arbors, and other wood. working machinery.
A.WOOD'S MAUH CO., {91 Liberty St
Send for Clirculars, vto, 16i Buabury St

, Boston,

OLD ROLLED
SHAFTING.

The fact that this shafting has 5 per cent greater
strongth, & finer Onish, lnd l- truer 1o gage, than ln'y
other In use.renders it dly the mull oc

Waoare nluu the sole mnnurnrmrcn of the CELEDRATED

Cortans' Par, Courrnixa, and furnish Pulleys, Hapgers,

ote,, of the most lpprowd -l)'lc- mal ed on
appilcation to NES & LAUGHLIN

Try Street, 2nd and 'r\l ‘Avenues, P\mbnnn 'Pa.

120 S. Canal Street, Chicago, 11l

E¥ Stocks ‘of this Shafting in store and for se’e by

¥ LLH " \ J & FITZ, Boston, Mass

FL , 121 Chambers S¢t., N. Y.

CP A “ H\l l\u Milwaukee, Wik,

@ DECATLCOMANIE,
or THA FER PICTURES, with ook of
. £ tull tustroctinme In Ihie

e e
iam Street, Now Yurk,

for 58 i As .
FATTEN A U0, 3
TEW & SECOND HAND WOOD WORKING

Machinery, Floorers, Mlaners and Matehers, Single
and Douable Surfacers, Moulding Machines, Seroll Saws,

Suction and Biast Fans for Shavings, ete,. D, J, LATTI-

MORE, 3ist and Chestout 5t,, Fhiladeiphia, Pa

MARUFACTURER OF FINRST CLASS TAMS,
Pawtucket, K, I,

FINE TOOLS

For Machinists, Jowelers, Engravers. Walchmakers,
Amatours, and others. Also, & Bne assortment of Plle
and steel Wire Supplies, at FRASSE & C0.'5, ) Chat-
b Street. Now York.

Ml’()l(TANT FOR ALL CORPORATIONS AND
MANF'G (OMJ NS, ~Buerk’'s “Ill‘“ nn's
lme Detector, le of socurately controlling the
motion of & -.lrhuun Or patrolman at the differval sta-
tlons of hln teat. Send for clreatar.
J. B, BUERK, I, O, Hox 979, Hoston, Mans,
3 N l Le sttt n:-:ml Imljnrunl(’tx:‘c: ° u'l' ‘lt'l““\"l
oidod 18 m avor une roceedin
;:\‘. 4:;"111 3 omm«nznl Inst Lmbaeuser & Co. for ..ﬁ.
ng. contrary 1o the order o the Court, and especially the
clook with -wrin of springs In the cover, and marked

P ', Porsons using these, or
lﬂ:n‘t'a‘l}:‘ luhul on my l',uunl. be dealt w’?‘ucor
nl o

or halanes welghts, and gannot get out of order. They are han |..,n.
‘hulllln‘
Have been for 7v ars 1n dally use in every principsl city ¢

— —_— — —

RK & COMP ANY'S
PATENT SELF COILIN(} REVOLVING STEEL SHUTTERS|

Hunr Windows ar olher i L t
11!...m||a wotectlon | also \HNH"l H,II.I ;“}“ T 1 A i A S
Htore Froots, Private Touses, Ofloes, and Sohool Partittons

N In various Kinds of wood, seltable for
« TOquire no wachin n'
® (he best and ¢ he
on Canal Bellding, \lvluun
wughout Kwropa,

Clark

od Ha

sl are endorsed by the leading architects of the worid
)\\I) B0, WILKOX, Manager, 115 West Mch 81, Now York
AGENTS WANTED. and at London, Parts, Vienns, Beriin, Melbourne, &5 &

Amatenr Workers in

PAN OY WOOoDSs

lr.hl\‘l!- ll\

y, Waloul
1.4\\1 Dird*sceye Maple, &¢

Geo. W, Read & Co.,
1IN0 10 200 Lewia 8¢, foot of Jth & Gth Ses, K LN Y

B Ordors wall will have prompt andesreful atten
lon, Ineloss stamp for Catalogue and Price-List

Wasmrsarox, D ¢
Sopt. 13,1518, §
Ino, Maxuen,
Trosa, Valioy Machine Co., Bast
Hampton, Masm
Dyar Str: The * Wreight Buek et
Plunger Steam P you bulit for
the Government works e
top.*" Am sure It has ¢
equsl 1o any of 14
and | bave 2o 1
mending thte Iy
want of 3 first rin
Pump

.(ry respectfy

Thos SOLLER,
hief ).v.'.(\n( er U. 8. House of
Hepresentatives
Bebd Lo us for Catalogue
V. M. coMmP \\'u

The Myers furable ";:':..",‘.'.,",‘,' S, Sene
SECOND
AND

-HAN

Wo0D wogﬁquACHINERY

CIIAS JACK, Vs Reade Btreet, New York,

8,000in Use
Blake’s
STEAM PUMPS

(or every posafhie duty. Send
for lllustrated Catalogue.
GEO. ¥. BLAKE M'F'G CO.
M & R Liberty Street,
New York,
I % snd 522 Bouth Cans
S¢.. Chicago, 115,

& M INVESTED in Wall Strees
0 sd r:!:ra leads to fortume. A
2 ruc book, explaining
ctcr\lhlml and copy of the Wall Street Review
RE Joux Hicxuixo & Co., Bankers
. and Brokers, 72 Broadway,N.¥.

Cor, Causeway and Friend
Ste, . Boston, Mass

THE IMPROVED CELEGRATED
ABRMETRONG HEATER AND LIME
CATCHER removesand prevents Scales
in the Sollers b{ supplying them with
pure water. Wil save its cost In fuel
within one year. All parties using steam
should have one.
: For ;\mlcnun and circu-
Iars, addr
BAU GHMA\ CURTIS &
KNIGHT, Mn(;‘u-u RERS,

0

\hrhlnhu WANTED 1o sct

s Local Agents

STEEL CASTINGS.

20l1d and Homogencous  Guaranteed temalle streagih, 33
tang to square (nch. An tavaluable substitute for expen-
give foargings, or for Cast lron requiring ereat streasth,
Send for circularand price st to CHESTER STEEL
TASTING CO., Evellaa 5t., Phllsaciobin Ps,

P. BLAISDELL & CO.,

Worcester, Mass.,

Masnafacturers of the mu-d{n Patent Upright Drills and
S Toon

other tirst-class Machinis”

DPE& MAXWELL MF

Aol

1G PAY to sell our Romnen PrRIXTING Syauny
Terms free. TAYLOR & MARPER, Cleyuland, O,
BOOKWALTER ENGINE
Compact, Substantial, Econamical,
and Easily Managed, Guamunteed to
work welland give full power clalmed,
Engine and 8oller complets, Including
Governor, Pump, &o,, with shupping
boxing, at tho low price of
3 Horse Power......... 8252

0w a0 m
| :rhu on Cars at Springfield, Oblo

JAS. LEFFEL & (HUN

springfield, Oklo; or
P 19 Liberty st New ) ork Clty

nt’s Patent

MAC][L\I.\'I"S TOOLS.

Re dnrﬂl l'riru-
et lroa Dogs, ¥ (u I i* w
5 - 3.0
“ Bteel N 2 .
» . o

S
Iron & Btecl ("Iun‘n lm 20 p mn I\nn Vice ( un. ' N
l'n-anvllnc \lnndrvl- &e¢. Send foriatest Price List to
LE COINT Sapth Norwalk, Conn

PLANING &MATCHINO
MOULDING, MORTIS
TENONING RESAWING. SHAPlNG

BAND & SCROLL SAWS &c. &c_4

A.FAY & C(),

INCINNATI (o]

S—
~ re '

STE A\'[ PUM PH
Y1IAT PR UP-\ VIENSA, FARIA xuw YOuK,
ALTIMONE, DONTO

Bend (ur:lyru.u of recent peter .u1 7: royemenia,
THE NORWALK In WORKS,
lﬂuw lw-.ll Canm.

vox.xxv W, MASON & 00,

o Htll TION CLLTUMES
r cannecting Shafting wod Gearin

X0 MACHINERY AXD ELkVATORS
vivkzce, K. |

YA

'PImto} Ngraving €o.

‘ ( h “'ﬂlﬂumll St \m‘"r") ‘

Hellef Plates for Book,
trevular Ulnstrat
Betentife Awer
Ilurtrated Clrcular.

IHPROVED MACHINERY for STAVE

leanding, BN 'n die and Huul e, Cabinet Maker‘s Machin.

\v-n.n,", Calalogue and
Y l'.ur-r than Wood Cuals, The
i UMes Our plstes. Bond stamp for

,,, Malley Gsage Lathe, Durkee's Astomatie baw Mill
(Im d), Koy Seat Cu 4, Paliey Boring and Milling
Machises Hadis! Drille, Stemm Esgines, and Natley's Voo

Bsaring Ma bines, Cabils apd Sheaves for trassmitiis
Power o' . T B BAILEY & VAL, LockportN f‘

BG HOW MADE IN

B A sk T “'.I. HOURS trom
jer, o ol W 13

AdAréss ¥ l RAGE, Vioegar ('.':..',".‘If..‘,'u':? h)

“cltllo W lawsd ot and B ENTY

Do Your Own Prlnllng'

Pross Gor snods,

o« Masn

Lacgwe »

"-d--u I.u be &

Pl’mtmg Ilm s -
se‘f- nJ.u-»;\' & 'L"o‘ ;;V\I’:C::l:“

‘\ ILLIAM IH.\H) KING-ALBUMEN MANUFAC-
BEN, Haws, And ’v'-"vc' Liverpool Exg .

MACHINERY

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shafting.

BA‘I)KRI. PU'LLRYI COUPLINGS, BELTING, &
Bend for Iustratea Datalogse and Price List.

GEORGE PLACE,
131 Chambers & 103 Reade Sta. N. Y. City.

BLAKES PATENT
Stone and Ore Breaker

Crushes a1} bard and brittle sudstances to
i fny req Ired size. Also,

CRET
A"drru lll.lhEI cuy SHES
New Haven, Conn

Mun & Co’s Patent Ofces
Established 1846,

The Oldest Agency for Soliciting Patents
in the United States.

YWENIY-E1GE? YEARS EXPERIENCA.

MORE PATENTS Rave been secured Unrough
this agency, 8t home and sbroad, than through any other in
the w N

Th:;r:‘mploy 33 tholr asefstants & corps of the moet ex-
perionced men sa axaminers, specification writors, sad
{rantamen that ean de foand, many of whom have Deed se-
oxted from the ranks of the Patent Office,

SIXTY THOUSAND ventors bave svaled
themaalves of Monn & Co's services In exsmining thetr tn-
ventiona, and procuring tholr patents.

MUNN & CO., in conncotion with the publieation of the
Somxvirio Axzsicax, continne to examine Inventions
oanfor with nventors, prepare drawings, specifications, sad
asmignmentsattend to filing applications in the Pstent Office
paying the government foos, and wstch esch owso siep by
stop while pending before the exasminer. This s done
through thelr braneh offico,corner ¥ and Tth Stroots, Wash-
{ngton, They also prepare and flle caveats, procure desicn
potents, tradesuarka, sod rebssucs, sttend to rejected cases
(propared by e taventor or other sttorneys), procare copy -
righta, sttend 0 isterferecces pive writicn optaioms on
matters of Infriagement, furziah copics of patenta ta fuer,
stiend 0 every braned of pateat dusinses Dotk B this xod
in forvign countrice.

Patonts obtalned (n Cansds, Exgisad Frasee, Belgtam
Qermany, Bussls, Prussls, Spaln, Portugpal the Britiah
Tolonies, sad all other cogatries where palenty me

Coples of Patents.
Persons desiring say patent bewad from 1586 to Novemn-
Der D, 1567, can be supy

1 with official “coples At s rea-
sonshle cost, the price depending upon the extent of draw-
ngs and leogth of specificatioos.

Any petent lmaed stnow November 20, 1367, st which
tme the atent Office commenced perinting the drawingy
and speciSoations may be had by remitting to this office §1

A copy of the clalms of any patent laened sinoe 1658 wil
be farniahed for §1

When ondering coples, please 10 remnit for the same as
above, and state name of patentes, title of invention, and
date of patent,

A spocal notics Is made i the SormeTIre ANEICAN of
sl iaventions patented through s Agency, with the
same and & of e p Pateats we often
ok, In part or whole, 10 persona sttrscted 1o Lhe tavention
by such notice,

A pamnphiet of 110 pages, contalning the lsws and fall &-
rections for obtaining United Statos patenta, also » etrea'ap
pertalning excluatvely o Forvign Fatenta, stating cos's In
mch country, Wee grantad, ela, sal froe.  Addooss

MUNN & 0O,
Pabllabors BULENTIFIO AMERIOAN;
37 Park Row, N, Y.

W--Oonu ¥and Tth Sireets
Waahlagtor, D,
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. line,
35 22\1-10 n line,

measrement, as the letter press.
nust be recetved al prublication office ax
eariy as Friday morning to appear n next isaie.

Fartne Syt & Ot Mol
WANTED, Ao Red "Sten and Cansins, 10

“TYPE WRITER' "

machine now superseding the pen for ali writing ex

writea In plain type 8 to 10
"&'ﬁiﬁm‘ nnH' a calld m"me it. It can make

utlug them by thoasands. It cannot fail to come futo

hine. Used In the Gov-
.. m"“ sae “1'(“ oS ““luntl . Insurance and
DI oﬂcﬂ

as well as in lunl'lec and eve-
m v:': &:c&{xﬂ satisfaction, Liberal terms
uht: ol

ure exciusive territory with a cer-
‘: ;;.rgﬁ.t? For fall particulars, sddress

LOCKE, YOST & BATES,
707 Broadway, New York.

HAIR-FELT---HAIR-FELT.

FOR COVERING

BOILERS & PIPES.

&2~ Discount to {6 MERICA \z.‘ﬁ’mn.rn.r MILLS,
Froot Street, New York.

ENT RIGHT FOR SALE.—The one-half
‘t;l;emlo lb'e Riley estate {n the Universal Wood

highest bidder. Send offer to
by ) FINSS » Admr., 148 Walnut &t (Cinclonatl,O.

quick return.  Four sizes.
Patented 1888, 1871, 3874
Wood & Light Machine Co.
Worcester, Mass.
Manufacturers of all kinds of
Iron Working Machinery
Shafting, Pulleys, &c-

N £8 & BOILERS.new & 2d h'd. perfect condition.
E gr[yxc heap. Adaress BINGHAM & RICH.ONCity.Pa.
4 XPERIENCED MILL 3 MEN, who are using
R. HOE & CO.'S New Patent Saws, concur In say-

ng thal the Chisel troth 1s very superlor, and wii) soon
mp;gedc all other circular saws, for curting logs and

OGARDUS' PATENT UNIVERSAL ECCEN-

TRIC )uLLS—Fo % Bones, Ores, Sand, Old

bles, Fire Clay, Gmo- il Cake, Feed, Corn,

Cora and Bob, T Tobu.\co Snuff, Sugar, sm;lnoou.smc
Coflee, etle

rh.:wret annot begronudby other ?onzla'v Als TBOM'S l;d

etc. ON,
Eaoeesor b9 JAMES BO zfinus. corner of White and
Elm su hew York.

Todd & Rafferty Machine Co.

MANUFACTURERS OF

| The oelebrated Greene Varlable Cut-Off En
Patent Tubular and Floe Bollers;
tlonlryéuol-llua. and Portable B

ne; Lowe's
Plain Slide Valve Sta-
ogines. Bollers of all

, l_!r_ln‘c'll tenm l’ump-. Nlll Ge’.lrlng. shﬁmnx‘ achi Silk
] o Bagg! ax.and Hemp Mac
i Agents for the New fln-cn Manufacturing Co.'s Machin:

| ist's Tools; for Judno
i Sturtevant Blow DI
3 WAREI{()ONS 10 BAR(,LA\'

WORKS PATERSON, NEW JE

MAGNETS8—Permanent Steel

of any form or size, msde o order
& CO.. %6 Canal Bl.Nn York. )hge

'l'om Tuoumn and Miniature
ravelers and others, 1o be the Most Accurate,
now in the market, focluding

8 ICHARDSON, MERIAM & CO.,

Manufacturers of the latest ;mproved Patent Daplels’
and Woodworth Planing Machines. Matching, Sash lnd
Molding, Tenoning, Mormln Boring, S!upl
cal and Circular sswing Machines, Ssw Milis, s.-
Arbors, Scroll Saws, Rallway, Cuz-ou. -nd Bip-saw
Machines, Spoke and Wood Turning Lathes, and various

other kinds of Wood-working Hu.hlncfy Catslogues
and price lists sent on spplication. Manafactory, Wor-
cester, Msss. Warehouse, 107 Liberty Street, New York.
- .k
Ecun by Railroad Officers, Eoginecrs, As-
tronowmers, Explorers, Navigators,
Durable timekeepers in the world.
Gentlemen's

nl Govcrnorl an Blop Valves;
erential Pulley-Blocks,

BT!H’ET NEW YOR:
HEEY ORE.

Magnets

F. C. BEACE
e of of he cele
Instra-

?I’B ﬁﬁl\o § sum Winders, Stem Setters,

P-Il l’nu Thme-Quuu-r Plate, l'ldn Full Jeweled,

nndnx from a few dollars for plain
neat, Durable and Reliable

ln ll'u cases, 1o two huondred or wmore

‘olhn or a binlz‘ﬂnmwd and remarkably sceu-

rate one Lo Sue Go
lvol all CO. D, sdvertisers and apply to dealers
of known respectaldlity, ms Elgin Watches
urnished to any )-r'v whatever o be
.Adou the direeputable . O, 1. plan, which fs used

10 galt off (mltation and plock beck goods,
ular warranty medal of the Commpany,

Jhdot and see that the nswe and number
! HE w T named T, M. Avery s offered at
.Mm«b prices ax to come within

s unequaled In the world for

20d receive with your watch the reg-

ul The Compmn y makes 1o watches
stany price, Jow or high, which it
n‘m n LLY WANRANT. Each watch move-

umo(q and every grode, mado by the Kigin Nation-

al w-uh.&nu;uuy. and bearing lis !ru‘r‘l‘ulll I-:;

lrrmn;nrhd by the oficial WarRANTY

MEDAL of the (" umpmv with number and name cor.
log ] nu watch

6 s by respectatle jewelers in nearly
every town in the United States and
I the principal cltles throughout

the world. Cull

o yowr fescdier and aak b0 sce them, =

oy aas

Scientific American,

[DecEMBER 18, 1875.
w

|

s a rotary file w

whi

French, &n 1
195 pages.

THe TANITE COMPA
Wheels ever made, and
Machinery.

Gnlnnl«d equl lo say o lhc market, at prices lower n

INES AXD BOILRRS “New and 80cond llnnd

» '
“Foriabie and 5"""""’m§°3“€vmh S Oity, Pa.

For showing Heat of
IMNETEX'S, ovens, Hot Buast Pipes.

- O1] Stills, &
o nnsﬂ\’!lsgp" lgﬁi.df{:‘méolle lnurncxurrr.
berty St., New York.
OGERS' ’I‘ANNATB O‘F SODA BOILER

PREVENTIVE. JOS. G. ROGERS & CO.,
T Madison, Ind.

¥ Send for book on Boller Incrustation.
THE NATIONAL

Steel Tube Cleaner.

For FaTEN-
Cleaning, TED
Roller JULY 8
Tubes. 1574,
Adopted and In use b rsale by a
Send o‘:o'i" Cirealar, le cu.u.'{lxns BPEX'(,R CO
foot E. 9t Street. N. Y .. Agents for the U. 8,

ON-OOIBUBTEI.B TIBLE STEAM BOILER & PIPE

COVERING

WITH “AITR SPACE" IMPROVEMENT.
Saves 10 to 20 ( cent. CHALMERS SPENCE CO.,
foot E. 9th St,, N.Y.: 121 N. 3nd St., St. Louls, Mo.

PORTLAND CEMENT

For Walks Cmernn. Foundations. Sublu. Cellars,
es, Reservolrs, eries

tage for Practical Tmme on Cements.

ERBCHANT & CO., 76 South St., New York.

Remit 6 cenu

ENGINE LATHES, DRILLS, &c. Send for Price illt.

NEW HAVEN MANUFACTURING CO.,
New Haven. Conn
THE SOUTHERN STATES

AGRICULTURAL AND INDUSTRIAL

EXPOSITION

Will be Held on the Falr Grounds, at
New Orleans, Commencing Pebrnny
26, 1818, ana Continuing Ten Days,

L. MARES, PRESIDEST.
SAMUEL MULLEW GENEEAL SCPERINTENDENT.
Bxecmlve Committee.

BALDWI.\'.Chﬂrmn
JAMES 1. Y B. SCHMIDT,
COLONEL J D. HILL, JOB\ G. FLEMING.

it Is the aim of the Board of Commissionersto make it
of the Agricultura

a thorough E: tion of turai and Mechani-
cal Products of the Southern States, Mexico, and Central
Americsa; but {t will be open to compemon lhron&hont
the country, and the gen st will
all articles comprehended (n ‘the general design of an
Agricultural and Industrial l-‘xpo-ll on, including special
prem]nuu for -uicuy Southern products
The Mechanical Department has been devised with
gTeat care nnd on the most extensive scale. The Pre-
miam List will be ready for distribution November 20th.
Ample armangements have been perfected for the trans-
portation of Koods and visitors from every section at re-
auced rates.  For detalled Information, address
SAML'EL MULLEN, GEX'LSUr'r,
No. 80 Camp 'St. .+ New Orleans,

o TANITE EMERY W

hich runs s mile in & minute, and whose cutting poluts nover
w doll, THE TCAMTF. COMPANY publish monthily a first. class )‘«clnnlul
ﬁrnnl ullr-l Emer

For Emory Wheels, Emery
Emery Planers, Suction Fans, Davis’ :-pocd Tudleators, &¢

adress 'TTHE TANITE CO.,
= PURE EIVIERY

T

Grinder, which 15 printed in Engllsh,

I s d;e best sdvertsing medinm known, th for lllll

country and Burope. Tux TANITE COMPANY publish an Hustrated pamphlet of

¥y manufacture the most uniform and reliable Emery
are constantly genlrr up novelties in Emer uvlnd'qn
pders, Dismond Tools, Newinan's

STROUDSBURG. MONROE CO,, PA

iap any other ffst class hmcry

Schlenker’s Statwnary

AND

Revolving - Die Bolt Cutters,

MANUFACTURED BY THE

HOWARD IRON WORKS,

BUFFALO, N. Y.

§#~ Send for Clrcular, _g%

HARTFORD

STEAM . BOILER
Inspection & Insurance

COMPANY.

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

HARTFORD, OONN.
~ DAMPER

AxD LEVER
REGULATORS BES 7 iy GAGE COCKS.
MURRILL & KEIZER. 44 Holliday St.,Balt.

0O DYERS AND MANUFACTURERS.
Thomss's Fluid Tannfe Acid, or Black Color Base,
for Coloring Hats, Carpeu and all'Felt Gooas, and Tex

tile Fabrics, and for making Ink. Price 6¢. perlb. Ad-
dress ' R THOMAS, . N. Y.

N. SPENC

&obutlondon)lmunmrm
o MES BRAND & CH 8t X,
AmwMemCemenzmmﬁneamsmu

THE BEST INJECTOR
For Locomotive and Stationary Bollers.
FRIEDMANN'S PATENT.

Over 135,000 Now in Use Here and In Europe.

Throws more and hotter water, with less steam, than
sny others. It hastwo Waterwsys, fixed Nozzles, and no
movable parts to get out of order

NATHAN & D S, Sole Manuf;
St., New Y
&~ Send for Catalegue.

HOMAS'S FLUID TANNATE OF SODA—
hever falls to remove Scale from an; Steam Boller,
kind of water. Itisin Barrels b.. Bbl.l

:aong men mlb Price only 10¢, rlb A

. SPENCER THO .« Elmira, N
NOYE’S
are the largest in the United States. They make Burr
M!lluune-. Portable Mills, Smut Machines, Packers. Mill
Plcks, Water Wheels, Pulleys and Oemu. specially
adapted to flour mllll Send for catal o%
J. NOYE & SON Buffalo, N. Y.
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$5 a year by mail, post-paid. Se
TO ILLUSTRATE AND DESCRIBE the many |
interesting themes and objeots presented in the
GREAT CENTENNIAL INTERNATIONAL EXPOSITION |
OF 1576, and also to meet the wants of that large '
class of readers who desire an increased supply
of Sclentifie Information, particularly of the
more Technical and Detalled charnoter, we shall
issue & SPECIAL PUBLICATION, entitled the SCI-
ENTIFIC AMERICAN SUPPLEMENT, to be |
printed weekly during the Centennial year of |
1576, and, perhaps, permancntly thoreaftor. Each |
pumber will have sixtesn large quarto pogoes,
issued weekly, printed in the best style, uniform |
with the SCIENTIFIC AMERICAN, but sopn- |
rately paged. !
The SCIENTIFICAMERICAN SUPPLEMENT, )
in addition to the spocial mattor pertainiog to the
Internationa! Exposition, will embmoee a very |
wide range of contents, covering tho most recoot |
and valuable papers by eminent writers In AL
THE PRINCIPAL DEPARTMENTS OF SCIENCOE AND 1
l.’xzn L KXOWLEDGE, 1o wit:
—~Chemistry and Metallurgy.-

!
!
rln Now Chemical l)lu.urrllll. Improvements, ‘
and Processes, with engravin Now Frocesses |
of Working Iron, Steel, Lead, n(.;-u Gold, Silver, |
and the Various Metals, with engravings of Now I
Apparstus, New Information, ete,
The ]
!

Embs-

2.~Mechanles and Eopgineering.
latest and best papers upon Bteam Eungiveering,
Rallway Engineering. Mining, and Civil Kogineer-
ing, Ml Work, Textile Industry, with engravings
and working du-lnn

3.~ Electricity, Light, Heat, Sound,

Latest Improvements In Telegrap! h» Telegraph
Engineering; lmprovements in Galvanle Batterte n
Elvetric Eogines, Now and Useful spplioations of

Electricity in the Arts, with engravings
—Architecture,—Examples o1 U
Btructures, with detalls and drawings,

4. best Now ,

nd 10 cents for Specimeu Copy.
5.~Technology.—New and Useful Inventions
and Discoverios relating to THE ARTS ; lmprove-
ments in I'huh)).rlphv rinting, New lmplcuwnu.
New Machinery, New Proce pases, New lu-rlpel 1m-
rovements ;urulnltu( to Textile Industry, Weav-
0K, Dyeing, Coloring, Sew Industrial F nlucu,
Anfmal, Vogetable, and Minerai—with engmavings,

G.~Agriculiure, Botany, and Horticul-

turo.—Now and Useful Information in all branches

of Agriculture, Descriptions of New Flants, Trees,

shrubs, nnd Flowers, New, Useful, and Interesc-

ing Facts In relation to C nlllumm. Propagation—
with engravings,

Rural and Houschold Economy,—
The Latest Information concerning Bullding Mate-
rials, New and Valuable Ree l;'m- and a great varfe-
Ly of Miscellatgeous Information portaluing to Ru-
ral and Household affalrs—with engravings.

Materin  Medlica, ‘Therapeutics,
Hygleno.—Exhibiting the progress of Medical
Belence In various branches; New Medfoinal pre-
parations, New Health Appu.m s, and much In-
toresting lnformation,

Natural History and Zoology.—The
Latest Investigations, Discoverios, and most Inter-
esting Information in this drparluu-n( of Belence,

& 1l -Metoorology,
Physlos, Goography.

7.

B

0.

10 Terrestrial

—Accounts of Interest-

Ing Atmospheric and Terrestrial Phenomens. -
'i- Exploratious and Discoveries, ete. Tiis,
12.-Geology and Mineralogy,—The Latest
and mwost luterosting Geologleal Inves
and Roporta, and New Discoverios., ht o oons
18, ~Astronomy,—Necent Interesting DHscover

fos and Information, with Reports of Astro.
0o
Fhenomena, ¥ Togress, New Instrume: PnLs, elg“c‘j

TERMS -Sclontific American Supple-
ment, One year, post-pald, $5,00 ; half year, $2.00
three months, $1.95 Three coples,

5.5 five n-ph ., '.'u 00; ten u";?lrl l:h)!“&) ,:I:é
oopy of K¢ IRNTIFI \I:llc AN and one copy of

BOLENTIFIO AMENIOAN SUPPLEMEX
post-pald, §7.00, T, 008 9NN

Address MUNN & CO,, Publishers, 37 Park Row, New York

V. O mer. Advertising Agent., Address

uox "n. Now Yor

Diamoni Solid Emery Whels,
T

pornao:
sro tho hest BolM Rgl ?'
rder for wheels.
any T the world. - Address VT ATy g
J..Wmmlocln R 1.

IRON AND STEEL

DROP FORGING.

MMM‘W

THE HEALD & SISCO

Patent Centrifugal Pumps.
o o b SoME O na ew

First Premiuma st
York.
Am ar!un nstitute nm

Parfoct astisfaction guaranteed. The cneapest, simplest,
MLrongest, mo-l ofMelent and popnl-r Pump ln use, for

mptylng Dry-docks, Coffer-dams
ru&’\l“l Fanneries, md Facto: ea éTlA!l mnn‘a

vnr low, for Wrecking, I nn ng ou: Mus-
rated punph et, free, N ‘(m n’u es L0 notusl

cuuomcn 31 o nm cuu mumon Add

HE «» SIBCO & | ('0 ﬂnnﬂla. N.Y,

WESTON’S

Differential Pulley
BLOCKS,

ALSO XXOWN AN
Doyle's, Hall's & Bird's,
Are now all merged and are con
trolled exclusively by the
YALE LOCK M'F'G C0O.,
Hxxey R, Towxx, Prest.
STaxronn, CoNX.

A Vax WazT & McCov,
New York Agents,
134 & 136 Duane Street.
—_——
& T. A. WesToN, Mechanica
Engineer, with the Company.

For 1876.

The Most Popular Scientific Paper in
the World.

THIRTY-FIRST YEAR.

Only $3.20 a year including Postage.
2~ Send 10 cents for Specimen copy

THE SCIENTIFIC AMERICAN, now in its 3lst
year, enjoys the widest circulation of any weekly
newspaper of the kind in the world. A new vol-
ume commences January 1,1876. Published week-
Iy. Now is the time to subscribe and to form
clubs. .

Tuae CoNTENTS OF THE SCIENTIFIC AMERICAN
embrace the latest and most (nteresting informa-
tion pertaining to the Industrial, Mechanical, and
Sclentific progress of the world; Descriptions,
with beautiful Eogravings, of New Inventions,
New Implements, New Processes, and Improved
Industries of all kinds; Useful Notes, Recipes,
Suggestions and Advice, by Practical Writers, for
Workingmen and Employers, in all the various

arts.

EVERY NUMBER contains sixteen large quarto
pages, clegantly printed and illustrated with many
ongravings. The year's issue contains 832 large
pages, equal to four thousand book pages, at a cost,
Including postage, of only $3.20 a year to the sube
scriber.,

Tix SCIENTIFIC AMERICAN will be especially
cnriched during the current year by splendid en-
gravings and descriptions of the most noticeable
objeots in the great Centennial International Exhi-
tion.

Engineers, Mechanics, Telegraphers, Inveators.
Manufacturers, Chemists, Photographers, Physi-
cinns, Lawyoers, Clergymen, Teachers, and People
of all Professions, will find the SCIENTIFIC
AMERICAN most useful and valuable. Its pages
teem with interesting subjects for thought, study,
and conversation, and are an unfailing source of
new and (nstructive information. As an Instruc-
tor and Educator, the SCIENTIFIC AMERICAN
has noequal. It i3 promotive of knowledge and
progress in every community where it eirculates
It should bave a prominent place in every House-
hold, Reading-Room, and Library.
¥~ Specimen copies sent, prepaid, on receipt of
10 centa.
TERMS OF SUBSCRIPTIONS. —POSTAGE
PALID BY US,
Ooe copy Sclentific American, one year. .
One copy Scientific Amerioun, six monuu 1 §
One copy Sclentifio Americun,three months ],
One copy Scientific American, and one copy
Scientific American Supplement, both

for one year, post-pald... ... .. ... 7.00
One copy Scientific American, one year,
and one copy Science Record. ....... - R0

P9 Wo make a liberal discoant and give advan-
tageous premiums to those who form Clubs or
procure Subsoriptions. A beautifully Nluminated
Subsoription List, also Prospectus and Rates, sont
free. Address

MUNN & CO.
87 PARK ROW, NEW YORK,
HE “Sclentific American ' hlﬁ?“;d with
wRew

o CHAB BHKU JO!INSO.J‘)O.&
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GRAND CENTRAL DEPOT SIGNAL SYSTEM,

Three great railroads have their termini in the Girand
Central Depot, located on 424 street, in Now York city.
An illustration and description of this immense structure
hnve already appeared in these columns. With the excop-
tion of the interval between 1:10and 8:40 in the morning,
and of fifty minutes at noon, no period of fifteen minutes
olapses in which some train does not depart or arrive wia
the Harlem, the Hudson River, or the New York, Hartford
and New Haven road. Oae hundred and eighteen regular,
and from ten to fifteen extra, trains daily pass, in one direc-
tion or the other over the tracks on the underground road
between 53d streetand Harlem bridge, a distance of nearly
four and & half miles. Barely two minutes sometimes in-
tervenes between the
departure of one train
and the incoming of
another, and three
traing often start at
intervals of five mi-
nutes apart,

It is obvious that,
in order to prevent
confusion and acei-
dent, the movements
of each and every one
of these trains, while
traveling between the
points named, must
be governed with ab-
solute certainty. Add
to this thatcrowd af-
ter crowd of passen-
gors must be admitted
from the reception
room to the outgoing
cars at oxactly the
proper time, and the
checking of their bag- o
gsge must be stopped L
in time to insure its
despaich by the pro-
per srains; and the rea-
der will have formed
some faint ides ot the
perfoct system which
must exist for the ma-
nagement of the ma-
chinery of the great
depot and its ap-
proachies. To Indi-
cate the salient points
of this system is the
object of the present
article; and in the ac
companying illustra-
tions are represented
such devices pertain.
ing thereto as are in-
toresting, both lu res.
pect to ingenuity of
deslgn and mechani-
eal novelty

The system as &
whole may be divided :
jnto threo really distinet though closely interwoven parts:
first, the means whereby trains are recelved and despatched,
and also the internal operations of the depot controlled ; -sccl
ond, the electro-maguetic way sigoals;and third, ‘b". nm:
interlocking spparatus for switches and crossings. For : 0
sake of clearness, we shall begin with the first, mentioning
merely results, and leaving the explanation of the same to
consideration in connection with the other two s 3!

Located far up on the north wall of the depot, the v "I:

from its broad window extending over the intricate nﬂ.wn’]l
of rails into which the various tracks diverge. 'l,: i l‘“:)‘"
oablin. the interior appearance of which the rmdor' u': ‘
him in the largest of the engravings herewith }:h:.n‘;l”l(,-md'
On the wall hang signal indicators and bells, time A .u” g
& huge clock. On the table before the single uccul":' Crory
tolegraph instrument, a record book, and throe '(.'m:nw and
buttons, twenty in all. This Is the dup-lchvr‘n Umlng'rlph
bero, by pressing the buttons or manipulating t ‘l" s
key, be controls the movement of every traln ]xlo l’ts)wmm“
ing, the buttons, through simple electric khe :;‘i,miulng
overything near and sbout the depot, 1 '|y| stration, we
Instructions to far-off points. By ny' of "uu,u .no'um
suppose that one train ls to start at 4: 90, An-

? 4 :10, the passen-
will arrive at 4:81 o'clock, It Is pow 3"::"' the cars are in

Kers cong in the waiting
Phe.u:nd lb-'::;::. w:\h steam up, I8 standing outside, not

yet attached. Tho despatcher touches a button, the sound
of a bell is heard, the heavy doors of the waiting room fly
open, and the paesengers crowd upon the cars. Fifteon min-
utes elapse: the operator presses another button, & gong
strikes in the baggage room, and the checking s stopped.
Belated individunals who wish to depart by that train must
go minus thelr baggage. Now the operator watches the
clock closely ; three minutes pass, and then a sharp peal rings
out from & bell close beside him. The minute hand points
10 4:28, and the Incoming train has reached 64th street and
is signaling its own approach. The sound continues for half
a minute, then stops; the train is at 55th street. and the fin-
ger of the despatcher at once presses another button. If we
were on the arriving locomotive, we should see a green disk
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GRAND CENTRAL DEPOT —~TRAIN DESPATCHER'S OFFICE.

before us, or at night the flash of & green light, meaning that

the cars entoring the depot by their own momentum. Now
it is 4: 20 ;downp goes another button; & bell on & post beside
the locomotive walting outside rings for the engineer to back

in and couple on. Hardly ten seconds elapse before a sharp

“ting "
pointer arm of the indicator on the wall has swung over

from *‘ clear” to ** block.” The arriviog train is on the
53d street crosslpg. The clock says 4:30;again & button is
pressed, the doors of the waiting room are slammed shut,
there is a few seconds’ delay for the tardy ones on the plat

forms to board the cars, and then the train moves slowly out
of the depot. The indieator pointer still shows ** block,"
and if the outgolog traln continues its course s disastrous
meeting on the crossing may result. The despatcher re.
mains passive, however, for he knows that the signal be

tween that train and the crossing is normally st *“ danger,”
and that the engineer will certainly come to a stop, and wait
until the red disk is turned. The delay is but for a second,
for the indicator bell almost instantly sounds again, the arm
swings over to ** clear,” and the proper button ls lmmedi.
ately touched, A distant cloud of steam can be seen for a
moment, and the outgoing train is off again Pressing an

other button, the operator restores the danger signal. The

arriviog train now rushes in, its passengors ‘disembark, and

at the sound of the bell from the despatcher, a locomotive

kept for the purpose, couples on nnd drags the empty cars
out of the depot,

We have accounted for twenty-one minutes, during which
one train has left and one arrived; the reader may imagine
the celerity and certainty of the work when we add that,
within the fifteen minutes which we recently spent in the
despatcher’s cabin, three trains on three different roads were
started and three received, all at different times and without
the slightest confusion.

The electric bells about the depot belng of simple and well
known construction, and sounded by the establishing of the
current when the buttons are pressed, need no elucidation ;
and therefore the
points remaining
which require expla.
vation are those rels-
tive to the movement
of the flying switch
and danger signals by
the despatcher, and
also as regards the in-
dieawor which an-
pounced the passage
of the train over the
crossing. This brings
us to the second branch
of our subject.

The electro-magnet.-
ic way signals and
their operations are
represented in Fig. 3.
The sigoal is a disk
made of metal, painted
red, and inclosing a
circle of red glass,
This is supported on
ashaft, shown upright
(it may be horizonta),
or in fact in any posi-
tion), which, by the
gearing and weight
shown at A is rotated
through the unwind-
ing of the cord wound
about the barrel of the
larger gear wheel, The
disk may be turned to
present its full face or
only its edge in any
direction, in one case
showing its full color
andsignaling“danger,’
in the other being al-
most invisible and al-
lowing the aperture of
the frame or box in
which it is placed to
Appear empty, mean-
ing the reverse, or
“clear road.” It is obvi.
ous that, in order to
govern the disk so that
it must always appear
in one of the two positions—that ix, tull face or on edge—

everything is ready for the flying switch just oatside the | mechanism is required which will allow it to be rotated by
depot, by which the engine s to clear itself from the train, | the weight exactly one quarter revolution at a time, and no

more nor less. This apparatus is found in the simple electro.
magnetic device shown. Just below the disk, and rigidly

| secured to the shaft, are four arms haviog downward end

projections, B. Also fixed on the shaft and further down

calls the operator’s-attention to the fact that the | is & oam, carrying beneath it two short vertical pins. The

latter, as the shaft revolves, strike certain leaf springs,
which will be seen on the circalar stage, O, which is located
just above the frame which carties the electro-maguet, D.
The armature, E, of the magnet is hinged at ove side, and so
placed that, when not sttracted by the magnet, and conse-
quently held outward by a suitable spring, the projections,
B, strike against it as shown in the engmving, so holding
the disk stationary, The construction Is such, however, that
when the circuit is closed by any means, through one of the
springs on the circular stage, C, and the pin on the cam of
the disk shaft, then the magnet will become active, the
armature be drawn in, and the projection freed, when of
course the action of the weight will revolve the disk. But
as the latter revolves, the pin on the cam will pass clear of
the spring on the stage; the current will then be broken, and
the armatare will fiy back in time 10 intercept the next pro-
jection, B, preventing further movemont of the disk, which
(Continved on page 402.)




-~ Srientific Qmevican,
\WNN & €O, _—@Emd Proprietors,

PUBLISHED WEEKLY AT
NO. 87 PARK ROW, NEW YORK,

 O——
0. D. MUNN. A, K. BRACH,
TERMS.

Oue copy, One year, postage { T D11 T IR MR NRREIRIRR ORI VIE 83 20
Qg COpY, SIx Tontha, PORLARS INCINA. o ivvinn e LT 1 6o
Olub Ratens.

Teu coples, one year, oach §2 70, postago oled. .ooovveiiii $27 00
Overten coples, Kame rate eaoh, postage InEIMARd.. o 270

£2-By the now Jaw, postage (& payablo 1o adyance by the publishers, and
the subseriber then recalves tho paper free of ohiarge,

NOTE,—Forsonk subsoriting will ploase to givo thelr full names, and Post
Ofce and State addross, plalnly writton, and also state at which time thoy
wikh thelr subroriptions to commones,otherwise tha paper will be sent from
the recelpt of tho order. Whon requost d, the bora can be supplied
from January 1st, whon the volumo commoneod, Incase of changing resf-
donce, state former address, as woll as give the now one, No ohanges can
be made unloss the former address [a given.

VOLUME XXXIIL, No. 26, [New SERIES 1 Thirticth Year.

NEW YORK, SATURDAY, DECEMBER 25, 1875.

Countents,
(Hlustrated articles are marked with sn asterisk,)

ADAWOry Lo correspondents .
Heer, drinking. .o oaens oo 40612 p 0};’;
Wacking for patteros (5).. » 4

Meacting horaehalr (4)..:
froakwater, the Manora..
fromide of camphor (11).
Dusiness and personal.. ...
Cementing leather to Iron
Contrifugal force (16)....
corner lois...........

10
4091 MInes, coal, light in
Newion's experiments.......
Patents, American and forelgn
409} Patents, ofietal st of ... ...,
Phosphoras Light (12)
Plant vases for decoration
Polygon, srea of a (17) Srceine
3 al . 404 | Practical mechanism—No. 55

Fliters and lHquld meters” ... 44 1Quinine, doses of (%)....

% Rosin, black (3)..........

s; k' 5 Glr:nd Cel?l",‘ dep
k-spinning machinery®..
Skilled labor........ ves
Stove patterns, waxing (19)
Strains on s rope (15)......
[elegraph poles, Street. . ...cvuuees
Thermometer, mercury in
Timely suggestions........ 401
Vioegar, testing®.....

Flsh 00r....c.oeenuurane

Flouring mill the largest.
Galley support, printer’s®...
Gases, volume and pressure
Gears, compound (
Grand Central de

Greenhouses and

Guns, recol] eheck for*
Hydraulic ram, the
index to volume XX 3

———

THE END.

With this issue, the time for which a large number
ot our subscribers have prepaid expires. We hope
that all will renew their subscriptions, and bring
some of their friends and neighbors with them. The
safest way to remit is by Postal Order, Express, Bank
Check to order of Munn & Co,, or Registered Lotter,
But litle risk is Incurred in sending bank bills by
mail, although the above~named methods are sarest,

Beanutiful Chromo Name Lists and Speclal Pro-
spectuses and Clreulars xent on application.

For terms, see page 110 of this paper.

THE ORIGIN OF LIFE,

Whether the line of experimental investigation adopted
by Bastizn and other students of spontaneons generation
will ever lead to a convincing demonstration of the origin
of 1i{a de noro is very coubtful. However fine the appara-
tus employed, however exacting the precautions against the
slip ping in of germs from without or their escape from de-
struction within, the ingenunity of the opponents of the
theory will always be able to discover a possible broken link
in the chain of evidence.

Like many another point of scientific controversy, this, we
suxpect, will be flanked rather than carried by direct assauit.
As in the case of magic and witcheraft—belief in which died
s nataral death in the minds of intelligent people, superseded
by more rational views of man and Nature, but never logi-
eally demolished-—.s0, we are inclined to think, the mystery
of life's beginning will undergo a natural solation.

Those who hold to the dogms of ‘“ no life without antece-
dent life" are compelled to assume, at some point in the his-
tory of the U'niveras, the occurrence of nothing less than s
miracle—that is to say, & phenomenon unknown to Science,
and logically unsuppossble from a truly scientific point of
view.

Life must have begun somewhere, once at least, If it was
not & natural product of material conditions, its beginning
must kaye marked a positive breach in that causal connection
of events without whick Belence would be impossible. The
weight of all experience Is against assumption of sach =
breach of continuity: in other words, against & miraculous
origin of life. On the other Land the weight of experience
is equally against the sssumption of & material condition ab-
solutely unique in character. If life arose oncs in conse
quence of material eonditions, Science alfords no justifieation
for the assertion that such conditions may not be repeated,
possibly in cur laboratories,

This Is substastislly the position taken by Mr. Proctor in
the latest expressions of his views, and by Professor Tyndall
in his latest discassion of matter and life; and such appoars
10 be the growing conviction of those of the present genera
tion of sclentists most pervaded by ths spirit of scientifie
progress, Bays Professor Tyndall: ' The conclusion of
Bolence which recognizes anbroken casusl connectlon be
tween the past and the present would undoubtedly bo that
the molten earth contained within it elements of life, whicl

Srcientific dwmerican,

grouped themgelves into their present forms ng the planet
cooled.” The context shows that by *“ slements of 1ife,"” Pro-
fessor T'yndall does not menn entities but possibilities of mole-
cular condition by which the phenomensa of life were to be
evolved In the natural course of events, not by the miracu-
lous addition of & new force but by menns of the forces
alroady in play.

«The difficulty and reluctance encountered by this con-
ception,” he continues, ‘‘ arise solely from the fact that the
theologic conception obtained a prior footing in the human
mind. Did the latter depend upon reasgoning nlone, it could
not liold its ground for an hour against its rival, # & #
Were not man's origin implicated, wo should accept without
a murmur the derivation of animal and vegetable life from
what we oall inorganic nature. The conclusion of pure in.
tellect points this way and no other."

Admitting the natural origin of life, the question arises:
When did Jife hegin?

One branch of the evolution school delights to trace the
existing forms of life back to some primodial germ: through
changing conditions, the tendency of living things to vary
from generation to generation, the survival of the fittest,
etc., the one has become many. But there is from this
point of view no satisfactory accounting for the persistence
of so many primitive forms, or for the present preponder-
ance of undeveloped forms, Nor is there any suflicient rea-
son given forassuming that life began once, and once only,
in the distant past.

A more logical position is occupied by those who favor the
Liypothesis that the material conditions: under which life
originates ara common conditions ; consequently that the low
forms of life which swarm in the waters of today are low
because of their recentness. If they resemble long past
fossil forms, they do so from some natural law of evolution,
rather than in consequence of direct descent. From this
point of view there may be no cloger kinship between hu-
manity and existing brutes than arigses fcom n common rela-
tionship to Mofber Earth, Man may be cousin to the ape;
but that does not necessarily follow from the theory of evo-
Iution, as the Science of the future will regard it,

HEAVY 1083 FROM LIGHTNING ROD IGNORANCE,

On the Gth of September last the large woolen mill of
Robert Fitton, Eeq., at Cavendish, Vt., was struck by light.
ning and consumed, with a loss of $100,000; 130 persons
were thrown out of employment. The mill was 45 feet
wide, 106 feet long, 4 stories high, It had a flat, gravel-
covered roof, and around the eaves ran a 4 inch iron light-
ning rod with vertical points every four feet. From the
eaves rod six branch rods extended to the ground, five of
which terminated at a depth of three feet below the sur-
face, and the other was carried thirty feet underground to
the bank of a pond. These particulars have been mostly
furnished to us by the proprietor of the mill. The Boston
Commercial Bulletin states that the insurance underwriters
regarded the mill as particularly well protected against light-
ning, as there was upon it an unusual array of rods, which
had been overhsuled and put in good order during the year.
Yet the mill was struck, the flames flashing instantaneously
through the spinning room. The Bulletin thinks that the
loss of this mill shows what value there is in lightning rods.
The insurance companies had to pay $84,000 in settlement.

The principal comment we have to offer is that the burn-
ing of the Cavendizh mill was & glaring example of the re-
sults of lightning rod ignorance. It wounld be difficult to
find & more sagacious or enterprising body of business men
than are the presidents, directors, secretaries, inspectors, and
agents of our fire insurance companies. It would nsturally
be supposed that, in & matter which so directly affects their
pecuniary interests as fire losses from lightning, they would
take great pains to acquire knowledge concerning the means
of safety, and promulgats the strictest requirements among
insurers. But they appear to be lacking in this respect, al-
though year after year the records of annual losses of mil-
lions in property, by fire caused by lightning, are forced
upon their attention, and large sums of money in damages
are drawn from their coffers, By consulting the naval re-
cords they may easily satisfy themselves that, while former-
ly the losses of ships andlives by lightning were enormous,
the losses immediately ceased when rods were introduced
upon vessels: and at the present day we seldom or never
hear of a serious injury to or loss of life from lightning,
upon & properly rodded ship, The same appliance that pro-
tects n WOOd('l'l vessel at sea will protect & wooden building
on land, and we will here briefly describe this appliance,
though indoing %0 we only repeat what we have oftentimes
published

In general terms, a ship's lightning rod consists of & rope
or rod of copper or iron wire, lashed to the rigging and ex-
tended from the sky pole down so as to connect at any
suitable plnce with the copper bottom, which is in contact
with the gen. The rod thus Lns for its terminal a very large
surface of conducting materinl, larger in fact than the deck
surface of the vessel, and the lightning passes off harm.
lessly.

The golden rule_ of safety for rodded buildings is analo-
gous to the above, %o rod must have for ita terminal a
eory large surfaco of conducting material, placed underground
in contact with the earth. Without such & terminal, no rod
can be considered safe,

How large should be the conducting surface of the termi
nal, and of what materials made? The area of conducﬂng
surface necossary to ennare safoty viarles with the nature of
the soll. I the ground Is always molst, & smaller extent of
conducting surface for the bottom of the rod will be safer

than if the soll is genorally dry,
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To meet the contingency of a very dry soil at the driest
genson of the year, the electrician, Mr. David Brosks, of
Philadelphia, recommends that the rod have forits terminsl
a conducting surface, placed underground, equal in area to
that of the roof of the building; if this rule errs, it is prob-
ably on the side of safety.

Applying the Brooks rule to the Cavendish mill, the rods
ghould Lave had for their terminals, underground, 4770
square feet of conducting materinl, in contact with the
earth, instend of which they only had the beggarly amount
of less than thirteen square feet, No wonder that the build-
ing was struck. )

Of what material should the terminals of lightning rods
be composed? Iron or copper plates or pipes are the best
material. In all cases where there are underground water
pipes, the rods should connect with them. If these are of
any congiderable extent, nothing more is required. Incases
where metal terminals cannot be provided, then good char-
conl may be used in qoantity sufficient to furnish the required
extent of conducting surface, This substance ranks next to
the metals in conductivity, It may be placed in &trench
leading away from the building, with the rod extended along
the center. Full particulars concerning lightning rods, the
electrical laws concerning them, the electrician's tests for
safety, and the best methods for their consgtruction have been
given, many timesover, in our back numbers; but we pro-
pose 1o continue the subject from time to time so long as
may be necessary. We are confident that, if the insurance
companies were each to spend seven dollars and place the
SCIENTIFIC AMERICAN and SCIENTIFIC AMERICAN SUPPLE-
MEXNT on file in their respective offices during the year 1876,
they would derive many most valuable suggestions from our
pages, not only concerning the means of safety from light-
ning, but the prevention of fires of every description: sug-
gestions which, if required to be carried into practice by in-
surers, would save large sums of money to the companies,

—
LIGHT IN COAL MINES,

Two or three years ago the SCIENTIFIC AMERICAN sug-
gested s plan of lighting coal mines from without, so as to
do away with miners’ lamps, and thereby avoid the explo-
gions of fire damp inseparable from their use. The terrible
explosion which occurred on December 6 in a Yorkshire col-
liery, & colliery said to be worked entirely with safety lamps
under very rigid discipline, gives fatal emphasis to the de:
mand for a different mode of illaminating such works.

The experiments described in this paper (page 120, volume
XXXI.) amply demonstrate the unsafety of safety lamps in
places where blasting is practised, the sound wave generated
by a blast driving the flame through the wire mesh of the lamp
and firing the explosive air without. However perfect the
lamp may be, however carefully mansged, the protection it
affords isonly partial; and explosions are liable to occur so
long as they are employed. The safety of the miners de.
mands, therefore, the exclusion of all lluminating flames,
wherever fire damp is liable to exist, and the lighting of the
mines by luminous radiations incapable of exploding fire-
damp.

This could be accomplished very easily, we believe, by the
generation of the light without the mine (or else at the foos
of aveniilating shaft), and its conveyance through tubes to
the points requiring illumination. Beams of concentrated
light could be sent to any distance through pipes having re-
flectors suitably placed at bends and anygles, or without re-
flectors, provided the interior of the pipes were smooth and
bright. The cost of such lighting would probably be less
than the cost of lamps, and the degree of illumination might
easily be such as to flood the mine with the brilliancy of day -
light,

KAnol.lml' substitute for treacherous safety lamps might be
found in electricity, the lanterns being closed so as to make
it impossible for explosions to occur. If the insulation of
the conducting wires shounld prove a serious obstacle, it is
quite possible that Mr, Edison's ‘* etheric force” would do
the work as well without insulation.

°

THE DISCOVERY OF ANOTHER FORM OF ELECTRICITY,

Several years ago, it was accidentally discovered that,
when the contact of an electric current which magnetized a
large electro-magnet was broken very near one of the poles
of the electro-magnet, the spark was %o much increased in
intensity as to produce a powerfal snap, like that of & small
pistol; while the breaking of the contactat a distance from
the electro-magnet produced by no means such effect. The
next thing observed was the drawing of sparks from the
iron clectro.magnet, or from its armature; but neither of
these phenomena led any investigator to search out their ori-
gin, or to try to find what further results of the same class
could be obtained.

This appears to have been done at last by Mr. Edison, of
Noewark, well known cmong eloctricians for several valuable
inventions relating to clectric telography. He investigated
the nature of the spark which could be obiained from the
Iron core of the electro.magaet, which, according to his
ststement, recently published, does not manifest the ordinary
properties of electricity. The galvanometer is unmoved,
the delicate gold leaf electrometer exhibits no signs of de-
flection, & Leyden jur is not charged by it, ete. But we con-
sider the conclusion that this manifestation shows the exis:
tence of & new force, to be rather hasty.

It is well known that static electricity, which will produce
ashock, will not move the galvanometer, and that the enr-
rent of alarge eloment of a voltale battery will neither move
o wold leaf elecirometer, charge o Luyden jar, nor produce &

shock. Therefore to say that the phenomens observed ot
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test new “* prineiples, until now burled in the depths of hy-
man Igoorance,” as some of the reporters of the dully papers
have done, is, to say the Jeast, rather premature,

Weo will here call attention to the fact Vhiat at present three
principal forms of electricity are known, and they vary so
much in their nature that formoerly some investigators in-
clined to consider them as separate forces or flulds,  Firat we
have the so-called swatic eleotricity, possessing great tension ;
it is developed on s small seale by friction, and on n large
seale by evaporation and induction, as manifested in thun-
der storms, For this form of electricity, not only all kinds
of metals, but water and the human hody are good condue.
tors, even the dry skin of the hands formivg no obstacle.
Secondly, we have the volwic or galvanic electricity, origin-
ated by choemieal setion, and developed in our galvanic bat-
terios, For this form of eleotricity, only some motals are
good conductors, othors poorer, while water and the human
body are bad conductors; its effects on tho latter cannot be
studied without wetting the skin, as the dry skin is a non-
conductor of it. This form of cloctricity is used for tele-
graphy, while, a8 is well known, the static electrioity (as ob-
tained by friction) is not o uselul for this purpose, it
great tension causing it to escape too casily. Thirdly, we
have the thermo-electricity, discovered In 1820, by Seebeck
in Berlin,which differs as much from the galvanic electricity
as the latter does from static electricity., For this thermo-
electricity, water or the humen body is an absolute non-con.
ductor, and a thin metallic wire is but a poor conductor; so
that it can searcely pass through the whole length of the coil
of a common galvanometer, and does not act on this lostru.
ment, bot is powerfully indicated by one msade with very thick
and short wire, even il the galvanometer consists of one sin-
gle, heavy, and noinsulated wire,in a coil of one turn or only
half & turn,

Now it appears to us that the form of electricity discoy-
erad by Mr. Edison, may be:

1. A fourth kind of electricity, requiring as little or less

insulation than the thermo-electricity of Seebeck. It i said
to pass over the ordinary gas pipe, and can equally well be
drawn from several of the chandeliers in a house, or eyen in
other houses, if one of them is connected with the source of
the new eleotricity.
2. it ey consist of a continually reversing corrent of indue-
tive electricity of a form in qualicy between the staticand gal-
vanie kinds. This appears the more probable as its source
is said to be a vibrating armatuore, in which of course there
are continuous interruptions, the induced currénts formed
by the interruptiops running in an opposite direction from
those formed at the mwaking of the contacts,as is well known
by all electriciaps. Sach continually reversing currents of
course cannot act on the galvanometer,gold leaf elactroscope,
or Leyden jur, as their rapld reversion neutralizes all possi-
ble charge, the only manifestation bLeing the sparks. of
which, however, the rapidity of the succession causes an
sbundance, lLittle affected by imperfection or even alsence of
insulation.

At the same time, this would explain wby one end of a
long wire, bent over the other end connected with the elec.
tric generator, will produce aspark. Electricity is present
in sach abundance that branch carrents are easily supplied ;
while at the same time the two polarities are continually and
so perfectly balanced as to exactly counteract one another,
$0 &5 o be unable to charge sny conductor, or to manifest
the results of such charge, as in an electroscope, or to estab-
lish & polar current and manifest its results, ss with a gal
ssnometer. It is undoubledly & menifestation of electricity ;
and being neither positive nor negative,as isthe case with ull
the forms of electricity thus far known, it might be ealled
pentral elcotricivy.

The sparks investigated by Dr. Reiss, the well known
(ie min electrician, and called by him weak sparks, have
polarity, buing either positive or negative; and although
they bave certain resemblances to the electricity obtained by
the method of Mr, Edison, they appear to be of a different
nsture, bavivg a very different origin,

The most remarkable feature of this new form of elec
tricity, which proves its perfect neutrality, is that it Las no
appatent effect on the human body, and none on even that
most delicate of all electric tests, the properly prepared
frog's Jeg, unless an exceedingly strong galvanic current is
used sround the maguet,

Two New SNtreet Kogines,

A pew traction englne for street usage has recently boen
tested in Brussels, Belgium, with satisfactory results. FEx
teriorly it resembles an ordinary street car, with the excep
tion of the chimney which projects through the roof. The
body is placed quite low, and the wheels, whick run on
mils, are conceaied to within & short distance from the
ground, The boiler is tubular and inexplosible, and s heated
by coke. The eogine is one of the Brotherhood three-oylinder
pattern. The exhaust is condensed in a tubular condenser,
and the boller is fod by A soparate steam pump, The ma.
chine traveled without smoke or escape of stesun, made no
uiore noise than an ordinary borse omnibus, and turned
sharp curves very easily, Another engine Lias beon intro
duced In Paris; but instead of running on s tramway ke
the s'ove, 1t s & kind of omnibus or steamn carringe, It ac
commodntes 12 passengers and walghys about 5 tuns, A
vertieal engine supplies the motlve power and ocoupies u
spuce fo the rear of but 80 ioches Ligh by 31 inches broad,
A Giffand Injector forces in tho feed water, which I:t takon
from Vhe guders or aby other convenlont sourve, The ma
chilon will travel ut the rate of U wiles por hour, About
b Lot power s utiligad, requiring GO0 quarts of water,

and 110 1bs, of coal per hour.
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THE NEW PHASE OF ELECTRIC FOROE.

In our number for last week, wo callod attention to what
wao nt first supposed to be a similarity between the prior ex.
poriments of Profonsor Reiss and those of Mr, Edison, A fur-
ther examination of the Reigs reports satisfios us that the
results obtalved by Mr, Edison are novel, and haye little or
nothing in common with thoss of Profeisor Helss.

We have had an opportunity of closely examining the ap-
paratus by which Mr, Kdison and his assistants obtained the
ovidences of the supposed new kind of eloctricity which Lias
Intoly elicited so much Inquiry and speculation, and we pre-
sont herewith three dingrams of some of the apparatus used
by Mr. Edison during his experiments,

The first recognition of the distinctive charncter of the
spark oceurred on the evening of Novembor 22, Mr. Kdison
and his aasistants, a8 wo have already stated, weore experi-
mentivg with a vibrator msgnet, consisting of a bar of
Stubb’s steel, fastened at one end and made to vibrate by
means of a wagnet, when they noticed a spark coming from

nection, which would draln the wire of induced electricity,

it there were any—bright sparks are visible between the

ﬁmphllo points in responso to the motlon of the telographie
ey.

Standing on an insulated stool, the experimenters draw
sparks from the following arrangement (Fig. 3), in which = Is
the end of the vibrator (which, as wall as the battery, is insu-
lated): A, & secondary battery; B, & 200 obm eoll or copper
wire; € is a block of jron, and 1), & condenser, all well inyu -
lated except A, which is of glass, and stands on the table,

In another experiment s glass rod, four feet long, with &
piece of carbon fixed to one end, was well rabbed with a silk
handkerchief overa hot stove, and the carbon point presentsd
to the apparatus, the other end of the rod beiog held in the
hand with the handkerchief: sparks wers drawn, yot the
galvanometer chemical paper, the sense of shock In the
tongue, and a delicate gold leaf electroscope wers not In the
least affected by the mysterious current,

Tested in whatever way the experimenters bave been able

I

the core of the magnet. They lLad often noticed the same
phenomenon in connection with telegraphic relays, in stock
printers when there were iron filings between the armature
and the core, and in the new electric pen, and had always
sapposed it to be due to inductive electricity. On this occasion
the spark was so bright that they suspected something more
than induetion. On testing the spparatus they found that,
by touching sny portion of the vibrator or maguet with a
piece of metal, they got the spark. They then connected &
wire to the end of the vibrating rod (the wire leadivg no-
where), and got a spark by touching the wire with a piece
of fron. Still more remarksble, a spark was got on turning
the wire back upon itself and touching any part of the wire
with its free end. The end of the vibrating rod was then
connected by means of the wire to a gas pips overhead,
whereupon a spark could bedrawn from any part of the gas
pipes in the room, and subsequently it was found that the
spark could be drawn from any part of the whole system of
cuy gas pipes, The vibrator acd battery were next placed

on insulated stands, and the wire, connected with #, Fig. 1,
wias carried over to the stove, about 20 feot distant, Oun rub.
bing the end of the wire agaiost the stove, splendid sparks
were observed. With the wire permapently connected with
the stove, sparks could be drmwn from sny part of the stove
with a piece of metal held in the hand. Again, while the
vibrator was in action, & block of iron was placed near r,
but not touching the bar, nor connected with It in sny way
except by the wood of the base through the table, and sparks
eould be drawn from the iron

These and other experiments which we have bad the ples.
sure of witnessing show conclusively that the new force is
wot nmenable to the lnws of voltaie or statio electricity.

An experiment made with the apparstus figured in the large
engraving (Fig. 2) will satisfy any electrician that the force
in setion 1s not induced electricity. All the parts are lnsu
Inted except the gas fixture A Is the battery ; B, a common
telographic key : C, an eloctro-magnet ; D, & bar of cadmium
(or other wetal, cadmiom being the best) supported by an

nsulated stand ; E is amireor galvanometer ; ¥, the gas pipe
G, w durk box enclosing ponoils with graphite poinis (common
jond pencils). The unknown currous passos from the bar of
cadmiom through the gulvanometer, without causing the

slightest detlection, and-—notwithstanding the gas plpe con.

(

ML EDISON'S APPARATUS, EXHIBITING THE NEW PHASE OF ELECTRIC FORCE.—Flg, =

to devise, the new current refuses to obay any of the estab-
lished laws of electrizity further than that it traverses metallic
conductors, manifests itself as lighs. aod can be controlled by
making and breaking connection. Among its observed pe
culiarities way be noticed its lack of polarity, indifference to
the earth (and consequently its capability of transmission
through uninsulated wires), its power of producing action
when turned back upon itself, its Independence of electric
non-conductors, and seeming lack of mechanical and pbysio-
lJogical effect,

Mr. Edlson has proposed the nawme ‘' etheric force.”

Since the above was pat in type, Mr. Edison has sent us
a variety of additional particulars pertainiog to his new and
interesting discovery, which we shall give to our readers in
our next number,

TIMELY SUGGESTIONS.
lvery Bmployer should present his workmen and appren
tices with a subscription to the SCIENTIVIC AMERICAN for the
coming year,
Every Mechanio and Artisan whos employer does not
ke the SCTENTIFIC AMERICAN should solicit him to subseribe

for INT6
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Now isthe time for new subscribers to send $3.20 and com
mence with the new year.
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AMEMICAN

It is easy for any one to get ten wubac ribersat £2.70 each,
and for hix trouble obtain the splondid large steel plate en.
Men of Progress,” waorth $10

graving

It is easy for any old subscriber 1o get & new one 10 juin

in taking the papoer

It is no more trouble o rvl;;! $6.40 for two subsoribers
than $820 for one.  The scnder gets a copy of Scuexox Re.

conp, or of Wiisxsues Axn Reciees, as he may prefor, for
his trouble

If any mechanie whom you ask o miliseribe says he can
uot afford it, tell him o cannot afford not to,

If any one winhos specimons of the paper to examine be-
fore subscribing, toll him to write to the publishers, and on.
closo 10 eonts, and it will be sent to him by return mall,

If handsome name Lists and prospectuses are wantod o
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xrrio AMEIICAS bound can have theom neatly dons ¢ thia
oo,  Price $1.60,

I———




402 _

. A (Continued from first page.)

will thus have completed exactly one quarter revolution,
changing for a given location from an edge view to full
face, or wice verad. The reader has doubtless ere this divined
that the despatoher, in raising a danger signal to release the
outgolng train, or in setting the flying switoh signal, simply
pressed a button which established an oloctrie current, and
thus charged the disks as was necessary, From the fore.

also it will be obvious how this signal is worked on
the block plan from two different points. As soon, for ex-
ample, as & train passes a given location, an operator there

posted, by the means described, sets the danger signal.
When the train reaches another point a safe distance away,
it may itself, by pressing on & gimple and delicate circuit
closer, arranged, as shown in Fig. 4, under the rails, again
establish the current, which will free the disk arm a second
time and tarn the disk to safety for following trains. Or, as
it is easy to see, by the use of two circuit closers properly
disposed, the train might set its own danger signal and then
reverse it when a suitable distance has been traversed.

But it is not enough that the sigoals should be set. The
people in charge of them must also be infallibly informed of
that fact, a8 well as of any failure in the working. For this
purpose the tell-tale shown in Fig. 2 isused. This is the
machine which announced thatthe incoming train, in one
example, was coming over the 53d street crossing; or more
properly, it first showed that & block signal had there been
set and afterwards reversed; for through that signal it was
operated, as we now proceed to show.

By examining the circular stage, C, in Fig. 8, a pair of
springs st the left hand side, placed so as w0 overlap, will
be noticed. There are two peirs of these springs, arranged
diametrically opposite to each other on the circle, and hence
between the two similarly disposed single springs, through
which the circuit, as before explained, is established. The
members of each pair of springs overlap without touching,
but are brought iu contact by one of the pins on the cam on

the disk shaft, during the revolution of the latter. Without
entering into further detail, we may state that this contact
must necessarily be caused with one or the other pair of
springs whenever the disk changes position, and the effect
of such contact is to send & current to the electro-magnet in
the indicator, Fig. 2. The armature of this magnet is con-
nected with the index clapper, and the general construction
is such that, whenever the magnet is excited, the clapper will
be thrown over to & position opposite to that in which it hap-
pens to be. The relation between indicator and signal is so
edjusted that whenever the signal shows ‘ danger,” the
.clapper, which has s weighted extremity to aid its motion
and to strike & gong at each end of its course, and so to give
warning, swings over to ** block ;" when the sigual is reversed
the arm swings back to ““ clear.” During its travel it strikes
a suspended ball, and this, vibrating, shows to ano perator,
who may hiave several indicators before him, which one has
just become reversed. By this arrangement, it will be evi.
dent that when the sigoal moves the indicator must show it,
and vice sersd ; yo that the operator always bas sccurate know-
ledge of the state of the sections of line under his charge,
no matter how far distant from him, or how widely sepa.-
mted the same may be. There are many ingenious points
about the system, which lack of space forbids our describ.
log. We may mention, however, the device partially shown
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at F, in Fig. 8, which consists of the winding stem for the
signal welght, and also other mechanism, which compels the
turning of the stem and the consequent winding of the cord,
before the door of the case in which the signal is contained
can be unlocked to admit of the insertion of the lamp at
night. Another ingenlous device is that used for draw-
bridges, which consists of a lock on the crank, which with-
draws the locking pin of the bridge, It is imponsible to do
this until n button s pressed, which sets a danger slgnal for
approaching trains, nor can that signal be reversed or tam-
pered with until the bridge isagain securely locked in place,

One of the most important localities where that system is
nocessary Is at the crossiog of several tracks, similar to that
at O8d streot; and hoere also is used the new switch appar
atus, which forms the third and last portion of our subject,
Fig. 0 shows the interior of the switch house with the
working lovers, Each lever is connected to n welghted arm,
A, Fig, 6, and also, by suitable interposing connections,
through the rod, B, to the locks, the signals, or pwitches, At
tached to the shank of the lever, at C, are jolnted rods, which
are secured to a peries of square shafts, D, Fig. 7. Just
above the shafts are the locking plates, E, These are flat
iron plates hung in journals at each end, In the edge of
each are notches, which hold the levers and prevent them
from moving from the ends of the slots in which they work
when the latches lay flat, as shown. If, however, a latch be
tipped by pressing on a foot piece in front of the lever, the
rod of which bears against the point, F, Ry, 7, the lever
will be freed from the notch. The interlocking arrangement
is found in cams on the square shafts, . Theso are so dis-
posed as to be immediately under the edge of the latch
plates, When a shaft is so turned that the eam presses on
the plate from below up, then, obviously, the plate cannot
be tipped by the foot piece, nor the lever disengaged; so
that the latter is thus securely locked. It is impossible to
set a signal at safety if the switch points are not properly
placed and locked, nor can the latter be altered after the sig-
nal is set. Any combination of interlocking is possible: in
other words, any lever can be made to lock any other lever,
80 that it becomes a simple problem to adjust the apparatus
in conformity with the number of track requirements at
any particular situation. The lock for the ralls consists of
& hollow cast iron sleeper placed under the ends of the
switch rails, and having other two crescent-shaped pivot-
ed latches connected by a rod. By moving the latter, the
points of the latches wre lowered beyond the bottom of the

rails, so that the same can be moved sideways, or raised so
as to prevent any similar motion. The construction is such
that, unless the rails are properly placed, it is impossible to
raise the latch, which thus offers an additional means of
safety. Taken as a whole, the ingenuity, simplicity, and
atility of this perfect system of communication, and the
contrivances invented to accomplish it, are truly wonder-
ful. The mechanical appliances are the joint inventions of
Mr. J. M. Toucey, the General Superintendent, and Mr. Wil-
liam Bachanan, Superintendent of Machinery, of the Hudson
River Rsilroad.

The electro-magnetic signals are the invention of Mr.
Daniel Rousseau of this city, and are the subjects of several
very recent patents. The depot arrangements are the re-
sults of the combined skill of Superintendent Toucey and
Depot Master Franklin. To all the above named gentlemen
w e are indebted for much courtesy in facilitating our obtain.
ing the interesting facts here presented.

ACIDEMETRY APPLIED TO THE TESTING OF VINEGAR.

In order to determins the value of a vinegar,it is necessary
to discover in what proportion acetic acid is present and to
assure oneself that no foreign mineral acids are contained.
The chemist executes these various operations with acidi-
metric liquors, reagents, and apparatus; but there has been
for some time needed & simple and practical process availa.
ble to those who may not have at their command the re-
sources of a laboratory. MM. Reveil and Salleron have re.
cently devised an acidimeter, the use of which is illustrated
in the annexed engravings (taken from La Nafure)and which
can be readily understood and the directions for its manu.
facture and employment followed.

The necessary apparatus consists, first, in a tube of glass
closed at one end as shown in Fig. 1; near said extremity,
at the zero mark, the word ** vinegar " is inscribed to in.
dicate the amount of vinegar to be employed. Above
the zero, the tube is divided off .and the divisions are marked
1, 2, 8, ete., 50 as to show the richness in acid,as will be de-
scribed below. Second, there is a small sponge sttached to
& whalebone to be used to clean the tube after each ex-
periment, Third, a pipette (Fig, 2), is marked to show a
quantity of 025 cubic inch of liguid, so that the amount
of vinegar for each test can be accurately measured. Lastly
a flask of liquor, used as a standard scidimetric reagent, is
added.

One fourth of an inch of vinegar is taken into the pipette
and retained therein by the finger,as shown in Fig. 2. This
is allowed to flow into the graduated tube and the acidime-

tric liquid, colored blue,is slowly poured in. The fluid soon
becomes rod when the tubeis agitated by belng turned over,

[DecemBer 25 1375.

the thumb stopping the opening. More of the test liquid is
added, the mixture a second time shaken, and so on until
the fluld in the tube becomes of the eolor of the red
outer skin of an onion. The gemduation on the tube, cor-
rosponding to the level of the liquid, Is then read off, and
this shows the centesimal proportion of neetlo nold contained
in the vinegar,

Thoe renction can ensily be followed, The scldimetrie

liquor, prapared in adyance,ls & solution of borax and caustic

sodn, The proportion of these ingredients is ecalculated 1o
correspond to a certain quantity of crystalizable acetic acid,

The lquor ix colored blue by litmus, and indicates by its
change to violet red the moment when the saturation of the
acid by the base is effected.

Vinogars are sometimes adulterated with sulphuric and
othoer mineral neids, which may be detected as follows: The
vinegar to bo tested Is boiled with a few fragments of starch .

Fig. 2. Fig. 1.

-

3

It i3 then cooled, diluted, and a few drops of iodine tincture
dropped in.  With pure vinegar, the blue color of iodide of
starch should show itself; if no coloration ensues, s foreigo
mineral acid is present. Wine vinegars are frequently falsi-
fied with wood vinegars (pyroligneous acid): this last pro-
duct almost invariably contains small quantities of salphate
of sods, the presence of which may be detected by the addi-
tion of chloride of barium, which yields a white precipitate,
sulphate of baryta.

KING'S IMPROVED SUPPORT FOR PRINTERS' GALLEYS.

The annexed engraving represents a simple little device
designed to support a printer's galley when the same rests
upon the case, during the process of making corrections in
the type or during the transfer shereinto of type fiom the
stick. Ordinarily the galley is rested against the ledge of
the case or else placed diagonally across the latter, thus
covering several letter boxes and necessitating its beiog
moved whenever the types contained in such receptacles sre
required. The present device sustains the galley in such s
position that none of the boxes are wholly closed, so that
access into aony one of them may easily be had.

As shown lo the engraving, it consists simply of & meta
easting, forming s straight grooved piece between two pa
rallel pleces, disposed at the ends and at right angles there-
to. The groove in the central portion and notches in the
cross pleces fit over the transverse partitions of the case,
and the galley rests against one crosspiece while the other
pressos against the longitudinal partition or edge. The in
vention I8 a bhandy convenience for compositors.

Patent now pending through the Sclentific American Pa
tent Agency. For further partioulars address Messrs. John-
son & King, 100 11th street, Brooklyn (E. D), N. X.

Tux hydraulic ram is upe;hlly useful where there is a
small stream of water and only a slight fall. A fall of two

l feot, and a flow of 1} cubic feet of water—92§ 1bs.—per mi.

nute, will deliver 0°010 of a cuble foot of water por minute
at a hight of 88 feet.
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NEW DOUBLE SHAPING MACHINE,

Messrs. R. Fernau & Co,, of Vienns, Austrin, liave re-
oontly putin market a double-acting shapiog machine, of
which the specialty consists In the arrangement of the foed
motion, which will be understood by reference to the per.
spoctive skotoh and the doetall, The boss of the driving
pinion 18 extended, and han & ourved slot formed In it, which
imparts an osclllating motion to s lever; this motlon s
transforred to a horizontal shaft, through which It in con.
veyed to the tool holder. On the front end of this shaft Is
n cast fron cap, which serves ns a lover and also ay a covor,
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life and the products of our workshops, The great burry,
which has characterized our people, to reach rosults and to
nccumulnte riches cnuses that noglect and superficial work
manship which I8 so prevalent, Searcely a paper Is pub-
lished that does not contain in its columnys some startling
neoldent, nccompaniod by great loss of life, oceasioned by
defective machinery or ignorance In its mansgement, Rall-
road collislons nearly all result from these causes, The dis-
astrous orrors which frequently ocour in many clties among
chomists and druggists arise from an ignorance which nover
would or could exist if & compulsory and skillful training in

Sir Isane Nowton's Experimon s,

Whon Sir Isaae Newton changed his residence, and went
to live in Lelooster Place, his next door nelghbor was &
widow Iady, who was much puszled by the little she had
observed of the philosopher. One of the Fellows of the
Royal Soclety of London called upon her one day, when,
amonj other domestlc news, she mantioned that some one
bad come to reside in the sdjoluing house, who, she felt
cortaln, was a poor crazy gentlemsn, ' because,” sbe con-
tinued, *ho diverts himself in the oddest ways imaginable,
Kvery morning, when the sun shines so brightly that we
are obliged to draw the window blinds, ho takes his seat In

Ina alot In the cover (soo g, 2) In placed a bolt, which can
bo moved up or down st will,
the end of the bolt project.
ing, a8 shown in Figs, 1 and
9, Into a trisngular opening
in the ploce within the cap,
#0 that the osclllating move
ment of the cap gives great.
or or less motion to the plece
above mentioned, which car-
rios at the upper end a pawl
and mtchet driviog s toothed
wheel, that in its turn con.
yeys motion to n worm and
wheol. The spindle of the
Iatter carries a horlzontal
pinion gearing Into & rack,
and gives motion to the
wheel,

Skilled Labor,

The richest mines of
wenlth of a nation are its
workshops, its factories, and
its farms, filled with men of
highly trained and skilled
Inbor, it being n universal
Iaw that the world's great
prizes go to the best. This
is not simply an abstract
question, but one affecting
us all in our prosperity and
suoccess every day and every hour of the day, and every day
in the year. France, Switzerland, Prussia, and Germany
have Iaid us, and are laying us, every year under contribn-
tions of millions of dollars for very superior workmanship,
taste, and skill, Thelr silks, their laces, their cloths, their
china and porcelain, their bronzes, their fabrics in metal
and wood, and their objects of vertu and art could belargely
produced in this country if we had developed and educated
our artisans and mechanics np to the same perfection in
workmanship that they have in those countries,

Their mode of thorough instruction in their workshops
and manufacturing establishments produces men of the
highest order of training, ability, and skill. If we take, as
sn example, the small State of Wurtemburg, in Germany,
with a population of 1,778,000, we find that they have forty-
nine industrial and technical schools for the training of boys
and educating them in all the industrial arts. In these
schools there isa mercantile and commercial course, and one
for the application of chemistry to the chemical arts and

manufactures, where there sre fifty-one professors and
teachers of chemical and physical mineral-
ogy, modeling rooms, mechanical work-
shops, rooms for drawing, botanical garden,
and astronomical observatory. There are
other schools for building instruction and
trndesmen, where builders are trained for
masters and constructors of public works,
ete,, and plasterers, carpenters, grainers,
painters, smiths,ete., are educated for fore
men and masters; and the schools are
crowded with those for whom they were
intended, while the graduates are eagerly
sought everywhere on the Continent for
their superior excellence.

There are also schools for education in
all agricultural pursuits, in which practice
is combined with theory, they baving under
their care four hundred square miles of ter-
ritory These schools are largely attended,
for in one yesr 12,040 persons, in 523
punces, were getting a thorough, complete,
and practical agricultural education. Con.-
nected with these schools are institutions
for practical training in snstomy, physiol-
ogy, and diseases of animals; and a smithy
is attached, in which 4,000 animals were
shod per year.

The result of this discipline Is shown in the superior skill
of the workmen, the excellence of all their works in the arts
and sciences, and the harmony existing among them. A
thorough scquaintance with a particular industry necessi-
tates a wide range through the field of knowledge, and makes
& familiarity with all the causes which produces such effects.
The brain is the motive power as well as the guide, for it
points the way, and all things move as it points. Skilled
Iabor is its own protection. While Its progress may be tem-
porarily impeded by the glittering tinsel of some superficial
work, yet its final success is conclusive proof that ““allis
not gold that glitters,” for merit in all things must win.

Carolossness and Ignorance are the most frultful sources
of loss of life snd property. Proportionately, as the mind
becomes trained and disciplined, carelessness ceanes ; greater
eare I8 manifested in the mansgement of all the aifairs of

Fig.l.

sohools established for the purpose, under practical as well

DOUBLE SHAPING MACHINE.

as theoretical masters of the particular industry sought to be
acquired, had been gone through. We often read of the
falling of a floor filled with people. This shows an ignor-
ance of building and of the strength of different materials, &
knowledge of which is so indispensable in this important
branch of industry. Schools established for a thorough
training in mining would not only save life and property,
but cause a more profitable development of our mineral
resources.

““ Knowledge is power.,” It is the limiting director of the
productiveness of all labor. As a knowledge of all the arts,
a thorough acquaintance with the laws of nature exists, so
will be the progress in improvement in all the affairs of life.
Its application to all the industries causes a greater produc-
tiveness from the same labor. It has decreased the labor of
farming, and increased its producing power. The supersed.
ing of the scythe and the cradle by the mowing and reaping
machines has ensbled a much greater number of acres to be
tilled ; at the same time a larger value is realized from the
same quantity of land
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front of & tub of scapsuds,
and occuples himself for
hours blowing soap bub-
bles through s common clay
pipe, and intently watches
them till they burst. He is
doubtless now athils favo-
rite amusement,” she added ;
*“ do come and look at him.”
The gentleman smiled, and
then went up stairs, when,
after lookiog through the
window Into the adjoining
yard, he turned round and
said: “My dear madam, the
person whom you suppose to
be & poor lunaticis no other
than the great Sir Isaac
Newton, studying the re-
fraction of light upon thin
piates, a phenomenon which
is beautifully exhibited upon
thesurface of & common soap
bubble.”
This anecdote serves asan
excellent moral not to ridi.
. gy~ cule what we do not under-
— se=——  stand, but gently and indus-
= TS e triously to gather wisdom
from every circumstance
around us. —Druggist’s Oir-
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Cormner Lots.

To persons about to build a residence in the city, the fol-
lowing article from the Land Owner, on the most desirable
corner to locate on, will be read with interest:

When a lot is on the northwest corner of two streets, it is
best, in a sanitary point of view, for its frontage to be on the
west side of the street and the depth on the north side. The
bouse thus gets the sun in the front bed rooms in the morn-
ing, and on the side of the house, locking south, nearly all

day. When a lot is on the portheast corner, it is best that
its frontage should be on the east side and its depth on the
north side of the street. The east side of the street looks
west, from which quarter our prevailing cold summer winds
come, All rooms looking west are very cold at night, espec.
ially at the time of year when sudden changes of temperature
are common, If the front bed room windows face the east
side of the street, they can be kept closed at night and air se-
cured from the sheltered side windows on the north side of
the street, on which the sun shines nearly
all day. Ifa lot is on the southwest cor-
ner, it is better that the frontage be on the
south side, and its depth on the west side
of the street. The rays of the sun do not
strike the south side of the street, while
they do strike the west side in the early
half of the day—thus getting the sanshine
and heat in the front bed rooms at the
most desirable hours. When a lot is on
the southeast corper, it is best thas it should
have its frontage on the south side and its
depth on the east side, for the reason, be-
fore stated, that the sun does not strike
the south side of the street, while its rays
are poured on the east side from about
noon till 5 p.m. The cold winds of night
can be kept from the best (the front) bed-
room by having the windows closed on the
east side and by opening them on the south
side. These are important facts to be re-
membered by those who are sub.dividing
large lots for sale, or by those who are

DOUBLE SHAPING MACHINE-SECTIONAL VIEW,

The greater the skill, the greater the wages. Every hour
spent in improving the mind is & bid for increased pay.
*“ The laborer is worthy of his hire,” and that worth s en
hanced just in proportion as a knowledge of his work is
great or small. The foreman of a workshop recolves greator
compensation thao any other workman, Why?! Because he
possesses greater intelligence on all matters connocted with
the work., This subject is capable of being drawn to a great
length ; but enough has been said to show the benefits arls.
ing from knowledge and skill in all branches of industry, and
that industrial and technical schools should be established
everywhere.— Philadelphia Inquirer,

TrE voluwe of a confined mass of gas Is Inversely pro.
portional to the pressure to which it is exposed ; the smaller
the pressure the larger the volume, and the greater the

pressure the less the volume,

erecting houses on large corner lots, where
they are in & position to front them either
Way.

No one looking for a residence site, who can afford to buy
 corner lot, should fail to do so. By havinga corner all dif-
ficulty about securing abundant sunshine and air in each
room is avoided. Of almost equal value with sun and air is
the cheerfalness of rooms in & corner house. The effect upon
women, who have little exercise or change, is exceedingly
beneficial. There is, from a corner house, an outlook that
whiles away many an hour which would otherwise be dull to
the dweller in the house. 'The average cost of & corner lot
over a middle one in a residence location is 40 per cent, and it
15 worth more than this difference. A corner house will rent
for nearly enough more than a middle one to justify the pur-
chaso of the former from an investment point of view
alone, Those who wish s sunny, well aired, and really
cheerful dwelling should strain every point to secure & cor.
ner. Better a corner and poorer house than a fine house

hemmed in between other dwellings.




decaying organis substances, filtration of the fluid,
usivg it for drinking or cooking, is an important sa.

in i, all so constructed that the water passes through
certain substances which, while arresting the passage of
matter mechrnienlly susponded, are sometimes of such a
nature as to absorh deleterious gases and effete substances.
In the aunexed engravings, from Knight's *“ Mechanical Dic-
tiopary”™®, will be found rapresentations of seyeral different
inventions in tho filter line.

LABORATORY FILTERS,
used by chemists, are of the simplest construction, and are
represented at @ and b, in Fig. 1. The first is made of a cir-
cle of bibulous paper, folded and opened into a quadrant and
inserted into a funnel of glass or paper, For filtering mat-
ters which become viscid on cooling, such as gelatin, tallow,

Fig. 1.
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wax, ete., the apparatus shown at b is used, in which the fil-
ter is placed within & water bath which bas a leg heated by
an alcohol lamp.

DOMESTIC FILTERS

are frequently made in the form of a submergad jar or box
composed of porous stons, through which the water passes
Fig. 2. aod is withdrawn by anex-
terior faucet, as represen-
. ted at e, Fig. 1. Inanother
form the filter is placed
within a barrel, and the
water passes through a
coarse filter, D, Fig. 2, and
up a central tube, C, to an
upper chamber and thence
through filtering materisl
placed between two perfo-
rated disphragms, F G.
The water is drawn from
the lower annular chamber
by & siphon, G', having a
stop cock at its lower end.
A good domestic filter is
I easily constructed of a deep
Sphon Pilter, wooden tub divided by a
tight vertical partition
through the middle, the partition beiog perforated near the
bottom. The tub should be nearly filled on both sides of
the partition with granulsted charcosl, made from sugar
maple and screened through & mesh of one sixteenth of an
inch, the fine dust being separated by bolting. The foul
water enters the tub on one side, pssses down &nd through
the holes in the partition, and rises up on the other side, leay-
ing all its impurities in the charcoal. Flg. 2 is a

o

REVERSIDLE FILTEN
interposed in a length of pipe. The
water flowing from A to the filter-
ing surface, T, has its impurities
detsined, while the strained water
runs offat B. When the filter sur-
face, T, has bLecome foul, the
handle, H, is turned, throwing the
dirt to the delivery side, where it
earried off by the current of pass.
Ing water, A

CHARCOAL PILTER
In shown in Fig. 4, which is
used for mugar refining. Upon
the bottom of a high eylindrical
vessel, which Is charged with ani.
msl charcoal, C, & filter cloth is
spread, and upon this the lower
charcoal Isyer is tightly pscked, while the remainderof the
filling is left loose, Another cloth and & perforated plate
complets ths colomn. The sirup to be filtered is let in from
the cistern, 8, the supply Leing regulated by the bsl! cock,
6d. ¢ 1aatabe by which air is allowed 10 excape, and m &
manhole for giving access 1o the interior for cleansing, eto.
An wroangement of a filter in connection with a cistern is
represented in Fig, 5. The water passes down through the

Reverritds
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Charconls Filter,

charcoal or other filtering material in & permanent chamber,
on one side of an axinl division, and, after passing beneath
the latter, rises up and is
drawn off from the other
side.
In order to accertain the
quantity of a liquid dis
charged or received through
an orifice.
MECHANICAL 1IQUID METERS
of various forms are em-
ployed, the principal being
known as the dinphragu, the
balanced(in which compressed
air is used), the piston, the
propeller, and the flexible
tube and roller.
In Fig. 6, at A, is shown
THE STEMENS AND HALSKE
SPIRIT METEN,
which registers the quantity
of spirit discharged and algo the amount of absolute alcohol
contained therein. The liquid entering at # passes through
the pipes, ¢ d, one of which termioates in a chamber, o,
whence it is carried by the pipe, f, through the vessel, 4.
The other conducts it directly to the upper part of g. The
parts of the pipes passing through g are perforated so as to
make currents in the vessel in order thoroughly to mingle
the spirit, and the two pipes meet at %, whence the liquid is
led by iinto a chamber, j, and thence to the volumeter,

Fig. 6

Fig. b.

Filtering-Cistern,

I

s Aleters,

which Is a hollow draum. 7, haviog a concentric cylinde
the space between the two belng divided Into three compnrt.
ments, Three alits in the contral eylinder permit the liquid
to flow successively into each compartment, as it in turn oe-
cuples the lowest position, und the Apparatus remaing sta.

r, m,

*Publisbed In numbers by Messrs, Murd & 1oogliton, New York clty

|DrcemBer 25, 1875,

this then beging, whilo the aperturs through which it re-
colyed ita supply In earried, by the rotation, nbove the lguid
In the contral ehnmbor,  The registering dixly nro aotunted
in the ususl manner.  The amount of pure spirit is deter-
mined by n hydrometer, #, in the tank, g, the instrument Lo
ing filled with alcolol, and rising and falling according to
the density of the spirit. Its motions actuate suitable reyzis-
tering devices which give an indication each time the valy-
meter is emptied, and to an extent showing the quantity of
pure spirit contained therein.

DUROY'E WATER METER

is represented at B. A diaphragm, b, in a casing, «, carries
u closely fitting metallic digk, ¢, held in position by the rod,
. Water enters throngh either duct, o or f, raiges the
diaphragm, and forces out the water on the opposite side
until the vessel is full, when the diaphragm fits against that
side. When the weight rises to the top, that side is given
o préponderance, causing the vessel to turn on its pivots
until the relative places of the sides are changed. At the
same time, the supp'y opening is closed and that for dis-
charge opened. Payton's meter, (", same figure, contains
two S-shaped arms, whose extremitiedare during rotation in
close contact with ench other and with the sides of the box,
The mrrows indicate the direction of the current.

ATWILL'S PULSATING PISTON METER,
IYig, 7, bas & piston, E, which turns on an axle shaft com

Fig. 7.

Pusating-Piston Meter.

municating motion to the register and carrying an arm
which, at the end of each stroke, changes a cylindrical
valve, F* so as to cause the water aslternately to enter and
discharge from the measuring chamber at opposite sides of
the internal partiticn, C. The spiral vane meter, shown in
Fig. 8, is<imply &8 water wheel within a pipe connected to
a register to indicate the flow of water. The flow is reguln-
ted by n sliding valve. In

YOUNG'S SPIRIT METER,
same figure, a float, G, in the measuring chamber, is at-
Fig. 8.

Spirnls Vane Meter.

Young's Spirit-Meter,
tached to each end of u pivoted beam. The alternate down-
ward motion of the floats, as the chambers are discharged,

_Fig. 10.

Agmicd- Moter

Liywor-Thief:

tionary until the lower chamber 14 full, The discharge of

directs the induction flow from one to the other. The valve
stems have u limited sliding motion in the flonts, 8o that each
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of the Iatter will rise to a sufficient hight without raising
the valve 1o permit of empiying the chnmbar, At the point
of discharge, the waighted rod, J, is thrown pust the verti-
onl and, closing the valye to ono chamber, opens the indue-
tion pipe to the other, depressing that float sufliciently to
close the escape valve. In
NICKLES' METER,

Fig. 9, the liquld owing into the chamber, D, Is, by means
of the valye, (', admitted alternately to each end of the hol.
low valve, B, which is divided into compartments by the
partitions, / /. From these the fluid flows alternately
through appropriate portsibehind the pistons, a o', on the
rod, #, which has tappets that strike the pins, ¢ ¢, on the
upright shaft, d, causing its partial rotation and operating
the slide valve, C, which admits the fluld into the compart-
ments of the valve, B,

We add, in Fig. 10, one more device used in connection
with liguids, to which the nameo of

LIQUOR THIEY

has been applied. It is simply a tube which is let down
through the bung hole of a cask and then closed, o a3 to
withdraw liguid therefrom. It Is closed at the bottom by =
plug, actuated by s rod passing through the top, as shown,

PRACTICAL MECHANISM.
WY JOSHUA ROSE,
Koxaxs XXX VIl

MARKING OUT ENGINE GUIDE OR MOTION BARS,

If an engine guide bar is to be made parallel in its breadth
and thickness, it may be marked off from the directions al.
ready given for marking ascale.  Sach bars, however,should
always be made thicker in the middle than at the ends (as
they are always made in Foglish locomotives) for the fol-
lowing reasons: If the strain upon the bars is equal at all
parts of the stroke, the middle of the bar will be subject to
deflzction becauge of its distance from the blocks or sup.
ports at the ends. Again, towards and at the end of the
stroke, the connecting rod stands nearly parallel with the
center line of the bore of the cylinder, and then the strain
upon the guide bars is very slight; but as the stroke pro-
ceeds, theangle of the connecting rod increases until (near
the center of the stroke) it becomes the greatest, and there-
fora places the most pressure upon the guide bars. If, then,
the latter deflect In consequence of this pressure, the gland
and packing ring in the cylinder cover act as a fulcrum, and
the piston rod asa lever, forcing the piston sgainst the top
and bottom of the bore of the cylinder, tending to wear it
oval and also to wear it to & larger bore in the middle than at
the ends, beciuse the deflection of the bar is inappreciable
at the ends, whatever it may be inthe middle, That the de-
fection of such barsls sufficient to be of practical importance
will be pereeived from the following:

During the years 1864, 1865, and 1866, I fitted up under
contract nearly one thousand guide bars (for locomotives)
their average size being about 30 inches long, 33 inches
broad, and'1§ inches thick or deep at the ends, and 3 inch
es thick in the middle of their length. They were filed
up in the vise, and made practically true to a surfaca
plate. When the first fow sets were delivered to an io-
spector for examination, they were rejected on the ground of
being hollow in their length, 1o s degree plainly perceptible
in the surface plate marks, which showed very plainly at the
ends of the bar, and gradusted awsy until, in the middle of
each bar, they were barely perceptible.  This difference was
obviously in the wrong direction, since the middle of the bar
should, if there bs any difference,mark the plainest, because
it sustainsthe most abrasion. I was sent for by the inspec-
tor, who had a bar placed upon the bench, supported by a
block of wood under each end; and by request, I applied
the surface plate, and found, to my astonishment, the marks
%o be as above stated. As a consequence, the whole of the
set of eight bars were returned to me to be refitted. [Upon
replacing them in the vise and applying the surfsce plate, |
found each bar to mark as true and even as could be desired,
and Lence returned them untouched, perceiving that the bars,
stout as they were, deflected from their own weight, the
amount of the deflection being doubled by supporting them,
in the one case in the middle and in the other by the ends.
The inspector claimed thst, by testing the bars while sup-
ported at their ends, he had tested them In the position in
which, and supported them as they would be, when in their
working places: but since no provision had been made for
holding them (while being filed up) in that position, nnd. since
the top bars stand upside down when upon the engine, it
was plainly impracticable to file them up In wuch a position.
The bars were passed, the controversy having served to de-
monstrate their approciable deflection, and also that the bot
tom bars should be filed up s little rounding and the top
ones lovel in their respective lengths,  To mark off such o
bar as is hore desctibed, one face must either be first ::ned

2 o marking-off must be performed at two separato op-
::l::n‘: The ‘l:t‘ur plan Is for the warker-off to oxamine
the bar as o size, and Lave one face planed off  If oither
face appears defective, it should bo the first planed. If the
bar appears sound all over, the outside edge face of the bar
should be the one to be planed off preparatory o marking
off; and in setting it to surfuce it, care should be taken to set
it true with the top and bottom faces, if thoy are parallel to
each other; and if not, to divide whatever difference there
may be between thew, The bar may then be placed upon
the marking-off table in the position shown ln‘ l"'!g. 177, A

the marking.off plate, B the guide bar, C C pleces of
wood to 1ift the bar off the plate. By means of swall thin

Scientific Amevican,

wadgon, the planed fnco,S B, of the bar Iunot ntu true right
angle to the surface of the plate, and tested by & square,
The next operation ix to mark off the top or appermost face,
and the question hero arises: Shall it be wo marked that
there will be an equal amount of metal taken off the top and
bottom faces, or othersyise? First, then, since the quality

o et « Fig 177,
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of the metal is the best towards the surface, it s a consider-
ation to take off as little us possible, 50 as to leave a hard
wearing surface; this may appear a small matter, but it is
always right to gain every superiority attainaMe without
cost, Therefore,all other things being equal, we should pre-
for to take as little metal off the top face as would be suf-
ficient to make it true, and should therefore mark it ont with
that view. Here, however, another consideration arises,
which is that the outline of the bottom face iy not straight,
and cannot therefore be planed lengthways from the center
of the bar to the ends; and if such bottom face is to beshaped
across its breadth, instead of lengthways, it 18 & compara-
tively slow operation, and much time will be saved by so
markiog off the bar that the bottom will only just true up,
50 that all the surplus metal will be cat off the top face,
which, being done in a larger machine, and lengthways, is &
much more rapid operation. There is, however, & method of
obtaining both the advantage of taking as little as* possible
off the top face, and planing the bottom face for the most

part lengthways. It is shownin Fig. 178, A being the bar;
Rollf, D
S L —— o B
= A iz )
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the two faces, B B, may be first planed parallel (as required)
with the face, C; the back of the bar may then be planed in
two operations from the point, D, to the junction with B at
each end. Were the method of procedure employed, it
would pay to leave the most metal to come off the back of
the bar; but there are yet other considerations, which are the
facilities in the shop. If the shapiog muchines are not kept
fully occupied, while the planing msachines are al ways inde-
mand, it will pay (if there are not maoy bars to be planed)
to leave as little as needs be to be taken off the bottom of
the bar and the remainder off the top. If, however, many
bars are to be planed, the most economical of all methods
will be to plane the backs by placing, say, 8 of them at atime
across the table of the planer, cutting off the ends at the
same chucking. Supposing this plan to be adopted, we set
the scriber of the marking block just below the lowest part
of the surface of the bar, and draw a line along its planed
surface, and then another line along each end, to denote the
thickness of the parallel parts at each end, making this line
longer than isnpecessary, as a guide in setting the barin the
shaper (in case the ends are shaped and not planed). We
next mark off the length of the bar at the ends, using a
square and allowing about an equal amount to be taken off
each end; and then, still using the square, we mark a line
equidistant between the end lines, to denote the center of the
length of the bar, which will then present the appearance
shown in Fig. 179, the inside line, A A, being for the top

face, the lines, E, for the parallel ends, the lines, B B, for
tle ends, and the line, D, denoting the middle of the length
of the bar. We now tarn the bar so that its planed face is
uppermost ; and sotting a pair of compasses to the required
thickness of the middle of the bar, we set one poiot at the
junection of the lines, A and D, mark off with the other point
& balf circle, and then (turning the bar over) adjust it upon
the table, as shown in Fig, 180, A being the table, and B a
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block of wood and wedge to adjust the bar so that, if the
scribing block be applied along the table, the needle or
scriber point will mark just fair with the top of the circle
at D and the mark, C, at the end of the taper part of the bar,
A (the mark, C, showing the required distance from the end
of the bar). Having made the adjustment, wo draw the
line, E, thus completing the marking of that half of the
bar. We next remove the block of wood and wedge to the
other end of the bar, and ropeat the last operation, when the
marking of the bar will be, 5o far as its outline is eoncen‘:ed,
complete. It will be observed that we have drawn the lines
in each case on the one planed surface of the bar ounly, and
not all around the work. The reason for this Is that the
planed face is s guide, whoreby to chuck the work and en-
sure its being set true, In the absence of one true face, it
would be necessary, in marking off the first face, to mark
tholtnes all around the work, which, when planed up, would
worve as a guide whereby to st the work during the succes-
sive chuckings,

After the faces and ends are planed up, tho holes in the

405

“nds may be marked by the compass ealipers and compasses,
s shown in Fig, 181, A belng the bar, and B B the compass
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Fig. 181 Vs

calipers set to the required distance. At the junction of the
marks thus made, we make & light centerpunch mark, and
mark off the circles for the holes, frst marking a cirele of the
requisite size and defining its outline by other light center.
punch marks., We next draw from the same center & eirele
smaller in dismeter, and define its outline also by small cen-
terpunch marks; after which we take s large centerpunch,
and mnke a deep indentation in the center of the circle,
which will appear as shown in Fig, 182. The philosopby of
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marking the holes in this manner is as follows: If the out-
side circle alone is marked, there is nothing 1o gpide the
eye during the operation of drilling the holes (in determin-
ing whether the drill is cutting the holes true to the marks
or not) until the drill has cut & recess nesrly approaching the
size of the circle marked; if the drill is not cutting troe to
the marke, and the drawing chisel is employed, it will often
happen that, after the first operation of drawing, the drill
may not yet cut quite true to the marks; and it having entered
the metal to its full dismeter, there is no longer sny guids to
determine if the hole is belog made true to the circle or not.
By introducing the inside circlo, however, we are enabled to
use the drawing chisel, and therefore to adjust the position
of the holeduring the earlier part of the operstion; o that
the hole being cut is made nearly if not quite true before
the cutting approaches the outer circle, which shows the full
size of the hole. If, on nearly attaining its full diameter,
the outer circle shows it to be a little out of truth, the cor-
rection is easily made. It is furthermore much more easy to
draw the drill when it has only entered the metal to, say,
half its dismeter than when it has entered to nearly its full
diameter.

The object cf making a large centerpunch mark in the
center is to guide the center of the drill, gnd to enable the
operator to readily perceive if the work is so set that the point
of the drill stands directly over the centerpunch mark. This
is of great importance in holes of any size whatever, but
more especially in those of small diameter, say, for instance,
$ inch, because it is impracticable to describe circles of so
small a dismeter whereby to adjust the drilling; and inthece
cases, if the drill runsout at all, there is but little practical
remedy. Thecenterpunch marks for such holes should there-
fore be made qaite deep, 50 that the point of thedrill will be
well guided and steadied from the moment it comes into con-
tact with the metal, in which case it is not likely to run to
one side atall. If s motion or guide bar requires to have
one corner rounded off, as it should have to prevent its leav-
ing a square corner on the guide block, which would weaken
the flapge of the latter, the corner cannot bs marked off, bat
a gage should be made as shown in Fig.183 A in the left band
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figure being & piece of sheet iron, say Y, inch thick, with the
lines, B and C, and the quarter circle, D, marked upon lts sur.
face. The moetal, G, is then cut away, and the edges carefully
filed to the lines, thus forming the gage, A, which is shown
upon the bar,F, inthe position in which itis applied when in
use. It is obvious that such a gage will scarcely suffice to get
up & very true round corner ; this, however, isaccomplished by
Jeaving the corner of the work a little full to the gage and
then filing it up to the plece of work fitting agaiost it
Reference having been wade to drawing the position of
the recess formed by a drill before it has entered the metal to
its full diamoter, wo may a8 woll oxplain that process. Sup.
pose A, In Fig. 184, to represent a plece of motal requiring
to have a hole of the size of
! tho circle, D, drilled In it, and

A
y 4 } that the recess cut by the drill

r .
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\ LK is out of true, as shown by the
clrele, C. A round.nosed chisel
is then employed to cut, at D,
the groove there shown, run.
4 ning from the outside to the
center of the recess, and which
will have the effect, when the
drill Is again introduced, to draw the recess towand that side,
thus causing the recess to be true with the marks.

o

Tug largest fouring mill in America, it Is said, is owned
by Hon, (. C. Washburn, of Minneapolis, Minn, It is seven
utorles high, and crowded with machinery from top to bot:
tom, Itscost was 300,000, has 40 run of burrs, and turas

out 1,000 barrels of flour per day,
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'MILLER'S RECOIL CHECOK FOR GUNS,

Wo lllustrate & novel invention whioh is quite sure to be
appreciated by soldiers, sportsmen, and all who handle fire.
arms to any extent. Regulation ritles frequently kick with
tremendous vigor, and thete are few of our hunting readers
who will not be able to recal lame shonlders and perhaps a
fow bad bruises, produced by the unexpectedly forcible re-
coils of their guns, espeoially in duck and pigeon shooting.
The present device is intended to check this backward blow
by neutralizing the same through the medium of a spring,
and thus to admit of the use of much heavier charges in the
piece and to insure stoadiness of aim.

The extorior of the invention is shown in Fig. 1. From

the section, Fig. 2, it will be seen that the hinged check
plate, A, is applied to the lower part of the stationary butt

Fi‘q. 1 Fig. 2

plate, and is guided by the portion, B, entering a suitable
recess in the stock. Its outward movement is regulated by
he flanged edge of said portion, B, which catches on the
butt plate, as shown. C is s center pin on the check plate,
which is surrounded by s coiled spring. The latter holds
the device out from the butt, and also yields before the
shock, thus breaking the force of the same, and rendering
its effect upon the shonlder & mere push instead of a sharp
blow. By mesns of the screw which Lolds the spring, the
tension of the same may be regulated at will.

The invention is readily constructed, and may be applied
to any gun. Patented through the Scientific American Pa.
tent Agency, November 2, 1875. For further information
address the lnventor, Mr, W. D, Miller, care of J. H. John-
ston, Great Westera Ganworks, Pittsburgh, Pa. A working

model is on exhibition at the gun store at 943 Broadway,

New York city.
-
IMPROVED UNIVERSAL WHEELWRIGHT'S MACHINE,

We illustrate berewith a new universal wheelwright's
machioe, which is designed for planing therims of vehicle
wheels on three sides after said rims are driven on the spokes,
When the rim con-
sists of short sec-
tions, it is necessa.
ry that each sec-
tion shall conform
%o a circle greater
than the circle of
the wheel, 50 as
to give s rise at
the joints, which
the tire will bind
down, thus strong-
Iy =arching and
bridging these
weak points, In
order to produce
this rise, the fel.
lies are generally
shaped out to the
desired circle be
fors they are dri-
ven on the spokes.
They always, bow-
ever, need redress-
ing by hand, as
theaforesaid work
canpot be per-
formed with suf.
ficlent accurscy o
insure the moet.
ing of the joints
either on the peri.
phery, the face, or
the rear sides. It
is also necessary
to form the rim, when finished, thicker where it rests upon
the spokes than under the tire. This labor, in common with
the foregoing, has also heretofore been accomplished by
hand. With the present machine the whole is quickly done
in a single operation.

In construction the apparatus resembles a ‘‘two.nided
sticker,” haviog a horizsntal and vertical mandrel with self-
feeding arrangements, It has also a buzz planer table over
the horizontal cutter hend. Extending out from the front
side of the machine is an arm, npon which suitable devices
are mounted for carrying s wself-contering chuck, in which
the wheel is held by the point of the hub daring the planing
of the rim, To this chuck, n cam-shaped dink is attached,
which has as many faces as there are jolots or sections in
the wheel rim. The wheel Is fastened In the chuck, so
that the joints in the rim correspond with the high points
of the cam, The wheel now being elevated to the proper
bhight by mesns of s screw, friction gesrs, and lever, it Iy
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moved toward the machine, the chuck, to this end, being
mounted on a collar, loosely fitted on a sleeve and having
about ten inches to.and-fro play, The face of the wheel
rim then resting over the horizontal cutter, the buzz planer
table is lowered to give the required depth of cut, and the
wheel is rotated and planed toa true face. The table is
raised so a8 to taper out the cut gradually, leaving a true
surfaco, The wheel and chuck are then moved back to al-
low the rim to clear the buzz planer, when they are both
Jowered until the rim rests on three stops. The operator
now pushes the wheel toward the machine, the rim sliding
under the horizontal cutter head and feed roller, and the pe.
riphery coming in contnet with the vertical cutter, which is
composed of bevel saws. The nut on which the chuck is
mounted rests against a stop, preventing the movement of
the wheel foward the machine. The feed roll then rotates
the wheel, the horizontal cutter planes the rim to thickness
and the required bovel, and the vertical head dresses the
periphery.

The cam-shaped disk resting against a stop gives the
wheel & vibrating motion to and from the vertical cutter
head, by which the rise atthe joints is produced. The wheel
i 80 placed in relation to the line of the feed roll shaft that
the latteris inclined to draw the whesl toward the machine,
always keeping the cam against the stop, causing a uniform
vibration. Bent rims are dressed to a true circle by remo-
ving the stop, so that no vibration whatever is imparted.

It is stated that with this machioe the wheels are made
with certain uniformity, that all ordinary material can be
planed straight out of wind and square on the buzz planer
table, and to thickness on the sticker table. A saw board or
table, can be substituted for the buzz planer table, and a saw
for the cutter head, when all kinds of straight sawing can
be done, If it be desired to perform a still greater range of
work. one of Messrs. Bentel, Margedant, & Co.’s universal
wood-worker tables, with back top, bevel rest, gainivg frame,
etc., may be attached.

On the reverse side of the machine, & spoke-sawing wheel
and a tenoning and boring apparatus is arranged, the whole
of simple construction. The hollow auger is secured to the
mandrel and carries a dished saw which, at one rotation of
the wheel, saws off the spokes and bores the tenons.
Wheels from 30 inches to 6 feet in hight may, we are in-
formed, thus be tenoned as desired. The change from a
wheel tenoner to a boring or routing machine may be quick.
ly made without tbe use of a wrench, and all kinds of boring
may then bedone. Two men may operate, on opposite sides

of the machine, on different work at the same time, A hori-
zontal shaper may be made of the rim planer which will
shape, round, and corner all ordinary work. The capacity of
the rim planer is 35 to 50 sets of whesls in ten hours; that

The wheel tenoner

of the wheel tenoner is much greater,

e’
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is, if desired, made soparate, and with or without the boring
attachment, The varied eapabilities of the machine appa
rently fully justify its title of universal. In point of econo
miziog room and in combining the functions of several usu-
ally distinet machines, the invention will prove ope of
much utility to wheelwrights and wood workers generally.
Manufactured by Messrs, Bentel, Margodant, & Co,, Ham.
ilton, Ohlo. For further Information, address the patentoes,
Messrs. Buffington & Forney, Burlington, lowa

- —

Ax article called fish flour has been brought forward in the
Inst fow yoars. The flour 18 propared from dried fish, tho
ronghly desicoatod, and then ground in & mil

Vox Burow, the planist, says beer drinking is the great
fault of his countrymen. They do not get drunk, but drink
till their blood becomen sluggish and thelr brains stupld,
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3 AMERIOAN SILK-SPINNING MACHINERY,

It is estimated that 6,000 persons are employed and over
$10,000,000 capital invested in the extensive silk factories
of Paterson, N.J. The process of silk making beging with
the assortment of the skeins of raw silk, which are imported
from Japan, Ttaly, China, and France; then follows washing
in sonp and water to eet rid of the gummy material left by
the worm, and then drying in an ingenious apparatus which
throws out the water by centrifugal force. Winding next

follows, when the silk is wound off from the skeins upon

bobbins, after which the bobbins are taken to the doubling
rooms, and there the silk from two, three, or four spools is
wound together upon one. Finally the silk is spun, and
this is done upon spinning frames of two or three stories and
containing hundreds of spindles which revolve at a very
high velogity.

The manufacture of these frames has recently been be-
gun by the Danforth Locomotive and Machine Company, of
Paterson, N. J.,and numerous improvements have been added.
We give herewith an engraving oft he two story frame, which
is adapted to either tram or organzine, and is meade of any
desired length and to contain any required number of spin-
dles. The latter are adjusted with nicety, and are capable
we are informed, of running at a speed of from 7,000 to
8,000 revolutions per minute without perceptible wear. The
machine also has a longer drag than is usual, which gives
the thread a better opportunity to become properly twisted,
and thus free from the kinks or curls so annoying to silk ma-
nufacturers,

Silk making in Paterson, in Hartford, Conn., and in some
localities in this
city is an indus.
try of which the
growth has been
more rapid than
is generally real-
ized throughout
the country.

The exhibition
of silk machinery
of Awerican pro-
duction, which, it
is promised, will
be made at the
C‘ontennial, will,
wo believe, attract
the attention of
manufacturers the
world over, and
perhaps serve to
emphasize the
fact that already

.~ excellent silks of
Awerican  make
are found on the
counters of the
dry goods ware-
houses, in close
and in some cases
sucoessful compe-
titlon with those

T ! = from celebrated
foreign looms, It
BUFFINGTON AND FORNEY'S WHEELWRIGHT'S MACHINE. is vory much to be

rogrotted that a
recent conflagration in Paterson has destroyed a large
amount of very fino silk machinery, including two large
looms especially constructed for exhibition at the Cen.
tennial i

&

New Mode of Mlumination for Lighthousos,

Professor Batostrierl, of Naples, proposes for this purpose
un apparatus composed of several disks of polished silver or
copper, so arranged as to transmit successively the light re-
oeived,so that all the rays falling upon the disks are concen.
trated Into ons powerful beam. The invention resembles
the system of Frosnel, but the latter utilizes only about one
third the light recelved, while M. Balestrieri's device, it is
sald, utilizes the greater portion. With an ofl lamp having
8 burner 2°7 inches In diameter, at & test of the above de-
scribed apparatus, a beam of light was transmitted which

enabled s newspaper printed in ordinary type to be read st
the distance of 00 of a wmile,
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GREENHOUSES AND HOTHOUSES,

The long winter of our Northern and Middle States tries
the patience of our gardeners, and renders doubly accopta-
ble any hints and directions for the construction of green.
houses, wherein plants can be nurtured till the advent of
spring ; and where propagation can be carried on, so that a
large supply of plants, both for flowers and fruit, may be
ready for planting out as soon as the frost leaves the ground.
Where the horticul-
tural operations are
extensive, the plan
shown in our Fig. 1
is perhaps the best
that conld be adopt-
ed. The buildings
can be constructed of
any required size,
and the heat is well
confined to the back
of the house by the
brick wall. Flues are
bailtin the wall with
furnsces at the ends;
or steam or hot wa-
ter pipes are used for
heating. Grape vines
are usually trained
under the sloping
roof, and thus enjoy
the maximum of light
and sunshine. The
wall is very handy in & frait garden, even when not covered
with glass. Fruit on trees trained against a Lrick wall (as
shown on the left of Fig. 1) ripens much earlier; indeed, in
England peaches and nectarines will hardly zipen atall in
ordinary seasons unless the trees enjoy the reflected heat
from a wall, which, by the way, should be painted black.

Gardeners who devote much time to the cultivation of the
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s bronze tazza, ornamented with well known decorative
plants. The margin Is fringod with dslepis gracilis, used ex.
pressly to tone down the harshness of the metal work. Two
or three plants of the palm.like curculigo, says a correspon.
dent of the Eoglish Garden, from the pages of which we
select the engraving, are placed in the conter; and these, by

farnishing bold and graceful foliage, contrast well with the
horizontal lines' of the tazea below, while thelr cool and

Fig. 1

deep-toned greenness forms a pleasing contrast to the cha-
racter of the stand itself. Heaths and similar hard wooded

plants are added, and with good effect.

Take the Poles out of the Stroets,
Complaints are frequently made against the objectionable
practice of the telegraph companies in placing their poles in
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streets and placed above the balldings, as In some cities, and
we hope the time is not far distant when this desirable
change will be made, As to underground wires, they cannot
be easily worked, even when carefully ‘insulated, on sccount
of the Interference of static Indaction. All telegraph wires,
without regard 1o their position, are thus affocted. but wires
placed underground or in water are affectad 50 times as much
as those which pass through the alr, the amount of the
static charge in serial
wires being inversely
proportional to  the
distance of the wires
from the earth. The
amount of the static
chargein all telegraph
wires, whether they
are stretched through
the air or buried un-
der the ground, Iis
proportional, also, to

: %\‘j\j.;—_\\ the length of the wire;

N g et sod consequently an
p==—————T s underground wire of

- . balf a mile o0 & mile
in length may be
worked without any
inconvenience from
the presence of the
static charge, while
one of greater length

may give rise to the
-

most serious trouble. et

In London, all the railroads have stations centrally situst-
ed, most of the roads coming into the heart of the city. The
South-Eastern Rallway, for instance, has s station at Cannon
street, which is only one third of & mile from the General
Post Office, where the headquarters of the English telegraph
lines are sitoated. Now, these telegraph wires are placed

grape will find the glass frames, shown in our Fig. 2, eco-
nomical and efficient. The timber used in making them is
small in quantity, and the glass is well placed to ripen the
fruit, Alr is rendily admitted to the vines by raising the glass
frames, the hight of which can be adjusted by the attach-
ment shown in the engraving, which displays the construc-
tion 8o clearly that no further explanation is necessary,

Another convenient form of glass frame
is shown in Fig. 3; it is especially suita-
ble for use on hotbeds. Being of little
depth, the sun's beat Is concentrated by the
glass on the rich earth of the well ma.
nured bed; and the frames, which are well
sulted to cucumbers, melons, and early to-
matoes, are so constructed as to slide open
for purposes of ventilation.

Winter is the time whea people are most
apt to feel the need of & greenhouse; and
if they do not copstruct onme then, they
usually get their plans perfected, and be. .-
gin building in the early spring. We have
published illustrations of more elaborate
and expensive greenhouses than the one
reprosented berowith; but we have seen
none in which the arrangement is better,
and the cost of construction less, than the
one shown in Fig, 1. While Fig.2and 3
present no special novelty, they are eazh
well adapted for the different purposes for
which they are intended, aod can be bullt

cheaply.
.. -

PLANT VASES FOR INDOOR DECORATION

The votaries of floriculture are now turn-
ing their attention indoors, and inquiries as
10 proper and tastoful modes of parlor and
dinner table decoration are beginuning to
reach us. The usual way of keeping plants
in houses is to place them in vases or taz-
2, of wood or potwery, although some are
now made in bronge or lron, of very hand-
some designs; torra cotta Is also employed,
and, although cheaper than metal, Is capa.
ble of equally effective ornamentation.
Filled with a light earth, and covered with
the moss called sphagnum, hardy and half
hardy plants will thrive well in these vases ;
care must, however, be taken not to water
them too profusely, as (there being no way
of escape through the bottom of the vase
for superfiuous water) too much molsture
will rot the roota.

The sccompanying (llustration represents

GRAPE VINE AND HOTBED FRAMES.

the streets of cities; and the popular belief is that the wires
ought to be put underground. It is true that the main
streots of New York are sadly disfigured by the clumsy
wooden poles, and probably no improvement can be expected
until we have a better city government. But the idea that it
would be easily practicable to work the wires underground
is & mistake. They could, however, be taken out of the
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ORNAMENTAL PLANT STAND.

on poles and follow the lines of the rilrosds into the sta.
tions, where they first pass under ground, running as subter-
ranean lines only from the railroad termini to the central
telegraph station. Hence, the quantity of underground wire
in London is comparatively small. In addition, it may be
stated that in all parts of the city there are cartain lzrge dis-
tributing telegraph offices which are connected oy wires
with all the sub-stations in the city—of
which there are 400 to 500—acd every
wire from each of these distributing of-
fices to the several hundred sub stations Is
carried over the house tops; where there
are several wires running to the same sta-
tion, they are insulated on poles which are
fastened to the tops of houses. In addition
to those that have been mentioned, there
are in London 800 vrivate lines, runniog to
all parts of the city. They use what are
known as the Wheatstone dial instruments.
There is not a single rod of wire working
all theso instruments that is under ground,
the wires all being carried over the house
tops. Frequently 40 to 50 insulated wires
are made into & single cable, which is sus.
pended on fixtures attached to the roofs of
houses,

In 1854 a telegraph company was orga-
nized in England which constructed an un-
derground line between London and Liver.
pool, 210 miles, the cable containing 10
wires. Butin less than two years after the
line was bailt, its insulation became so
much impaired that the company was
obliged totake up and replace a considera-
ble portion of the cable. One wire after an.
other still continuned to fail, until there
were only five of the ten that would work
at all. After this, as others failed, sections
of the underground line were abandoned,
and wires placed on poles were substituted,
untll, finally, so much of the underground
system had failed that the company decided
to place the whole line on poles. The cop-
per and gutta percha which constituted the
valuable portion of the undergroand cable
were taken up and sold for encugh to re-
place the whole system with & good over
land line. All similar loes that wore ever
constructed in England have been aban-
doned, except one of thirty miles, con-
structed by the government nearly three
yoars ago as an experiment, which ls the
only line outside of the cities.
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‘h the city

hich are used for local communications, stock-reporting in.
struments, and private lines.
1t alaw should be passed compelling the companies to place
their wires underground, the whole system of communiea-
tion would have to be changed. But, even were it practica-
‘bleto work our system upon the underground lines, it would
be impossible to place all the wires in the city of New York

lone underground in less than four or five years.

The Manora Breakwater.

At a recent moeting of the Institution of Civil Engineers,
the paper read was on ‘‘ The Manora Breakwater, Kurra.
chee " (the design for which was illustrated on page 99 of
volume XXVIL of the SciExTIFIC AMERICAN), by Mr. Wil-
liam Henry Price.

It was stated that the Manora Breakwater was the most
important festure of the Kurrachee Harbor Works, which
were commenced In 1860, from the design of the late Mr.
Jumes Wilker, assisted by Mr. William Parkes. Besides
the breakwater the chief works were: In the lower harbor,
a stone groyne §,000 feet long, dredging and removal of rock;
and in the upper harbor, an increase of one fourth to the
ares of the backwater, involving a new tidal channel 2
miles long, crossed by a screw pile bridge 1,200 feet long,
and an embankment 2,780 feet long, to close the old channel,
also of a jetty 1,400 feet long, with quays. All these works
were now nearly completed, and had already produced great
benefit, the entrance having been made direct instead of cir-
cuitous, deepened 6 feet and sheltered, the anchorsge space
enlarged, and the internal sccommodation improved. The
trade of the port was £17,500,000 per annum, and railway
communicstion with the Panjaub would further develope
it. About $2,250,000 had been expended on the whole of
the harbor improvements.

The Breakwater projected from Manora Point for a length
of 1,508 feet, into & depth of 5 fathoms of water, in order to
shelter the entrance {rom the southwest monsoon seas, and
to prevent their tearing up sand from the bottom and depos-
iting it asa bar. The characteristicsof the sea, wind, and tides,
as bearing on the design, were sliuded to, and it was stated
that the bottom was irregular near the shore. The struc.
ture consisted of a base of rubble stone, leveled off general-
1y to 15 feet ander Jow water; and on this concrete blocks,
each weighing 27 tuns, were set on edge, leaning back at a
slope of 3 inches to 1 foot, and without bond, two blocks
forming the width and three the hight, and together making
a square of 24 feet in cross sections, the top being about the
level of high water, The rabble base was deposited from
native bonts, and was leveled for the superstracture by hel-
met divers. Two Earopean mason divers were employed,
and six native divers trained on the work, the latter chiefly
for shifting the rubble. No sccident occurred, and the party
geverally did not suffer in health. After mentioning circum-
stances which determined the use of concrete blocks and of
Portland coment, particulars were given of the composition
of n 37-tun block, the materials being cement, river sand,
shingle, and quarry lumps, with salt water. The ratio of the
bulk of the cement to that of the finished block was nearly
{'y- About 3,500 tuns of cement were used. The mixing
station, block ground, and molding of the nineteen hundred
and seventy-two blocks, including three hundred and twen-
ty-five of special smaller sizes, were then described : and it
was remarked that the Messent mixers had been found very
efficient. The blocks were sometimes used one month after
being made, and once, as an experiment, & 27-tun block was
safely lifted in seven days. When the work was fairly es-
tablished, the blocks cost for current expenses £3.75 per cub-
ic yard, though the average total rate was raised bayond this
by extra expenses in the earlier stages.

The blocks were lifted on to the trucks by & steam hydrau.
lic traveliog crane of 00 feet span; each truck carried one
block, and was taken separately by & tavk locomotive to the
breakwater. The blocks were set by & steam traveling
crane, called the Titan, which man on rails laid on the fin.
ished work, and overhung the end, 59 as to carry the blocks
of three tiers in advance to their places, thus dispensing
with staging. The framing of this crane supported = tra-
veler and crab, worked by an 8-horse power engine on the
top, which slso drove the traveling gear of the entire ma.
chine. The cost of the Titan, delivered and erected at Kur.
rachee, was £14,395. The rate of setting was limited by the
progress of the foundation and by the supply of bLlocks, but
during the last season ten 27-tun blocks were set daily on an

average, while on one occasion six blocks were laid in one

hour and forty minutes without specisl pressure.

The base was commenced on the 17th of March, 1860 ; and
5 feet long, to
make a starting place for the Titan, with other preparatory
works, was completed, after some unavoidable delays, and
the first block was wet on the 1st of November, 1570, The
delays of the foundation were merely folt in the first seanon’s

Iater in that year the shore end stump,

work, but & length of 225 feet was built In four months, tak
ing the breakwaier out 1o 270 feet from the shore,
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of monsoon dsmages, & length of
four months, making & total of 758 feet,

thus been barely twolve months in actusl bullding.

The action and effect of the monsoon wes, and the repair
In 1571 the center joint

of damages, were then detailed.

, France, and Germany have
of New York there are over

' of telograph wires in operation, four fifths of

During
the second season, 1871.72, after & few days spent in repair
feet was built in about
During the third
Soason, after the repair of monsoon damages, a length of 710
foot was built, completing the breakwater on the 22nd of
February, 1878, to ita full length of 1,508 feet, which had
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opened here and there, and one bloek was over from the top
course on the harbor side, Slight dumage also occurred to
the shore end in the ses angle. The nature of the settlement
was described, also a curious rocking action, and the clesing
up of the cross joints under the action of the sea. The re-
pairs of the damage, in the first season, cost %025. During
the second monsoon, 1872, twenty-five blocks were washed
out from the top course on the harbor side, elghteen of these
block being, in one length, 86 feet, The damage was again
traceable to inequality of settlement, The sea side did not
suffer, nor did the shore end, though both showed evidence
of the force of the sea. The damage was repaired in a few
days at a cost of £2,660. The monsoon of 1873, the first after
the completion of the breakwater, did trifiing damage, and
was confined to the shore half length, still pointing clearly
to weakness of foundation, The repairs cost 605 In the
monsoon of 1874, the outer end and sear, which had not then
been in any way specially secured, lost five blocks during
unusual weather, though no other part of the outer half
length suffered, but the shoreward half opened here and
there. The repairs of this season cost £2,000, axd included
tho re-erection of an iron beacon on the outer end. The na-
ture and extent of the subsidence (which in some parts
amounted to 3 feet, but without dislocation), were then no-
ticed, also the action of a mollusk, the pholas, on the con.
crete blocks, and the effect of the sea on the rubble base,
which did not, however, affect the stability of the super-
structure.

The cost of the breakwster had been £467,825, or £311.25
per lineal foot, but this amount included preliminary
charges, the current expenses during the last season being
only £170 per foot. This sum included the repair of dam-
ages during the progress of the work, and during the two
monsoons since its completion, but not the expense of en-
gineering and office establishment. The work had been car-
ried on in the Bombay Pablic Works Department by the au-
thor and his assistants, advised by Mr. William Parkes, ss
consulting engineer, and without employment of any general
contractor. The completion of the work was favorably no-
ticed by all the government anthorities concerned.

Recent Dmevican and Loreign Patents.

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS.

IMPROVED HORSE HITCHING DEVICE.
John Schoonmaker, New York city.—This consists in attaching
to the reins rings which are caught upon hooks on the forward part
of the wagon body, so that, should the borse attempt to run away,
the whole weight of the wagon will come upon his mouth and hold
him back.

IMPROVED STILL,
Henry Deymann and Edward Melohers, Toledo, Ohio.—This {n-
veéntor proposes an improved column for refining stills, in place of
the go-called French column, so that a finer spirit, with less steam
pressure, is produced by means of simpler construction, which pre-
vents leakage, decreases the trouble and expense connected with
the repalrs of the French column, and which may be put o the
space of one story, with a considerable saving in copper plate, The
essential features consist in arraoging the chambers of the enlumns,
on opposite sides thereof, with alternating horizontal and vertical
partition plates and connecting overflow pipes and draining stop
cocks. The intercommunicating armngement of the chambers vir-
tually produces two columns in one, so as to require about half the
hight and material only, and offers tho advantage of having all the
overfiow pipes at the outside.
IMPROVED INKSTAND.
Herman Schirmer, Wheellog, W. Va.—This is an iok vessel with an
inverted conical tube extending nearly to the bottom of the vessel,
and haviog an orifice at the lower end in connection with an alr
regulating device by which the hight of tho ink in the tube i« regu-
Iated,
IMPROVED PHOTOGRAIIIC PLATE HOLDER,
Frank A. Howson and Willlam S, Howson, Brookiyn, N. Y.—This
is an improved combination holder for the ground glass and plate
for photographio cameras, by which, in every case, the exact image
that was focused on the ground glam Is obtained with perfoot cer-
tajnty on the sensitized plato. By its use the ground glass door of
the camera may be dispensed with, The device s provided with
lower grooved glass holders, glass buttons or studs at the top, and a
side support, on which the ground glass and plate are insulated, and
securely fastenod by a spring top plate,
IMPROYED MONUMENT,
Jobn N. Wallis, Fleming, and Theodore Wallls, Scipio, assignors to
themscives and James A. Moore, Auburn, N, Y.~This Inventor pro-
poses gravestones of a more tasteful form than those commonly
usod. He suggests making the monumonts of stone and glas, hav-
Ing Inclosed chambers for the preservation of flowers and othor
objocts,

NEW HOUSEHOLD ARTICLES,

IMPFROVED CUNRTAIN VIXTURE,

William H, Maine, Abington, Mass.—This s a spring curtain roller
provided with & device for preveating the unwindiog of the spring
when the roller is removed from the brackets, A spiral rollor spring
nots on a spindle, revolves the same, and throws a pin insantly out
of Its scat ugainst a cum of a sleove, so as to retain the spindie and
prevent the unwinding of the spring. Tho roller thus remains in
locked position as long as it Is out of the brackets, and is instantly
avallable for use whon replaced in the brackets,

IMPFROVED COMPOSITION FON 8OAY,

William F. Darnoby, Nashville, Teonn., sssignor to himself and Bd.
ward 1, Stahlman, of same place.~This compound, the nventor

states, Isun exoollent article both for lnundry and tollet, and 1s vory
cheap, It is made of Kirk’s double oxtruot, Colgnte's soda soap,
m) soda, water, spirits of ammonia, other, and oll of sassafrms.

NEW AGRICULTURAL INVENTIONS.

IMPROVED CHECK-ROW ATTACHMENT FVOR CORN PLANTERS,

George C. Flagg, Columbus, TL—~This Includes several new and
Ingenious deviowm, 8o constructed that wheols mark the rows in ono
direction and marker armos mark it in the other direotion, The ma-
chine Is 8o guided that the onds of the Innor markers may moot, or
noarly moot, the enda of the marks made by the outer markers
upon the previous orossing, so that the ground Is marked In acou-

ate chock row by the machine crossing the feld In one direction,
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NEW MECHANICAL AND ENGINEERING INVENTIONS.

IMPROVED CAIL COUPLING,
Osenr B Ford, Meridian, Miss,, aesigoor to himself and Min or 15
Clinton, Dallas, Tex.—1his conpliog consists of drawhonds with
forward-projecting parts, which are recested at their inner sides,
and provided with laterally sliding spring-acting Jaws that inter-
lock by the entering of the projecting parts of the drawheads into
tho space formed by the shorter part. Tho drawhends are thus
firmly connected without chance of gotting detached, while the
Jaws have play In vertical direction by the widening of the recesses
at the roar part, which allows the coupling of enrs of different
highta,
IMPROVED CRANK STON,
William H. Phillips, Bridgeton, N, J.—The cranks of windlass and
other shafts have been herotofore disconnected by the backward
rotation of sald shafts, but the shafts required to rotate severnl
times In order to effect such result. This inventor effects the dis-
connection nt the first baokward rotation of the shaft, and to this
ond provides a pivoted oateh, which engages a eliding piece that
locks the crapk to the shaft.
IMPROVED SPARK CONVEYER.
Charles K. Cullers, Bunceton, Mo.—This device iy principally
kind of ball-and.socket joint for connecting the sections of pipe for
conducting the smoke for the locomotive back along the top of the
train to the rear end, the sald joint being free to oscillate to any
required oxtent, and allowing the necessary contraction and exten-
sion of the pipe, nnd at the same time keeping tight,

IMPROVED SADIRON SHOE,

Victor €, Thebaud, Buffalo, N, Y.—A large number of inventions
are in existenoce for getting rid of the unnecessary welght of metal
in flat iroos, most of which accomplish their object by abolishing
the fixed handle and substituting an adjustable one which will
serve for severnl bodies, The present lnventor suggests a very dif-
ferent plan, and proposes a shoe for the iron, which s easfly
attached and replaced at will, so that an effective ironing surface is
always obtainable. The device is made with external flange, baving
curved gide extensions at the front and a fastening screw at the
rear part to bo readily applied to the iron.

IMPROVED TREADLE FOR MACHINERY.
Andrew N. Hagerty, West Alexunder, Pa—This is an auxiliary
treadle and connecting rod, in combination with the main treadle
and connecting rod, to work a pawl for startiog the wachine by a
ratchet wheel. The object i3 to insure the turning of the machine
in the right direction, and to avoid the necessity of starting the
balance wheel by band, thus leavirg both hands free for managiog
the work.
IMPROVED RAIL JOINT.
George A. Mead, Salem Center, N. Y.—In this device, the tongue
or tenon of one rail entersa slot in the other. The slotted part is
bolted together by a couple of bolts, arranged the same as in fish-
plate joints. The object Is to make an ecdless joint, and to dispense
with the fishplates commonly used.
IMPROVED WATER REGULATOR AND INDICATOR FOR STEAM
BOILERS,
Dexter Cook, Fimira, Ohio.—This is a cylindrical tank traveling
In vertical guide= and supported by a =spring. It is conneoted at top
and bottom with the steam and water spaces of the boller. When
the water in the boiler falls below a certain level, the tank, becom-
ing lighter, is raised by the spring, and the fact is indicated by a
graduated scale and pointer and by a whistle allowed to sound by
mechanism connected with the tank., The latter s nlso connected
with a feod valve, 50 as to open the same, and thus allow water (o
enter the boller when a deficiency {s indicated, and closes the valve
when the level is reached.

IMPROVED FEATHERING PADDLE WHEEL.
Peter Gregerson, Wauzeka, Wis,, assignor 10 himself and Phillip
Miller, same place.~The paddies are huog by pivots above their
centers, and are held to thelr work by stops. The latter are con-
trolled by sliding rods which, acted upon by & cam on the wheel
shaft, push said stops beyond the outer edge of the paddics, and
then retract them by springs. There are other devices which allow
the cam to shift right or left, as the wheel is turned in elther direc-
tion, and an ingenious mechanism s provided for purposes of
adjustment.
IMPPROVED GATE,

Robert Samuel Rinker, Mount Jackson, Va.—The object of this
Invention I8 to provide an Improved automatic or self-opening
guto; and it consists in an arrangement of elbow levers and cateh
hooks, controlled by n cord or wire, with a weighted lover, upon
one end of which lever the wheels of the vehiole puss to mise the
weight and set the gate, so that it can be readily opened from elther
side by the person in the vebicle by pulling a tripping cord, ar-
ranged upon both sides of the gute, withia convenlent reach, upon &
post, ench vohicle sorving to raise the welght and set the gute for
the noxt succeeding one. i

IMPROVED NRICK KILN,
Holland B, Evans and Barmnoest G. Kemper, St, Charles, Mo.~The
Invention relates toa new construction and armogement of the
sovernl compartments of the kiln and their flues, which cannot be
made plaio without the aid of drawings. In general the flues are so
made that their heat can casily be controlled, and by using the in-
vention (t appears that as many more bricksas are contained in the
compartmoents oan be burned with tho same or less amount of fuel
than with a kiln of the same dimonsions constructed in the old way

NEW WOODWORKING AND HOUSE AND CARRIAGE
BUILDING INVENTIONS.

IMPROVED RECORDING AND SIGNAL FARE BOX.

Edwurd Henry Schnell, South Norwalk, Conn.—Another machine
for enforcing honesty In car conductors I8 a recording and alarm
faro box, in which the record Is made by punctures or slits formed
In a ploco of paper at tho same time that the signal is sounded.
There s also n soparate compartmoent in the caso of the Instrument
for dopositing tickets as they are collected by the conduotor, with a
door which only opens when the signal and recording devices are
actuated, o that In order that the tickets shall agroo with the
reoord the conductor (s obliged to collect and deposit all the tickets,

IMPROVED BARREL.

Leslio K. Sunderland, Willinmsburg, Va.—~The object of this {n-
vention Is to provide a barrel for tho shipment of produce, which
shall be capablo of trunsformation after tho sald produce is deliv-
ored, 50 us Lo ocoupy a comparatively small space, and be returned
to the sonder at tho mtes of solid freight and at a comparatively
trifling cost. It consists in a sories of staves, connected by hoops
which have poculiar fastonings, which adapt the staves to be dis-
posod fat for return transportation, or rolled up and fastened to
form a barrel, Tho sides of the barrel are straight, and the beads

nre hold fo plaoco by lugs alternatiog, when the barrel {s se¢ up upon
opposite sidos of the head. The beads are thus of loss :
than the inxide of the barrel, so that the barrel, when may

be pucked full of hoads, and the rest of the barrel sides packed flatly

togoether,
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Buginess and Pevsoual,

B he Charge for Tnsevtion wider thin head is One Dol-
tor o v, 1f the Notiees exceed Mour Lines, One
Dotlar and @ Folf por Liwe il be charged.

* Wrinkles and Rocipes” is the best
Wh.\l"m-“...u dred
valushle trade suggestions, prepared expressly hy cele”
hrated experts and by correapondents of the * Sclentise
Amarican.’* 30 pages.  Klegantly tound and iilus-
Arated, A splendid Christmas gift for workmen and
Apprentices, Malled, post pala, for 81,00, Addross 1,
N. Munn, Pablishier, I O, Hox 772, New York olty.

All Spiit-Pulleys wolghing over 5 Pounds at the
same Bnishod price sy Whole-Pulloys, J, Yocom's Foun-
defox, Denkor St bolow 147 N, 4 5, Philadelphis, Pa.

Vilunble Patent for Sale,

Mancheator, N. 11, AHUID R
For S8ale—State and County Rights oxoel-

lent Patent Wash Boller, mg.. for m::’:u.:um

thon, F. G, Mackl, Richmond, Fort Bend Co., Texas.

Hearing Restored—A great invention
who was deatf for 3 years, Send u_hwm
to dno, Garmore, Lock-box %0, Madison, Tnd.

H. A.—The Brayton Gas Engine, made by Read
Motor Co., 21 CHE St., XY, will probably n.:{n ycn’r
purpore,

A Valuable Patent for Sale, Torritory U. 8.~
Address Charles E. Cannn, Illclmr?-‘m. ?’l:.l'nnz.. ()g;o.
. 0, Box 106,

Deslgning Belt Gearing. By K, J.C.Weloh. 12mo,
10 pp., price 90 conta. Send stamp for Catalogue of
Selentific Books, K. & F. N, Spon, 446 Broome 8t, N. Y.

“Geo. P, Rowell & Co. are the largest ndvertising
agenta in the world."*—Journal and Recorder, West Mer-
den, Conn, " The success of this fivm Is truly wonder-
ful, and yot not 5o, eltber, when we take Into constders-
tion their b b of 4 We
truly wish that all of our foretgn advertisiog might come
through themn, as It would be & saving to the sdvertiser
and advantagoons 1o oarselves, ' —Journal, Adams, NV,

Notico—Advertisement of Special of West-
€ott*s I'atent Chuck. R, E. State, Springtield, Otto.

Soo A& of valuable tobaeco patent for sale, in our
advertising columns,

The attention of those intarested is called to the
Varnishes of the London Mannfa fng Co. For dura.
bility and finlsh, they are unequaled, 246 Grand Street,
New York,

Sewing Machine Patent for Sale—Will either re-
celve proposals for making on Royalty, or & partner with
Capital to place It on the market. Address Goorge W.
Holfmun, Flelding Statton, DeKald Co,, 111,

Amnteurs and Artizans, sec advertisement, pago
415, Fleetwood Bcroll Saw, Trump Hro's, Manufacturers,

Wilmington, Del,

We want a Die Sinker, one experieneed in Drop
Forging, Steady work and good pay. The Hull & Bel.
den Company, Danbury, Conn,

For Sale~2d band Portable Engioes, thoroughly
ropatred, 4 H.P., $300; 8§ H.P,, $00; 10 1P, &10; 15
P, S0 18 H.P., $3%; and bran new & H.P., 8755,
Bhearman & Hilles, 45 Cortlandt St , New York

For a Self-Acting Trap, to rid out all Rat and
Animai Creation, address John Dildine, Limestonevilie,
Montour Co,, Pa. .

Wanted—The best Pill Muchine, Send full par-
ticalars to F. C. Tucker, 381 W, M 8t.. New York,

Hotohkiss Alr Bpring Forge Hammer, best in the
warket, Prices tow. D. Frishie & Co , New Haven, Ct,
A —A set of Scientific American, from
YVol. 8, Old Series, to Vol. 21, New Setfes—1517 to 186833
Vols, ,well bound for §80. Address A F. R, Box AN . Y.
Willlamson's Tunnate of Soda removes and pre-
venws Scale In Bollers. 235 1b. hoxes, 25 cents per pound,
C.0. D, D D. Wililamson, 205 West S5t., New York.

wm.wmmao:'@—w«u;m
S U TR T ations. S BT

For automatic Twist Drill Grinding Machines,
address O. Van Haagen & Co., Philladeiphis, Pa.

Hand Fire Engines, Lift and Force Pumps for fire
sud all other purposes. Address lumsey & Co., Seneca
Falls, . Y., U. 5. A.

Electric Burgiar Alarms and Private House An-
nunclators; Call, Servants’ & Stable Bells; Cheap Teleg.
Inwta; Batteries of all kinds. G.W . Stockly, Cleveland, 0

Single, Dou aond Tri Tenoniog Machines
dmbrc-—':.'wlu. m?t.hnuh.l::um. N.H.

Gothio Furnace, for coal and wood, boats houses
& churches. send for book. AM . Lesloy 236 W. 2 st NV,

For best Presses, Dies, and Fruit Can Tools, Bliss
& Willtams, cor. of Piymouth and Jay, Brooklyn, N, Y.

For SBolid Wrought-iron Beams, etc., see adver-

Usement. Addross Union Lron Mils, Plttsboargh, Pa.,
for Mhogrsph &c.
Hotobikiss & Ball, Meriden, Conn,, Foundrymen
and workers of sheot metal.  Fino Gray Iron Castings
10 order, Job work solleitod.

For Sale~8econd Hand Wood Working Maohin-

. . J, Latimore, S1st & Chestaut 8¢, Phils,, Pa.
“Price only $30.The Tom Thumb Hectrio Tei-
L)

Saas

giving slarms, and various other purposes. Can be put in

operstion by any isd. Includes battery, key, and wires,

Sently packed and sent to all parts of the world on ro-

celpt of price, F.C.Besch & Co. 3% Canal B, New York.
Pook's Patent Drop Press. Still the bost In use

Address Milo Veck, New Raven, Conn.

All Pruit-cun Tools, Ferruoute Wks, Bridgoton,N.J.

American Metaline Co,, 61 Warron St., N.Y. City.

the Union Stone Co,, Noston, Mase. , for clrcular,
n“*‘m only by C.W. Amay, 14
North o4 51, Patiagolphia, ', Send for Clronlar,
Cutter, st reduced prices,
*u’.f'.”.’m.&.. ew ilaven Conn.

of all sizes and
evory for Parlor

mﬁn Exhibitipos, l'l"l waoll on small
MoAlliater, 49

4 t and
toyestments, T8 Pagn Catalogue frov.
Iaswan By, Now York,
Temples and Ollcans, Deper, Hopedale, Muss,
X Y folen meorioan " OMee, New York, Is
m” with the mtuxlnma Tulegraph, By touch-
Httle buttons un e deaks of Lue Minbagers, aignale
zﬂbmhmumu« ents of the
sstabiishiment. Choap od effective. Hpldndid for stiops,
dweltings, Works for any distance, Price 84,
Battery. ¥, O, Dosch & Co., 346 Canal Bt,, Now
Bond for freo Hllastrated Cetalogue.

Srientific

Hydmullo Prossos nnd Jaoks, now and seoond
band,  Lathos ana Maohinery for Pollalifng and Wafng
Molale. K, Lyon, 170 Girsnd Blreet, Now York,

Spinning Rings of & Suporior Quality - Whitins
ville Spinuing iing Co., Whitinaville, Mass.

Solid Emery Vuleanite Wheels~The Original Solid
Emery Wheel—other kinds imitations and infertor, Csu.
tlon—~Our name Is stamped In foll oo all our best Stand-
ard Delting, Packing, snd Hose. Wuy twt only, The
Dest Ia the oheapoest. New York Delting and Packing
Company, 37 and 2 Park Row. New York,

Tho Baxter Engino—A 48 Pugo Pamphlet, con-
talning detall drawings of all parts and foll partioulars,
now ready, snd will be matled gratis. W, D, Russaell,
14 Park Place, Now York.

"~ H. M. D. will find"directiona for making a
froproof artificial stone on p. 115, vol. 24, - M. H.
can faston omery to wood by the mothod for em-
ory and lron, desoribod on p. ¥, vol. ®--H, J.
will find directions for making nitro.gly oerin, du-
alin, dy namite, ete,, on p. 212, vol. 8., F. 8,
can brown his gun barrels by using the roalpo
glven on p, 11, vol, & —F. ¥. will find n rovipe for
stove blaoking on p. 67, vol, 25,1, should French
pollsh his pinnoforte work, See p, 11, vol, 22,-M,
H. K, will tind u rocipe for white fusible metal on
3T vol 82, The process of repadting desilvered
mirrors (s doseribed on p. 348, vol, 25,8, N. will
find directions for staining glass on p, 400, vol, iy
for etohing glass, on p. 39, vol. 3. —~H, A. S, will
find direotions for making clarified cider on p. 204,
vol. 3; for preserviog cider, on p. 139, vol, 3.~
S. & R, will find on p. 139, vol. 22, directions for ma-
king puste that will probably answer their purpose.
As to State laws regulatiog the salo of patents, seo
. 157, vol, 33, —&, T, 8. ean mold rubber by follow-
ing the directions on p. 253, vol. 20.-W. T, can
cloan shells by the method described on p. 122, vol.
27.—H. D. M. will ind & recipe for Babbitt metal
on p. 24, vol. 33,-C. B. will find directions for sil-
vering glass on p. 340, vol. 35, Full directions for
nickel plating have frequently been published (n
those columns, Seo pp. 155, 235, vol.33. This also
answers B, J. C—R, R, M. can make a mold, for
use on type, of plastor of Paris. The metal that
Is lightest in water s tho lightest out of water.—
1L H, . will find full directions for putting n white
ennmel on fron on p. 342, vol. 32. This ulso nnswers
A. F.—C, 8, ¥, will find an accountof tho oleo-
margarin process on p. 23, vol. 84—, D, K. can
fasten rubbor to iron by the method given on p.
42, vol. 2, for leather. A good recipe for paste
that will keep is published on p. 219, vol, 30.—D.
G. F. will find a description of the phosphorus
Inmp on p. 10, vol, 25.—V. can read the Ingeriptions
on colns by following the directions on p. 246, vol.
oi~H. G, W. will find directions for making
spongy platinum on p. 330, vol. 25.~H. N, M. can
coment glass to brass by the method deseribed on

P 1, vol, _&.

(1) N. 8. asks: How can I unite the mer-
cury inathermometer which has become separs-
tod by agitation? A. Faston a string 3 ord feet
long to the lnstrument, and swing it round your
head. Tho centrifugal force will enuse the mer-
cury to unite,

(2) R, F. L. asks: How can I stick leather
on the face of fron and wood pulleys? A. Glue
the leather to the wooden pulley. Paint the iron
pulley with a good coat of white lead In oll, and
letit dry; then glue the leather on.

(%) L. B. asks: What is black rosin, and
Is it known by any other name? A. Black rosin is
also called colophony, and Is the residue loft after
the distillation of turpentine.

(4) H. 1. M, asks: How can I get & white
motal that will low porfectly lnto an iron or brass
mold, and which, when turned out, will stay
bright? A. Melt togother 43§ [ba. of tin, i§ 1b. bis
muth, 1b, antimony, and 34 1b. Jead. This alloy
fusesat o low temperature und does not tarniab.

Can the color be taken out of homehair, 5o as to
make it whito? A, Wash in woak lyo, and fumi-
gute with the vapor of hurning sulphur (sulphur-
ous sold).

(5) G. G, B, asks: What do pattern ma.
Kers useo to blacken their patterns with? A, Lamp
black mixod with copal varnish and nlcohol,

(6) 3. N, J, aska: Why do iron jand steol
wold with loss heat with than without bormx? A
The uso of borax 18 ns 4 fux, to make the steel
beat evealy, and to provent the corners or edges
from burning before the rest of the motal bsof
the proper hoat.

(TYM. D. F. nsks: How can chilled  iron
be deilled? A, By hardening the deill in mereury
{nstond of water,

(8) . R, mske: What pressure per square
{neh I8 roquired to crush picces of oo togethor o
as o form one clear homogoeneous miss 1 A, Con-
sult Profossor Tyndall on * Forms of Water”

(9 J. H. maks: In what quantity, and at
what intervals, should quinine bo taken as 4 rein-
ody for ohills and fover? A, In many onses two
grain doses aro recommended to be taken bofore
vach moal, whenever an attack of chills is antiol.
pated,

(10) E. €. & Co. nak: Wonld it be bene.
fielal tosoft maple lumber, for bullding # largo
friction pulley, to boll it in olive oll ¥ A. You 2
Would 1t harden the timber, and nnke (¢ loss Hable
waplit? A, Yox, & Would the goar slip more
aftor such treatmont? A, You

(1) H. A, 8. nskn: How is bromide of cam
phor mado? A, Triturato the cnmphor Arst with
n drop or two of diluto spirits of wine, nod then
digost with broming water. The bromine unites
with the enmphor to form an unstable bromide of
oumphor, which is erystallfne, and I decomposed
by hoat, by contact with alr, and by notion of am-

monia,

American,

(12) D, O, (vl T8 thers any preparation
of pbosphorus, either fuld or dry, that is luminous
I the durk when hermotionlly sealed 2 A, A full
Adeseription of the phosphorus lamp will be found
on p. 2, vol. 5, 1t conslsts of a strong solution
of phosphorus in olive oll. The solution is kept
in a mnall, gluss, stoppered bottle, and when re-
quired for use the cork Is removed and the solu-
tion agitated,

(18) W. J. H. asks: Whnt would be the dif-
fercnce botwoeen susponding n welght (that works
suoh machinery nsclockwork) direct, and hang-
Ing the smme welght around o pulley attached
to welght s Would thero ho any differencoin of-
feot upon the tenin of wheols, providing the
amount of pressure on drum (not the welghts)
wore same in both casen? A, Neglecting friction
and rigidity of cordago, If the welght required in
the second armngemont were 100 [bs., that in the
first nood only be 5 1bs,

(14) T. D. W. If two persons are in a top
wagon, about 0 Ibe. welght rests upon the two
axles, which are as stiff as they are usually made.
Now If the axles can bo made 214 times as stiff, how
many Ibs. will the change take away from the
Joud drawn by the horse? A, The question fs
rathor indofinite, but wo do not imagine that there
would be much differonee In the two cages,

(16) C. P, asks: How many 1hs. strain will
there be on a ropo whioh hns a horse at each ond,
pulling in opposito directiongsupposing each horse
to be pulling 1,000 Ibs.? A, One thousand Ibs.
This question s anything but new. See p. 184,
vol. 24,

(16) M. R. asks: Is centrifugal foree of a
wheel in motion & mdial or a taggential one?
A, Radial, as we understand your question, that
18, inu the direction of a mdius.

(17) J. G. says, in answer to N. K. B's
query as to the area of u polygon: If A be the
urca of the circlo and I the perimeter of the reg-
ular polygon, the arca of the Iatter is

E ‘—A' = boing the ber of
— W
s TR n boing number of sides which
must be given. If theso be given, A and P, as be-
fore, and B, tho area of the regular polygon, the
»

number of gldoess ———
A AW
B 1) (I

(18) S. says, in roply to W, J. E., whois
troubled with droams : If you abstain from sleep-
ing on your back you will not dream. It is very
rare that a person who Is not laying on his back
dreams.

(19) L. C. Jr. says, in reply to H. 1. E,,
who asked bow to apply wax to stove patterns:
As the stove plates of to«day are more or less or-
namented with desigos, baving well defined de
pressions or elevations, the casting must be heated
till it is bot enough to meilt the beeswax and not
burn it. Then apply the wax by rubbing It here
and there over the surface of the plate; a small
quantity only is required. After which, and
while the wax is In a lHquid form, give the casting
& thorough brushing with a new shoe brush ; this
will spread the wax uniformly over the entire sur-
face and at the sume time remove all the surplus
wax. Then allow the casting to cool, and, with a
socond shoe brush, give it a thorough brushing,
and you will have a surface to your patiern that
will give you a mold with as’sharp corners as your
pattero.

(20) W. J. R, says, in answer toT. D.'s in-
quiries asto compound gears: I judge from T.D.'s
list of gears and pitch of lead screw that be has
got a Pratt & Whitney lathe, which, unlike most
other lathes, bas, on the Inside gear on the stud,
double the pumber of teeth that the cone gear
has. Therefore, with gears on stud snd screws
baviog the same number, the revolutions of cone
and screw will be as 2 to 1, and the pitch of lead
scrow s made praotically 18 lnstead of 8. The
Soresrivie AMenicax’s rule will work by count-
ing thoserew a8 16, Tho following index is useful
for T, D.'s latho:

Thread, Sind, Serew, Thread. Stad. Serew,
2 . n -
:l: Cannot be cut with 5 20 &
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COMMUNICATIONS RECEIVED.

The Bditor of tho BOIENTIFIC AMERICAN 8o
knowlodges, with much pleasure, the recvipt of
original papers and contributions upon the follow-
ing subjocts:

On Scrow Catting Gears. By R, H. R

Oa the New Force, Iy WM P,

On Solar Heat. Ny W, L. 8,

On the Contraotion Policy, By F. A L.

On Reissues of Patents. By G, K. B,

On the Hydro-Pnevmoatio Puzale, By M, P. by
O, M, and by N. I 0,

OnSpiritunlism, Ny B 7 M, and by I G, ¥

On the Orbitof the Sun, Ny J, 8

On Makiog Ritles, Dy 1L

On Polsons. Iy ML 8 W,

On Carbonie Avld Gas, Ty €, W, 8,

On Oceanlo Curronts. Ny T. Ly

On Eleotric Whistles, By L. 8 w.

On Chemicnl Aotlon, By E. V.

On & Dioptrio Light. My . G, and by W. 0. G,

Also loquiries and answers from the following :
LG W P Ir~T. B~ . M.~A. J, B.—A 0 G,
ECB -8 H~S. K H 0¥ DN K H~FS58
AR~ A G B O AP LA C R~
JAW-E EE-RB-J QKD

HINTS TO CORRESPONDENTS.

Correspondents whose Inquiries fall to appear
should ropeat them. If not then published, they
may conclude that, for good reasans, the Bditor
doclines them. Tho addross of the writer should
always bo given.

Enquiries relating to pitents, or to tho patenta-
bility of Inventions, assignments, ete., will not be
published here. Al wuch questions, when Initials
ounly aro given, are thrown (nto the waste basket,
a8 It would fill balf of our paper to print them all;
but we genenlly ko pleasure (o answering briefly
by mail, if the writer's address is given.

Hundreds of inquiries anslogous to the following
are sent: “Who sells alligator leather? Who
makes an engioe run by burnisg crade ofl In the
cylinder 7 Who makes the best gas meter? Whose
18 the best process for preserving shingles? Who
sells papicr maeche cornlces and centerpleces for
collings? Who makes reflecting drwing boards
und other drawing apparatus? Who sells phosphor-
branze? Who solls halreloth for pressing elder ™
All such personal inquiries are printed,us will be ob-
sorved.in tho column of “ Businessand Personal,”
which (s specially set apart for that purpose, sub-
Ject to tho charge mentioned at the head of that
column. Almostany desired (nformation can In
this way be expeditiously obtained.

[OFFICIAL. |

INDEX OF INVENTIONS

YOR wHicn
Letiers Patont of the United States were
Granted 1n the Week Eading

November 16, 1875,
AND EACH BEARING THAT DATE.
[ Those marked (r) are relssued patents, |

AISrin, door,Spoor & SERrIC. civuiensstrresisisionen 10,400
Alirm ete,, low water, T. Hass, vens VL2061
Amalgamator, Bancroft & walker s 190,539
Ashos, sifting coal, J. Waldron,, oo W7
Auger handle, J. Swan . 1043
Bagasso, saturator for, A, W. J. Mason, - 190,150

Bale band stretcher, J. Z, Stoeker, ..., =ee 130,801
Barrel, Flye & Watson....ocove « ooy ceea T, 182
Bed stone, oscillating, E. Armitage. . eeee 170,538
Bedastead, sofs, W. R. Hamilton, e 10258
Bedstead, sofa, J. Schoen,......... . 10,40
Beeo hive, 0. Colvin...... . TN
Biliet loop, K. W, Holmes. e B
Billtard table, A, Hand..ooooninnns avrnvnnniinannnns 8
Jinder, temporary, C. D. Lindsey. .. ccooinin,. 190,552
Ninder, temmporsry, H. B. Stepheasof.... coovien 10,000
Bofler steam, B, vempster. ......oovvrvnes vsasase SLBEE
Boller tnjector, W, Randall vooe 10,295
Potler superheater, T. Vernoo. ... .. vere 390,316
Polta, cte., making, J. B. Blakesloe. .. « m
Boot, T. B, EVABS. cocceveririiacirnnnrnns 1055
Boot tip, Merrill & Holtt (r 6o
Boot, wooden soled, M. J. S, Faleon ... e 190383
Poot barnisher, et A C. & T. T, Esworthy. .., 1905
Box lid fastening, J. L. Stevens, seress YOL000
Prush basdlies, forming, W, Weadel......... I~ ]
Pafter stem, P, W_ Pratt, .. 12 50
Rullding block, B, A. Berryman. .. ... . T
Burner, g8, A, M, Ster. . .ooiiinin 10,7
Putcher's saw, W Millspangh. . « 138
Puttor package, A. J. Dibble........ sinsnnnsesce JTDER
Cable ete,, electrie, G. W, F. Hoognveen. . ... 1.4
Camers obscurs, T. A, Kellott, ... ... vee 10201
Car axie box, L. Braver........ sesesisrssereee v 135S
Car brake, P'. Klpssioger. ..o « 190,809

10,89

Car brake shoe, |, Stens. ... hidsans
Car coupling, lirinkerdol, Reanett, & Selder. ..
Car coupling, A. Rrown....
Car coupling, D. Harper .

Car hester, mfety, C. A, West -

Car lfter, raliroad, J. D). Imboden

Car platform, K. Tilp.. PR

Car seats, lock for, E_S. Scofleld
Carstarter, A, Dahler. ..o

Oar starter, G. 5. Kaapp, ... Sarensersnny
Cars, wind wheel, A. W. Woodward ...
Cars, ventilating, K. E FIAPRTOAYES ... covennrs
Carboy, A, 11, Fatxinger,
Oarhureter, feed, ete., J. Avstin
Cand, playtog, B. R, Landls, . cooooe s
Carpot rag looper, W. M. M. Wyckont
Carrtage enrtatn, M, €. Moody.. .. 3
Carriage top, shifting, Glllesdie & True,
Caster, turnitare, L. F, Corf. . oooviinn
Chalr, reciining rockiog, J. R, Newman
Chalrs, bellows for rorking, E. K. Sells....
Ohandelier, F. 5. Shirley
Choese preservens, J, Q Plack

Chisel, submarinerock, A 4. Whithey..
Chronometor, solar, M. Woreler
Clgar mold, J. Ubarter (Fh.. ... ey
Clhamp for stamp stoms, tappet, N J. Colmau, ...
Clock, geographioal, 8, J. Wallse®.....oo0.
Clotbes elamps fete., slodting, M. Pratt
Clothes dryer, F_ M, Clark. ...
Clothes drywr, G, W, Green
Coftes holler, D, Lombard. oo
Composliion for beverage. W. A Martln, oo
Cooker, seam, G, M, Seribner
Cooking spparatus, . M. smith
Corn marker, J. MeGregor....coociiisammnns
Corpees, head rent for, C.D. MWiachford, . ...
Cow milker, W. H. Poarson. ..o
Cracker wechine, O, 8. Fawler..
Cradle, W. V. & N, W Van Dery
Crane, 11, B, Robison
Cronstiond, . WAL oo
Cultivatar, Prico & Hunt..
Curd patter, A, & K11, Soduwlok.
Ourry comb, O, B, L. Holmed .o
Curtatn fxture, B, B, Lako, o o
Curtaln Bxtare, 6. W, Pelres. ...y
Cartatn roller, Taylor & DOBRBUE, osrarrarsinnrs
Dental etgine sttachment, Buckingbam ool .. 19,56

1,
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Ragines, valve box for, H. W, Adams..

Fqualizer, draft, H. Cartwright.........
Emser, elo,, protector, L. L. Tower (r)
Pabrics for skirts, ote.. A, Komp
Fare register, Watson & Knowlton, ..
Yence,J D & F Hgherger ..

Flhier and steel, testing. J. Garland ...,
Yire escape, T. Jingras .

Fire escape, J. E. Llndhn
Fire kindler, C_ F, (‘unlnz

Flahing rod ease, €, Perry
Ylower stand, portable, D. M. Reynold
Yrult jar, E, §. Hunt
Farnaoe door, puddiing, J. Boyland..
Yurnsce, hydrocarbon H. M. Smith

Yornaces, feeding air to, W, C. Ford.

Fuarnaces, retort for, H. M. Smith
Furnaces. beated alr to, W. C. Ford..
Furnitare caster, L. F. Cerf........
Game doard, J 6. Tharber, Jr...
Gas conduits, naphthaline from.J.

Generator, steam, H. M. Smith....
Glaas, annealing, J. M. Brookfield....
Glassware, making, T. B. Atterbory

Lounges, sttach ng frames to, W. Seng.
Lubricators, C. H. Parshall

Mattress,

Meatmangie, C. C. Kerr................
Mechanical movement, E,
MILE. A, Hedges. ...
Mill and pross, cider, H. Kromesick
Mills, concestraticg tallings from, ¥

Milistones bearing for, C. Coster......
Mitzen, A. P, Smith (7)..............
Motion, converting, M. Crossman......
Motor, volute spring, W, §. Shoemaker

Needie threader, P E. Lambert .. .

Balirond ratl chsir, J. Gogerty
Halirond rall Jotut, &, Long
Beglater, T. 1. Doolittle.,
Napis or, G. ¥ ﬁp«nr.ar.
Raler, paraliel, J. D, Hall,.
Banis balanoe, i1, Guttiog... ...........
Baw, butehor's, W, Millepaugh
BeaftoM, D, 0. Plaes............... .
Boales, welghing, W. W. Reynoids, ..,

Eavelope opener, La Blanc & St. Prorre....

Fenoe, tron, B, Rogers. . ....c.ocviiiarinriaissianns
Yemees putiing barbs on wire, W. l)nlln

Filter and Mannel. dragsist’s, A. E. Gnmn-

Furnaces, superheoatiog atr for, W. C, Ford.

3 Tlmy.... 144
Gas lighter elect=ic, O. A, A Bollllon .
Ges lighting, electric, E. E. Bean....... .

Graln @rlll. J.C. Daman  .......... .12
Grate, J. Schiroeflel, Jr....cooiaeannns - 190,506
Halter fastening, J. Thoraton .. .. . s
Bame, G.J. Lotchworth. . ..cocoiariniiarmmarsanse 1IN
Hsmes, J. Thornton ......... . 170,208, 190,29
Hame top, K. G. Latta.... . samsewssas TW0LIVH
Harness tug, B. 5. Leonard. .. . 102
Harvesters J. O. Brown..... . 170..- . 190,229
Harvester, L. J. MeCormiek ... .ocoorincanersanss 190,58
Harvester, corn, Townsend and Parr senn . 1315
Harvester carrisge attachment, J O. Brown..... 190,29
Harvesting machine, J, O, Brown. ... ...ciiiveens 170,

Hay loader, Perry and Manley . 190,189
Heating drum, T, B, Fleld.... e 1T
Hinge: K. TOOAL  ivos coovuaiini cavesnasscee . 10,314
Hogshead nod barrel horse, J. X. Parker ..... 170,156
Horse detacher, D, E, Owen....cccivinnnnnies . 190,588
Horse power, 6. W, G- rdon.. .o 190280
Borse power, A. D, Manley. . 170,858
Horseshoe, A. Dunbar...... . 190,245
Horsesthoe-calking vise, W, Wesver.. veae 170,019
Hose coupliog, W. A, (‘utcll ......... ves 150,155
Hose, lHning hydmalic, J. U, Sraman. . 19,153
Hose pipe nozzle. 8. Rold .. ........... v 150,897
Hydrant, J. O, Connor.... e 190,238
Indicator. speed, M. A, Wier........ e 190,218
Iron Into stenl, cast, C. 1., Jeflord e 10070
Iron, refining cast, A, Waroer.,.... e 10,400
Jack, hydraulie, M. J, Walsh. ... .ee 130,419
Riln, brick, H, W, Adams, Jr . . 1,
Rils, brick, W, X, Weldner... ... - e
Eitchen utensf], T. S, Page... ...... 1020
Lamp chimneys, finlshing. J_Lowery........ 10
Lamps, msnafacture of, T B. Atterbury......... w2

Lamps, wick ralser for, A. Albertson. .. 150,88
Lateh, lockiag, /. Drucklied.. va 190,553
Lateh, reversible  H._ S, Pommy ..... 10,25
Lesther, vat for tauning, O, W. B»‘n 19, 3%
Lightalng rod. I. Johoson.............. 1.sn
Limb recelver, H. B. Allen...... . T
Loom shattle, etc..J. Wolfenden...... ......... 190,214
Loom weft stop, Isberwood and Nuttall (r) 6,96

Macsroons, preserve for. Helde and Wirez
Mall dag fastentng, H. M. Smith. . ...

Mattresses, frame for wire, W. J. Bods. ..
Messure, gradusted, Yousy and Davis. .

Music sheet, clectric, W, F. and H. Schmoel, Jr. 190,402

Ore, classifylog, K. M. Weagler. . ...covviirnnnns i
Papez coltar K. ¥ Braaford. ....... ..... e en s 19,0
Paper faatener, Pack and Vanborn 190,94
Faper, periorstivg, W, Braldwood. ...... « 1,20
Paper welght E. Dressler. ........... . « 138
Parchment, vegetable, A. G. Fcu ..... . 10,0
Feat cutler, Newlon and Zollner..... ..  ...... 19,1M
Photegraphic background. Taber and Bosd . 10,9
Photomeler, ' Munzioger. ... ..............o0s . Y, mm
Pictute frame clamp, ete ., C. P. Polnler. ... . 10
Pllls,conting, A. ¥ W. ssd W_F. A Neynaber, 19,188
Figa.Mow,.C Rem'ey.......... ... . . V0,
e T 1,05
Fipe tonp, waste, T Hudson............ 19,5
Pige, weter, W H. Sempson ... ... . 10,00
Flasing machioe, band, Donne and Passel. ... . 19,50
Plaster, corn, 3. B, Abbott, iy S AT
Flanter, corn and seed, H . P ﬁamnn sovservesnys 390,418
Pistter, curn, G. W, Brown (r) S, 6,584, 6,97
Plow, gang, ¥, A, 10 wgsssdivesieess . 10,02
Flows, furrow gage tor, B. 5. Hawes, .......... 10,24
Fress, power, §. G, Maruin 19,0
Printing prewe, 3. L, Viem 1y . )
Prisen dours, opersting, . Jtickter. 19,50
Pamp, et bowr, D 8, Whitmas, . 13,08
Pamp bueket, chaln, Voo Dacer o ol 1%.31
Pamp, rotary force. A. Cartin, - svssessses ST, NE9
Punch, conductor's slarm, i & uun LRY
Parilier, siddlings. J. ¥V, Gasdoifo, . 1.5

. 10,128
. IW0e
» IS
S R
60
ceny 190,090
wees 10818
. T, 2%
. 10
. aee 10,5

« 130,166
e
. 10,290
. M
v 190,158
« 1,26
o V0,1

190, Fm
w1

. 1,188
L AWan
. 190,164
. 190,18
10,85

.......... 15,08
L1020
170,19
. 1,5
. I8

ITJ.IM
e 190,058
e 190,29

. 130,957
190,59
1.2
190,566

6,754
R e 104N
1.0

E. M,

« 190,
190,84
« 10,0
« 190,300
170987
1,200
19,18
« 190,

Seientific

Reoop, sifting, W. 8, BOON. ..ovviiiiirirsiniess 170,182
Screw cuttiog machine, G. Emig P AL
Berow tap. K. Reynolds, 170,098
Seaming machine, W O, Sharp, .. 190,500
Sepamating substances, A. B. Stanberrie. ., « 10,2

e

Separator, grain, W, W, Johnston...... 1000
Sewing machine, F. Chase... ....ooovn ous « 103
Sewing machine. J. W. & R, H, Lafkin...... o 12N
Sewing machine, overstiteh, W. A, Polmateer. ... 170,550
Sewing machine table, T, B, Traey.. . oooooiiines 1m0
Sewing machine tuck marker, A Johnston R b
Ship's births, awinging, E. . S, Andrews, .. ..., 190, m2¢
Shirt front, W, J. & M, A, Duke..,..... censnseres 1W,20
Shoe and stocking, rabber. J. M, Bibbine. . .,,...., 10,822

Shutter fastener, 8, C, Tuekerman, .. ..., wes 190,010

Shutter worker, H. A House....... w1
Sizing composition, 8. B, Dorlan, . 10,0
Skate, B, Murmay (£, ..oooviinninne o W
Slato-cleaning bloek, A, H. Nryant......... 10
Sofa and table, convertible, C. C, Harrls ... 190, 2¢0
Solvents ote recovery of vaporized, Whiting «faf, 170,40

MR YLR
1
6,08

e 1B
» 10, s

1w

« 10,150

» 170,29

170,19

Spixe machine, W. Haddock oK
Spikes, machine for making split, .\ Whlllnm-n
Spinning. adjusting spindies, F, A Sterry (r).....
Spirtts. P, Griffin, . ove 3 ooV

Staze plank and rnnlrr. \\ 8. l\ooln
S eam whistle, King & McKierpan .
Steel, manufacturing, F. Berchtold.....
Swve, cooking, B. Thomss........
Sniingo, W. Moleaworth

Table. extension, G, Heyl o V0,080
Table, lroning, J. 8. Hays wes 190,008
Taflor's coat measure.J. S, Charch oo 190,187
Telexraph., facstmile, J, C. Ludwig..... . 10,39
Tenonlrg machine, E. H. Kees. ..... . 190,086

wee 190,963
« 1M
o 190, 3%
. 1

Tide and current wheel. J. J. Hell...
Tires, elip for broken, J. W, HoddInots
Tollet case and towel roller, D). Miller..

Trap, iy, H. B, Earing,

Truss, H, A. Kimball.... ...... R p———— R
Tubes, bending mcumc J. M. Rtld ............... 150,300
Tuck marker. R, G. Busn,........... 190,154

<103
170,313
. 12
S LA
. 130,29
.. 170,958
L 1an
190,34

Tweer, H. J, Chandler....
Tweer. P, H. Standish
Tspe-setting machine, J. Hooker........
Type-writing machine, W H. Case. ..
Type-writing machine, L. S, Crandall
Valve seats refitting. C. F_ Hall. ...,
Ventilating churches, ¢te., W, Kingham..... .
Vise, E. Caswell

Wagon body, C. A. Dewolf. .. . 190,18
Wagon brake . A. L. Bartlett. .......cccovienecenncnss 130,22

Washing machine, F, Gittere ....... ..ccc.e...e 190,52
Washing machine, J. D). Lawlor....... . 190,209
Washing machine, J. L. Shotwell....... 150,511
Watch case spring, A. 8. Buckelew ... 190,501
Water efector, H. COll (F)... coviicnrerrnnanns 6,550

Water moters, reﬂner dial for, J. C. Kelley, LR e

Wazer wheel, 5. C.Lyons ...cooeeviane cune 170,258
Well curb,C. M L RN R Sy e 190,20
Whistle, steam, King & McKleroan............... 190,75

Wizd power, J. M. Armour....
Windlass, triction, A. D, Stont............
Window sash bead fastener, J. W. Tripp..........
Window shade roller, A. Roclofs. ..........c..... .
Wood-boring gage.G. 8 Huodson.. g
Wrench plpe, D, P, Stanton...

UESIGNS PATENTEL.
8. - Waron Keys.—~H. W, Bullock, Springfield, Mass.
580, ~Boxes, —J, H, England, Baltimore, Md,

. 190,3%
. 130,08
190,403
190,40

5,901 —Serrees.—~J. W, Flake, New York city.
SN2 —Sgow Case, W, I, Grove, Phllvdelphia, Pa.
S48 —Har HorLoxn, xro.—~J, Hall, Newark, N. J.

800 —IxxsTaNDs . ~H, Loe, New York efty.

5806 to 8,907, ~Froor O1L Crorus —C. T. Moyeref al.,
Bergen, N J.

5,808 —~Parzs Wrionrs, —C. Rowland. New York city,
.00, —~Corrix Hixoxs,—J. W, Vaughn, Peabody, Mass,
5,510, —OvEnenors. —G. Watkinson, New Haven, Conn.

SCHEDULR OF PATERT wREr,
On each Cavear,..... ceennnen 10

SAReaRE R RN aans

On vach Trado mark........ Eouhsns e aBEANS A ..825
Oz fling sach anniication lor.hlau m m.m. ...815
Jo ssulng ecott Orowinn) PRODL. ... .0iuinnie

On sppeal ¥ h’mum Ia-Chief..........

On application for Design (3 yearm..........
Un soplication for Deslen (14 vears)

il GLENGE REGORT

EE'orxr 1876.

<

SoEsce Reconp iy
asplondid book of X
pages, published an.
nually, about the 1Mh
of January. Illustra.
tod with many ongra.
vings. Prico §200,

Tax Volume for 194
will be published about
Jdanuary 15th, Ita oon.
teats will embrace the
most Interesting Facta
ard Discoveries In the
Various Arts and Nel.
epees that have trans.
vired doring the prece.
ding year, extidbiting in
one Shew the CGonersl
Frogress of the Worlg

the following Departmenta ;
CHEMISTRY AND METAL
MECHANICE AND EXGIN
*LECTRICITY, LIGHT, I
TECHNOLOGY, THR l'ﬁl'f"
BOTANY AND'HORTIOUL
AGRICULTURE,
RUNAL AND HOUREHOLD RO ONOMY,
¢ MATERIA MEDI A, THERAPEUTICS, HYUIENE
NATURAL HIATORY AND 2GOLOGY :
METEOROLOGY , TERRESTRIAL I'tl\hll N,
GEOGRAIMN
S UROLOLY AND MINERALOGY,
ASTRONOMY,
BOGHAPIY
Every person who desites (0 be well Informed coneern
Ing the Progress of 1he Arts and Sclences shoudd have "
copy o BoipneE Heookn for 199, Lo wil be s nost In
feresting and Saluabie Boos, and rhould have s place In
overy H 0 and LAbrary.
“lvplr AVOo. Handsomely Boand  Many Engray
ng» 4.9, Bent, post.pald, on recelpt of prioe
All the

proceding volumes of Sorexce econn
may be had soparatoly at 82,50 each, or $10 for the
five volumos, INTE, INTH, INT4, 1876, and 1570,
MUNN & CO,, PunsLisiens,

31 Park Row,

AND NECROLOGY

..... " 1M,

Now York olty

American.

For 1876.

The Most Popular Scientific Paper in
the World.

Trnry-Finsr YEAR.
Only $3.20 a year Including Postago.
$£# Send 10 conts for Specimen copy

THESCIENTIFIC AMERICAN, now In its Blst
year, enjoys the widest olroulation of any weokly
pnewspaper of the kind In the world. A new vol-
ume commences January 1, 1870,  Published week-
ly. Now is the time to subseribe and to form
olubs.

Tae Coxtexts OF THESCIENTIFIC AMERICAN
ombrace the latest and most interesting informa-
tlon perwining to the Industrial, Mechanical, and
Rolentific progress of the world; Descriptions,
with beautiful Eogravicgs, of New Inventions,
Now Implements, Now Processes, and Improved
Industries of all kinds; Useful Notes, Recipes,
Suggestions and Advice, by Practical Writers, for
Workingmen and Employers, In all the varfous
arts.

EVERY NUMBER contains sixteen large quarto
pagoes, elegantly printed and (Hustratod with many
ongmvings. The year's isue contains 832 largo
pages, equal to four thowsand book pages, at a cost,
Including postage, of only $3.20 a year to the sub-
scriber.

Tue SCIENTIFIC AMERICAN will be especinlly
enriched during the current year by splendid en.
gravings and descriptions of the most noticeable
objeots in the great Contennial International Exhi-
tion.

Engineers, Mechanicos, Telographers, Inventors.
Manufacturers, Chemists, Photographers, Physi-
cians, Lawyers, Clergymen, Teachers, and People
of all Professions, will find the SCIENTIFIC
AMERICAN most useful and valuable. Its pages
teem with interesting subjects for thought, study,
and conversation, and are an unfailing source of
vew and instructive information. As an Instruc-
tor and Educator, the SCIENTIFIC AMERICAN
has noequal. It is promotive of knowledge and
progress in every community where it circulates
Tt should bave a prominent place in every House-
hold, Reading-Room, and Library.

82 Specimen copies sent, prepaid, on receipt of
10 cents.

TERMS OF SUBSCRIPTIONS. —POSTAGE
PAID BY USN,
One copy Scientific American, one year....$3.20
One copy Scientific Amerioan, six months. . 1.60
One copy Scientific Amorican,three months 1,00
One copy Scientific American, and one copy
Scientific Americean Supplement, both
for one year, post-pald N
One copy Scientific American, one year,
and one copy Science Record........ .. 5,20
¥~ We make a liberal discount and give advan-
tageous premiums to those who form - Clubs or
procure Subscriptions, A beautifully {lluminated
Subscription List, also Prospectus and Rates, sont

o [Dnamazs ,1875.
Mumn & Co.’s Patent Dffiges,
Bstablished 1846,

The Oldest Agency for Soliciting Patente
in the United States.

TWEN1Y-EIGHY YEANS BXPERIENOM.

MORE PATENTS have been seoured through
(hls ageney, st home and sbrosd, than through any other in

tae world.
They employ &8 thetr sasistants & corps of tho most ex-

perienced men se examiners, specification writers, sad
Aranmmoen that ean be found, many of whom have been se-
estod from the ranks of the Pstent Office,

SIXTY THOUSAND inventors have svalled
hemselves of Munn & Co.'s servioes in examining thelr tn-
ventionsa. snd procuring thelr patents

MUNN & CO.. in connection with the publication of the
SOIENTIFIO AMERIOAN, continuo to examine Inventions
confer with inventors, prepare drawings, specificstions, snd
smgnmenta.sttend o fling spplications {n the Pstent Office
paying the government foos. and watch osch case step by
stop while pending before the examiner, This s done
through thelr branch office,corner ¥ and Tth Streots, Waah-
Ington. They also propare and fllo cavesta, procure design
petenta, trademarka snd relssace. attend to rejected cases
(prepared by the tnventor or other sttorneys), procure copy-
righta, stend to interferoncee give written opinions oo
matters of Infringement, furolah coples of pstents: in facf,
sttend to overy branch of pstent businses poth in this and
in forelgn countries.

Patents obtained in Cansda. England, France, Belgtam
Germany, Bussia, Prussia, Spetn, Portugal, the Britiah
Yolonics, sud sl other countrie where petents we
granted.

Coples of Patents.

Persons desiring any patent fssued from 1536 to Novem
ber 26, 1867, can bo supplied with official copies st s rea-
sonable cost, the price depending upon the extent of draw-
ngs and Jength of specifications.

Any patent issued since November 97, 1867, st which
timo the Patent Office commenced printing the drawings
and specifications, msy be had by remitting to this office §1

A copy of the ciaims of any patent lssued since 1536 wil
be furnished for $1

When ondering coples, please to remit for the ssme ss
sbove, snd stste pame of patentes, titlo of invention, and
date of patent.

& speca notice is made tn the SOTENTIFIO AMERICAN Of
all inventions patented through this Agency, with the
aame and remdence of the patentes. Patents sre often
s0'd. ( part or whole, 10 persons sstreated to the Invention
by sueh notice.

Ammummmmmuu&
Mhm United Btatos patoats, alsos circalsy
pertaining exclustvely to Forelgn Patonta, stating costs in
wcb rountry. time granted, ete. sent free.  Address

MUNN & 00, :
rwiaabers SCIENTIFIO AMERIOAT? ;

free. Address
37 Park Row,N. V.
MUNN & OO- Braros Uryw E—Carnesr ¥ and 91: Streets,
37 PARK ROW, NEW YORK. | wsbingwn, D.C,

85 a year by mail, post-paid- Send 10 cents for Specimen Copy.

TO ILLUSTRATE AND DESCRIBE the many
Intoresting themes and oljoots presented In the
Guear CENTENNTAL INTENXATION AL EXPOSITION
OF 1574, and also to meet the wants of that large
class of readers who desire an increased supply
of Sdentific Icformation, partioularly of the
more Technical and Dotalled chamoter, wo shall
IMUe A EPRCIAL PUNLICATION, entitied tho SCI.
ENTIFIC AMERICAN SUPPLEMENT, to be
printed weekly during the Centonnial year of
1876, and, pechaps, pormanently therenfter. Each
number will have sixtosn large quarto pagos,
Imued weekly, printed In the best style, uniform
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! h\%ﬁ ow M
l\flnm n v,?:l:-;' i avhd
e muu\ulm’-mlon.

.- Natural History and Zoology.—The
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Lo
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138, Astronomy,—Heont hm Discovers
Lo and Information, wll§ 1t Antronomieal
Phenomons, Frogross, Now lltﬂlmll. ote,
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dvertisements,

Back Page « « = « « « 81,00 n line,
Inside Page = « = = « « 75 cents a line,
Engravings may head advertisements at the same ra: e
per lineg, by measurement, as the lettor press. Adver-
tisoments must be recetved at publication offics as
early as Friday morning to appear {n next wnie,

PECIAL SALE OF CHUCKS~One half dozen
of ool wize of the Onclda SteAm Englng Co 's 1y~
yorsal and Indopendent, three nn,{ TOUr Jaw Chucks
Weatoot's Patent. Address . B, STATE,Springfeld,o

ATHE WANTED—48 In, Swiog, 20 feot Bed.
Second hand, Must be In good order,
THOS, WORSWICK, Guelph, Ont,

HE COPABTNERSHIP or J. P, VERREER &
Co. belng about to expire by Hmftation, that firm,
now engagen In the manufaotire of edge 10014 hawe
mers, &o., 8t Verrca's Mils, Philsdelphia destring to
discontinue business, offer for Sale the good- will, stock
and fixtures of sald concorn at a reasonable figure, The
property can be loased 10r a term of vears st a much re.

rate, Address J PV A U
i, P, 0: Philadelphts, Pa. | ok & UO0., Verree's
W. G. JUSTICE.

JOHN P. VERRERE,
Forthe Best and Chen

Uncm\nxbe ost, acdress THE § ILI-?!:
nnop anssgs. & PARKER PPRE Cco.,

MIpnrLETows, Coxxs,
With Disston's
Naws.

Sold h{ Hardware
Trade. LANGDON
MITRE BOX CO.,
Millers Falls, Mass,
§# Send for Clr-
cnlar,

OW TO WAKM YOUR HOUSE.—Rend.—
an .:l;l;l;u '(:\;;Tc Pumﬂcr in my b(\'l:lr gives entire
3 ery easily managed ; the shaking a -
ratus being especially wood, Tt furnishes plenty of Ir(‘-m,
wod AllOWS no gas to oscapo. | conslder myself fortannte
In having solected your furnnce, after muon investiga-
ton and Ingalry, to replace one that hud given me s groat
deal of trounle und saooyance, and I belleve !l (s the
best furnace In use."'—Rurvs G, BRAnosLER, 47 West
Fifty-nfeh Street, of the Board of Education, To ALEX.
M. LBSLEY. 226 West Twenty-third Streot, Send for
catalogue, or call nnd see the furnaoe,

Hor Sale,
The valuable Machine Works known ax

The SOUTHWARK FOUNDRY,
Philadelphia,

Owned and for Sale by the Iat® firm of

. 1 » . -\
MERRICK & SONS.
Lot 352x3M ~four fronts.
A rafiroad track, connecting with main line on Wash.
fngton Avenue, rans through the works, All the bulld-
ines and tools are Nrst olass.
The establishment can work to advantage fr

men, and produce to the va'ue of one and
milllons annually.
Address, for full particulars.

Roox 3, 8p Froon,
2490 South 3d St., Philadelphin, Pa.

Z

600 to
larter

AMATEL RS AND ARTIZANS.
TH l"LEE'l'\\'(:‘OD SCROLL SAW,
FUTH
Boriog Attachment & Blower,
s O UREQUALLED yon "
p (Rupldlu'. Acnurm-z. Durability,
and Low ('

fost.

Saws Wood ! {n. thick and under: also
Metnls, Horn, Bone, Ivory, Shell,
&c., ap | makes the most delionte
Dsalunn of Inlaid & Scroll Work,
rice #10 to §15.  Drill Attachmeot,
#1.00, Send for pamphler and st of Dea

wigny of Frot Work. Trusr Bro's,
Manufacturers, Wilmington, Del.

ANTED—A good Foundry Pattern Maker,
also a good Moalder, one having & small capital to

nvest io mdc_lpre'rnm. Apply with stamp,
. B. BLAKE, Olathe, John Co., Kana,

QKALL POX.—Prevent its pitting. A sure, safe,

s ) and infallible remedy. Every house shoald Keep (¢,

J. ZACK TAYLOR, M.D.,
Deal's island, Md.

Price $1.00, Apply to

2 K_I: l'.\—l Lr. e —-Beu nmlvmm( Convenlent
+ EverSold. F. E. HEINIG, Loulsville, Ky.

JK SALE-~One balf interest in a Tobacco
Patent. For particalars, addross
/ D. A. ALDEN, Malden, Mass.
& No Brokers,

A MOXTH--Agents wanted overy-
hwre. Ruslness honoruble and first
Particolars sent free, Adilress
J.WORTH & CO.L st Louls Mo,

850 IN GOLD GIVEN AWAY, siso @ rcr cont
Commission  You can make from $10 to §X
dafly. FAMILY JOURNAL CO., 2% Broadway, N. ¥,

‘ CENTENNIAL DRILL Cllb'g:iu—‘
nd durable.
bad .'-m"d H::: I.»y mn;llrf‘m :nret o
m arioe. Ol.zs.h send for new mdu
Listof LhackS. . ¥. cUSHMAX,
Hartford, Conn,

Machinery ol Jmproved Stylos for makin
SHINGLES, HEAI'ING AND STAVES.
Rale paxers of the well known IxFsoveD Law's PATENT
KMIXOLE AND HEADING Sawir 6 Macwise. For ciren.
lars, addross THEEVOR & CO., Lockport, .Y,

3 IIHIMTJ leORUO(i‘HT
BrAmS & GIRDERS

HEZ UNION 1RON MILLS, Plttsburgh, Pa.—

The attention of Bogineers and Architects In ealled
o onr tmproved Wrought-Iron Heams and Girdoers (D
ented), i which the corpound welds betwoen the stam
wnd fanges, which haye proved so objeotionable fn the old
mode of tmanufacturiog uro entirely n\'uhlwll WO ure pro-
Dtmt Io Turnial all alzek wo torma s favorahio ae can bo
obtsined vlaewhers For descriptive lllhnfrupn, adires
Caroegle Brothers & Co.,Unlon Tron Ails. Plosburgh, e,

The
PORTABLE STEAM EN

WiTH
OUT OFF REGULATOR
ANV 4

BALANLEG WML

AUTON ICA

Scientific dmerican,

CLARK
PATENT SELF-COILING,

Can be readily fitted to Etore ¥
PROOF, und aftordin nlnmmm Lkl
glo‘rc\lhunu. :'rh'nw'il
rbalance wolghta, aud eannot get 0
S A d eannot get out of order,
Bulldiog, Lonox Libra

ruh‘nllun; nlso

Aro Nteed to the now Zribune
Bullding, Have beon
world,

AGENTH WANTED.

MME

DIV E1gie,

Engloe offered to the Public,
Price, 41 Horse Power,
g e

l
woTow .
Ry e “"
oo e “"
LU T .

4 Horse Powe
& "
T to 5 Horse P
RBwis  *

Send for IMostrated Clreolar
and Price List,

H. B, BIGELOW & CO.,
New Haven, Conn.

e " per aay st nome. dampies worth §1
3’0 T)O &‘-)IU free Srixsox & Co. Portland, Malne,
[l 1ze Pleturescat free! An
ThQTOLL'GATB' l‘;renlom om | Mﬂ "mr“l. 10
find! Addreas with stamp, K. C. ABHEY, Bufiaio, 5 3.

Brainard ill i all styles,
Milling Machines 3.,
A pew Unicersal Milllng SMachine for €00, Also Brown's
Pat, SCHEW MACHIN and our new Bralpard STEEL
BAR VISE. B, M, M. CO., 131 MIIK St,, Boston, Mass,

and Merphine habit alwolutely and
speedily eurads Paloless s nopublicity,
Send #tamnp for particulars. Dr. Carl-
ton, I8 Washiugton St., Chicago, 111,

Hammond's Window Springs.

for all windows. Six Bamples malled for 50 conts,
W, 8. HAMMOND, Lewlsberry, York Co., Pa.

Barnes' Foot-power Scroll
Saws and Lathe.

An entire REVOLUTION (n the con-
struction of foot-power machines!
The old atyle thrown aslde when these
are known! Thousandsnow in use!
$1.500 to £2.000 per year mado using
them. One porson out of every threo
who send for catalogues of theas mn-
chines buys one. Say what paper
you read this In, and addross

W, F, & J. BARNEN,

Roekford, Winnebago Co,, 111.,

Box 2044,

INE MACHINIST'S & AMATEUR TOOLS,

oot Lathes, Pollshing Lathes, Centennial Grind Stones,
Taps. Dles, Drills, Automatlie Boring Tool. Flestwood
Scroll Saws. Send's ¢ents In Starmps for Complete Jilus.
trated Catalogue. JACKSON & TYLER, 16 Germuan
Street, Baltimore, Md.

])ATHNT DOUBLE ECOENTRIC CORNICE BRAKE,
'.\&numcmma by THOMAS & ROBINSON, Cincin.
natl, O,

-

Send for Clreulars,
PATENT |
Planing and Matching

and Molding Machines, Gray and Wood's Planers, Solf-
olling Saw _Arbors, and other wood-working m-‘:_‘hl\prr)‘.
5 A

Arbor
WOOD'S MACHINE CO.,§ 91 Liberte St.

167 Suabury 8., Dosion.

OLD ROLLED
SHAFTING.

The fact thac this shafting has 75 per cent greater
strength, 3 fGoer fnlsh, and I3 troer 10 gage. than any
other {n userenders {t undoubtedly the most economical.
We are also the sole manufacturers of the CELENRATE
CoLLivg' Par. COUPLING, and furnish Pulleys, Hungers,
ete , of the most approved style Price list thniled on
application to JONES & LAUGHLIY

Try Street, 2od and Srd

1% 8, Canal Street, C
5 f this Shafting In
LE ANA. &
)

Send for Clreulars, ele.

and for sale by
L. Boston, Masse,

1 Chambers St N Y
j. Mllwsukee, Wis.

AC co
& WHALD
SAFETY HOISTING

OTIN, BROX, & C©C.,
NO. 348 BROADWAY, NEW YORK.

s A S Ve Toial boax esly 2%
b W Porgum E Nwas, N Y
L
ools

E. GOULD. Newark, &, J.

All slzes at low prices,

ITHERDBY, RUGG & RICHARDSON, Man-

ufacturers af Woodworth FPlaning, Tunguelmf,
Grooviog Machines, Danlel's Planers, Richardson

ot Improved Tenon Machines, Moriising, Mould-

ny, and ﬁr-&c' Machines, snd Wood-Working Ma.

chinery generally, 3 Salfabury Street, Worcester, Mass.

(Bhop formerly oceupled by H. BALL & Cu.)
L. B, WITURRDY. ", 1. KU 5. M, RICUARDAON,

DIIRCATLCOMANI E,
or THANAFER PICTUERS, with ook of
24 Ppn, 41VINg Pel) lustrmetivne (i his hew

My At 1 the
«ulifnl GEM CHROMOS
Ar Ao,

PATTEN & GO, b6t Willhams Mrssl, New York

TEW & SECOND HAND WOOD WORKING

Machinory, Floommra, Planers and Matehers, Single

and Doulile Surfacers, Moulding Machinos, Borolt Saws,

Suotinn and ot Fans for Alay ings, oto. D0, LATTI
MOLE, Uit and Chestout B, Philadeiphis, s,

B MIOARFENTER W

MANUFACTURER OF FIRST CLASHE TAFS,
Pawtuoket, I, 1,

FINE TOOLS

3 th, Jowelern, Engravers, Watehtakers,
R‘I.I: ;\y‘:lr‘;l.lln'olllu:lnlln'.rn. Alko, i fing aasartmvat of File
and steal Wire Bupplivs, at FRASBSE & QO,'H, 62 Chat-
ham Street, New York,

JMPO“T:\NT FOIR ALL CORPORATIONS AND
)

NE'G CONCKENS. —~Huerk's Watchman's
m‘:vAl)il'e)Nnr. eapahle of noourately conlrolling the
motion of & watchiian or patrolman at tho different st
tions of hia beat, Bend for ciroular,
L E B ‘I'.l(“. Box H70, Boston, Mass,
N h »«"’Im LI Lmbuouker & Co., of Kow York,
was gecidad (o my ory June 10, 1IN, Froveedines
Laye been oommoenoed nuulu-l luplmvuwr & Co., for sulls
g, puntrary Lo the order of the Court, and eapecially the
oloak with w sorion of speiogs fn tho cover, sod marked
Pat'a Oct, W, * Porsuns u-lu1 thosa, OF any othoy
elooks nfringing on my Patent, will bo dealt with sccor
ding lo law, s -

& COMPANY'S
REVOLVING STEEL SHUTTERS

Roear Windows or other o enings, makiog them FIRK AND BI %
J [ 4 ¥ ND BURGLAR
aunes, Officen, and Sohool "nrlllllilll. Clurk s shotee

1 'll.“"lll’ll bandsomo ih nppearance, and sre

413

EILS In varlous kinds of woud, saftable for
A Are solf-acting, require no machinery
tho ot and cneapest

ullding, Delawnre and Hudson Canal Hullain, M an
3 » Manhatt
royo 9 o I

e Ao the Teadin Tohiteots of l.hn"" )‘l‘lll‘l in t|n|ly use in overy ||r|unl;-£|l City throuy

1ot Kurope,

JAMES G. WILBON, Munagor, 219 Wost 20tly B, Now York,
and at London, Parfa, Vienna, Berlio, Mulbourne, &¢,, &e,

RACING BOAT STOCK,
SPANISH & WHITE CEDAR.

BER and VENEERS, MAHOGANY, SATINWOOD,
ROSEWOOD, WALNUT, &e.

Inciosz Stamp Jor Catalogue and Iyice- List.

C Y CO. \\'. ]{ wandd ‘&' (‘U..
186 lg'&ﬂll.rﬁ\:lﬁ.».ﬁ..’irl’h & Gth st ELRLNLY,

Warnnisaron, D, C,,
Bept., 15, 1575,
Jxo. Mavnex, .
Treas, Valley Machine Co,, East
Hampton, Mass,

Dear Sir: The * Wright Bueket
Plapger Steam Pump™ you ballt for
the Government ** works like a
top.'' Am sure it has never had Its
equal In any of the Departmonts,
and [have no hesltazncy in recom.
mending this Pamp to asy one in
want of & Arst class, nofseless Steam

Pamp, Very respectfully.”
J. TY;()S, SIILI.IZI:.
Chief Eungineer U. S. House of
Ropresoniatives,
Send Lo us for Catalogue,
/. M. COMPANY,

Portable B o 0. 5,6,81L,p. Some-
g-;lggxgyHerSﬁh‘l,l;;:‘llui;vN’;{::lh;::r|prlc(|H “l ";ll:ll::rlﬂ.
N0 woon worgine MACHINERY.

CHAS. PLACE, 105 Reado Strect, Now York,

8,000in Use
Blake’s
STEAM PUMPS

for every possibie duty, Send
- for Illustrated Catalogue,
s GEO. F. BLAKE M'F'G CO,
e "85 & 83 Liverty Strect,
Xew York,
50 and 52 Sonth Cana
St.. Chicago, 111,

Cor, Causoway and Friend |

§te,, Boaton, Mnss.
INVESTED In Wall Street
gfwn leads to fortune. A

$10 to $500zE ¢ it

evervthing, and cbn)‘ of the Wall Streot Review.

SENT FREE. &f5ir, = iroadvay, e
PABR'S Damascus Spring Steel Self-Adjusting
- Bracket and Fret

Sau',
Profit & Pleasaro !
A WoRKsHor

COMPPLATE
Foi « -

Sweep, 8 10 12
Price, $1.25 1.50 1.
With each frmue
inimitable and ori
sovoll patterns, 8 hraeket sy

bludos, 1 sheot impre
full instructions. B 3
of price nuned, 100 sere 1= fr
receipt of stamp, GEO. PARR, Dullido,

ssion pape

to Enterprising Men: Private Sale of the Missouri
ass Foundry, Steam and Gas Pipe Works of the late
John Kupferle, situated at the corner of Secons 5t and
Wastifngton Avenne. in the Clty of at. Louls, Mo  The
above mentioned weil Known esrablishment, situates in
the heart of the City, and In complete running arder,
and having o very axtensive ana valuable casom, s now.
by Jeave of the Probate Court of 8t. Louls County,offered
for sale¢ upon reasonable terms. For particulars. apoly
to JOSEFPH DEGENHART and CHAELES SKEITZ, Ex.
ocutors, No. 80 N, Sécond Street, St, Louis Mo

'l‘O MANUFACTURERS OF AGRICULTURAL
and Pomestle Machiners—A Housc in Holland, do-
& g0od business in above, will be glad to recelve
- P freo) eatalogues, terms, &¢., of Implements and
honsebhodd artieles, Reforences given and requireqe
Address K. F.,caro of NUgh and Vaa Ditmar, Rottendam.,

Shaping Machines
Have povel device for changing
length of stroke while i motic
als, automatic down feed, a&
quick return.  Four sizes
Patented 1568, 1871, 1874,
Wood & Light Machine Co.
Worcester, Mass.
Manufacturers of all kinds of
Iron Working Machinery
Shafting, Pulleys, &c.

A N EXCELLENT OPPORTUNITY OFFERED
ig

ing

THE

ommercial Agency.

100 & 111 Wonrn S, New Yonk,

changes in thelr
NEw

will oblige by communicating the same 1o us, that

MENCIANTA contemplating

Pactnerships, or the formation of Finns,
thelr names may appear correotly in the * Uos.
MERCIAL AGENCY Regisren.”

Desiring to have our Records as govurto as pos
sible, wo will aocopt the Statements and Hofer-
onood of any Morchant, and give the ssmwe the
st Lhorough scruting.,

HANKuRE, MEgonANT and  MANUFACTUREIS
will ollige by Informing us 1€ o any oase thele
knowlodge and exporience do not barmonise with
our roports. Wa ank this that wo may, by frosh
aod thorough investigation, corroot errors, If uny
nro found to exist,

Tho * COMMERCIAL AGENCY HeasTen ™ will bo
ready for delivery shortly after the Dest of Jang-

ary next,
MeKILLor & Senacue Co,

Ol LENT, WETH STEAM POWHEIL-A briok
{ twe Atory buflding, SO0 £L,  with Bleg ) Drylng
Hoose, aud u Conplute systeln of Modeen Madhinery
for the Manufaoture of Fiooring, ioors, fush, Dinas,

y ) , U Vor further particulars, apply o
ac. ot Columbea G0 RN D, Cuyanogs Fails, Ohto

g

TRADE NGINE

1o workmanahip—all light paris
of Cast Steed, o
Every Fogine indicated, and
vulve corrected to give the high-
et attainable resulls,
Warranted superfor 10 any
”""k- pourtable ogine 1o tho
rke

market,

Send for Price List and Cir.
cular,

HERRMAN -& HeacHEL

RrODY M'#'a. Co,,
Daytan, Oblo,

The PORTER-ALLEN ENGINE.

POSITIVE-MOTIOS VAEIABLE FUT-OFF.
HAPID PISTON SPEED.
CHAELES T. PURTER,
Harlem, N, Y. Clty.

Send for a clreular Lo

THIR HOESTACHE o
Denes Roans
forteis 81

Uhis prrpuration

QTEEL NAME STAM
SISTEREL Srasy Wonxs,

Post pald for 15¢, per letier
3 Chapel St., New Haven, Ct

INDIA RUBBER,
rentors snd the Trade, made {ato any
! otiea, by ¥. H

Estabilisbed In 1800,

1 pattern at
HOLTON, 45 Goid 8¢, Kew York.

l“m-l POWER TENONING MACHIN FOR SALE,
By 5. €. HILLS, 51 Cortiandt S3., New York.

CELEBRATED FOOT LATHES,

Foot Power Back.geared Screw
Latbes, Small Hand and Power Flan-
ora for Metal, Small Gear Cutters,
N Slide-rests, Ball Machines for Lathes,
Foot EScroll Saws, light and heasy,
Foot Cleenlsr Saws., Just the
thing for nmateurs nad arti-
snps, Seiling everywhere. Send for
Hinsteated Catalogues
=y N. H. BALDWIN, Laconls, N. H.

) 11y (4 Al ol - N e,

PATENT SCROLL SAWS.

Our specialty s Scroll and Band Saws. Overa) Ma.
chines Inuse, KUPERIOE TO ALL AND LESS PRICE.

CORDESMAN, EG
Cor. %nd & Ce

{nclznatl, O,

: BAND INSTRUMEN
BOOSEY & CO., Sole Agents, :
Hith Street, New

York.

Boult’s Patent

Reverse Motion
Paneling, Varfety
Moulding and
. Dovetalling
Machine,
cuts Panels of
any design or
style of mould In
the aolld wood
with neawness
and dispatch. Ts
& frst class
Snaper, Edge
e and Scroll
; = Mouilder.

s Does general
Dovetalling with
thick or thin
stufls,  Simple

¥ Send for

Sample of work,

Improved Solid Steel Cutters for
all kinds of Variety Moulders
made 10 order, and warranted

by the
B. C. MACHINERY CO..
Battle Creok, :““"

IMPROVED MACHINERY for STAVE

ngic and Handles, Cablnet Maker's Machin.

a5t

Pamptlet and

ery. Jurke Automatic Saw Mill
{Improved Boring and Mling

Mschines Badial Dns

s, and Batley's Ve-
: 4

neering Ma hines, Cab 3 ing
Power mic te, T. B, BAILE . . 5
HOW MADE IN

vaG’AR 10 HOURS 1rom

hout using drugs.
ar Maker sorfsgeld, Mass

Lot Priced and SESTS
Do Your Own Printing!
= $3 h\.:'- 2ods, Ladeds, ey

B> Business M

B et rintin
Ptln[lllglin.\‘\: e Saad fron w0
Pl'esseS- .

v bae vora

KELSEY & 00., Meriden,
\\‘ll.l.l,\\l HENRY KING—-ALBUMEN MANI
TURER, 73 & R 5t, Andrew e, Liverpe

(RON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION.

Cold Rolled Shaffting.

HANGERS, PULLEYS, COUFLINGS, BELTING, &
8c. Bend for Nlustrated Uatalogus sud Price List,

GEORGE PLACE,
121 ChamYer & 106 Reads su.wﬂ;\'. CiYy.
BLAKE'S PATENT
Stone and Ore Breaker

Crushos »
auy requived siae, Also,
StToxi for Roats and fur Oox

Address DLAKE CRUSHE

! hard and brittle substances to
i sty ¥ind of

Our Boiler and Pipe Covering
Save 25 PER CENT.
in BUEIL:

ASHESTOR FHLTING ( OMPANY,
Lpd2! FroxT ST, Naw York,

PLANING AND MATCHING

BENTEL, MARGEDANT & CO.
A

Ny ORI,
v Ls!

Gy d Lo Cladurhngi




¥

iy 2 S S S

Advertisemencs,

- e e . ;l.oo n line.
ndo Pm - = = = = 75 conts -n::.
may head advertisements at the same rate
m meastirenment, ax the letter pross. Ad-
vertisements must be received at publication affice ar
carly a2 Friday morning to appear in next {ssue.

Bastne, Seindic & Orlnar Dese ilaviived 5.

(. Gunther's Sons

INVITE ATTENTION TO THEIR FINE
STOCK OF

FUR-LINED
SILK CIRCULARS,

OF DIFFERENT STYLES, PLAIN AND
TRIMMED, AND MADE UP WITH
SPECIAL CARE.

AN ADDITIONAL ASSORTMENT OF CHOICE

Seal-Skin Sacques

OFEERED FOR THE]

Holidays.

502 & 504 Broadway.

Mnnufacturu'nr'";nd Builder.

The best and cheapest mechanical and oclenllnr Jour-
nalinthe world. Edited by Prof, I*, JI. Vander Weoyde.
Each number contalns treasures of information on all
practical and sclentific subjecta. SSubmeription price 2.
per yoar, Postage one cont a mouth extrs, en thou-
sand (10,000) applications wanted for specimen coples,
which will be fursished Prrr. Liberal ¢ ommln tons
to agents, Address AUSTIN BLACK, Pab'r,
P. 0. flox 403, ¥ Park How, New York.

A $10 BOOK tx SIZE &
STYLE vou $5—Vol.l of
our new book, * ‘Wooden
spd Brick Balidiogs,**
contaln %0 Sx12 plates of

odern 1] lerCo!
tagos, Suby & F
Houses, costing n.wo
and upwards, Also ¥

elfications and  detalis,
Sent to any address (m
= by mall or crx‘prm -
& o l.l—nnted eatalogue freoe FORMIpE.0F ‘price, 3.
A

BICENELL & CU., 77 Warren St... = T.

EAGLE FOOT LATHES,

Witk Scroll and Circular Saw Attach
meata, Siide Best, Tools, &c¢. ; also Small
E:ru bes, Metal Hind Planers, &c.

Neatest dnlm. superior fntsk. Lew
Prices. Our new Catalogue describes
these a0d every too] necessary for the Am
Sieur Or Artizan. Sead for It.

WM. L. CHASE & CO.,

5 & ¥ Liberty Bt New York,

& Matching,

M«w;xd Re-sawing and Tenonin )lnrhmu Serol

Baws General Wood- Working Machine

JOHN B. SCHENCK S SONS { Matteawan,
Send for Catalogue. 112 Libeny bl

T city.

The BANRoAD GAZETTE, weekly, bas fllus-
i trations sad descriptions of everything of novelty
and merit in raliroad constroction ang lou
Contalngs all ihe raliroad news. Eead and kighly com-
meoded by eminent rafiroad men, many of w om write
for i1, Spectmens free, $4.3 & year. Sabscribers for
I3 will receive numbers in 1873 from the time they sub-
seribe.  Address T3 Brosdway, New York

ELGIN WATGHBS

hy Rallroad Offcers, Kogineers, As-

n-mnmnv Explorers, Navigators,

nnkn n others, 1o be the Mont Accurate,
Durable "lﬂtkﬂ'jl’!l In the warld.

6 R‘ now In the murket, Including

Luuu and Gentlemen's

n'ln- Btam Winders, Stemn Setlers,

.ll " nu' ThreeLlasrier Plate, Plain, Full Jeweled,

H cEs maglog from a few dollars for plain

but neat, Durable ssd Reliable

n (o Sliver casen, W0 two huudred or more

m.llu- or & highly finished and remarkably accu-
s soe ip ine Gold comem

‘vn'n all CO.D sdvertisers and apply to deslers
of known pespectaldlity, as Figln Watches

are St furnished to any ..rli wh-l' wer o be
wdd on the disreputalin | ) plan, which is veed
o pulm off bultatbon snd |<!—""\ poords )

“n and recsive with your w nb the reg-
war warrsiy wedal of mjany,
edow, and s that the bame n.l num ber

“ sased T, M. Avery J» offered st
el prbess 8 1o e within
resch o ul M ks amequaled lo the world for

he mune
U“ Tha Company tnkes no watehes
Mang pwier, Jow ar high, which |t
n‘(nn LLY WANRANT

Fach walch moves
llu‘md:mvtm-thy,;m fe, tunddo by the Edgin Natlon-
Al Watch Company, wid bearing |is trade-tark = k2.
gin, lits." I socompanied by the ofdial waniswyy

MEDAL of the (4 mwmpany, N number sl pame oor.

onding 40 the watch
‘SI by rovpectalile jewelors in nearly
a'n{ Lo o the Uniterd Matos und
acd aleo In (he prineipal cltles thrnughout
Call wn yowr frwaber ancd ok bs oo hnn, =

Scientific

gmerimu.

[DecemMBER 25, 1875.
— —————S————————

The

ESTABLISHED 1843,
GENERAL AGENTS.—-NEW YORK!:

Hand & Co.
Kimbark,

PuirAnELrmrA: James C,
CINNATI: Post & Co. Curoago: 8,

Clark Wilson & Co.: Russoll & Erwin M'f'g Co,
Itunnx George H, Gray & Danforth
lm |-\n||, w.n, llulknnp« Co,

EBagle Anvil

WARRANTED and
Price Reduced to 10 Cts. per Pound.

Jresgor's Best Toon Casr Soenn FAOR AND HORN ON HesT

AMERICAN Inox,

They have proved better than the Best English

Anvils.
, Durrie & Co.
BALYIMONRE: \5 ll Cole. CiIx-

-z
e

We will send this set of CARVING TOOLS 1o & box
mnlle propald, on recelpt of oue doll T h;:ooh Are o

! quality, with A ood
;'::erycl -r::nmll( f.nr l'uo f?'ml :’nABL‘I.II Co, O York
g

For showing HHeat of
Pyrometers, o, o v ripes

Boller flues Rnpobuuled ﬁlum O11 Stills, &o,
HENRY W. BULKL Solo Manufacturer,
w} Liberty St., New York.

1{ OGERS' TANNATE OF SODA ROILER
BCALE PREVENTIVE, JOS. G. RBOGERS & CO,,

Mudison, Ind,
§# Send for book on Boller Incrustation,

DANPER B n s T A¥D LEVER

REGULATORS | GAGE COCKS,
THE ru'noruu,

stoel Tube Cleaner.

For FaTEN-
Cleaning;
Boller

TRD
JuLy

Tubes, 1574,

Adopted and In use b U
Scndsror Cirealar,

Forsale by aealers,
HE CHAL 'ERS '3!'8 CE CO,
9t Street. N, Y., Agents for the U,

NON- OOXBUBTELE STEAM | BOILBR & PIPE

COVERING

WITH “AIR SPACE"IMPROVEMENT,
Saves 10 to 20 per cent, CHALMERS SPENCE CO.,
foot E. 9th 8t., N.Y.:1202 N, 20d St., St, Louls, Mo,

PORTLAND CEMENT

For vmx- Cisterns, Foundations, Stavles, Cellars,
ridges, Keservoirs, Browerles, elo,

Remit Menu‘rmm for Practical Treatise on Cements,

8. L. MEnonaxT & Co., 7 South St., New York.

LANER

ENGINE LATHES, DRILLS, &c. Send fnrl’rico{.ll(.
NEW HAVEN \lAhUF.\CTl RIN 0.,
New lnven. lonn

THE SOUTHERN,STATES
AGRICULTURAL AND INDUSTRIAL

I D 3
EXPOSITION
Will be Held on the Fair Grounds, at
New Orieans, Commencing February
26, 1876, ln& Continuing Ten Days,
. L. N. MARKS, PRESIDENT.
SAMUEL MU LLE.\. GENEEAL SUFERINTENDENT,
Bxecnllve Committee.
BALDWI.\.Ch:ann
JAMES 1 DA\ Ww. SCHMIDT,
COLOXEL J. D, HILL, JOH\ G. FLEMING.
It 1 the alm of the Board of Commissioners to make it
a thorough l-.x;mmlon of the Agricultural and Mechanis
i-;‘gﬂr%guc“lo“u'u;'?ﬂumem States, Mt:xlco. -:ul Central
com
the country, and the umm pc m‘v‘u‘lr% ':32

all articles sumprehiended In lhe nernl des) [
Agricultural and Industrial Exp Jt .':Ilu'lu:*l.t.u';u :)! il

Schlenker's Statlonary

AND

Revolving - Die Bolt Cutters,

MANUFAOTURED DY THE

HOWARD IRON WORKS,

BUFFALO, N. ¥,
IT Send for Clircnlar, _n

HARTFORD
STEAM BOIEER

Inspection & Insurance

COMPANY.

W. B. FRANKLIN, V. Pres't ], M. ALLEN, Pres't
I. B, PIERCE, $¢2'y,

HARTFORD, OONN,

0 ENGINEERS, MACHINERY MANUFAC-

TURERS, Axn TOOL MAKERS. The undersigned

b 'll'(Jll tl’nnll-.\;l‘l‘lln't' 10 ?nd:amk'e :h\e(;n}l‘eu)\gencsi{lln
L) SRIC ' 2)

CoLFC (| N0 ENGINEERING

CULTURAL MACHINER AND
TOOLS. None but Fiusr Cpa alucrnm'rvuzln need
apply. ,l-.()Nl\llI) SLIGCHER

Monnickendam, Holland.

! For Tux HOLIDAY n—Gos Fitter's & Plumb-
er's Gulde, n book of fnstruction. A Valua-
ble Present for man or boy, Illustrated.

Paper cover, 6¢.; nicely bound, $1, by mafl
=free, J. D, 'GALLOWAY, 345 N, 10th, Phila,

70 DYERS AND MANUFACTURERS.
Thomas's Fluld Tannic Acld, or Black Color Base,
for Coloring Hats, Carpets. and all Feu Gooas, and Tex
tilo Fabrics, um im making Ink. ¢ 6c, per Ib, Ad-
dress PENCER mm_ms. Eimirs. N. X.

== NOYE'S
Works

are the largest In the United States. They make Burr
Mmmmu Portable Mills, Smut Machines, Packers. M1l
Pleks, Water W heels, Pulluyl and Ourlnz. speclally
adapted to flour mlll- Send for eatalogue

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

MICROSCOPES.
D taTl8"" rmatior sike. ‘with saime focal adjastment;
., Sma o, a
; LOCKLEY, 33 Van Buren Street,
0 Tllustrated Circulars sent free,

G dress F.
oklyn, New York,

premiums for -lrlcu‘y Southern products,

The Mecbanical Department has been devised with
great care and on the most extensive scale, The Pre-
mlum List will be ready for distribution November 3th.

rlt Armangements have been perfected for the trans-
100 of goods and visitors from every section st re-
un«d rates, For dcu{lm Information, ¢ dress

T TANT <ol
{mery Wheels (A T/ Q i merylrindere
TRﬂuuxuwu AN

’l'lllll! EMERY
gvaranteed oqual to any In the marketat prices lower
lny other irst class emery.

W. C. DUYCKINCK,

INPORTER, MASUFACTURER, AND DEaALER Ix

Railway, Machlmsts and En-

New Urh\nl

CON 'L)zAN

gineers' Supplies,
60 AND 52 JOIIN TREET,
P. O, hox sin NEW YORK,

CENUINE

The Standard-Best 8tock—Finest Finish.

MANUFACTURRD ONLY BY

D, ARTHUR BROWN & CO,, Fishorville, N, 5,

INS 8
ASJUSTABLE DIAMOND TOOL

and Shaped Diamond Carbon Polnts, Ind ponsable for

Turnisg Emery Whe Grindstones, al Traving up

Hardened "lrv( A Paper Calender Hollers, ote, Address
3. DICKINSON, Paten tee, B4 Nassaa 8¢, N, ¥

TO VILES AuR

USED ON HOE'S CHISEL

1 TOOTH BAWH No swaging, no gumming, so
roanding. nor slde set o perplex the swyor They run
strslght, and are Afty por cont cheaper (o use than the

Ol saw

o

REYNOLDS & CO,,

145 MANT ST, NEW HAVEN, OT,,
MANUFPACTUNRE

Iron and Medl Bet Berews, Hound, Square, and Hexagon
Head ; Mactine and Cap Serews; Mano, Knob. and Lock
Bersws | Machine, lm-‘.p sl loar BeAte, Holt Knds,
Blanks, Nuts, Wanhiers, ole,, of gvery descriptiox
_Be od for I'rico List

IOHARDBON, MERIAM k lu

w-uulu ture ilu’ fhie lntost smpraved Patent Danisls’
lln Woodwarth Maniug Machioes, Matohing, Saeh snd
Molding, Tesuning, Morsislug, Doring, Khapin Verdl
eal and Clrealse rll\ wmwion Machines, Haw M

(il

Arbore, Beroll Fame, Nallway, Cut-Off, and iy
Mar b inae, Ipulrr“w:.«x Turning Lathos, snd var
other Kindx of ol waorking Mschipery Catalo

and pries llets sent un w;-u slion. Manufactory (L
cosler Warehouse, W77 Liberty Birect New York

IFE-LIKE PICTURES, accurate as photographs,
can be drawn on paper by means of Parlor Camera,
Price §1.35. prepald,  Send for Clrcular to

¥. llL Cl\l.l-.\ 33 Van Buren Street, Brooklyn N. Y.

Address JOHN A, ‘;m».m.l‘g ‘0 8, Manufactur-
ers, Trenton, N, J., or oL New York.
Wheels and Rope ror couveylng po'-' ng distances
Send for Clrcular.

1) ATENT RIGHT FOR BALB.—The one-balf
u

interest of the Riley estate in the U nherux Wood
.rkrr 1o the highest bidder.
L.MANN?

Send offer
« Admr., 148 Walnut 5¢, Clnclnnnl 0.

{ NGINES & BOILERS new & 3 h'd, m rfect condition,
A’:ry cheap. Adaress Bl\ulLAl & RiCcH, 01 uty.l‘.

Portiand C
¥From the bost London u-aum n .&
AMES BRAND, 5 Qe

A Practioal huu:c on Coment furnfaed for 3 cents. '

THE BEST INJEOTOR

Feor Locomotive nnd Stantlonnry Hollers.
FRIEDMANN'S PATENT,
Over 15,000 Now In Use Here and In llron.
Throws more and hottor water, with less sweam,
Any othors, It has two Waterwiys, fxed Nogslos, snd
movyable parts to get out of order
NATHAN & DR N, Bolg Manufaotu
Ell;‘lbony B, New m
£~ Bond for © nulocu )

Non-Freezing, Filtering, Automatic

STEANM
TRAP.

Sent O 0D, W
sny part of the
L country, and War.
ranted Lo work per.
foct, or the woney rofunded,. No, 0 dralns 100 1t | In,
plpe, 0 No, 1,400, 80 No, 2, 0,00, 8, Iargest
Niro, 9xlixiS in Hend h.:(lhuxn

WM JENKINN & CO.,
el = l ure h " n--( l l.llmh Il-bll l‘

buccessfully
_ ..Tr'%‘?.t:‘.’,

L Lage stacge
ani snlicited

$1|) n day st home Agents wanled Ontot angd
W terms free THUE & CO,, Augosia, Malne
.AA A WEE l\ 0 Agonta, Dl & Young Maie & Ve
.\ maledn thelr locality, Terms & OU TP Vit K
\~Mnn I O, VIOKERY & U0 .,\u‘u-lu M(-
I‘un.\ns'.« FLUID TANNATE OF S0DA
Nevor falls to remove Mealo from nn? Btoam Boller,
unlng sny Kind of water 1 T Darrels X0 0b, , lll.l.
2015, % Bbis, 18 1h,  Prics only 10¢ ul"l Addross

N, RBVENCKR THOMANR, Eimim, N, ¥

MAGNETS-Permanent Bteel Magnets

Of sy form or size, made 0 order by ¥, O, BRACH

. V. Oarpenter, Advertising Agent. Addross

ll«sxm Nn{\or oity.
WESTON’S

Differential Pulley
BLOCKS,

ALSO KXOWN AN
Doyle's, Hall's & Bird's,
Are now all merged and are con
trolled exclusively by the

YALE LOCK M'F'G €O,

Hewey R. Towxn, Prost,
STamronn, Conx,

New York Agonts,
1M & 196 Duane Streot,

—_—0—

= T. A. Wearox, Mechanica
Engineer, with the Company.

OGARDUS' PATENT UNIVERSAL ECCEN-

TRIC MILLS—For mndm% , Ores, Sand, Old
R ool ua0t DIl oo oeas: s%’“.e"

orn a &

Coftee, Cocoanut, Flaxseed, iﬂugtou &
-hnu:vercnnnotbcgroundbyou:crmlm Ahotor
Printers’ Inks, Paste Blacking.etc, JOHN W. THOISOX
successor to JAMES BOG UB, corner of White and
Elm Sts.. New York. |

Todd & Rafferty MachineCo.

MANUFACTURERS OF

The colobratod Groong Vlrllhle Cut-Of Engine: Lowe's
Patent Tubnlar and ¥lue Bollers: Plain 81 e Valvo Sta-
tionary, Holsting, and Portable Engines, Rotlers of al.
Kinds, ‘I(onm Famps, Mill Gearing, Shafting, &c., 811k
Tuwuuxum Dagxt "ﬁ Rope, Flax,and Hem Mach fnnrr.
ents for the New Haven Manufacturing Co.'s Maclin:
¥- Tools; for Jud-on- Governors and Stop- Valves;
Sturtevant Blow Differential l’vn% gloeh
WAREROOMS, I(l IlAN(‘LAY '?l-ggi,n. NE

Water Wheel&

More than four tf
many of Jas, l.elel'o lmo
Double Turbine

NeWw P

finest ever published m
talning overS) fine tlustra
uou. sent free to
interested tn waler power
JAS. LEFFEL & CO.

Spmgfm 0., & 199 Lid-
erty 5t., New York City

W HIPPLE'S
Patent Door IKnob.

Awarded l Bmw Medal g3 the American Institute Faly

for 1G4, ?u ‘ “ We consider this method of
ruu-nlu lN nu( NOES a great |m nt ever any-
thin invented for the plrpo.e Ates the use
of alde -cnv- and vnhen and cu he Iated to sult
any thickness of Doo r Clre N

THE P mutn & WHIPPLE MPPANY,

West llerwu. Conn., or ¥ Chambers 8t.. N ¥,

HW.JONNS'

ey
- 8
- -~

I\IATI:II‘.[ALb

l ing. and Cement, for M Lring
Rotjen it Suga e Sipe Con.

5 Mc;nm I'm- um Roofing, ghenlkrl nnd
oltn,

I ready for uso, nnd easlly applied, Send tor Pam
s, Price Liats, &o.

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

Patenteo nod Manufacturer, Establistiod 1588,
THE IMPFROVED

NIAGARA STEAM PUMP,

Wi o 91 Peari St Brookiyn, N. Y,
llvuc‘ at 40 John St,, New York,
un

bard & Aller,
BOLE MANUFAOTUREENS,
ExGIxes AXp BoiLuns,

Pulleys, Shafting and Hangers
a Speadly

ll'u-u-u‘ Bent u-- () n'l far 3
Addres J, VLETOUEN & €O, I‘mh-.‘:q;. Naw Yk

™ EL l-.( 'I'Ru-l'l / 5 WELER
AND W A'ﬂﬁﬂl‘hﬁﬁ& »
h.\!'ﬂ.mn CHEMICALS, AND v.\um.\#.n
sets or sluglo, with Books of tastruction for \
Gold, and Nilver l'uun 1Il0l.\n Il.\l.l.. Man
turtug Kleotriclan, f. Blreet ilﬂ
hustrw Catak

Roof s u
Flmr‘:}rg:of( unlln

O 'llﬂ free

GARDINER S PATENT
Mtachment.

(\“ L-A'rll‘ v

Addr

\“3
CDQ oA R. E. STATE,
SPRINGFIELD, O
SEND FOR CIRCULAR AND PRICE-LIST

AUO 38 Canal B, New Yors. Makers of the onle-
Uraled Toms Thumo sad Ministare Telegraph  lnstre-
a0

l‘ll E “Sclentifio

American’
CHAS, nuu..unou.ul{. ‘I'-’




