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IMPROVED ROTARY PRESSURE BLOWER.'

We present herewith engravings of a new rotary pressure
blower. The machine produces a forced blast, in such a man.
ner and by such means as to include a variety of advantages
worthy of careful consideration. Of these perhaps the first
to attract attention are fewness of parts and the strong con-
struction of the entire mechanism. Another point of impor-
tance is comparative freedom from friction, there being no

portions in actual contact, although in certain localities very
close working is necessary, The machine is well adapted for
mine use, sinee it is not linble to injury either by dust or
weather; it runs continuously without stopping to bo oiled
or needing any ecareful attention,

The large illustration affords an exterior view, and Fig.
2 gives u sectional representation of the interior. The ex-
ternal case is made of light boileriron, formed up very truly
nnd inserted into the heads of the machine, said hoads being
of cast iron, firmly secured to a bedplate of gimilar material,
They are also bolted together longitudinally by outside iron
rods.  Within the chest, and concentric therewith, is u eylin-
der, A (s single iron casting), which is provided with two
vanes, B and €. The ghaft of the cylinder, A, is rotated by
the driving pulley shown outside, The airentors at D, from
underneath, and is forced by the vanes out through the out-
let, E, in the direction of the arrows. In order to prevent
any direet communication between inlet and outlet, two slot-
ted cylinders, F and G, are arranged on separate shafts, the
latter actunted by gearing on the main shaft (partially con-
cealed by the figure on the extreme right of the large engra-
ving) so that said cylinders revolve twice as fastas the cen-
teal drum. As the eylinder, A, therefore turns in the direc-
tion of the wrrow, Fig, 2, the vane, B, is almost in contact
with the upper part of the casing, and is compressing the
air before it, driving the blast out of the pipe, E. This com
pressed air is prevented from returniog to the inlet by the
oylinder, F, which above is close against the cylinder, A,
and below mests the abutments formed on the bottom. The
vane, C, at the same time hus entered the slot of eylinder,
G. A moment’s consideration, supposing the suxiliary cylin-
ders to revolve in the direction of the arrows drawn within
them, will show that, whatever the position of the vanes
may be, one or the other or both of these oylinders will pre-
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vent communication between inlet and outlet; while their gns works, the capability of workingat slow speed and with-

slots will always be presented to the vanes so that the latter
may, at the proper time, enter and o pursue the uninter-
rupted course necessary to drive a stendy blast.. In the con-
struction of the machine, nice workmanship is of course re-
quired in order to bring adjacent parts just as near to each
other as not to touch, and yet to avoid lenkage as much as
possible. The slight unavoidable leakage, it is believed, is

Postage prepaid.
out pulsation is a useful advantsge. Similarly, for forcing
heated air for drying lumber, grain, ete., or for warming
buildings, the machine, owing to its metal construction
throughout and nonrequirement of internal Jubrication, is
excellently adapted. Other utilizations, notably in founde-
ries, will readily suggest themselves.

The inventor, Mr. John G, Baker, of Philadelphia, Pa.,

e

much more than compensated for by the freedom of the
moving parts from frictional contact with each other and with
the chest.

The speed of this blower, to produce a steady current,

Fig.2

need not exeeod 100 revolutions per minute, and it is stated
that o large machine runs with the ssme amonnt of power
as u small one, when each is delivering the same number of
cubie feet per minute. For exhausting air or gases, us in

L L/

sends us a very excellent report, made upon the machine by
a committee of judges at the recent Franklin Institute Fair,
in which the results of elaborate compamtive tests are given,
showing the blower to be of u superior degree of efficiency.

Patented December 9, 1878,  For further particulars ad-
dress the manufacturers, Messrs, T. Wilbraham & Brothers,
2,816 Frankford svenue, Philadelphia, Pa.

°

Nllroxlyverln' us 0 Motor,

M. Champion, a French chemist, states that the heat de-
veloped by a given quantity of nitroglycerin when exploded
ix capable of exerting, when converted into motion, a maxi-
mum energy fully five times that produced by the explo-
sion of the same amount of gunpowder, and three thousand
timos more than that esused through the combustion of an
equal quantity of coul. A single quart of i troglycerin, it
I8 nasorted, has the potentinl energy of 5,500 horse power,
working during 10 hours. It remains to invent a machine
in which the gigantic force can bo harnessed and con-
trolled.

A Novel Busineoss.

A correspondent writes to know If it will be possible for
him to secure by letters patent the exclusive right of selling
pockot-knifo blades, without handles. He thinks the idea
original with himself, and, like Colonel Sellers, has reasons
to believe *“ thore's millions init.” Our correspondent’s idea
is certainly novel, but unfortunately the Patent Offico laws
contaln no provision for the patonting of n new business
maeroly,

-

We aroall living too fast. The man who Is always in o
hurry generally has his own work to do over again, besides
being mare lable to trip up sond find himself sprawling in
the mud.

YRR
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prime cost. For example: A hundred Iaborers want each a
barrel of flonr. By going to the rotail grocor they can get
such an article as they desiro at the rate of ten or twelve dol-
lars n barrel. On the other hand, by clubbing their funds

can be got for seven or eight dollars n barrel, transportation
and delivery included. So Jikewise with nenrly every other
tandard article; by jumping the needless middlemen and
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THE SOVEREIGNS OF INDUSTRY.

Duoring these times of financial depression, when the
great industries of the country are languishing and labor is
everywhere out of employment, diminished incomes are the
rule, snd economy the virtue most in demsnd. To those
whose incomes are still liberal, though never so much less
than heretofore, the problem of adapting expenditures to re-
ceipts is comparstively simple. They have merely to cut off
a few luxuries more or less, to pinch their pride a trifle, it
may be, but with no risk of trenching on the actual necessa-
ries of life, either for themsalves or their families.

For the great mass of working mwen, however—men whose
wages never greatly surpassed the cost of living—the problem
is not so simple. To strike off luxuries would help but little,
not many laxuries falling to fheir share oven In the best of
times. To lessen the mmount of thelr purchases means to eat
poorer food, or less of it, wear cheaper clothing and live in
poorer houses; in short, to submit to evils, not to practise
economy.

The usual door of escape from the ills of poverty, hard
work and more of it, is closed by the genersl stagnation of
indostry. Men are fortunate if they get any work, at reduced
prices ot that. How then can they mannge to livet There
Is but one way, and that is by increasing somehow the pur-
chasing power of money, so that the little they now have
may go as far as the largor sums they have been used to: a
hopeless undertaking, it might seem, for men without capi-
tal and with po influence in finsncial circles: but so it did
not seem fo the working men of New England, spurred on
by that most efficient sharpener of the wits, necessity. The
problesn was to make two dollars buy as much as three,
prices remsining the same. A glance at the conditions of
trade will suffion to make plain the efficiency of the means
adoptad.  During the lush times, before the collapso of 1873,
mwopey was plentiful, business brisk, and profits large. Con-
sequently the rece of middle men multiplied enormously.
Between the miller und the mechunie, the price of & barrel of
flour Incrensed fifty per cant or moro by passing through half
& dozen hands, ench charging roundly for the nominsl and,
for the most part, uncalled-for serviee rondered, In like
manner, the cost of nearly every othor article of food or
clothing was similarly advanced. With high wages and

pleaty of work, the consumer was able to pay the extra
charges: but when the easy times were past, his lessened
wages left small margin for the support of go-betweens. Tho
machinery of trade had become so cumbrous and costly that
it was = bardon rather than a eonvenlence. Its excrescences
bad to be cut away; and this tho working men of the Eaw
bave set out to do, holding 1t suleidal as woll an foolish to
pay half & dozen large profits on ench article they buy, wheno
they can be served us well for & singlo wnall wdyvancs on

tice to any one.

It is but a short and natoral step from temporary combinn-
tions for mutual benefit to purmanent organization, This
step has been taken; and under the somewhat grandiloguent
title of “* Sovereigns of Industry,” the new organization is
drawing together the working mon of the Eustern States with
w rapidity rivaling the development of the Grange through-
out the West,

Thus far the Sovercigns have stuck to their original iden
of mutunl helpfulness in supplying the necessaries of life to
the members of their several counpils, It 8 to be hoped that
they will continue to do so, avoiding strenuously the politi-
cal follies of the Grangers. It wonld be & pity if the power
which the order is capable of wielding for the economical
advancement of the great army of munual and mechanical
workers of the country should not be developed to the utter-
most, as it can be only by the most stringent repression of

& | demagogues and party schemers.
53

Various plans of operation are adopted by different coun-
cils, sccording to the number of members, their place of resi-
dence, and the local advantages for buying. The chief

% | object being to make the most of the money they have to

spend, with the least inconyenience or risk, it is a common
practice to avail themselyes of the machinery of trade already
established in their neighborhicod, taking care, however, to
puy no exorbitant profits, An arrapgement is made with one
or more dealers in each department to throw the trade of the
council into their hands in consideration of a special dis-
count on regular retail prices, a concession which the favored
dealers can well afford to make in return for an assured cash
custom, without the cost of advertising or other outlays for
attracting customers, Every three months the council re-
ceives the bids of dealers desiring its trade, and elects those
which offer the greatest inducements, all things considered.
Tickets of membership sare then issued, the exhibition of
which entitles the bearer to the stipulated discount on ull
goods purchased during the ensuing quarter. In all cases
the council takes pains to secure trade circulars and lists of
wholesale prices current, from which to estimate the just-
ness of the charges of their local dealers. If the members
can do better by ordering their supplies from the producer
or the wholesale dealer, the local dealers lose their trade
altogether.

In many cases large dealers undertake to fill the orders of
councils at a slight advance on wholesale rates, delivering to
the appointed purchasing agents the articles in separate par-
cels as required by the members, thus enabling the mechan-
ics of the most out of the way village to command as favor-
able terms as the market wiil afford. Where the purchases
are copsiderable and tolerably regular, it has been found a
very satisfactory way to hire a cheap store room, and appoint
one of the members storekeeper for the council, to distribute
the purchases as called for, on certain evenings of the week.
At the regular monthly meetings, the members elect the
amounts of the several articles required, which 2re purchased
in bulk, and of course on more favorable terms than in sepa-
rate parcels. By this plan, most of the advantages of co-ope-
rative stores are secured, with none of the risks,

In several States, it has been found advantageous (experi-
mentally, at least) to mass the trade of the order, or a groat
portion of it, by appointing a general purchasing agent,
through whom the supplies for the councils are ordered, the
superior advantages of such o buyer more than offsetting the
cost of the increased machinery.

An iden of the rapil sprend of the organization muy be
gained by the rate at which the order has grown in Connec-
ticut. The first council, with seven members, was organized
February 20, 1874. In May n State couneil met, with & mem-
bership of twelve hundred. By August, this number was
more than doubled; and st the meeting of December 8,
forty-seven councils, with & membership of over five thou.
sand, were represented. To.day, there are probably near ten
thousand of the more thrifty mechanics and laborers of the
small State of Connecticut thus banded together for mutunl
benefit in trade. Thus far, the estimated saving to each
member is thirty per cent of his purchases through the
agency of the order—certainly an amount worth considering.
Such a sensible and practieal *“ strike” for inerease of wages
In something new in the annals of industry.

Besides the State councils, n nutionn] couneil hing heon or-
gunized. It will hold it session for 1875, probably before
this reaches the eye of the reader,  For what praction pur-
poses tho session will be held does not elearly appesr to ont-
siders,  Wo oan only hope that it will take no action to com.
plicato the objects of the order, or to divert its work from its
original purpose. Natioual councils are apt to be over ambi.

political purposes is hard 1o be resisted : if indulged in, ruin |
is inevitable, '

A BOX TRICK TO BEAT HARTZ.

According to travelers' storfes—the best of all ovidence, ns
everybody knows—there used to be in Indin n school of vagi:
bonds who got their living by dying. Por & very modest
sumn they would emulate the frogs which are |m'rlodicnlly

discovered ulive in solid rock—or in troe trunks, overlaid by

and buying a car load at the mill, the same grades of flour |

buying for cash at first hand, the purchasing power of |
\ngvs may be immensely sugmented, without doing injus- |

innumerable rings of annual growth-—and rotire for a spesi.
fied period from the eares of this life. They professed 0
have such control over their vital processes as to be able to
| die st will, and would allow themselves to be sealed up in
coffins or tied up in blankots, and buried underground for s
L week or a month, or more.

A very circumstantial account of such an operation was
given by Sir Clande Wade. When he was at the court of
Runjeot Singh, in 1837, n fakir was thus buried for six
weeks, n company of soldiers guarding the place of his in.
terment to prevent untimely resurrection. At the end of
the six woeks the seals were found intact; and on removing
the 1id of the box which served as a coffin, the white linen
big in which the fakir had been placed was found to be mil.
dewed,  When the bng was opened, the temporarily deud
man's arms and legs were found to be shriveled and stifl;
and hig head reclined, corpse-ike, on his shonlder, Toall
appearance he wis a8 dend s an Egyption mummy, no pul-
wntion or other evidenee of life being discovernble, He wus
then turned over to the manipulations of his servant, who
miude warm applications of various kinds, wherenpon the
nrms and legs gradually returned to their normal state. He
then removed the wax and eotton with which the fakir's
nostrils and ears had been closed, and after half an hour the
dovotes was nble to speak. All of which Sir Claude vouches
for as an eye witness, with an air of truthfulness rivaling
that of About's clever story of the man with the broken
eur,

This art of dying at will and coming to life agnin appears
not to bo monopolized by the Hindoos. At least one English-
man in modern times,if human testimony is worth anything,
has attained it, His name was Townsend, Colonel Town-
sond of the British army in Indis.  This man could gointo
death-like trance at will, so skillfully counterfeiting real
death that the most critical observers were deecived. Oun
one oceasion the experiment was made in the presence of Dr.
Cheyne, who reports upon the case, Dr. Baynard and a Mr.
Skrine. All three felt his pulse: it was distinet, though
small and thready: and his heart had its usual beating.
He then composed himself on his back and lay motionless
for some time. Gradually all signs of life disappeared, till
there was no pulse, no beating of the heart, and a mirror
held before his mouth gave no indication of breath.

The witnesses discussed this strange appearance for o long
time, finally concluding that he had carried the experiment
too far and was really dead. As they,were about to leave
him,a slight motion of his body was observed, and a beating
of the heart. In a little while he began to breathe, and
gradually life was fully restored.

This ncconnt has been accepted as trustworthy and eredi-
blo by high medical authorities, and so likewise have those
given of the fakirs who carried the experiment a degree fur-
ther than Colonel Townsend, and submitted themselves to
actual burial. SRR

It is a pity the art hias not been more widely cultivated; it
would afford such a convenient refuge for geuniuses born
ahead of their time. On finding their generation too stupid
to appreciate their grand discoveries and projects, they could
retire for a season until in the regular course of events the
masses should overtake them. Then instead of writing »
book and depositing it, sealed, in a public library, to be
opened in the year 1975, or such a matter, they could them-
selves be so deposited, duly labeled and preserved, till their
time should come. We could name a good many whose ac-
quaintances would gladly provide fireproof quarters for them
and their projects for a century or two. The only fear that
the fakirs had of protracted burial was that in the meantime
their servants might die and there be left no ane to resurrect
them. In cases such as we have imagined, there would be
no risk of this sort to deter the devotee, the community nt
large ngsuming the responsibility,

TESTING THE CORRECTNESS OF FIGURES BY WEIGHT.

We publish in another column o communication from our
well known correspondent Dr. P. H. Vander Weyde,in which
he suggests o rather novel and effectunl method of testing
the correctness of all ealeulations such as those pertaining
to the squaring of the circle, and the contents of eclreular
or other forms. His method is based on the practice,adopted
sometime ago, of measuring the area of land by weight, in
which the figure of the land is drawn to a scale on paper,
and the figure cut ont of the sheet. The figure of a square
acre is also drawn to the same seale and cut from the paper
sheet.  The two are now weighed separately. The weight
of the paper figure of the land, divided by the weight of the
papor figure of the square acre, indicates with accuracy the
number of acres contained in the land,

Applylng this method to the squaring of the eirele, Di.
Vander Weydo weighed the eirele of paper and the proper
squares, with the resalts given in hig letter. It will be
soon that the ealenlntions of some of our promioent eirele
squurors, when thus welghed in the balanes, are found
wanting,

e
PI-RYL
Among the ways that are dark and tricks that are queer,

tious, and the temptation to use  popular organization for | for which the * heathan chines” i peculiar, one of the

cloverest boars thename p'iryl. It fairly rivals the jag-
glery of our highly enlightened writing medinms, and is em:
| ployed for the same useful purpose. When the :

| earnest enquirer realizes the trath which the Widow Bedott

| vorsifios

 Poor short-sightod critters, wo
Kant ealeulato what's going to be
And, like enough, never'll take plico: e

he consults an orucle, much as pig-beaded ik A8 i. :
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“. 'l'huucladou not put a nlatonndor a hhln to be
written on; he writes on the top of a table, previonsly dusted

no other sort of pen or pencil is used in writing Chinese—is
suspended by a string from the rim of an inverted wicker
rice basket, which Is balanced on the fingers of two persons
sitting on opposite sides of the table. After the proper
period of quiet waiting, the pen beging to move, writing out
the snswer to any question which may be put,

On one oceasion, the Chinese teacher of the Rev. R. H.
Wd who is responsible for the story, consulted an
oracle of this sort to discover certain names lhll wore want-
ing tofill up sn ancestral vegister. On boing wsked for o

Inr nanme, the oracle wrote: “* Inguire of another branch
of the family.” It was done, and the “ spirit " at once wrote
down the name.  The story rominds one of n groat deal thut
passes for evidenco outside of Ching, there being no proof
that the names furnished by the “spirit " woro correct. Tt
is not surprising that the investigations mudo by the reverend
gentleman were unnble to discover the olivat,

Writing of pli-kyi, in his chapters on Chine and the
Chinese, the Rev, A, E. Moule says: 8o great ix the mys-
tery, or, if you please, so clevor i8 the trick, that some of
the oldest and most wide-nwake of the misgionaries have
been quite unable to explain it away, oven when performed
under their own eyes and on their own study fubles.”” The
chief difficulty soems to be the apparent impossibility of di-
recting by musculnr effort the formation of intricato Chinese
characters by means of & pen suspended by o string.

.-
L1085 OF A LARGE NEW YORK MAIL.

On the Tthof Junuary the expross train that left Washing -
ton for New York at 0.80 P. M., in consequonce of o mis-
placed switoh, went into collision with a freight train stand-
ing on a side track,  One man was killed, and another hadly
Injured. The coal oil in the lamps of the postal car was
scattered and instantly burst into flumes, soon destroying the
muilsand the contents of the adjoining express ear. The mails
lost were large, comprising upwards of one hundred thousand
Tetters from the South, bound for New York and other places,
The usual daily correspondence of the SCIENTINFIC AMERICAN
office was consumed, and a large number of our correspond-
ents will consequently fail to receive their expected replies,
“We hope they will promptly repeat their enquiries.

o
IMPROVEMENT IN CANAL NAVIGATION,

It will be remembered that some three years ugo the State
of New York offered a reward of one hundred thousand dol-
1nrs for the invention of improved methods of nuvigating the
Erie canal (400 miles in length), whereby merchandize conld

De transported with greater economy than by the present
system of horse townge. A variety of experimental boats

~were made, all or nearly all propelled by steam. The ulti-
* mate result was that none of ﬂlzeompentors succeeded in
m-&&mmm of the law, and they
modified, and under the modifieation an award
nl'hstyur,dd 1o the owner of the Baxter boat and to one
other competitor. So ended the State reward project. But
there is still a strong demand for improvement, and the sub-
ject is well worthy the attention of ingenious minds.
General Thayer, Canal Auditor of this State, takes up the
subject in his recent roport, and gives expression to the fol-
lowing eminently practical views:

% The Baxter Steam Canal Boat Company has been organ-
ized, and during the past sesson has constructed and oper-
ated seven boats, which, wecording to reports furnished this
department, have proved successful, both in regard to in-
creased speed and greater economy, us compared with boats
moved by unimal power. This company is really the first or-
ganized to employ stewm as 8 motive power on a scale likely
1o prove a financial sucorss.  There can be po doubt that an

with a sufficient number of stemmers to ensure
¥ departures, and with convenient whurfuge facilities at
New York, will commund business at remunerative mates.
‘Buch an enterprise ean socure & large and profitable traflic in
 directions on the line of the Erie canal, which of late
ar hmnmuuwsw‘om railroad.

A FLAN FOR TOWAGE WANTED.

One great need, however, has not yet been accomplished,
mhfum towage or propulsion adapted to

mthonutcrhuu still, withont in.
"W to disparage the merits of that
_' od to believe that, if the same libernl rewnrd
n 'nmmmwgmpdmyhm
od & better result. When the law required that the
to the form of boat then in use,
prevented practical mechanical en-
mh the contest. They know that, as
dized, n boat to be propelled by its own
& different form and model from thoso
e, and hence were unwilling to sssame
by the commission or rewnrded
~Mhﬁomﬂmdm

s of mmu haye been enlisted ; &
luns would have been submitted, and

Ml results have been more favorable?

OF CAULE TOWAGE

1 Cable Towing Company was organ-
f Introdacing upon our canals the
.’m«\-my during the season

ey —————

with sand or flour. The pen—that iy to say the brush, for |

:

of 18 la 4 & singio cable between Buffalo and lnu(por!
and, w\lh two steamers ospocially constructed for the pur-
pose, has been operating the system, experimentally, during
the past two seazons. It In elnimed by the projectors of the
enterprise that, during thelr experimental oporations, 1,400

tuns of freight, with boats containing it, have been hauled |

in one train by » single cable steamer, sgainst the strong car-
rent between Tonawands and Buffalo, at the rate of three
miles per hour, ut as Jow a cost for stenm power ay any
known steam canal boat carrying two hundred tuny, that is
to say, doing seven times the work st the swme cost for
stenm,  The cable system ought not to be considered an ex-
periment. It has beon in soceessful operation on Kuropean
cannls und rivers for severnl years, and found to be the
cheapest adaptation of steam for towing purposes yot de-
vised.  There s no reason why it should not be equally
successful on onr own canals, and certuinly no more pro-
fitable field for the operntion of the system cun be found,

FURTHER IMFROVEMENTS DEMANDED,

*“ Before dismissing the subjeet, I eannot rofrain from re-
winding the legisiature that the State has made but one ear-
nest offort to introduce steam on our eannls. That effort
should be continued, and not relaxed until ynccess I assured,
With steam successfully established on our canuly, wo shall
command, without fear of diversion, our full share of west-
wrn trade.  The Lyons lock will be finished before the open-
ing of navigation the coming spring. The completion of
that structure will give us double locks the entire length of
the Erie canal.  Chenp and rapid transportation is the great
problem of the day, and its solution interests producer snd
consumer alike. Railronds reaching from nearly all the prin.
cipal cities upon the Atluntic coust to the great grain markets
of the West are striving for supremacy in the carrying trade,
und it is quite probable that active competition will have the
effect to reduce rates, for n time at least, to n point below
nctunl cost. But with our great lnkes, on which s single ves.
sel of modern build will carry one hundred thousand bushels
of grain (equal to 300 car londs) from Chicugo or Milwankee
to Buffalo, and with the Erie canal in good order, seven feet
of water and double locks, together with steamboats and
steam towage on the canul und river, through from Buffalo to
New York, alongside of ship in five to six days, we can sue-
cessfully compete with all the railroads in the country, even
at the present rates of toll.”

o

AMALGAM FILLINGS FOR THE TEETH,

We areindebted to Dr, J, W. Clowes for a copy of his very
excellent essay on the above subject, ns read Lefore the
Odontalogical Society of this city.

tinued,
ings. He has in times past been ridiculed for this by mem-
bers of his own profession; but at last it begins to be per-
ceived that, instead of ridicule, he was entitled to honor.

The use of tin amalgumns as a filling for the teeth was be-
gun many years ngo, but the practice never bocame general
among dentists.  This was due to early prejudices agninst the
materisl, engendered by lack of knowledge and skill in its
use, [ts employment is, however, being now judiciously
revived,

The experience of some of our best dentists, throughout a
period of thirty years, has conclusively shown that tin amal-
gam, properly prepared and spplied, is a reliable preserva-
tive; while owing to the plastic nature of the amalgam, it
muy be Inserted within sensitive or delicate tecth without
pain to the patient, and under clreamstances when the use
of gold would beinsdmissible.  This smalgum when first ap-
plied is quite soft, and n gentle pressure therefore causes
it to fill every interstice of the tooth with certuinty. After
a few hours' time the amalgam becomes permanently solid.

Complaint has been made that the tin amalgam fillings
turn black and cause the toeth to decay.  But this is ot the
case to any greater extent than when gold is used.  Some of
the worst looking and most badly decayed teoth we over
saw have been those filled with gold by a poor oporator.
The truth is that, if the dentist is an unskillod man, or
if you negleet to keep your teeth sernpulously clean, they
will deeay and discolor, no matter what fillings are used.

When the decayed cavity In a tooth Is properly exeavated
and filled with amalgam, it will preserve the tooth with cer-
tainty ; whilein geoeral, it looks better in the mouth than
gold.  Dentists skilled in the use of the amalgam, and pa-
tients carrying this filling, will testify to the corroctness of
this statement.

Next to the breathing of purd wir, exercise, and the use of
sultahile food, nothing more contributes to the preservation
of health than the possession of good teoth, All the arts used
for their preservation are therefore of the highest impor
tance,

It should never be forgotten that the teeth will not ordin.
arily decay, vither originally or after being properly filled,
nnlesy food or other forelgn substances are allowed (o remain
between them long enongh o acidify or decay, and thas act
injuriously on the dental enamel.  The huportance of keep.
ing the teeth clean, by brushing, by drawiog silk threads be.
tween, by frequent rinsing, and other simple agencios, may
thus be understood.

A
Captain K, B, Ward,

‘We note with regret the death of Captain Eben B Wand,
a well known citizen of Detroft, whose nims for many ysars
past has boen closely identified with the remarkable growth
and progress of our Northwestern industries. Mr. Ward
was bomn in Canads, in 1811, udulhuﬂyupdﬂm
was  rendered dependent upon his own exertions for

Dr. Clowes hus rendered
a good service to the dental profession by his long-con-
sturdy support and practice of tin amalgam fill-

\ port. Entering upon the dntlra of cabin boy on a lake
schooner, he speedily rose to command the largest vessels,
and ultimstely became himself an owner of & great number.

During Iste vears Mr. Ward gradunlly withdrew from
shipping int erests, and devoted his talents snd capital to the
| estublishment of iron manufactures in his seetion of the
|conntry. He founded the Eareks Iron Works of Detroit,

| the North Chicago rolling mill, and the rolling mill at Mil-

| waukee, He also made Iarge investments in the Lake Su.

| perior iron mines and erected furnaces in the vieinity, He
was for many years President of the American Iron and Steel

Associntion, and, in this as well a4 in other prominent posi-

tiony, Inbored to push forwand the important industrial en

terprises which he had initinted. Pocuniarily his ventures
were highly successful, and he leaves an estate estimated st
several million dollars.  Mr. Ward's death was very sudden,
owing to an apoplectic stroke, and ocenrred on the morning
of Jununry 2.
——— e —————

SCIENTIFIC AND PRACTICAL INFORMATION.

A NOVEL SINGLE EAIL RAILWAY.

The Turkish government has recently commenced the con-
straction of u ruilway, termed the Stewm Carnvan, between
Alexandrettn und Aleppo, SByris, a distance of 042 miles, A
single il i employed, following the conformation of the
Innd, but ralsed on & wall 28 inches high and 176 inches
broad. The vehicles are mounted and straddle, so to speak,
both rail and wall, The locomotives ure provided below with
horizontal, leather-covered wheels, which rest against the
sides of the musonry and serve as brakes, and the last vehi-
ole of ench train has similar srrangements.  Each side of each
carringe containg two persons, and the complete train is cal-
enlnted to necommodate ninety-six.

A NEW WAY OF FRESERVING EGGS.

It is stated by the Reowe Industrielle that the best method
of preserving eggs is to sonk them for half an hour in solu-
ble glass of o thick, pusty consistency. The material forms
# chemieal compound with the carbooate of lime of which
the shell is composed, which renders the latter impe rmeable
to air.  After immersion, the eggs should be carefully dried
and kept in oats or on perforated trays in a dry locality.

SCARLATINA AN EFIDEMIC,

The views of Dr. Alfred Carpenter, published some three
yeurs since in the Laneef, npon the subject of scarlet fever,
ascribing to that disease an epidemic charscter, are strongly
endorsed in a recent issue of the Medical and Surgical Re-
porter. The editor maintains that not only is the disease
infectious in the full sense of the term, but also that the
malignity of the infection is something frightful. Articles
of clothing worn by patients retsin a dangerous character for
over & year, as do walls, furniture, and in fact everything that
has been in the vicinity of the diseésse and in its spread. The
seeretions of the body, epidermic scales, and excrota are active
carriers of the pestilence.

Thorough ventilation and disinfection sre the best means
for destroying the poison. Clothing, bedding, etc., should be
submitted to a dry heat of 220" Fah. for severnl hours, and
then sonked in & mixture of 1 pound hyposulphite of sods,
2 ounces sulphuric acid, and 8 gallons of water. Rooms
shounld be purified by burning sulphur, and the patient thor-
oughly cleansed before having intercourse with other people.

VESUS AS A LUMINOUS RING.
Professor C, 8. Lyman pablished in the American Jovraal
eight years ugo » brief notice of some observations made on
Yenus when near her inferior conjunction in 1866. The
planct was then (for the first time, so far as appears) seen as
# vory delicate Tnminouns ring.
No opportunity has since occarred of repeating these obser
vations until the day of the recent transit.  On Tuesday, De-
cember 8, Venus was sgain in close proximity to the sun, and
the suthor had the satisfaction of watching the delicate, sil.
very ring enclosing her disk, even when the planet was only
the sun’s semi-dinmeter from his limb.  This was at 47, »
or less than five hours before the beginning of the transit.
The ring was brightest on the side toward the sun—the cres-
eent proper.  On the opposite side the thread of light was
duller and of a slightly yellowish tinge. On the northern
Himb of the planet, some 60° or 80" from the point opposite
the sun, the ring for » small space was fainter, and spparent
Iy narrower, than elsewhere. A shullar appearance, but
more marked, was observed on the same limb, in 1866,
Theso observations were made with a five foot Clark tele-
scope of 4§ inches aperture, by so placing the instrument as
to have thesun eut off by u distant bullding while the plaget
wus still visible. The ring was distinetly seen when the
sporture wis redoced to 1§ inches. The 9 inch equatorial
could not be used, as thers were no means of exeluding the
direet sunlight.
On the 10th the crescent, extending 1o more than three
fourths of & circle, was seen with besutiful distinctness in
the equatorial ; and on this and two subsequent days, measure-
wents wore taken with the filar micrometer for the purpose
of determining the extont of the cusps, aud cohsequently the
horisontal refraction of theatmesphere of the planet, on the
that the extension of the erescent and formation
of the ring are due o um

Vanxise meWom—u-ln three mq
bleached shellne in one gallon of spirit of wine; strain, and
add one and one half more gallons of spirit, If tho shelluo is
pure snd white, this will make & hmumum m'
btm-nnl-m -
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THE BESSEMER OSCILLATING SALOON.
As we shall probably soon hear that the oscillating saloon
steamer Bessemor is running between England and France,
conveying passengers over the uncomfortable and uncortain
Straits of Dover, we present to our readers an eograving of
the gyroscopic arrangement (by which the saloon is kept in a
Thorizontal position, even under the greatest possible angles
of varintion of the ship), selected from Angineoring.
@ The ordinary form of gyroscope (for an illustration of
which seo page 91, volume XXXI), is a heavy disk or wheel,
mude to revolve rapidly in any given plane, tending always
to remain revolving in that plane; and it can only have the
direction of its action of rotation ehanged by the application
of considerable force, the amount of this force depending
upon the weight of the revolving body and its speed of ro-
tation. The manner in which Mr.
Bessemer has availed himsell of
this gyroseopie action will be un-
derstood by reference to our engra-
ving, which represents the c¢on
trolling apparatus as constructed for
the steamer. Thegyroscope in this
case consists of a steel disk wheel,
A, 2feet in diameter, and with a
rim 4 inches square, this wheel be-
ing made of steel forged so as to
make the mass as nearly homoge-
neous as possible, and carefully
turned so as to insure its running
perfectly true. As it may possibly
be necessary under some circum-
stances to run the disk at as high »
speed as 5,000 revolutions per min-
ute, it is evident that great care is
necessary to ensure perfect balanc-
ing. The boss of the disk is bored
out conically to fit the conical upper
end of the spindle, B, the spindle
and disk being ground together to
secure a perfect fit. A nut and
washer at the top secure the disk in
place, no keys or pins being used.

The spindle, B, which is also of
steel, is steadied by two bearings,
C and D, throngh which it passes,
these bearings being capable of ad-
justment in one direction (that in
which a disturbing force will be
brought upon the spindle) by set
screws as shown. The bearings are
fitted to boxes formed by castings
fixed to the top and bottom of the
gun metal casing or frame, E, thix
casing being strengthened by inter-
nal ribs, and being slung on a pair
of trunnions with which it is pro-
vided. The center line of these

trunnions corresponds with the
center line of the vessel, and the
casing, E, can thus swing athwart-
ships, but not in a fore and aft di-
rection. Thetrunnion bearingg are
supported by wrought iron stan-
dards springing from the floor
beams of the saloon; and thus, if
the axis, B, be kept perpendicular THE
by the gyroscopic action of the

disk, A, the casing, E, must rock on its trunnions if the floor
of the saloon departs from a horizontal position, The man-
ner in which this movement of the casing, E, is made to con-
trol the action of the cabin we shall explain presently ; mean-
while we must explain how the gyroscope is driven.

It is evident that in such an arrangement, where the slight-
est interference with the gyroscopic action is to be avoided,
the use of belts or other similar driving gear wonld be inad-
missible, and Mr. Bessemer therefore decided to give motion
to the gyroscope by meansof a kind of reaction turbine, or
Barker’s mill, formed on the spindle of the gyroscope itself,
For this purpose, the spindle, B, has, as will be seen, a pair
of arms formed on it, these arms being bored out, and the
hole through them communicating with another hole, J,
bored up through the spindle from its lower end. Water
under pressure enters through one of the trunnions of the
casing, E, and passes down through a suitable pipe to 8 small
casing, N, below the bottom of the spindle, Thence it passes
up through the hole, J, in the spindle and through the ra-
dial arms, finally escaping through the lateral opening in the
enps, 1, with which the ends of the arms are provided. A
small hiole, forming & prolongation of J, conducts a supply
of water to the upper bearing, ¢, and any water escaping at
the upper end of that bearing is deflected downwards by the
dighed plate, Q, and thrown back into the casing, B, A flex-
ible waste pipe, not shown in the illustration, conducts away
the water from the casing, E, back again to the tank from
which the pamnps draw, this tank being fitted with sereens
Mo us to keep the water perfeetly clear, and remove nwny
particles which, if allowed to cireulate through the ap.

parstus, might cause n stoppage of the openings in the
army, I,

An excoodingly neat point in the design s the provision
made for avoiding any frictional resistances duo to the weight
of tha gyroscope. It will by seen that the lower end of the
spindle, B, ix considerably reduced in diameter, there being
formed, at K, a square and carefully finished shoulder.  Below
this shoulder the reduced portion of the spindle passes

Seientific Jmerican,
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fit in this plate, Below the plate, L, are two metal disks,
M, which also fit the spindle freely, and which are kept
pressed lightly against the plate, by springs not ghown in the
engraving. These springs are only required to keep the
disks, M, in place when the water is shut off from the appa-
ratus: when in regular work, the pressure of the water tends
to force them upwards. Asa result of the free fiv of the
lower end of the spindle in the plate, L, there is always s
slight lenknge at that point whon the apparatus iy in use; and
this leakage, besides lubricating the lower bearing, D, serves
an lmporﬁmt. purpose, as we shall now explnin.  The upward
pressuro of the water on the aren corresponding to the sec-
tion of the lower end of the spindle suflices to balance the
greater part of the gyroscope; but innsmuch ns variations in
the pressure of the water might othorwisecrento difficulties,
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against the seat at the lower end of the spindle, and it then
revolves with the latter, until, from the water being cut off
from the arms, I, the gyroscope comes to rest, During this
time, when the gyroscope is running down, as it may be
called, the apparatus is still water-borne, as the pressure
continnes to be maintained on the box, N.  When the gyro.
scope has come to rest, the water is shut off by a valve in the
supply pipe; the leakage then reduces the pressure of the box,
N, and the ball, O, falls into its normal position at the bot-
tom of the hox,

We have now to speak of the manner in which the gyro.
scope is made to nctuate the valves by means of which the
movements of the snloon are controlled. The saloon is hung
on a longitudinal axis, and on either side of it are placed the

hydraulic eylinders by which its movements in relation to
the hull of the vessel are controlled.
These cylinders are double acting,
o that a pull upwards on one gide
of the saloon i always accompanied
by & downward pull on the other,
and wice versa, and the water has
therefore to be admitted to, say, the
top of the port and bottom of the
starboard cylinder (or the reverse)
simultaneously. The whole distri-
bution of the water is effected by a
cylindrical slide valve.

The connection between the valve
and gyroscope will be readily un-
derstood. On the side next the
valve the casing of the gyroscope
carries an arm which is connected by
# link with one end of a lever, the
other end of the lever being con-
nected to the valve spindle, Let us
suppose that in our engraving we
are looking towards the head of the
vessel, and that the latter gives a
roll over to port. The effect of this
would be that,the gyroscope spindle
remaining vertical, its lower end
would be brought nearer to the valve
casing, the arm raised in relation
to that casing, the valve lowered,
and water under pressure admitted
to those ends of the hydraulic cylin-
ders with which the pipe communi-
cates ; this admission of waterto the
hydraulic cylinders mising the port
side of the cabin in relation to the
hull of the vessel, and thus counter-
acting the list of the latter to port.
On a roll taking place to starboard,
the opposite action would, of course,
take place.

It will be seen from this descrip-
tion that a slight movement of the
saloon must take place before the
gyroscope can actuate the control-
ling valve: but by adjusting the

!

length of the lever in proportion to

Tt feded & p— —  — . —

the length of the arm of the lever
to which it is coupled, this move-

CONTROLLING GEAR OF THE BESSEMER SALOON.

the diameter of the lower part of the spindle is made such
that, at the ordinary working pressure of the water, about
fifty pounds of the weight of the revolving disk, spindle,
etc., remains unbalanced. If no means were taken to prevent
it, this weight would rest upon the square shoulder, at K,
and a rapid abrasion of the plate, L, would result. But the
leakage to which we have already referred prevents this.
Thus the water leaking through the hole in the plate, L,
around the lower end of the spindle comes againstthe shoul-
der formed on the spindle, at K, and it is thus brought to
bear against an enlarged area, and is enabled to maise the
spindle and its sttachments. As soon a8 it has thus lifted
the spindlas, the leakage water can egeape between the plate,
L, and the square shoulder, at K; butit is evident that the
amonnt by which the spindle is lifted is strictly limited by
the amount of the leakage, and can never become excessive,
It is also practically independent of moderate variations in
the water pressure, an alteration in pressure merely pro-
ducing « slight alteration in the thickness of the film
of water flowing away between the plate, L, and the
squure shoulder, at K. Thus in all cuses, when in nction
it s insured that the weight of the gyroscope s carried
upon what may be called o water bearing, and one that it ix
congequently practically frictionless,

IT while the apparatus was in action, the supply of water
was shat off by means of a valve fitted to the supply pipe, the
pressure of the water in the box, N, would at once COnse,
und the weight of the gyroscope, consing to b water-horne,
would at once cause abrasion to commenco bhetween the
squire collar ot K, and the plate, L. This result, howsver,
Mr, Bessemner has ingenionsly gunrded against as follows:
In a recoss at the bottom of the box, N, I8 0 gan metal ball,
0, whiie at the lower end the hole, J, in the spindle, B, is
countersunk so as to form s kind of valve seat. Undor ordi-
nary circumstances, the ball, O, rests In its recess at the bot-
tom of the box, N ; but when it is desired to stop the gyro-
#eopo, It 18 raised by means of the plunger and hand lever
shown, until it is close to the lower end of the spindle. Im-

through s phosphor bronze plate, L, the spindle being a free

mediately this is done, the prossure of the water carries it

ment, it is expected, will be brought
within such small limits as to have
no practical effect on the comfort of
the passengers. This, however, is
one of the points which of course can only be conclusively

decided by actual trial.

o
Concrete Gravel Walks.

In Dick's Eneyelopedia of Practical Receipts nre the follow-
ing directions for making concrete surfaces:

Dig away the earth to the depth of about 5 inches, then
lay u bottom of pebbles, ramming them well down with a
paving rammer. Sweep them off as clean ax possible with
a broom, and cover .he surface thinly with hot coal tar.
Now put on & coat of smaller gravel (the first bed of pebbles
should be as large as goose eggs), previously dipped in hot
coal tar, drained, and rolled in coal ashes, with an intermix-
ture of fine gravel, and roll it down as thoroughly as possi-
ble. Let the roller run slowly, and let & boy follow it with
a hoe to scrape off all adhering gravel. Next put on a coat
of fine gravel or sand and coal tar, with some coal ashes, to
complete the surface, and roll again ns thoroughly as possi-
ble; the more rolling, the better, It will take some weeks to
harden, but makes n splendid lard surface which sheds
water like a roof. Do not nse too much tar. It is only ne-
cossary to use enough to make the ingredients cohere under
pressure, and alittle is better than too much.

NickeL¥lated Screws,

[n car building, nickel-plated screws are rapidly coming
into general use.  This grows out of the fact that, though
their original cost may be o trifle more than silver-plated
serews, yet, as nickel does not oxidize by exposure to air, the
excess of cost is more than made up in the durability of the
plating.  Henee, In nearly all of the large car manu-
factories, nickel-plated screws are su silyer-
plated for use in joinery work. There is n steady in-
crease in tho use of nickel-plated screws in house joinery,
which argues well for their final adoption for all such work
in which silver-plated screws are now employed,

el

A Telographic Congress is to be held in St Petersburg
daring the present year. The Russian telograph department
has set aside some £20,000 to pay the expenses,
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TUBULAR FLOATING DOCKS. below, which nre so united, by the tubes themselves and by

It s quite unnecessary to insist at the present day on the | gusset plates,as to form trunsyverse girders of nmple strength
goneral usefulness and merits of floating docks. The fact | to support the vessel if its whole welght rests in the center,
that they can be employed in deep water, and in situntions [ The whole forms a platform having sufficient buoyaney to
where from the nature of the ground it would be impossible | gupport both the verticsl sides of the dock nnd the vessel
to cut docks on the ordinary system, and that, too, inde- | itself,
pendently of the hight of tho tide, is so manifest an adyin- The sides of the dock nre also formed of similar tubes
tage that it cannot lmqmmtlonod that,at a time when inereased | which are fixed vertieally, Each side is formed of from
dock accomodation is urgently required, their principlo will | twelve to twenty-four of these vertionl tubes, braced together
be largely employed. The comparative cheapness of their | and connec.ed by a lnttice work platform at the top running
construction also tells powerfully in their favor, To this | the whole length of the dock, forming n spacious gangwiy
must be added the consideration that floating docks nre eapn- | for the workmen,  The longitudinal tubes are 80 connected
ble of being moved from place to place, so that if the de. | with theiron platform at the top ns to convert the whole
mand for their use be diminished at one port they can | dock into a beam or girder of great depth and of immense
readily, and at small expense, be moved to another where | rigidity, The center longitudinal tubes are considerably
the demand is greater; while from their comparative cheap- | larger than the side tubes, so that the general plan of the
ness they canat
all times be Fig. 1
more profitably
employed than
fixed stone
docks  which
Jinve been built
at & Iarge out-

trol of the velve engineer. When it is desired to sink the
dock, the bottom valyes are all opened and the air allowed
to egcape at the valve honse until the dock sgettles down to
its lowest level, ready for the reception of a vessel. When
it i degired to raise the dock, air is forced into the tubes
under compression, the water is expelled through the bot-
tom valves, which nre closed as soon as the dock and its ves-
sel are fully raised; it then remaing aflont with the vessel
docked npon it, without any dependence on the air valves,

The engines are in two pairs, placed near the center of
the dock within the vertical tubes, the main froyn these
being led into the valve house. The whole of the water-
tight compartments in the bottom are divided into four equal
groups corresponding with the four cornerd of the dock, by
means of four corresponding valvesin the valve house ; ir i'u
admitted into or out of these respective groups in any desired
proportions, so
that the dock is
maintained at
all times per.
fectly level both
in raising and
lowering.

This novel

lny. 'Thestory
of the great
Bermuda dock,
sufely  towed
ncross the At-
lantic without
accident or un-
usual difficulty,
must be fresh
in the memory
of all who take
an interest in
shipping.

Floating docks
of the ordinary

form of deck
has, to a great
extent, the com-
bined merits of
the stone gray-
ing dock and of
the  ordinary
hydrauliclift or
pontoon  doek,
together with
some  advanta-
ges which are
peculiar to it-
self. It has im-
mense stability,

type consist, us
is well known,
of parallel or
nearly parallel
walls terminat-
ing in a flar
bottom, the
space between
being divided

owing to its
great breadth,
and to the great
number of com-
partiuents into
which it is divi-
ded, which pre
vent the tend-
ency of the wa-

into a large
number of wa-
tertight  com-
partments, into
and ont of which water muy be pumped by methods which | dock resembles somewhat that of an ordinary vessel. Tho
need no deseription, and 5o be raised or lowered at pleasure; | two outer tubes are of larger diameter than the others, so as
so that vessels of various sizes may be put on the dock, and | to give extra stability of flotation, and to afford convenient
raised by pumping the water out until the workimen can obtain | attachment for the side tubes.

access to the whole of the hull,and perform the requisite re- | The tubes are divided within into a great number of water-
pairs, and can then be lowered by admitting the water un- | tight compartments or chambers connected together by pipes ;
il the vessel can be floated off. But the tubular dock of [and the raising and submersion of the dock is effected by

CLARK AND STANDFIELD'S TUBULAR DOCK.

ter to flow to
the lower side
—a  tendency
which may be,
moreover, corrected st any time by allowing the com-
pressed air (which is always kept stored in the vertical
tubes) to act temporarily on any of the comp artments. It is
provided with sliding bilge blocks, similar to those used on
hydraulic graving docks, which are drawn under the vessel
by chains. The vertical tubes are also well provided with
side frames, affording facilities for side shoring similar to
those of stone graving docks, so that even loaded vessels may

Messrs. Clark and Standfield, which we herewith illustrate, is | means of compressed air. The base of the dock is divided
of & totally different construction and is worked in a[into about sixty airtight compartments, and the vertical
different manner. Both the bottom nnd the vertical |sides form about forty additional chambers, and the whulu‘
sides of the dock consist of a numberof circular wrought | of these last are hermetically sealed, so that the dock cannot

FIGs 2,
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be readily blocked and shored up to any desired extent; this
is a point of great importance in the lifting of heavy iron.
clads. Moreover, by admitting water into some compart-

il |

tubes, similar o ege-ended stemn boilers.  The bottom under any circumustances sink, A cortuin number of the bot.
m dooit ll'fm'm:l ogxlbbm. slght circular tubes, which | tom chambers aro 5o hermetienlly sealed ; but the remainder
run the wholo length of the vessel and oxtond some feet bo- | are provided with valves at bottom, which oan beoponed or
yond itg ends.  These tubes are stiffoncd ingide by ungle | closed ut pleasuro, und with wrought lron pipes which are
Trons evary two or threo feet, and wro securoly bruced to- [ grouped together and aro all brought to a yalve house on

moents and expelling it from others, the lifting power can be
to & great extent exerted direotly under the lond to bo Hfted.
Phe vessel when 1ifted is high and dry sbove water, an ad-
vaningoe common to all Hoating docks; but owing to the
yortical tubes in this dock being well soparated from each

gether by transyerse beams of ' and wogle iron  wbove and | the top platform of the dock, and are placed under the con- | other, there are great facilities of acooss to wll parts of the
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vessel. Twolarge gangways of extra width, provided with |

cranes, are also formed at each side for the landing of heavy
timbers, plates, ete. The open sides admit of the air and
light circulating freely round the work, so that paint dries
and hardens much more quickly than in a sunken dock. From
the same cause, repairs can be executed in & much more
prompt and satisfactory manner than in a stone dock,

In exposed positions, it is proposed to submerge the dock
entirely whenever it appears tq be endangered by a cyclone or
by stress of weather, The tubular sides afford great facili-
ties for this operation; compressed air is pumped into them
at leisure and kept stored up ready for use; after the dock
is submerged, the opening of the valves will at any time allow
it to expand and raise the dock to the surface. Thisuse of
stored-up power is also employed whenever it is desired to
raise vessels rapidly—as, for example, in examining bottoms
orscrews: the power being stored up and ready for use, the
docking of a vessel occupies Lut little time; by opening com-

munication with the water in the tubes, the air expands)

and expels the water,and the vessel is immediately raised.

Fig. 1 shows a general elevation of the dock, with a vessel
supported upon it by bilge blocks and shoring frames; Fig.
9 shows an end elevation and section of the same,

The floating dock appears to occupy an intermediate place
between the old stone graving dock and the hydraulic lift
dock. Where the number of vessels to be lifted is very
grest, preference will probably be given to the Ilatter; but
the floating dock has advantages of its own. In the first
place, its gﬂ-uly reduced cost renders it suitable for many
positions In which the business is insufficient to warrant the
cost of & stone dock or an hydraulic lift dock. There are
several cases In which Hoating docks of the ordinary con-
struction are paying dividends of 20 or 30 per cent, in posi-
tions in which stone docks wounld be impossible, or in which
their cost would entirely precinde their adoption. It is not
always easy 10 find a suitable position for an ordinary grav-
ing dock, and even the hydraulic lift system requires water
of = certain limited depth; but & floating dock can be placed
anywhere where there is sufficient depth for a vessel to ap.

proach, and can be transported from place to place. It has |

been stated that the tubular dock is ralsed and lowered by
pneumatic means ; there is, of course, no theoretical reason
why it should not be worked by ordinary water pumps in
the usual manner. !

Flosting docks appear likely to be applied in futare to
snother purpose, to which sufficient attention has hitherto
not been drawn. We allude to their employment as build-
ing slips for the construction or lengthening of vessels. On
the ordinary system it is pecessary that a building yard

should be closely adjoining deep water, and that the vessel
should be constructed and launched on inclined ways, o pro-
cess not always devoid of risk. By building on pontoons
this risk 18 almost entirely avoided; any shallow river or
ereek may be utilized, whatever its distance from deep
water, and the ways may be laid on a pontoon,either floating !
In shallow water or resting on the ground in s shallow dry |
dock temporarily prepared for the purpose; and when the
vessel is ready for lannching, the water may be sdmitted to
the dock, the valves closed, and the vessel floated out into |
deep water. In fact, floating docks have not yet sssumed |
their proper place in the naval service, Constructed often |
in s temporary manner of wood or iron, and from imperfect |
designs, they have sometimes met with indifferent success |
or even with disaster; but experience has shown st once
both their defects and their merits, and there is no doubt
they are destined in future to become one of the most im-
portant elements both in navigation and in naval construc-
tion.— Naval Seience

Correspondence.

The Second Ml River Disaster,
To the Editor of the Seientific American :

| ends, all neatly fitted to  light easting, E, having a fine cen.

Placing Engine Cylinders In Line.
To the Editor of the Seientific American
I notice n query in & late issue of your Junrnnl as to the
best method of placing locemotive cylinders in line.

. . !

The most approved modern practice loaves but little to do |

in placing a cylinder in line, either in stationary or locomo- | point, but not with an alloy hiard enoughto give a fine,black,
A . W, K, C,

might be put on wet, compressed In » mold (maeché) and var
[ nished. Or a polished wooden eylinder,two and a half inches
i long and one fifth of an inch in dismeter, ean have s metallic

point inserted at one end in the common way.
The present postal eard can be written on with a soft metal

tive work, after the cylinder and its bedpiece lenve l)u--“'-~r|v|r|v|c-vn mark,

[ lathe and planer, except to test the accuracy of the drafts- | ———— e ————
| men and machinists. If the machinists have accurate vortical |
and horizontal plan drawings for their guide, and work « x- | 70
actly accordingly, no after cutting or trimming w ill be needed I will give you the result of my experionce with a smal
In locomotive work, one of | hoat engine, the vessel being 47 feet long, 113 feet wide

Small Steam Engines.
the Editor of the Scientific American :

to bring the cylinder into line
the most diffienit jobs is to fit the bedpiecs to the boiler so and 44 feet deep. She has a three-bladed screw, 44 feet in
that the two faces, upon which the eylinders are to be bolted, | giymetor with 6 feet pitch, which i= made to rise or fall in
shall be exactly in their true position, which are asually in- | sho water. The ¢ ngine has two 6 x 10 inches evlinders, run
dieated to the workman by the drawings q

In order to test the aceuracy of the work after the bedpiece | L6 engine exhausts into 75 feet of two-incl pipe, 60 feet of

ning at 120 revolations per minute, with 70 lbs. steam

has been permanently fixed to the boiler, clump evlinder | el is in the water outside of the boat, coming in agnin to
to its seat on the bedpiece and fit & wooden cross (with a pin | wanduet the water to the hot well The pamp takes the
hole through its center) to the bore of the cylinder &t s ITONE | wator to the boller at 190° Fal Thisx arrmogement makes a
end; then pass a fine strong line through the hole, and :"\" | very good condenser. The boiler is 74 feet x 44 feet. with
tend it back so that it shall occupy & point exactly st the in- | 199 two.inch tubes. +

tersection of the centrsl line of the driver axle with the ver-| | have with this boat towed n ship of 700 tuns at 4 miles
| tical plane of motion of the center of the erank pin and con- | ap hour, with 60 Ibs. of coal per hour, and I can make 9
miles an hour when not towing. The mistake generally made
| by those who have not had experience with boat engines is
| that they do not give sufficient boiler capacity; and I find
| that the ample boiler power above described gives an exeel
lent result as to fuel consumption with my small engine.

P. M. BLATCHLEY.
Guilford, Conn.

Splicing Large Belis,
To the Editor of the Soientific American :

There is in the Upper Mills here, in which I am engaged,
a 26%nch, 8 ply rubber belt, doing the following duty: Tt
runs off the fly wheel of a 24x48 inch engine, the fly
wheel being 18 feot in diameter and making 65 revolutions per
minute, driving an overhead line of shafting and two lines
at right angles to it, said shafting driving two 8 inch eunide
mills by an 18 inch rubber belt to ench, one at 230, tho
other at 280, per minute. Each mill finishes sixtesn tuns
gross of finished fron every 24 hours. T'wo pairs little mill
shears, one pair bar mill shears, and one 86 inch eircular saw
for hot iron are also driven by the main belt.

In the early part of last summer, an accident occurred by
which the above mentioned belt was torn into several pieces
necting rod ; draw the line taut and fasten it in this position ; | 8nd ripped intostrips. Knowing that it was impossible to
then apply calipers or a gage at the rear end of the cylinder, obtain a new belt without ordering it from the mukers,
we had to do the best we could with what we had; so we

between the surface of the bore and the line, above and be-
low and right and left of the line; and if the eylinder is in | Patched upa ragged.edged strip of the torn belt (averaging
line, the four distances will of course be exactly the same, | 12 inches wide), thinking to run a part of the above ma-
1t Is essential that the two horizontal distances -.'hnulul coin- | chinery with it. Some laughed at the idea of sttempting
to run any part of it with such a cord as that looked to be;
but to the surprise of all,it performed the entire duty of the

cide exactly, and that the central lines of the two cylinders of

a locomotive should be exactly parallel with each other, but
original belt, and in so satisfactory & manner that the new

belt was on hand some four weeks before a favorable oppor

for obyvious reason the exact coincidence of the two vertical
distances is not essential to the efficiency or correct working
tunity was afforded to put it on

of the engine. ’
A member of the firm here adopted some yvears ago what

Instead of a wooden cross, as above mentioned, & more con-
| was then a new way of fastening the ends of and splicing

venient instrument, made of metal, may be provided, con-
belts; it has proved a cheap and relinble way, and i

sisting of four bevel gears, A, which serve also as nuts, | Iarge
which work four sockets, B, with threads cut on their inner | DOW in general use in this vicinity : Cat your balt perfectly
square on the ends and to the proper length: then cut a
plece of belt of the same width and thickness, about 3
f feet long, Bring the ends of the belt together, and put the
short plece on the back of the joint, or outside, and bolt the
| belt and piece together with what are known us elevator bolts,
fastening the buckets 1o elevator bands. The tools

tral hole for the iine, as shown A centrnl gear, C, works

the four genrs, of course all at the same time, Several sets
of stec]l rds, D, may be provided if necessary, of different
lengths, and thus render the instrument universal in its ap-
plication, each set of rods serving for eylinders varying two used for
inches, more or less, in the diameters of thelr bores. | required are x brace and bit to bore the holes and & small
[ pair of blucksmith’s tongs to tighten up the nuts with.™

To determine whether & cylinder of an old engine is in
When a belt becomes dey or glazed, I have slways found

line: Remove the front head of the eylinder, the piston, the |
stuffing box gland, and the crosshend; apply the cross and [ thatn 1ibernl dose of castor oil wasx s specific; and I have
line, na nhove directed, extending the line, through the pis. | Dever known n belt to be mutilated by rats or other vermin

I have seen, fn one of your eity papers, concerning the late
break in Hayden, Gere & Co's dam on Mill river, the ques. |
tion: If & dam constructed ss this one was is not safe, what
can be built that will mand ¢

The dimensions of the dam as stated were: Length 141
foet ; width st base, 13 feet: width ot top, 6 feet; head of
water, 20 foet. | consider those proportions entirely inade
quate for that head of water. A dam for a head of 20 feet
should have at lenst ) {eet widih of base up stre;m, from s |
right angle with the breast or break.over of the water: and
whatever width Is given to the wall on top muost be added to |
the length of base, thus: If the wall Is 8 feet wide at top,
the bese muost be 34 feet, provided the front wall is plumb: |
if it Is angled, the base must be made still wider to sult : bt
the main things sre 0 make the base np stream at least 14
font for every foot in hight of bead, snd to make the upper
wall or sheeting as tight as possible, leaving the front ecom
paratively open
sod the other loose ar open, the pressure really comes on the
front wall, as the balanes of the work |« made much lighter
by belng in the water. By this way of bullding & dam, the
weight of the water bears down on the work and not agains
i, a8 1t does on & wall narrow at the base

We have & dam hore, built in 1552, Tt 48 100 fect between
the abutments, with & hoad of 20 feet. Tt ix bullt of pine
timber, on the above deseribed prineiple ; but It s constracted
of trewtle work, each trestin being entirely independent of
the others, PECOPL 88 1o sheathing plank Iald scroms them
and they are In 0o way anchored 10 the abatments. It has
never needed any repales, and has never shown the Yeust algn
of maving. AW, Inwix

Arroyo, Bk connty, Pa

for if the fromt wall is made pertectly tight

{oonvert onr eards into tablets which eould be writton npon

ton rad hole in the resr head, to a polnt exnctly central with | I it had castor oll on
‘ Pittsburgh, Pa T. 5B
_—————-——

A1l oce g o] sioatst s hn alnt o v Ea For the scientifie American, )
SR SN atral position in the stufling box, whichway |\ ypw wprgop OF MEASURING SURFACES, APPLIED
be determined as before directed If the eromshend guldes TO THE OIRCLE.

e fact that the modern chemioal balance

the erank pin when the crank is at its dead point; deaw the

line taut, and, if the evlinder is correetly in runge. the line

are pamllel with the line, both vertieally and Interally, they |

rives a greader
are also correet F.u Woopwanp

degree of accamcy in the determination of weights, and with
Woreestor, Mas

much more facllity than ix the ease with any other kind of
R — A ) V- — .

Grit Wanted,
To the Fditor of the Seientifie American

measurement, especinlly that of cnrved loes, has given rise
to u method of detormining frregularly shaped surfaces of
Iind in sqoare miles ar sores, by tracing them on paper of
wt shapo, and

Little things In universal ose, like the American postal [ uniform thiclness, eutting it ont (o the cor
A wmnll portion of sill. | comparing the welght of the plsce of  paper thus obtained
en or aluaming, or any other grit, added 1o the sizing, would | with that of u plece cut to the slee of p square mile or of an
nere, of the same kind of paper, to the same seale, By calen

eard, are ofton of great importanee

with & metallle point, and (rom which no ordinary frie jom | lating how often the welght of the latter piece is contained in
will erse the writing. The writing with the metallic point | thet of the former, it will give the number of square miles or
woald also be more legible than the writin th 1 { lnks | ncres mtalned 1o the land in question, This ealculation

or pencils consists, of course, in only a simple division, 1 esn recom.

The sddition of the small amount of grit required does not | mend this method fully, as, when earefully applied, it gives
orrectness of which is not surpassed by those of

any other method whatsoevor, This may be verifiod by taking

injure the surface for writing with & pen, and could not sdd | results 1}

Appreciably 10 the expense of their manufsctur " Yy

ermment furnishos the eards. Lot 3t furnish also miniature | regularly shaped forms, easlly measured by the ondinary
{ metallic.pointed penclls for the vest pooket st one oent s | methods I have in this way determined the surface of
pleco, The government would make monoy by doing o, | islands and continents in square miles, of furmes In seres and

and a single penell wonld earry on an ordinary eitizon’s card | rods. ote. and sm compelled to testify that the method Is far

: superior, In the correctness of ite results, to that by means of
I'hese matallie points shoul o mnde of Jond with & smsll [ the graphlc method, with the s 1p of Amaler's polar Pllﬂimf
now w0 excellently made in Switzerlund and to be ob-

correspondence for s vear

percentage of hismuth There are xY iy ' ch | ter

nenell A eviinder af P

L S ed > " v - e . ng ~ 7 tained o our large oltles. The method by the h(\]p of the
rhth of an ine ' ATh ¢ - o . g

b 1 rit o gives not moch more trouble, Jess ealoulation, and
faathl the dlameter sqgua ) P . el b

POT | less liability to error than the use of the lnstrument in ques:
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tion ; and the Iatter costs almost half as much asa go;d ch.um.l-
cal balance, which is therefore far to bo preferred. The

_ is, however, an instrument enclosed in a box | tlon of
which can be carried in the pocket, and this is an advantage | dorg's

it has ovor the balance.
In order to test the degreo of accurmcy which ean be ob.

tained by the use of the balance for this purpose, and at the |

m—— : e ——————————
geneity, and by partial removal of the §uipurities—for exam.-
ple, by brushing and by the rise of gus bubbles—the forms.

partinl magnets is explained.— 1. Beets, in Poggen-
Annalen,

&
-

Jupanese Paper Clothing.

Io the Japsnese exhibit at the Vie % -
samo time practically to demonstrate the fallacy of the | p1 s o b rongliiedary

pesertions of such circle squarers as Lawrence T. Benson,
who maintains that the surface of a circle is equal to three
fourths of the square of its diameter, I took a piece of paper
of uniform thickness, not varying ;s of aninch from the
average thickness of "'I"— of an inch, as tested by the micro.
metlo screw used for determining the correct thickness of
the covering glasses for microscopic objects to be examined
by immersion objectives of very high power. From this
paper o squars of 12 inches was out, and its weight found to
be 3,611 milligrammes, A eirele was then cut out of it, sern-
pulously made tangent to the sides of the square; its weight
was found to bo 2,757 milligrammes.  This number, divided
by the former, gives 07855, the quarter of the square 8,511
belng 8T8T5, and three quarters, 2068826 milligrammes. The
actund welghtof the civele, 2,757, 18 thus 12376 milligrammes
more thun the weight of three quarters of the square, while
the quotient, 0°7855, expressing the relation between the sur-
face of the square and the cirele, is remurknbly near to the
fourth part of the well known number 3141502, ete., or
0786898, ete,, which latter expresses the ratio between the
square of the dismeter ond the sarface of the circle.

In order to find how far the method of weighing could ap-
prosimate the true ratio, snother experiment was made, in
which the graduated arm of the balance was used, on which
a so-called rider mukes it possible to weigh to tenths of milli-

es:  [The balunce, by the way, is one of the very best
of Beeker & Sons', and indicntes even one tenth of a milli
gramme when charged with 100 grummes in each scale; it is
thus sensitive 10 goulggg port of the charge.] A piece of
other paper, if possible suporior in regard to uniformity of
thickness, was cut into a square of 18 inches ; its weight was
found to be 7,644 milligrammes, The circle, carefully ent
from it, tangent to the sides, had u weight of 6,008:5 milli-
grammes; this, divided by the former number, gives 0785101,
which differs from the theoretical and more correct number,
0785398, by 1y f pars
In order to have an additional test in regurd to three quar-

ters of the square of the dinmeter, the circular paper was
folded in 10 radial lines, and 16 chords, spauning segments
of 92° 45’ pach, were drawn and cut o us to change the cirele

into the inscribed polygon of 16 sides.  Its weight was found

10 be 5,851 milligrammes, which is 118 milligrummes more
It is

than three guarters of the square: §x 7.644=5,733.
thus seen that not only the circle cut from a square, but even
jts inscribed polygon of 16 sides, has u larger surface than
three times the square of the radius, which, for the dismeter
=1, is expressed by 0°75, s number considerably smaller
than the more correct expression (-785308, used by all mathe-
‘maticians, not because it is simply accepted as true, but be-

It can also be demonstrated that the figure representing
correctly three fourths of the square of the dinmeter is the

inscribed polygon of 12 sides. It is remarkable how this

De verified by the balance in the above manner. For
e, on & square of paper of 15 inches side and 4,901°5

Nigrammes weight, & tangent circle was drawn, and then
‘an inscribed polygon of 12 sides. When the polygon was cut

1,2255 milligrammes: together, 4,901°5, of

Mﬂ%ﬂ found to be 3,676, and the piece cut off

¢  very nearly three fourths.
‘The above details are not given as a demonstration. Mathe-
‘maticians do not need

-,

:ﬁhlﬂ“Wﬂ.Mm” easily make.
New York ciry. P, H. VAXDERWEYDE.

of this kind to see into a
truth ; but it Is given only for the benefit of those whose minds
constituted that they can perhaps only be convinced
their erroneous notions by a practical test, which any one

ayed a remarkable variety of objects of common use made

entirely from paper, the modo of manufacture of which has
hitherto been unknown out of Japan. The articles included

handkerchiefs, napking, garments, lanterns, umbrellas, and
many others,all made from a faliric noticeable for its strength

and solidity.

A member of the German Society of Orientalists M. Zappe,
has recently explained thoe process by which this paper is
produced. Tho material nsed Iy the bark of the Broussonatia
papyrifera or paper mulberry, the snme gource from which
the natives of Polynesin derive their tapa cloth and mats,
though treated in nn essentially different manner.

The cultare of the plant i quite simple,  Pleces of root,
some three inches in length, are placed in the earth so vs to
protrade slightly above the surface.  Thess specdily send
forth shoots, often of nine inches inlength during the fist
year, and increasing threefold in size during the following
twelve months, By the end of the third year, the plant at.
tains a hight of about thirteen feet, and by cureful pruning
is sventually brought to a brond and strong shrab,

In winter, the branches are removed and chopped in bits
nbout two inches in length, which ars bofled in water until
the bark comes off readily in the hand. Drying of the bark
in the air for two or three days follows ; and after immersion
in ranning water for twenty-four hours, the materinl is
scraped on a cutting blade so a8 to separate the two kinds of
fibers of which it is composed. The exterior fibors are of
durk color, and are called ** saru kawa " they serve to moke
paper of inferior quality.

The interior filaments, known as *‘ sosord "', which nre used
for fine paper, are rolled in balls weighing some 85 1bs. each,
These are washed in running water and left to sonk for a
short time, after which they are removed und squeezed dry,
Boiling then follows, in a lye made from the ushes of buck-
wheat bran, care being taken that the contents of the vats are
constantly stirred. Another washing in water removes all
remaining impurities, and the fibers are then pounded, for
twenty minutes at a time, upon blocks of hard wood. They
are finally mussed into balls, and these, by ordinary means,
made into pulp. Into the latter a small proportion of «
liquid extracted from the root of the Aehiccus manikot is
mixed, and a quantity of rice water, to prevent the ravages
of insects. The subsequent treatment of the pulp is similar
to the usual process of paper-making.

Leather paper, so called, is made by the superposition of
severnl sheets of the material previously souked in an oil de-
rived from the yonoko (cellis Wildenowiana),subjected to strong
pressure, and lustly covered with shellae.  Clothing is made
from a papoer ealled ““ shqfu”, which is cut into threads more
or less fine sccording to the fabric to be produced. These
ure twisted by the fingers, previously moistened with milk
of lime, and ure woven into cloth either alone or with silk,
The stuff can be washed and is of great strength and dura.
bility. Papier crépé, so called by the French from its hav-
ing the wrinkled appearance of crape, is produced by moist.
ening the sheets and pressing them under rollers having
suitable corrngations on their peripheries.

Astronomical Discoveries In 1874,

Professor Daniel Kirkwood gives the following resumd
of new heavenly bodies discovered during the year just
ended.

Six minor planets have been added to the list:

No. 185, discovered by Dr. C. H. F. Paters, February 18,
at Clinton, N. Y.

No. 136, by Palisa, ut Pola, Prussia, March 18.

No. 187, by the same, April 21,

No. 138, by Perrotin, st Toulouse, May 10.

No. 189, by Professor Watson, at Pekin, October 8.

‘The Electrolytic Preparation of Magnets,

: -Q‘uq ominent degree, capable of perms-

Iate Professor Jacobi proposed to determine experi.
‘whether, by proper arrangement, precipitated iron
1o armuge itself =0 ss 10 form permanent
suthor maintains that he solved the question
and obtained maguets by electrolysis,  He
recipitated from a solution of iron contalning

from other solutions of

No. 140, by Palisa, at Pola,as above,

Four comets were also discovered, the most interesting of
which, Coggia, we have fully deseribed.  The star showerof
November 14 entirely fulled, and no further return of the
meteors in any considerable nnmber can be expeeted until
near the close of the century.

1t has beon found that the aphelion of Murs differs in
longitude bat one degree from the peribalion of the minor
planet Aethra, diseovered in 1878: and that the greatest dis.
tance of the former expeeds the least of the latter. Theseo
fucts indicate the possibility of s0 near an approach of the

pre- | ywo bodies thut the disturbing influence of Mars on the as.

toroid muy materially modify Its orbit.

——————————
Beginners.
AY PROFESSON W YOGEL.

0ld and young, when they take up photegraphy, have gen-
erally no Ideal purpose In view boyond the practieal project of
gaining their daily Lread with the aid of the ecamera. They
care very little for the chemical renctions, or the action of the
light, or the disposition of molecules, etc., and less still abont
the question whether photography is really an art or not;
their object is to ereato a good business, and this goal they try
to reach as quickly as possible., Generally speaking, they be-
gin by nndergoing a few weeka’' tuition under some other
photographer, where they learn to coat a plate in a passable
manner,

I am often asked how long is really necessary in learning
to become a photographer, and [ always reply that the mat.
ter very much depends upon the individual hiroself. Those
who possess n knowledge of chemistry, and have natursl ap-
titude, will learn to take negatives in a very short time. [
could mention a well known scientific man who studied my
manuul carefully, and came into my studio impressed with o
good deal of technical knowledge of the matter, therefore,
and under these circumstances there was really nothiong for
him to learn but the practical munipulations, the pooring on
of the collodion, developer, ete,, and the adjustment and
working of the apparatus, things obviously that ean only be
taught by demonstrations. This gentleman was qualified to
operate in five days, Of course during this short pericd he
hind not been looking on with his hands in his pockets,loung-
ing nbout under the impression that he knew enongh ; but he
practised at home what he learned from day to day, and was
exceedingly successful in what he did.

Another pupil that I had, who was an exceedingly good
chemist, and thoroughly acquainted with the materials which
he had to manipulate, turned ont quite the reverse, for, after
gix months' tuition, he was still o elumsy operntor. He be-
longed to thut numerous closs which are ususlly termed
“ butterfingers.” When he took up a plate to clesn it, it
slipped through his fingers; the dipper he would infallibly
break after one or two experiments ; the developer ran off the
plate, and the filter never acted under any circumstances. 1
wis exceedingly glad to get rid of so awkward a pupil, for 1
could never huve made anything out of him. These two are,
of course, merely instances, and do not hold good in ull cases

There are people who enter a studio without any previous
knowledge, und who are exceedingly quick at picking up the
first rudiments of the art. In a week they are so self-satis.
fied that they hasten home to follow up their success, but,
unfortunately, find themselves stuck fast in a day or two over
a question about which they possess no experience.

The matter is easily explained. Itis easy enough, when
you have good plates prepared for you, good collodion, good
dipping bath, good developers, intensifiers, etc., to secare a
good picture, espocially when found in a well regulated stu-
dio; success is here obtained without difficulty; but the be-
ginner has to thank the pure chemicals und the photographer
who has prepared the baths and solutions for it, for he does
not know how soon these may become changed after working
or standing some time. He finds that the collodion, especial-
ly if the drainings go back inte the bottle, becomes thicker
and thicker; it gathers dust and impurities, and thus spots
and stains are produced, whose presence he is unable 0 ex-
plain from his eight days' apprenticeship, It is the same
with the dipping bath. Unfortanately a bit of lime or kaolin
has fallen into the solution, and this has rendered it slightly
alkaline, and at once the plates show signs of fogging; or
aguin, the collodion is full of organic impurities, which pro.
duce streaks on the sensitive plate; or the film has other de-
fects, such as pinholes, patches of insensitiveness, fatness,
ete.  All these pheno sena, which may not come unexpected-
Iy to those who have studied s photographic manual, are
enough to confuse any beginner who relies upon his own
brief experience in the matter. If to these well known de.
fects we add, moreover, those that arise from faulty expasure
or intensifying, bad fixing or varnishing, we have no incon.
siderable host of disagreeables. I have pointed ount in my
manual as many as sixty different sonrces of failure, and this
number is by no means complete,  Those who desire to know
something about these vexatious phenomena, and the means
necessary for their avoidance, will not be able to finish their
apprenticoship in & week, for it is only long practice sad study
that make the skillful photographer.

Dr. Jacobsen says that a little chemistry should belong to
the culture of ull men; and the photogrspher is a man. There
are many operators who take excellont pictures, and yet boast
that they know nothing of chemistry. This, however, is mero
nonsense, for such people, if they have not studied chemistry
thearetically, have been so long working with photogrsphic
chemicals, and observing the reactions, that they have be-

silver is easily dissolved in water, and in alcohol with
roat diffienlty ; that it froeses at & high tempers
comes decomposed 1n one still higher; that it dissolves iodide

e
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IMPROVED POTATO CUTTER AND PLANTER.

Wo illustrate horewith two now agricaltural implements,
one of which serves for outting soed potatoes into any num.
ber of pleces by moans of simple mechanism. The othor
makes the drill, drops in the seod at any required distancos
apurt, and finally fills the soll back into the furrow.

Fig. 1 of the small engraving is a perspective view of the
outter. Tho potatoos are contained in a suitable receptacle,

whence they are removed by hand and placed singly in the
These last are of varying dismeter to accommo-
B is a strap which passes

tubes, A,
date potatoes of difforing size.
Tongitudinally ncross the table,
through & guide piece thereon,
Fig. 2, thence over a pulley, and
is connected beneath with a
treadle. On the upper side o
tho strap are bolted horizontal
blades (one of which s shown
at O, Fig. 2) which carry one o
more vertioal cutters on the por
tions contained within the po
ripheries of the tubes, A. Theso
tubes, it will be seen, are slot

ted in order to allow all the
blades to be drawn through
them, an operation effected
through the strap and treadle
already referred to. By in

creasing the number of verti

cal cutters in any tube, the
number of pieces into which the
potato is divided is of course
augmented. The system of
knives is connected by bars un.

derneath the table, secured to
vertical arms extending down
through slote, D, in the same,

In operation, after the pota-
toes are deposited, one in each
tabe, pressure upon the treadle
carries the knives through them;
and thus divided, they fall,
through apertures beneath the
tubes, upon an inclined plane,
and into any vessel placed for
their reception.

The larger engraving represents the planter, into the hop-
per in the rear of which the cut potatoes are deposited. Se-
cured upon the axle is a cast iron digk, A, around the peri-
phery of which a number of holes are made in order that the
cups, B, may be fastened thereon, at any points or at any dis-
tances apart As this disk revolves, the cups, which are
rurned rearward, enter the hopper from beneath, pnssing.
through an orifice protected by bristles, which serve to pre-

MEWBORNE'S, POTATO CUTTER.

vent the escape of the seed. The cups thus become filled,
As they are carried on out of the hopper by the disk, they
pass through a box, € (also shown larger, in Fig. 2). The
sides of thisattachment are fitted with bristles, which, while
offering no resistance 0 the passage of the cup, retain the
seed in the same as It is reversed by the rotation of the disk,

An soon, howover, as each cup emerges from botween the
bristlos 1ts contents drop out, directly, however, into the drill
made by the opening plow, D. - Wings in rear of the Iat
ter, nn liln machine advances, replace the soil in the furrow,
comploting the planting. The knives In the catter divide
the seed Into ploces of uniform sizo, and thus the constant
filling of the cups Iy rendered more certain, Both Inventions
appenr Lo possoss Inbor.saving capabilitios which will doubt
Toss command them to farmers.

Patented throngh the Scientific Ameriean Patont Agency,

October 14, 1878, to Lemuel J, Mewborne, of Klonston, Le

MEWBORNE'S IMPROVED POTATO PLANTER.

noir county, N, €., by addressing whom further particalars
regarding sale of rights, ete., may be obtained.
B
BROADBOOKS' EXCELSIOR PRUNING SHEARS.

We illustrate herewith a novel pruning shears, the feature
of which is n cam-shuped blade adapted for giving a very
powerful drawing cut.

Fig. 1 represents the shears partially open, showing how
the drawing cut is secured. Fig. 2is the wrench or lever,
provided with a hook and stud that drop in perforations on
the blade, Fig. . Fig. 3 is theother handle, with the blade
tarned back against the shank, forming, when used singly
or without the lever wrench, a hatchet or knife, for trim.
ming small limbs, sprouts, or shrubbery. The cam.shaped
knife blzde is provided with a series of perforations to re-
ceive the hook and stud of the lever wrench. When the
handles, Fig. 1, are brought toward eachother, as is evident,
the drawing cut is produced. The point of contact of the
Enife edge with the limb, where the power is to be ap

Fig2 Figl Fig.2

plied to do the catting, is inside the pivot or bolt that holds
the blade, The shape of the hook, Fig. 3, is such as to bring
the limb to be cat directly under the fulcrum or pivot on
which the blade operates.  When the knife blade is applied
it holds the limb firmly until cut, and provents its slipping
on the hook, Injury to the bark is prevented, also any crush.
ing of the limbs, the ends being left smooth enough for graft-
ing. In other pruning shears, where the power Is applied
outside of, and nt n distance from, the fulerum or pivot
which holds the two jaws together, slipplng of the limb of.
ten occurs, thereby mangling the bark. The very long
handles also employed frequently crush the branches, The
handles of the shears represented in the engraving are only
eighteen inchies in length, so that the power is in the nlu'.'u'.n
itself instead of in long hiandles.

The efficiency of the device is very remarkable, Judging)

Two frag
ments of boughs are before as, ono 14 inchiex and the other
24 inclies in dinmeter, ench of which has been divided with
n clean, smooth cut, apparently at o siogle stroke. The
wood is hard maple, and the length of the out is greater than
the above dinmeters, owlng to its being made ot an nngle,

For information, relative to the additional advantages of
the tool, nud deseriptive circulars, address Broadhooks & Co,
Batavian, N. Y.

from specimens of its operation forwarded to us,

.
BLAISDELL'S IMPROVED RAILWAY TIE,

The invention illustrated here
with is an iron tie, designed ay
n substitute for the wooden tie
ordinarily employed, and also to
provide a strong and elastio sup-
port for the rails, while consti-
tuting n portion of a permanent
way.

The peculinr form of the cast
iron body of the tie, clearly
shown in Fig, 1, is ealeulnted to
give strength and stability, and,
ot the same time, to Insare eco.
nomy of material. At each end
nre formed rectangular sockets,
apen at the top and at the outer
extremities. The lower parts
of said sockets are flanged in
order to retain mbber blocks,
A, in the sectional view, Fig.2,
nbove which wooden blocks, B,
are laid.  On top of each of the
lust, the rail chair i placed.
T'he chair is made in two parts,
so s 1o be adjusted readily to
prasp the rail between the lip
nnd  foot plate. Overlapping
portions of the body, C, to-
gether with the bolts entering
the wooden block, securely hold
the chairs in position. Pass-
ing longitudinally through the
entire tie is a truss rod, D,
which is set up outside the
wooden blocks with nuts and washers. The apertures
through which this rod enters the metal part of the tie are
made sufficiently large to allow the depression of the blocks
when the rubber yields to superincumbent pressure.

It will be seen that the rubber blocks give an elastic sup
port to the track, tending to nullify the results of jarring
and compression, The wooden blocks serve a similar pur.
pose, and may be used alone when any great degree of elas.
ticity is not required. The chairs may be adjusted to hold
rails having flanges of varying width ; and owing to the finm
bearing afforded by the abutting surfaces, they are retsined
in position with the least possible number of spikes.

surface of the tie en-

The sloping contour given to the
ables, it is claimed, the wheels of a train, in event of run-
ning off the track, to mount and pass over the ties, instead of
crushing the same, as might otherwise oceur.

Patented January 13, 1874, For further particulars ad-
dress the inventor, Mr. George D. Blaisdell, Cambridge, Vi-

-

Mining In Massachusetts,

Some extremely rich mines of lead, silver, and gold have
recently been discovered near Newbury, Essex county, Mass.,
which are now being worked with profit and with the pros
peet of an extraordinarily valuable yield. A single shaft 25
feot deep is now giving ten tuns per 48 hours, the ore con-
taining all threo of the above metals. The net proceeds are
$110 per tun, A second shaft lately opened is being
worked, and preparations are in progress for extended opera-
tions, The mine is supposed to extend for six or seven
miles.

Although the above comes from the New York Zribune, we
fear it is an over-statement,

Finely rubbed bichromate of potassa mixed with twice its
bulk of sulphuric acid and an equal quantity of water will
clean the dirtiest brass very quickly
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COMBINED AQUARIUM AND PLANT CASE,

‘We illustrate herowith one of the most beantifol acormso
ries to indoor decoration and the cultivation of tasts for na
tural beauty that has ever been brooght under our notice, It
I8 a plunt case combined with an squariom, and most be ro
“Ihlt!l ns o hl\[\[l.\' thought of its designer (s corrospondent
of the London Garden), nx, of all forms of vegetable 11
nquatios or sub.aquatios aro best sulted for indoor gardening
in towns. If the best rosults are to be obtained, & com
mencement should be made by armanging suitable rook work
the kind of plants with which they should be furnished and
the best material in which to grow them should thon be se
locted. For cases like that now represented, hundreds of
mre and beautiful plants are
sultable, and also plants neither
ure nor costly, but yet not
less interesting,  Many grosses,
sodges, cyperas, and ferns grow
well in such cases if olevated an
inch or two above the water lovel
For submergoed we
have valisneria,
ras, the pigmy-blossomed wator
ily, the hawthorn.sconted apono-
\geton distackyon,fresh green disk
shaped sheath-rooted duckweed,
pontederia erassipes, the hollow
potioles of which are swollen and
filled with air, and many other
equally interesting plants, all of
casy culture,

In the hands of an experienced
cultivator, many rare plants
would thrive as well in a case
like this as in a cool plant stove ;
snd then sarracenias, cephalotus,
dionmea, droseras, and even one
or two of the true pitcher plants,
ns nepenthes phyllamphora, or ne-
penthes gracilis, might be added,
notwithstanding their reputed
earnivorous tendencies, Given o
fow lumps of fibrous peat and o
handful of fresh living sphagnum
(moss), and even the gorgeous
erimson-winged disa might be in.
duced to display its rich colors
and fresh, glossy foliage. Plant
life, too, may be interestingly as.
sociated with animal life. Inthe
water may be lizards, golden and
silvery carp, brown-speckled and
green frogs, and a whole colony
of water beetles and snails; while
flitting about overhead, among
the plants, may be butterflies of
many hues, and a few of the most
showy kinds of moths. “‘ Are
we, then, to capture such insects
on the wing and introduce them ¥
No, they must be bred in their
new home, and this simplifies the
whole affair, for specimens of all
the more showy butterflies may
be bought at almost any natural-
ist’s, in the chrysalis state, forat
the most a few pence each; and
these, if placed in a little box
(without a lid) of dry earth, and
introduced to the plant case, will
come out in due season, like oth-
er butterflies, and will delight us
with their elegant forms and bril-
liant coloring. Even the com-
mon white speckled garden spi-
der, sddedto such a case, tend:p to
give it life and interest. This
aquarium s divided into two
parts; the lower one, as will be
seen, for water, fish, and true
aquatics; the upper one for sub.
aquatics and other plants.”

vegetation
anacharis, cha

Now Process for IlRendering Wood Incombustible,

An English clergyman, the Rev. Dr. Jones, has distin-
guished himself by inventing a process for rendering wood
incombustible, for which he has obtsined a patent. The
wood isat the same time made impervious to dry rot and
decay, so that two important ends are attained at once. Most
of the old methods of preserving wood only render it more
lable to fire, as was shown not long ago in the burning of
the landing stage at Liverpool. Dr. Jones subjects the wood
10 a pickling process, in a solution of tungstate of soda
and of the specific gravity of 1-2. The tungstate is
made by the addition of tungstate of lime to hydrochloric
acid und salt,and it produces in the process as much chloride
of limeas will pay all working expenses. The tungstate of
soda, from experiments that have been made publicly and
privately during the last three years, is proved to render
soft woods, such as white and yellow pine, s hard as oak or
teak, and it will also restore wood that has been affected by
dry rot to the original condition of durability. The London
Daily News gives the following account of some experiments
rocently made at Godstone to test the value of the new pro.
cons :

The experiments made were three in number, and the

AAVAAVATIVAY)

tests wore undoubtedly very povere. Two small pyramids

of stieks were made, one of propared and the other of unpre
pared wood,  These wero then woll saturated with paraifin
In the caso of the prepared wood, the |u\”\|"n
soon burnt Itself out without communieating the flames to

and gnile 1|

the wood, which was only slightly charred.  The other heap

llmrnl flercely, and in half an hour was reduced to mshes

The pext experiment was made with two wooden huts, one

!
| of which had been prepared, while the other. built of ordi

nary Scoteh fir, had not

A

| the hoases was made in each, and the effect was about the

strong fire sufficient to lgnite

same as in the preceding experiment,

purehment document had been treated by the Process and

o -

DD

e

A chest containing o | 68

| and shell. It would also be s great saving to the nation in
proventing the necessity of continually docking and repair

ing shipn

Car Wheels,
At & recent meeting of the Car Buallders’ Association, the
subjeoct of discumion was ** Car Wheels—the Best Method
| of Fitting, Flunge Wear and Causes, Mileage, and Breakage.*

AMr. Gurey said he had been requested 1o sak why old wheels
He thought there should

| be some process by w hich old wheels could be made available

conld not b remelted and recast

material for new ones ; yet wheelmakers objected to taking
old ones 10 be used & second time In manufactare

M, Sooville re
marked that, if old wheels were
uniform in quality and sufficient
Iy =oft, there would wnl-hl_r |
no objection to thelr use as ms
But they
are, in fact, never uniform, and,
as a general thing, they are hard
and, when melted, got still hard
er,

Jonathan

terial for new ones

In an average lot of old or
returned wheels, for every hun
dred fit for remelting, there were
three hundred that were not fit.

Mr. W. W, Snow, of the Ea-
mapo Car Wheel Works, said
that nearly all wheels are sup
posed to be made of charcoal
iron. If these wheels, when used
were  remelted
with charcoal, he thought they
would not deteriorate;

a second time,

but as
anthracite oconl was L“"n"ru“}
nsed in melting, and as this con-
tained more or less sulphur, the
iron becomes impregnated with
it, and the quality is impaired
i proportion
that, after the salphur was once
in the iron,
creased tendency to absorb more
of it, and that the second and
third melting, and perhaps the
fourth, produced
common anthracite iron, unless

He had observed

thers was an in

nothing but

<oft charcoal iron were mixed
with it at each melting.

Mr. W, R. Davenport, of the
Erie Car Works, asked whether
<ome other disposition could not
be made of old wheels than pas
ting them into new ones. Old
wheels, mixed with pig iron in
a puddling furnace, will give
splendid results in rolled bar
iron. Every milway company
uses enough merchant bar iron
1o consume every old wheel that
they have to sell. Then why
should wheelmakers be expectod
10 take old wheels when they
can be sold to the rolling mills,
where they can be used to ad
vantage, and the quality of the
iron improved?

Mr. Snow sald his compans
had supplied parties with a cer-
tain number annually, who put
them into plate iron, and the
testimony was that such plate
iron was the best of any in the
market. The old wheels are
first puddled, of course, and go
through the regular process,
which necessitates an increase
in the cost of plate iron, and it

COMBINED AQUARIUM AND PLANT CASE.

was thrown into the flames when at thelr hight, and was
tuken out some time afterwards, charred indeod a5 to the out-
side, but practically uninjured in any other respect, Thein-
side was quite cool, and the wax seals upon the document
were intact. Perhaps the most important trial was that
which took place with gunpowder. A government gunpow-
der keg which had been rendered firoproof was used for this
experiment. A paper packet containing about two ounces
of gunpowder was put in the bottom of the keg, and a sheet
of brown paper impregnated with the tungstate was pasted
over it and dried. The keg, which was open at the top, was
turned upside down, and surrounded by shavings, which
were Jighted. A fire of potroloum and shavings was kopt
burning on the top for about a quarter of an hour, without

producing the slightest effect on the keg. To muke the

trinl still more complete tho keg was reversed again, and

lighted shayings were thrown in upon the gunpowder, pro-

tected only by a sheet of brown paper. The paper stood the

test admirably, and the solution rejected tho fire so thor-

oughly that the paper did not even show a sign of charring.
The gunpowder was then taken out and exploded. The
properties of his invention, Dr, Jones states, would give the
navy the advantage of being always sound in hull and free

would be the same with bar iron ;
consequently, if rilroad com.
panies give us the wheels to
put into new iron, they must ex.
pect to pay more for the iron produced. That theiron is
better there I8 no question, according to the testimony of the
best iron makers in the country.

CAR WHEEL FITTING,

Mr. W. R. Chamberlain, of the Boston and Albany Rail-
road, said their wheels were bored out ata ‘ll inch taper,
and the nxles turned the same and fitted under a thirty tan
pressure,

Mr. Adams said that most wheel fitters try to adapt the
pressure to the strength of the wheel: that is, if 40,000 1bs.
are applied and it is found the wheel will not bear it, the

pressure is reduced to ten or fifteen tuns, There are wheels
that will stand 75,000 or 80,000 Ibs., and not show any signs
of fracture, while others will fractare at 25,000 or 30,000 Ibs. ;
but of course this does not affect the question of what would
be right. The wheols at the Boston and Albany road shops
were fitted at about 50,000 1bs., and they had very few loose
ones.

Mr. Adams had noticed that the axles of many cars had
abrapt square shoulders of } or L of an inch, immediately
back of the hub. Did not such shoulders make the axies
wenker than it woald to ran them straight back *

from any danger of fire, whether from accident o from shot

Mr. Snow was of the opinfon that it would be better to

gL g
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have no shoulder ut ull. If there wers one, espeoially on o
rolled uxle, vibration would slmost invarinbly cense at that
point. In u hsmmered axle, perhups not so much so. Iron
wonld granulate from vibration, and this was one rewson
why hummered axles were considored o much better than
rolled ones; and he believed that if they were turned down
in the middle, better results would bo realized from rolled
axles,

Mr. L. Garey soid the roud with whieh he was connected
some eighteen years ago had n good muny broken sxles, and
on examination many of them were found to be turned with
a shonlder at the inner end of the hub, whils many of them
had a slight eheck at the shonlder. He then had them mudue
withont shoulders, and in no instance had they hroken at
that point, which, to hismind. was conclusivengainst shoul
ders at the point L hod named.  Asto tapered whoeul fits, ho
disapproved of them, especinlly for broud trend wheels ran.
ning over different

Mr. Chamberlain thought that 89 wheels out of 100 were

Useoful Roclpos for the Shop, the Houschold, nna ¥

the Farm,

Save the geales of the forge (oxide of iron) for use in an-
nenling hard enst iron or stual,

The best way to avoid water pipes freezing and bursting
isto have o cock in the collnr, by which the water can be
turned off from the entire house,

Rubber rings, slipped over bottlés in pucking, ensure
sufery ngninst bronknge.

Protosulphute of iron in powder, robhed up with raw lin-
geed ofl, ix an antidote for externul poisoning by eyunide of
potassium,

Leather con bo mude hined by saturation in o solution of
shellne in aleohol,

In taking up belis, the thne nsed in carefully cutting the
bolt square is nlways time suyod,

Before wasghing nlmostany colored fabrics, sonk them in
wator, to each gallon of which u spoonful of oxgall has heen
added. A teacupful of Iyoin a pail of water is said to improve
the colorof bluek goods. A strong ten of common  hay will

bored with a tapered hole *after wo had done our hest,™ and
that o strain was put on the outside end instead of uniformly
along thebore. A wheel pressed on at o i taper with o
thirty-tun pressure will require seventy tans to press i't off
iglin. A great many more Joose wheels that were straight
eame over the Boston and Albany road than there were

tapored.
REJECTING DOUBTFUL WHEELS,

improve the color of French linens.  Vinegar in the rinsing
water, for pink and green, will brighten those colors ; nnd sodsa
answors the same ond for both purple and blue,

To make sill which has been wrinkled appear like new,
sponge on the surface with o weak solution of gum argbic
or white glue, and iron on the wrong side,

The advantage In tensile strength, when holes are drilled

My, Lobdell, & son of the proprictor of the Lobdell Car
Wheel Works, of Wilinington, Del., read a paper written by
his father, giving some of the results of his 40 years experi-
ence a< u car wheel maker. He pressed on his wheels at a
pressure of from 30 to 40 tuns, and had never hnd any com-
plaints of lpose wheels, Flange wear was produced by
several canses, among which were mistakes in gaging and
marking the wheels, and differences in the hardening of the
chill.  Fewer accidents were caused by broken wheels than
Ly broken rils or other material, becanse more care was

“generully bestowed on their manufacture, and they were
more thoroughly tested. His practice had been to break up
all wheels that were at all donbtful, preferring to break up
# hundred rather than run the risk of one doubtful one.
Breaksge in service resulted from inherent defects in pat-
terns, or from reduction in weight in order to lessen the cost,
The defect= in the chill, he thought, were not due to the par-
tienlsr kind of iron used, but rather to the manner in which
the ore had been smelted, or to want of care. He had got
perfect wheels from hematite, magnetic, specular, and other
ores, snd also from mixtures of ores. All chilled wheels
were linble to blotehes or hlisters, which of late have become
more common, especially on tender wheels and others of
small dismeter. These blemishes, although unsightly, are
not dangerous. Some specimens of wheels were exhibited
by Mr. Lobdell, which had been broken through the blisters
on the tread, showing that the blisters were only surface de-
fects, and that the irop was sonnd underneath, One of these
wheels (28 inch), made of hematite ore, had ran 70,000 miles |
under 8 32-tun engine whose speed was 40 miles an hour. |

MILEAGE OF CAR WHEELS,

Mr. Washburn, of the Washborn Car Wheel Company,
of Worcester, Mass., said that for the last four or five years
he had been making wheels of steel, und had not been able
10 get & satisfactory comparative statement 8s to the merits
of steel and iron. The iron wheels, of all makers varied very
greatly. Steel wheels if perfect, he thought, wounld eventu.
ally take the placs of iron, and their mileage wounld exceed
that of iron, six or perhaps eight 0 ooy, wnd wonld average
250,000 or 300,000 miles; while a chilled wheel had to be o
good one to aversge 40,000 miles. A steel wheel costing
£50 wounld have to run from 100,000 to 125,000 miles to e
as cheap a5 an iron wheel that would run 40,000,but probably
the uyernge of the latter wonld not exeeed 30,000, He thought
a steel wheel wonld run from 100,000 to 150,000 miles with-
out turning, and would stand turning two or three times
before it was worn ont.  He hud wheels now that had run
800,000 miles and were still good.

Mr. Duvenport said it had been supposed to be impossible
to keep the mileage of anything but engines, but the Lake
Shore road had found s way of keeping the mileage of pas- |
senger, baggage, mall, and express cars. Each conductor |
between Buffalo and Chicago reported what ears he took |
from the beginning of his trip and what cars he left ut the
sud, and there was no difficalty in this way in getting ut
the mileage. The report on st of April lnst showed thint
the wheels removed during the previous six months hd
aversged over 57,000 miles, and the smullest average he b
lieved was 54,000, Thess wore 33 fnch wheels that had run
ander heavy ears at & high speed.  The Luke Shore, he nd.
mitted, was not s burd s rond for wheels ne some others,
With respect 10 fron wheels, hie lind some in mind that hml[

goosd yet,

He had the means of | elastic solid when eold.

in steel rather than punched, is calealated to be 255 per
cent, :

To test the quality of wool, take u lock from the sheep’s
back and place it on & measured inch.  If the spirals count
from 30 to 88 in the space of an inch, it equals the finest
Electoral or Saxony wool grown. The diminution of the
number of folds to the inch shows the inferiority.

An excellent bronze for small castings may be made by
fusing together 95 parts of copper by weight and 86 purts of
tin.

Paraffin is the best material for protecting polished stoel
or iron from rost.

Put hard sand instead of ashes on slippery sidewnlks,

The parings of a bushel of apples are said to yield u quart
of vider, by the aid of a hand press.

A French meter is about fifty times the diameter of a five
cent piece, The same coin weighs exactly five gramimes,

A erieked bell which gives a jarring sound may be im-
proved by sawing or filing the ruptured edges so that they
are not brought together by the vibration of the blow.

Photographers who use large quantities of nitrate of sil.
ver should allow all the excess of silver, acetic acid, and
other matters from the plates undergoing development to
run into stone jars containing fragments of zine, By that
means the metallic silver may be collected; it should then
be digested with dilute sulphurie acid, washed, and dried in
an oven, so that quite a large saving muy result.

Lead 9 parts, antimony 2 parts, and bismuth 1 part is an
alloy which expands on cooling, and which will be found
useful in filling small defeets in iron castings, ete.

It is s=aid that charcoal will fatten fowls and at the same
time give the meat improved tenderness and flavor, Pul-
verize and mix with the food. A turkey requires about agill
n dsy.

Lampblaek and butterare used to prepare ribbons in hand
stamps.

The following is a convenient table for sign painters, or
others who have occasion to makelettering. Supposing the
hight of the capital letters to be ten, the widths are as fol-
lows: B, ¥, P, ten: A, C, D, E, G, H,K, N,0,Q, R, T, V,
X, und Y, eleven: I, five: J, eight: 8 and I, nine: M and
W, seventeen: 7 and &, twelve: Numerals: 1 equals five:
2,8, 0,7, 8, nine: 4, elaven: 6, 9, 0, ten. Lower case letters
(hight six and a half): Width: «, b, d, k, 4, X,und ¥, seven
and s half: ¢, e, 0,4, soven: 1,1, j, 1, t, three: g, h, n, u,
eight: m, thirteen: r, v, y, ix: w, ten.

Glycerin ix nn excellent efuting for the interior of plaster
molds,

A strong solution of sulphate of magnesia gives n beauti-
ful quality to whitewash,

Glass can be drilled with & tool moistened with dilute sul.
phuric scid.  This lnst is better than turpentine.

To wash calico without fading, infuse 3 gills of salt in 4
quarts of water., Put in the calico while the solution is hot,
and leave until the Inttor is cold, It ix said that in this way
the colors are rendered permanent and will not fude by sulb-
sequent washing,

Rancid botter, pork, and lurd cnsky may be purified by
burning straw or shavings in them,

White lead rubbed up with linseed oll to the consistence
of paste is an excellent application for burns,

Gelatin mixed with glycerin 18 lguid while hot, but an
Useful for hermetically sealing

determining the data himself. Iron wheels will make s large | bottles,

mileage as well as steel wheels; thoy are not exhausted gt
40,000 miles. There may be on

10 have o fair chance, They
are capable of heing greatly improved, as well a8 steol,

Mr. Snow sald the Ramapo Works sold their wheels to
the Pullman Car Company on & miloage basis of 50,000 miles,
eredit for any excoss and standing tho loss for
6 that fell ghort, and Jt was s long time since they had
paid nny losses. He mentioned thix merely for the informa-

h of those who thought chilled wheels would not make

40,000 miles. Thelowest average for the last six months
s about 59,000. He believed wheel makers conld do mach
improve the quality of thelr wheels by attention to de-
—National Car Builder,
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sown “roads bad wheels that ‘
nothing 1o say aguinst steel |

To clean cider barrels, pour in lime water, and then insert

8 trace chain through the bung hole, remembering to fasten n
strong cord on the chain 2o 85 to pull it out sguin.
the barrel until 61l the mold inside is rabbed off
with water, and finally pour in & Iittle whisky.

| A plece of paraffin candle about the slze of & nut,dissolved

{10 lard oil at 140" Fah., the mixturo npplied once u month,

| Will keop boots waterproof,

i Adding to the width of a belt and of the faces of the pul-
leys increnses immensely the power of conveving farcn. A
wido belt is always better than & narrew one strained 1o its
Utmost eapacity.

Black cement for bottle corks consists of pitch hardened

{ by the addition of resin and brickdust.
| Onpe ounce each of wmurlat: of soda, croam of tartar, and

Rinse

alum, boiled in a gullon of water, gives plate s beautiful
whiteness, Dip the article In the mixture, remove, snd rub
dry.

glunp and water is the best materinl for clenning jewslry.

Awnings may be made waterproof by plonging first in &
solution containing 20 per cent soup, and afterwnrds In an:
other solution containing the same percentage of copper,
Wash afterwards.

A handful of quicklime, mixed in four ounces of linseed
oil and boiled toa good thickness, males, when spréad on
plates and hardened, o glue which con be used in the ordi-
nary way, but which will resist fire,

A good  walnnt stain for wood i8 composed of water, 1
quart; washingsoda, 1} ounces; Vandyke brown, 21 ounces;
bichromate of potash, 3 ounce, Boll for fen minutes and
apply with a brash, either hot or cold,

A piece of alum as big as o hickory nut will render clear
w puil of muddy water. Dissolve the alum, stir, and allow
the impurities to settle,

The length of the donble whiffletree and the neck yoke for
w sleigh should be just as long us the sleigh is wide from
the centerof one runner to the other.

.

Amalgam Fillings for Teeth.

J. E.E., of Pu., writes as follows: ‘“ Having noticed in the
SCIENTIFIC AMERICAN several articles on fillings for teeth,
[ will stute n case of my own. In 1854, twenty years ago, in
the city of San Francisco, Cal., I had several teeth filled by a
dentist, Two of them (front teeth) were rotted nearly half
away and fully to the center of cach tooth; so that the
nerves were exposed, rendering the operation quite painful,
The dentist was not quite certain that the teeth could be
suved,so he filled them with tinfoil, saying at the time: “If
the teeth do not trouble you you can have the tin filling re-
moved, and have them refilled with gold fo1l.” But the tin-
foil still remaing in them, apparently as perfect ason the
duy it was pnt there, I never have received the least trou-
ble from the teeth. One advantage in tin over gold is that
it, being nearer the color of the teeth, is less conspicuous,
and I believe that it is in every way as good as, if not better
thun, gold.”

Brains.

“ No sound working brain,” says Oliver Wendell Holmes,
“without enough good blood to build it, repair it, and fur-
nish the materials for those molecular changes which are
the conditions essentinl to all nervous agtions, intellectual
and volitional, as well as those of lower grade. No goocd
blood without & proper amount of proper food and air to
furnish materinls, and healthy organs to reduce a sufficient
quantity of these materinls toa state fit to enter the circula-
tion. No healthy organs, strictly speaking, except from
healthy parents, and developed und maintained by proper
stimuli,nourishment, and use. No healthy parents—no help
forit. We are, of course, applying the term healthy to the
brain, as signifying much more than freedom from disease.
A healthy brain should show, by the outward signs of
clear, easily working intelligence, well balanced faculties,
and commanding will, that its several organs, if such there
be, or its several modes of action, ifit works as a whole, are
properly developed and adjusted by themselves and in rela.
tion to each other.”

Ralising Almonds in California,
Mr. Olmsted, of Carpenterin, says the Santa Barbara Indez,
has finished picking his crop of nlmonds,  He will have from
his orchard this geason over five tuns of the Languedoe or
soft shell slmonds.  Mr. Olmsted’s orchard is only four years
old, and of course is not yot in full bearing. His trees bore
u fow nuts when two yeurs old.  The third year, the average
yield to the tree was about five pounds, Two rows in the
orchard, covering ground equivalent to two acres, that re-
ceived great care in planting and special calture, produced
2,000 pounds of dried almonds. This yield,at the wholesals
San Francisco market price for the soft shell almond, will
give Mr. Olmsted about £280 per ncre, after paying all ex.
penses of the yesr's culture, gathering, sacking, and market-
g, Mr. Olmsted keeps the ground clear, cultivating no-
thing between the trees, nor allowing weeds to grow up to
rob them. The trees should be st lenst twenty feot apart each
Way.,

-~
An Accident In n Lumbor Dstrict,

On a hillside in Kingston, Tenn,, o farmer was cutting
logs, und his twolittle boys were pluying near by, The logs,
s fust ns worked into Tengths nud trimmed of branches, wers
blocked with stones ar chips to keep them from rolling off

Shake !

down the slope. One of the heaviest beeame loosened, and
| bogan to move, slowly at first, and faster as it guined mo
imontum,  The father saw that the younger of the boys was
playing, unmindful of the danger, exuetly in the path of the
immense rolling log, but 100 far away to be saved by him.
Ho shonted, and the little fellow looked up. The log wis
 then about  hundred fest distant, and Increasing rapidly in
[ speed,  The boy, dazed by fright, run straight forward in-
| stend of escaping to one side, as he might easily have done.
Ho fled s fust a8 he could, but the log soon overtook him,
rolling over his body and crushing him to death. .

To true o cornndum wheol, adjust it In the lathe and ve
volvw it very fast, Lolding a piece of corandum stone sgainst
the surface. It is said the piece will melt and units with the
wheel, making the periphery perfoctly true. '

A woll tempered bar uprlnngﬂl lose mueh of its ‘M"
strongth by filing off & very thin seale from the surface,

Gw
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THE PHYSICAL PHENOMENA OF GERMINATION.

mnd tulm A, and to continue doing so for seversl hours ;

 hemp, le greater Imlk of the jute of commerce is bmghl

In order that n seed may germinate, itmust be acted upon | sometimes a fow bubbles will rise through and enter the test | from Indis and neighboring islands, its native home, Of

by two agents—humidity and oxygen. These are nocessary |
and also safficient, and the truth of the sssertion Is suseopti.
blato & very interesting experimental demonstration, the |
substance of which, togother with the illustrations, extrcted
from Lo Nature, we now present.

Tt a8 first proposed to show that the part of the water Is | ter, so that, if the whols be placed under water, a gus formed |

luln-. thuxs replacing that eondensed by the seed.  If the ap-
p.n.lun be ot aside for u fow days, the inverse phenomenon
ocenrs.  The seed graduslly sbsorbs all the oxygen In the
test tube without lenving  truce ; but the emission of enrbo-
| nie neld continuing, the water is foreed back in the manome

late yeurs, howsver, the atternpt has been made, with prom.
ising results, to introduce the calture of the jute plant into
other tropieal conntries, A« jnstances of these endenvors,
the Exposition contained jute from Algeris, French Guinns,
the Mauritins, and other localities.

The introduction of the China grass (tsehu.ms)—the inner

peeulinrly to soften the husk or shell of the seed in order to | of & mixture of earbonie seid and nitrogen may be collected | bark fiber of Bikmeria nirea—into the textile indostries of

ronder it permenblo to gases.  To this end the appamtus
shown in Fig. 1 hax been constructed by MM. Dehiérain and
Vesque. Theshell of u seed—n
bean, for example—is removed
and placed bohind two esoutehoue
eushions, through which » cen-
tral aperture has proviously been
made. To prevent the rabber
from bulging, a ring of copper,
A, s placed so as to inclose the
endsof the cushions, and the lat-
ter are forced together by the
screws, BE. Three screws are
provided in each apparatus, so
that & uniform pressure may be
produced. Two tubes are next
introduced, the lower of which
onters the cork of u quart bottle
containing only air. The upper
tube enters an inverted test tube.  Thus arranged, the appa-
mtus is plunged in water, as shown in Fig. 2. The fluid
penetrates the upper tube and reaches the inclosed seed shell ;
but the softening effect on the Iatter is not instantaneous, as,
if mercury be poured into the tube, G, it will compress the air
in the bottle, and remain stationary without driving a bubble

Fig.l.

]

of air throngh the shell. The test tbe, K, remains filled
" with water. We have thus the proof that a dry shell, or
“even one recently wet, Is totally impermenble to gas,
‘I! the apparatus be left quiet for two or three days, o
e tikes pluce, A fino thread of escaping gas first on.
ters tube, K, then, as the shell softens, alarger current
and finully the tubs is emptied, the water being driven out
byﬁwamvlng uir, thus proving the proposition which we
Mn\l& 1o estublish.
ad which is slightly moistened by water has the peculiar
% y of condensing gases with which it is in contaet,
~ Grains thus treated are placed under o bell glass over mer.
cury. During the fisst duys of germination o sensible dimi.
; of the volume of contained gas takes plice, nnd this

au;v disengagemont of carbonic seid.

mhlln' that which huppens when hytlmnn
wum sponge or Sluminsting gas in s palla-
olovation of temporature—is the inyos:
mlM fo condensation of the guses, which
attack of the lmmediste principlos of the
' ‘u in, umllnly spenkidng, the spark
! of the slow combustion which
and perhups supports it.
tuke place, then, from the moment
umi.m. ltuppm in the following order: 1.

onpherio o through the envelope of the
‘-’.‘J‘; 9, Condensation of gases

wl, B Slow gombustion of the pro.
Mﬁ. and evolution of new sub-

,whlahuhmt

This condensn-

| with

| Sponge or on a piece of
| moist porous  earthen.

from the tube, B, Fig, 4,
| That wir  and  water
fare the only  requisites
for send germination ix
proved in those benuti
ful little  ornaments
which may be made by
sprinkling a pine burr
graxs  seed and
susponding it over wa- !
ter, or by placing seed :
| in the orifices of a damp :

Ficd —

B

ware, The gmin will
germinate, sprout, and
grow, This will take
place even in the dark:
but the plants will be
yellowish white and not
green, thus proving the
well known faet that,
while light is not ne.

cossary to growth, the plant unaffected by it can never have |

green folinge.

-

(Transiated frum the Ofticlal Beports upon the Exposition, )

THE VEGETABLE FIBERS AT THE UNIVERSAL EXPOSI-
TION, VIENNA.

BY FROFESSOR DR, JULITS WIESNER.

Number L.

Any visitor to the Exposition who attentively observed the |
the multitude of products from tropical lands, and especially |
the riw materisls brought for exhibition from the English, |
French, Duteh, and Portuguese colonies, cannot fail to have
been impressed with the richness of the display of fiberous
materinls, suitable for spinning, weaving, paper-making, sod

the like, many of which were (and are) quite unknown in |

commerce.  I'he vegetable fibers on exhibition might have
heen numbered by the hundrad.

The prodigality of Nature in this domain of production is
well enlenlnted to nronse amazement in the mind of the cnsunl
observer, whose familiarity with the vegetable fibers is lim.
ited to the gualities and usesof hemp, flax, and cotton ; while
to the practicnl mind of the specialist, viewing the sabject
purely from s utilitaring standpoint, the collection is ehivfly
an exhibit of interesting novelties of questionable industrinl
value. Least of all, perhaps, this imposing array would jm-
press the botanist, who, familiar with the structure of the
several orders of the vegetable kingdom, is aware that the
number of plants that will afford a fine fiber, suitable for
industrial purposes, is legion.

From the obvious differences in the character of threthee
common textile fibers before named, it may reasonnbly he
premised that the fiberous materials prepared from so many
heterogencous plants will vury greatly in value. A careful
inspection not only verifies this presumption, but demon.
strntes further that many of them are of by no weans teitling
vilue, but, in everything that relates to guality and adapta-
bility for industrinl uses, will bear elose compirison with
cotton, hemp, or even flux. This assertion, incidentally re.
marked, is borne out by the fact that not o few of them have
been employed from thme immemorial by the native races of
tropien] countrles for useful purposes, such us articlos of
Aress, cords, ropes, ote., Just as in Europe tiax hus been siml
Inrly utilizged for many sges.  The world’s fuirs, so popular
in our thmes, afford the technologist the most admirable op
portunity of becoming sequainted with the sxtent of our
resonroes bn the raw waterials and products in which he is
interested ; and as un illostraton of their utllity in relation o
the subject of this communieation, it may be remarked that
the former expositions st London snd Parls contributed ma.
terlnlly to the introduction of seversl now highly prizsd tex.
e fibers—such ax Jute and Ching grass—os articles of Earo.
penn commeree and dndustry, It appeams to us, however,
that at Vienos the opportunity for extending this procsdont
Wil not properly approcinted.

Wa shull now invite uttention to such of the raw materisls
of this eluss ny uppenr to us to be desorving of intraduction
In aur domestio Industrios,

At the thine of the prepaeation of our report wpon the Purls
Exposition of 1807, the jute fibor—the inner fiberous bark of
corchorun capsularis—was compuratively Hitle known, At
that time, wo dwelt with emphasis upon the importancs of
the jute industry, Ulustrating our comments by reforence to
the unexpected and extensive proportions which jute eon.
sumption had assumed in To prench the value of
jute to-day would be labor lost and unnecessary, since the
progress of its manufacture in our midst affords the hest evi.

dence that it has recatved duo appreciation.

It may be of interear, in this connection, 16 note nnhd
that spun asd woven jute may be complstely bleached ; the
of thin was formerly denied. The bleachsd

‘ Europe, does not keep pace with that of jute. This is to be

{attributed partly to the fact that fabries woven of this fiber,
| sithough decidedly inferior to silk both in point of luster

und durability, are more expensive thun cotton goods of equal

quality, and partly to the circmnstanes that Earopean manu-
facturers have yet to master the mode of properly manufuc-
| turing thix material, and thus fur have boen unable to pro
| duce, from the crude bark of Bahmieria, the fine, lustrous,
[ long-stapled fiber that is sent abroad from Chins under this
| name, either in the fibrous state or woven into its reputed
product, the grass cloth. The futare of the China grass in
| Enrope will depend largely upon its price.  If, by the ex.
tensive and systematie cultivation of the plant, the crude
| fiber is placed upon the market cheaply, and this is supple.
i mented by the acquisition of the skill now wanting in its
| preparation, its superior qualities—as eompared with eotton
| —cannot fail to secure for it a wide field of usefulness. The
I cultivation of the Bikmeria nivea is spreading quite rapidly.

{ Besides the exhibits of China and Japan, samples of this
lIil»-r wera displayed from the East Indies, North Ameries,
| Martinique, Jumaics, Trinidad, Queensland, the Mauritios,

and Algeria; and the reports from these countries, as to the
| facility with which the plant adapts itself 1o climatic condi.

| tions, are generally quite favorable.

A material closely related in character to the China rrass,
for which indeed it is often mistaken, is the ramie fiber, the
inner fiberous bark of Bdhmeria tenocisdma, » native of the
{ south and east of Asia, where it has been cultivated from
| & remote period. The fiber is coarser, and (in prepared eon-
| dition) shorter, and less lustrousthan that of the Chins grass.
| In England, handsome and lostrous goods, both white and

| colored, are woven from the fiber, but they are inferior to the
| China grass products. The importance of the ramie, in our
'hnm-tmn. consists mather in the nature of the fiber itself
than in the fine, cotton-like product that may be obtained
{from it  Whoever has seen the unusually strong and hand
some ropes and cordage, made of this materisl by the natives
of Indis, and is furthermore acquainted with the fact thar
the raw ramie fiber far surpasses hemp in point of durability
and tenncity, will be foreed 1o admit that its Introduction
into these last named industries will mark an e of decided
progress.  The aeclimatization of the mmie has lately been
attempted in a number of countries, among others in Contral
Eurgpe. Concerning many of these experbocnts, nothiog
positive may be stated, although the specimens on exhibition
from varions tropical regions were not appreciably inferior to
those from the land of its nativity,

Similar in this respect to the muuie s the so.called New
Zealand fax, an article known in Europe, and especially in
England, for 8 number of years. It is an extromely strong,
tough, and (even in a wet condition) durable fiber, propared
from the leaf of phormivin tenar (the New Zealand flax 1ily).
It is possible to manufacture from this material woven fab.
ries thut may be used either bleached or unbleached, as many
of the New Zealund exhibits demonstrated.  But of vastly
more importance than these are the wonderfully firm and
tenncions ropes, cords, twine, and the like that are propared
therefrom,  Phormivm tenar 1s cultivated in Now Zealand,
Australin, the East and West Indies, the Msuritins, Réunion,
and Natal; and quite recently its introduction into the sonth
of Europe has been attempted, though with indifferent sue.
eSS,

-

Precuutions In Case of Flire,
An excellent set of rules for goidance for the prevention
of und in cuse of fire, by Dre, Hall, may be hrietly summuarized
ns follows:

Keep all doors and windows of the structure closed until the
firemen come; put a wet cloth over the mouth und get down
on allfours in a smoky room; opon the upper part of the
window to got the smoke out; if in a theater, keep cool: do
seond ladders with a regalar step to prevent vibration, 1t
kerosene just purchased ean be mude 1o baen In s sancer by
igniting with s wately, throw it away. Pat wirework over
gaslights du show windows; sprinkle sand Instend of saw
dust on foars of ofl stores ; Keep shavings snd kKindling wood
awny from stenm bollors, nnd greasy mgs from lofis, eup.
bonrds, boxes, et ; see that all stove pipes entar woll in the
chimney, aod that ull lghts snd e nre out before rotiving
or lenving place of business ; keep mutehes in meml or
wnrthon vessely, and out of the vench of ¢hildeon ; nud provide
w ploce of stout rope, long enough o reach the ground, In
every chamber.  Neither sdmit any one if the house be on
fire, excopt palice, firemen, or known neighbors; nor swving
lighted gus brackets against the wall; nor leave small
ehildren 1o a roam where there are matehos or an open e
nor deposit ashes in o wooden box or on the floor; nor use i
light in examining the gas meter. Never leave clothes near
the firoplace to dry; nor smoke or read (o bed by candle or
lamp light; nor put kindling wood to dry on tp of the stave
nor take a light iato a closet qp out Nquor near
opan light ; nor keep burning or other inflammable ful
rooms whers there is a fire; nor MMM
or watehouses.

< atingor g s, o

product has not only s white nlc.m alko o fine luster,
possessing, 10 theso partionlars, decided advantages over
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~ DECISIONS OF THE COURTS,

v IEe———
United States Cireult Court.==District of Massachus=
wotts,

——
PATENT INSTANTANBROUS GLUE.—YHE MILLIGAN AND NIOGIN® GLUE
COMPAXY 04, GRORGR UFTON,

(In cquity.—~Declded October 6, 154.]

The 10 this case are the assignees of Rmerson Goddand's patent,
a%l paten! by eous gine, " In whioh
o Mm latino '6‘: lﬂuﬁ?ﬂ?‘.':&um callod ululc'\.
PRy e e o St e i Rt
uu:tt'a.hn%‘m.o?tg.m ::oo:'s. lnwmp:in m.”.'mdlu permeable o
: An water,

Ant, and sots up soveral other

eald&t:‘ln tho charge of Infriy l:: |'||m

. f

' orlginal patent was not the
* e ';r.'l‘l"ﬁ" ‘!lil nelhor o m\t‘-v!:unr nvalld, and

eot of a surrend
was 00t law fully relssiod, an the relaod patent i not 108 A AU

1
Ynt, 2, That (he alleged
?oﬂ'fﬁo”«ﬁ?'o‘t"&?\ 3:'-3 ‘\“cnuun thoreol, the limrn'rl ubj‘efl of ’:{1:
Senio r By e b e LTl e
i - ' na namod in the answer,
'f' mgn 0“1:': .:‘ :’ata}l”n!’::t:;!'m n:l‘“ﬂ”lmllﬂo works thereln
thie patenteos nor the complainant ever need or

teal instrapmientalition, or the mode of

3 89 "
omp) the process or n{ %
% dmﬂbﬂ% the speciication.
5.!& Judge sl &“- dod pa can bo led (n sults upon them

Ly

Nﬂ ntfon Is not the ssme with the one
t::t‘&’. ort l%ho’()om;u'lmunor has exceeded his authority in

od glue reduced to minute shavings

s :l'f:‘le::g‘tnln:' constructed to give the giue

S T et cu it 1% s b v, ahoneh ¢ ey
the uet, 0

“‘u&-l:{l e\-ld::l[rﬁlnndd to cover glue reduced tofine parti-

cles by crushing or other means,
A manufacture, It Is essential that (nvention
l\li.l““r m::'t:;!.;a\!evt.n::':x":rclwd In prodacing 1t. 1t s not enough that

or discovers
1t 1% & new article of commeroe, . s

Tboﬁ reducing an artiole of bulk to minute fragments,
when l[: .‘;’&mﬁ?&'ﬂy ndtllnl;‘r some new ingredient, or by subtrcting
oagm?l'ed 100, or glue reduced to fne particles, does not differ fn Its
qualities from o glue, and o patent for 1t s vold,

%l dismissed with costs.

alter Cartis, Esq., for complainant,
. L. Roberts, Esq., for defendant. ]

’w“ ‘m'lw%.mlnuu 1o [ta valldity i unless {t appears from

NEW BOOKS AND PUBLICATIONS.

OUTLINES OF PROXIMATE ORGANIO ANALYSIS, for the Identification
Separation, and Quantitative Determination of Onganic Com-
pounds. By Albert B. Prescott, Professor of Opmnic and
Applied Chemistry in the University of Michigun. New York:
D. Van Nostrund, 23 Murmy and 27 Warren streets,

The suthor of this work polnts out, with much truth, that the rapldly ex-
tending lst of known organic compounds gives great Lnportance to the

evelopment of analytical sclence, [which has for many years been sorely
taxed to find weans of separating the constituent parts of the products of
modern discovery, and of (dentifying them by their reactions and other char-
scteristic indications, The hook Is a compendious, well armangod treatise,
the definitions and (nstruotions belug singularly cloar and conclse,

Seene : riEin Histonry, MANAGEMENT, DISEASES, AND NATIONAL
Varoe: with Remarks on the Transit of Stook, By William
Read, Wool Broker, Edinburgh, Scotland : Willinm P. Nimmo

This Httle book, written to wake up the British wool grower to the Impurt:
ance of coltivating and extending Lis important industry, contains much val-
uable Information on sheep nod the ralsing of the nseful animals for meat
as well as for wool, It may be studied with advantage by our farmers, and
read with Interest by lovers of natural history,

Pamosorric Reviews. By Lawrence S, Benson, Author of * Ben-
son's Geometry ™ and other works. Price $125. New York
city: J. S. Burnton, 140 Grand street.

The first of these ossays {s entitiod ** Darwin Answered, or Evolution
Myth,'* and In it the author Jaunches thunderboltsagalnst ** those who deny a
Croator,*” thus making the very common error that the theory of develop-
ment attempts to get vid of a First Cause, The second cssay is a refreshing
specimen of the clrcle squarer’s art, He halds that the area of a circle Is
exactly three times the square of the radius; and the well known fact that a
polygon equal to 3R* can be drawn in & clircle, and leave a large fraction overs
produces no effect upon his falth, After this, we can hardly suppose that the
letter on mensuration by welght, publishod on another page of this Issue, wil
succeed In converting our author to s bellef In trufh as It s arrived at by
Indactive reasoning,

THE TRANSMISSION OF SOUXD By THE ATMOsSPHERE. By John
Tyndall, F.RS. Also Graastio Corrie Fisip, by W. Saville
Kent. FZS. Price 25 conts. Boston, Mass. : Estes & Lauriat,
143 Washington street.

The first of these essays is well known to our readers, haviug been already
criticised and d om In our . The second paper {s an Interest-
ng snd exinustive description of the P pecies, whose app e and
characteristios have kately excited the luterest and somertmes the horror of
oar readers.

REroRT OF THE PROPOSED EXLARGEMENT OF THE MONTREAL WATER
Worxs, with a History of the Worksup to the Present Date,
By Louis Le Sage, Superintendent. With Photographic Tlus-
tmtions, Maps, and Pians. Montreal, P. Q.: J. Starke & Co., St.
Frangols Xavier street.

This b an elaborate scoount of some of the Most IMportant arrangeenis
or water supply over organized on this continens, The writer estimates that,
T nine years' time, & dally supply of 16,000,000 gallons will be needed ;s and he

describes & plan, Snancial as well as practical, by which this quantity can be

Inventions Patented in England by Americans,
{Complled trom the ¢ Issloners of Pa * Journal.)
From December 1 10 December 17, 1974, inclustve.
Bare Basp Tie.~R. Terrell, Now Orloans, La,
Bortxo Gox Banenis.—~J, L, Kerr, Alleghany, Pa,
Berrox Houe SEwrso Macwixe.—J, MoUloskey, New York city.
Caxpurerren.—J. ¥. Lockwood et al,, 8, Louls, Mo,
Canxtaoe Srarso.—F, i, Bmpson, South Windham, Conn.
Crarriza Homazs, wye.—~J, If, Small, Baffalo, N, Y,
Coxvmsare.—E. 0. Brinkerhoff, New York elity,
mxrm.. EYC.~J. B, Tarr, Falrhaven, Mass,
Cook STOVE AXD FURKAck.~T, J. Whltehead South Iaris, Me,
Drwxizaarion.—R. C. Brooks et ul,, an Vranelsco, Cal,
Dxawing Coxpans.—W, Smith, Boston, Mass,
DEAWING Drimymsr,—W. Smith, Boston, Masy,
Frarnen Dosren.—A. D, Griswold, Xow York efty.
Finy ExTixovianes.—~IL 8, Parmelee, Xow Haven, Conn.
FURNACE GuaTE, X20.—8, L. Wiegand, Fuilsdelphla, Pa.
~A. R. Kleln, New Jersoy,
~=d . Judson et al,, Hochinstar, X, ¥,
IRoX axp SrxEr.—~C. 1. Banes, X, Y. cley,
) Macurxexy . ~E, Tiflany, Beunington, Vi,
Laxr ~I. Hiteheock et al,, Watertown, ¥. ¥,
Lasr Wik 11, ialvorson, Cambiridge , Mass
Maxsue [ox, B1C.~J, M. Beath, San Franciaco, Cal '
METAL TOMNG, XV0.~G. 4, Birooks, Brattiebors', V1.
FoRranis Yomos W, P, Ketiogg, Tray, NV,
PRCTECTION P08 Fixg, 2y, 3. A. Colemasn, Providenee, §. |
Rasvwar . L. Hoeack, New York eity.
BAILWAY WHEEL~IL, ¥, Aliew, Hudsoo, N, Y.
mm”ﬂr:ml Wond, Hooick Palls, N, ¥,
Brrucxsaron.—J.J,  Beookiyn, X, Y,
 SacK SEWING MACHINE.~A. J, Guve, San Francisco, Cal,
SACK SEWING Macwixe ~11, P, Gartand «tal,, San Fraoclsco, Cal

HrurrLe. . 1, Le Moyne, Boston, Miass,

BxarE.J, L. Plimpton (of New York city), Lomdon, England,

BORTING NATLE, ~J. Coyne, Plttaburgh, Pa,

Sraixa Moron. —N. Jonking, New Haven, Conn,

Sreax Exarse,—W. I, Reaney, Phlladeiphia, Pa

SURFACISo TRXTILE Fannios. W, Dell, New York clty.

SusrespEs, —J. W, Wattles, Massachusotts,

TEMPREING STERL AND IRoX T, ¥, Simonds o al., Fitehburg, Mass.

Traxmnrrixo Rovany Movion, ero—F, 1, Sty . South Windl ot

TrEArixg Hyvrocansoxs,~G, H, Smith (of New York elty), London,
Eagland, ¢ al,

RKecent Amevican and  Foreign Patents,

Tmproved Combined Cylinder and Nootional Boller
John ¥, Taylor, Charleston, 8 CTho object of this invention
18 to provide n steam boller fn which the advantages of o eylinder
boller are ratalned, while tho objootions to 1t aeislng from the wisto
of heat aro obvintod, Tt consists In combining o wrought iron eylin-
dor boller with n cast Iron seotfonn! boller, which lnttor encompusses
the oylindor In the pluce of the musoney, and utilizos o great deal of
the wasto heat by heating the foed water, which Is first admitted to
tho sectional bollor, the deaft from the furmnce belng so directed
among the portions of the seotionnl boller us to sooure tho greatost
possible eifoctive power of the fuel,
Improved Automatic Signal Telograph.
Joseph W, Katos, Richmond, Va.—The objoot of this invention is
to provide an sutomatio signnl telegraph, to bo used in hotels, public
departiments, lnnge business establishments, ete,, which shall trans-
mit to n contral supply stution thoe most frequontly recureing wants
of the estublishment, und the operntion of which shull be so simpli-
fied as to be adapted to the ondinney intelligoneo of porsons unskilled
in telography. It consists in a serfes of non-conducting perforated
tapoes, caoh porforated to represent its peouline want,  Sald tapes nro
wound around u grooved deum which 8 on the same shaft with the
mulnspring of u clock gearing, the sald clock goearing, drum, and
tapes bolng so relatively srranged that o withdmwal of the tapes
winds up the spring of the olock gearing : and the renction or retro-
grado motion of sald spring, when the tapes nre releasod, winds up
the sald tapes upon the drum, nnd sends the Hne current through the
perforution In the tapes by means of conducting rollers, between
which the sald tapes puss,
Improved Washing Machine.
John 8, Shrawder, Falrview, Pa.—-This invention consists in a re-
ciprocating washbox having front and rear ribs, and reversely
notched side rubbers dgldly attached thereto, It enables the ordi-
niry washing to be done with unusual facility, while its work s very
thorough and effective.
Improved Cotton Scrapoer,
George W, Beard, Gronade, Miss,—This invention relates to the
shape of and mode of nttaching scrapers to a plow,and consists in malk-
ing the outting edge come to o point at the middle of front, und form
un angle with the sloping upper and lower edgos; also in the arrnngo-
ment of the seraper with respect to the plow, so that what tho former
shaves from the sides of the row will bo transforred to the share and
moldboard, turned with the furrow slice, and discharged into the
middle space between the rows.
Improved Anti=Friction Meotal,
Jeremiah K. Gulle, Rochester, N, Y., assignor to himself and Jo-
soph B. Champlon, Now York city.—~This {s an {mproved anti-fric-
tion metal for Journal boxes and other bearings which, it is claimed,
will not heat from friction, and will take a high polish. The inven.
tion is prepared of zine, tin, antimony, glass, slaked lime, and bomx._
The entire journal box is made from the alloy. The inventor sub
mits reports of United States naval engineers detalling extended
tests, which show that the use of the metal tends largely to reduce
friction ns well as to save oil.
Improved Ore Scparator.
Benjamin ¥, Day, of Tamaqua, Pa.—This invention relates to
machines for separating coal from slate, and ore from other mate-
rinls, whon there Is a difference in the specific gravity ; and consists
in exposing the conl or ores to the action of an ascending current of
water moving with sufficient velocity to carry forward the coal or
lighter material while the slate or ores of greater specific gravity
pass down through the column of water. In this manner the desired
separation is automatically and completely effected.
Side Bar and End Spring Connection for Vehicles,
Ephraim Soper, Brooklyn, E. D., N. Y.—This is a tlexible coupling,
of leather or other substance, arranged in the form of a strap,
attached to the bar and Jlooped around the bolt of & clip attached to
a spring for coupling the side bar to the spring. The torsion caused
by the lengthening or shortening of the spring will thus be expended
on the texible coupling, and the bars will be free to work without
belng exposed to the torsion to which they are subject when olipped
directly to the springs, as in the common way.
Improved Step Ladder,
Orunge M. Sweet, Forestville, N. Y.—In this ladder the standard s
adjusted to the main body of the ladder by a hinged braee, which
slides by n plvoted sleove with fastening clamp scrow along n guide
rod connecting two middle steps.  This renders the lndder Hght and

| enslly ndjusted, while sufficlently strong.

Improved Feed Bag for Horses,
Thomas Medley, New York city.—This is a horse's feed or nose bog
made of conrse horschalr, twisted into strands and woven Into a
retioulated oloth. By the construction, the meshes of the cloth are
of such a slze as to allow alr and the dust from the grain to pass
through readily, while the grain (tself will be held securoly.

Improved Straw Cutter,
Willinm Boyoe, Lowell, Mich.—The hood is hinged to s lid, which
is fastonod to the loog pivoted arms.  The hood folds forward, and
the lid folds to the rear with the hood, leaving the entire top of
the cutter oxposod, ko that the front parts may be conveniently
reached for repalring, nnd the feed Inspected at any perlod of the
cutting proooss,
Improved Tether,

Morgun & MoAfeo, Talbotton, Gu~This invention consists of u

long elastio pole with o hitehing lne attached to the small end, the

polo bolng nttachod by n croteh at the butt, A suspending wire s

attached thevoto, nnd anothor 15 secured o short distance above to o

strong stake driven In the ground, so that it projocts upward nund

outward from the stake, nnd at the same time rovolves around the

stako in guch manner us to form an eMelent mode of fastening stock

to # center, pround which they may graze without twisting the rope

or becoming entangled in i1, .

Tmproved Chuck, '
George R. Stetson, Now Bedford, Muss.—In this improved chuck, |
the mdial guide ways for the Jaws are extended longitudinally |
through the solld body portion parallel with the axis, and drivens are |
armogod thereln for working the faws. Sald drivers aro connocted
with the Jaws by & flange on the side of one in 8 mdinl groove in the
sde of the other, »o as o allow of radial motion to the Jaws at thoe ‘
sune tme that thoy are moved longitudinally. Thoy are also gonred
by scrow threads on tho outer odge and thronds upon the inside of o
ring turning upon the body of the chuck, to bo moved forward and

SuArT COUrLING ~8. Bluart, Now York city,

backward for driviog the Jaws,

Improved Forming Blook for Fur Goods,

Jefta Popovite, New York olty ~The objeat of thix Invention s to
streteh the walst and back parts of fur guements, so ns to lmpart an
enlarged and rounded shape to the sune without cutting and wowing
up the parts. 1t s a forming block, of pyrumidal shape, resting on
its largest side, and haviog trapezoldal top and bottom sides, und
trinngular connecting sides of stoeper Inclination. The fur Is
stretehed In wet state over the body of the blook, and retained
thereon by sultable fastening strups until completely dried.

Improved Earth Anger,

John Pickle, Kosclugko, Mige —This (nvention relates to un onrth
borer, that cuts and lUfts the earth readily from the bore hole § and
it consists of u hollow eylindrien] body, provided at Its inner olroum-
ference with profecting nnd adjustable slde-cutting blades, together
with intermedinto blades twigted townrd the conter, to form o din-
metrleal connection with the side outters for cutting and Ufting,

Improved Moetallle Shutter,
Fisher K. Fleteher, Stoux City, Towa.—This inyention contonplatos
the manufucture of n singlo shoot shutter, puneled and braoed so as
to possess the necessary strongth with only a welght of sbout
twenty-five pounds, A continuous sheet s reinforced on the mur-
win or edges by riveted strips, and braoed In the middie by s raised
panel.
Journal Bearing for Cylindors of Chromatiec Printing
Prossos,
Eli Gaiffe, Parls, Frunce.—This invention consists in the adjust-
ment of the engraved eylindors with reference to the presser roller,
for the purpose of securing sccurnte registration of the different
colors. The Journal of the engraved cylinder i= adjusted horizon-
tally to the presser roller through a set sorew, and i8 adjusted verti-
tically by like means, the pivoted bearing of the Journal preventing
the change in its vertienl adjustment from necessitating any change
in its lateral adjustment, 08 the pressure of the set scrow I8 always
transmitted direct to the Journal, whether the latter be in a right
line or otherwise, A cushion renders the pressure of the cylinder
always elastic and uniform.
Improved Envelope,

Thomas H. Bomar, Spartanburgh,8. C.—This envelope is made with
two folding sides, one of which is pasted down to narrow flaps after
they are turned Inwnrd on o central portion, thus forming & pocket
for the letter, leaving one of the end flaps ready to be turned over
on one side, upon which is writton or printed the name and address
of the sender of the letter. When the envelope is returned to the
writer, the addressed  portion with its flap is torn off, which still
leaves a perfect envelope, having the nume and address of the writer
plainly written or printed on the outside.

Improved Fare Box,
PatrickJ. Stokes, New York city.—The opening and closing mechan-
ism attached to the inner side of the fare box cover consists of pleces
of sheet metal which are pivoted to the cover, so that they may be
turned in order to make holes in them correspond in position with
the holes in the cover. A spring fastened to the cover has a hook
nt its end, which prevents the movement of the pieces until a wedge
which is pivoted to the cover {8 pushed down to foree the spring out-
ward. This is done when the cover is closed down and placed in the
case, s0 that catches will enguge with and turn the pieces and open
the apertures. When the box is withdmwn, the pleces are turned
in the opposite direction to close the apertures.

ImprovediSliding Stem Valve.

Jabez Stone, Waterford, N. Y., assignor to George W. Eddy, same
place.~TUpon one side of the upper part of the valve stem are formed
rack teeth, into which mesh the teeth of a pinfon.  The shaft of the
pinion works in bearings in a chamber which Is formed upon the
upper end of an arm, upon the lower end of which s formed s col-
lar, which passes around a neck formed upon the upper part of a
cap, just below the stuffing box. This construction allows the stem
chamber and collar to be turned freely in any direction to bring the
handle attached to the shaft of the pinfon into any desired position
to avoid obstructions, or to enable it to be conveniently reached by
the engineer,

Improved Necktie Plate,

Martin Drennan, Brooklyn, N. Y.~This isa little frame baving
three vertical pamllel looping holes, and one horizontal opening at
right angles to and below the others, for forming various bows,
knots, and ties of searfs for neck wear. There are slots adapted for
attaching the frame to n belt, to be worn as a buckle, and It fs pro-
vided with a pin for fastening it to the dress,

Improved Lamp Chimney.

Thomas W. Parker, Griggsville, IlL.—Each of the longitudinal
halves of a glass lnmp chimney is provided with corresponding notches
in one of the adjacent odges. A spring clamp having o lug i adapted
to ftinto sald slots. Expunsion of the chimney from beat is thus
permitted, and yot its parts are beld firmly together, and lengthwise
movement of one on the other is proevented.

Improved Maoashing Process for Brewerles.

John C. G. Hlipfel, New York ofty.~This is an improved mashing
process for broweries, consisting in the admixture to the common
bruised malt of u sultable quantity of fnely ground and bolted malt,
to be mashed thorewith for the purpose of imparting a stronger
malt taste In the beer produeed, without interfering with the dmw-
ing-off of the worts from the mwash tub,

Improved Manufucture of Striping Brushes.

Thomas J. Elder, Lanark, HL—This invention consists in making
the handles of tho brush of two pleces of wood, which clamp the
hair, and are held together by means of glue, Wide pleces of thin
wood are used with the gradn running in the same diveotion with the
strunds of balr, so that, whon desived, the wide picces may be broken
into a number of smaller sections, forming brushes of less width
udapted to tho dfferont stylos of work,

Improved Ore Rossting Furnace.

Ermst Hellgendorfor, Dolmont, Neve—The ground ore Is fed
through a hopper into n heator, through which it isgedunlly trans-
ferred by o serow, while o furonce Is heating it. Having wrrived on
n sleve, the ore I8 quickly sproad over the surface thercof, 80 08 to
cnuse its partioles to bo subdivided in passing through the rotioulne
tiong.  The partioles thus pass down from the sleve In numerous M-
tlo streams, 80 that the hot gnses act readily on all sldes of cach pare
ticle.

Improved Ontting Apparatus for Harvostors,
Charles K. Mywers, Peking Hli=An nrm having n orosshoad wnd
bent eud fs seoured to the under side of the sickle bar. 1t also passes
through and works in n long noteh n the upper side of the middle

part of the finger bar. In the turned-down rear part of this arm s
formed u square hole to recvive the head of another bar, by which
the sickle bar i driven. The sides of the head of the driving bar
uro rounded Off, 50 that the sald head may it snugly in the square
mortise of the arm, at whatever angle the said driving rod may be.
Improved Horse Hay Rake.
Amos W. Contes, Alllance, O, —~This lnven consists

u foot lever over a front-olosed and mm.op::‘ box, s .'ﬂbﬂm
the usual toggles Lo bo cuslly oporated by the driver without ‘stoop=
ing or changing his position, This construction enables the W
tor to run the teoth of the ke high or low, &m‘
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The Charge for Tnsertion wader this head (s $1 a Line.

Agricultural Implements, Farm Machinery, Seeds,
Fertlizers. B, H. Alicn & Co,. 19 & 191 Water 8b..N.Y.

Carving Machines Wanted—Those of Philipp
Havek & Andrew Metzgor, or any other mako. Parties
will pleaso vend price Hist to 1, N. Choynski, San Frao-
mo.

For 8mnll Boat Engines and Bollers, Wheels, &e.,
address Willlam J. Sanderson, Symouse, N, Y.

Protect Your Houses—Champlon  Burglar Alarm
Q0., No. 40 West 15th 8t., Now York, Send for elrenlar,

nts Wanted for tho Novelty Paper File. Sam-
Plo S conts.  Addross Novelty I, ¥, Boonton, N. J,

Village Property on the Hudson, to oxchange for
Foundry and Machine Buxiness. No agrioultural works
wanted, Address Cornlsh & Congdon, 155 Brosdway . N. Y,

J. 7. Strain, Hannibal Post, Monroe County, Ohlo,
wishes to purchase a Iathe for turning oars,

“ Book-Keoping Simplified.” The whole system
ina few pages, Cloth, §1. Boards, 7 cents. Sent post-
pald, D. B, Waggener & Co., 43 Walnut St.,, Philadelphia,
Pa., Pobiishers ** Waggener's Trial-Balance Book.'*

Wanted, by Manufactory of Steam Engines and
Standard Articles, $0,000, Address John, 192 Olive St.,
St. Louls, Mo,

Second Hand Machinist’s Tools for Sale, Cheap.
D, Frishle & Co,, Now Haven, Conn,

Glass Stalner's Materials—Fluorio Acld, Enamel
Colors, Memallfe Oxidos, &¢, L. Fouehtwangor & Co.,
180 Fulton Stroet, New York,

Wanted—A Praotioal Machinist as Foreman of o
Shop near New York, omployiug about twenty men,
Must be thoroughly familiar with Steamn Eugloes and
Bollers, and & good draughtsman. Address 1t,, Sclentific
American Ofiee, with particulars of residonce, age, refor-
enoes, where last employed, salary expected. No atten-
ton will be pald to communieations that do not comply
with above requirements.

Hand Fire Engines, Lift and Foroo Pumps for fire
and all other parposes, Address Rumsey & Co,, Seneen
Falls, N. Y., U. S, A,

Millstone Dressing Diamond  Machines—Simple,
effective, economionl and durble, gIving universal satis-
setion. J. Diekinson, od Nassau St., New York,

Metallio Pattern Letters and Figures, to put on
patterns of castings,all sizes, 1. W, Knlght Senees Falls, N,

Artesian Well Driller—Best of references, when
required. Z. Hopkins, Fort Wayne, Ind.

m Wanted—More working mpttal needod,

Grounds, Shops, Tools, and Machinery, all in good work-
1ng order, A rare chance for partios desirous of cogaging
o the manufacturing business, Correspondence solicited,
Address D, Whitlog, Ashland, Ohfo.

Sheot Metal Drawing Prosses—For the best and
cheapest, nddress The Baltimore Sheet Metal Machine
Company, Baltimore, Md,

Splnnlw of o Buperior Quality—Whitins-

mm Co,, wmumng. lliz. Send for
.mud price lst,

Wrecking, Pumpliog, Drainage, or Irriga-
ting Machinery, forsalo or rent, Sce sdvertisement. An-
drows' Patent, inslde pago.

Faught's Patent Round Bruided Belting—The
Best thing ont—Manufactured only by C. W. Arny, 301 &
#18 Cherry St., Philadelphia, Pa, Send for Circular.

For Sale—One “Cotwrell & Babeock™ Water
‘Wheel Regulator. Also, one * Harrison's’' 12 fn. Porta-
table Corn Mill—all in good order—by D, Arthur Brown
& Co., !llhervm-. K. H.

= 9, with battery com-
y $65 vmhénl bamrr 118 t"klm:t.ro-uuuwuc: Munu-

Co., 3 Broad 8t,—P.0. Box 1504, New York.

; Prlup only $350.—The Tom Thumb Electric
Telegraph. A compsct working Telegraph Apparatus,
for sending messages, Making magnets, the electric light,
kiving alarms, and various other purposes, Can be put in
operation by any lad, Includes battery, Key, and wires,
Neatly packed and scut to all parts of the world on receipt
of price, FP. C, Boach & Co., % Broadway, New York,

Cast Iron Sinks, Wash Stunds, Drain Pipe, and
Bower traps.  Send for Price List, Dalley, Farrell & Co.,
Pittaburgh, Pa.

Prutt’s Liguid Paiot or and White Jupan sur-
pasaes the Eogliah Patent ors and Nrown Japan In
oolur, quality, snd price. Sond for dexcriptive elrenlar to

AL WL Pratt & Co., 83 Fulton Street, Now York.

Bolld Wrongh so0 nd
w:olrllt. nlon Lron Mills, ’latllo;:u'h. iy 2

Pa,, for

, &c.
Many Now Manufactorios have Gas
Works, which lght At one fourth the cost of coal

v, For particulars, address Providence Stosm and Gas
Pipe Co,, Providence, I, I,
mmnmu
& Co,, New Haven, Ct,

+ Prices low, D,
mmmmm Maohi 1 to
§40 inion B0me O Tiowkon s Mase., for etradis.

Mnlw Expert in Patent Casos, 1% 1D, Stetson
9 Murray Bt New York, b .
ndidross

&% best Partabilo Engine (o the worlg,om

y best in the

Eugtno Co,, 14 Plave, Now
“All Frult-can Tools, Fermoute, nrmoxon. N. J.
l‘mu and J

Met. ﬂ-m m
Trown's Conlyurd Quarry and wnmmnﬂA

mt« holating and conyoylng materials by
'b Dv m‘.’u ‘“'“ 8t., New Yotk
for Box

Lowull,
! “ldenlno Amorioan '’ Ofeo, Now York, s
| "‘"m::;:': iy

" Prion 86, with good

m n-m
Nuw York,

L2 hand, w

Mlln‘n'tooh.
» Now '0;:‘-

fy 18t Ol now
Plalo and Gt off
Mlm the colotirn
nmm of wil Kinds; ()fmax
: In the market, Large
‘Whitetll & Co,, #

MQOIM. N.Y.

Huy Boult's Pancling, Moulding, nnd Doye-talling
Maohlun, Send for elrcular and samplo of work, 1, ¢,
Mach'y Co,, Dattle Crook, Mich,, Nox &7,

3 Small Tools and Gear Whoels for Modals,
ree.

Ldnt
Goodnow & Wightman, 28 Cornhill, oston, Mass,

E. will find details of the process of trans.
forring ongmvings to glass on p. 208, vol dL-J, It
M. will find a rule for enlonluting speeds of pulleys
on pp. 20, 78, vol. 25, L. K, Y. ean make o coppor
dip by the process desoribed on p, %0, vol, 81,0
H. B.owill ind formule for ealoulnting the home
power of an ongine on p, 10, vol. 20, and p, M, vol,
30, Fora process for making othor, seo p, 84, vol,
JL-T. F. 8 ean enleulate the supply of water
through his pipes at any given head by the formu-
ke given on p. 45, vol. 20.—A, M., can rofine rosin oll
by the process given on p. 2060, vol. 8L-C. H, ¥, tan
remove Inkstaing from woolen fabrios by the meth-
od deseribed on p, 189, vol. 20.—A, 8.1, onn tempoer
tools for cutting granite by tho process given on
P 202, vol.3L =W, H. will find a good recipo for mu-
ofloge on p. 208, vol, 1A, Mand HLAL do not send
saMolont data,~ Gy Hy J0 1 8, and many othiors
phionld refer to p. 45, vol, 20, ns to friction of wator
In plpesc—C, 1 8, will ind divections for making
rubber stamps on p. 166, vol. 8L-—G. D, F. will find
n mothod of softening palnt brushes on p, 75, vol,
25, The manufacture of plaster of Parls from
gypsum is deseribed on p. 809, vol, 20, A, 8, will
find the detalls of engineors' pay in the navy on p.
S, vol. JL-J. W, will find how to ascortain the m-
dius of an are, when chord and hight are known,
by varying the formula given on p. 189, vol. 81—
C. A H, will find directions for making molds for
smnll cnstings on p. 200, vol. 26.—J. B, can ascertain
the Hfting power of hydrogen by referedng to p. 74,
vol. 81, nnd cun enloulinte necordingly for other gns-
o8, G, 1 Loowill ind the reclpe for o halr stimu-
Iant on p. 868, vol, 81,

(1) €. C. 8. nsks: Which has the most
strength, o 3 Inch bar of iron with n % inch hole
in It, or o solid bar of 3 Inch fron? A, The solid
bar.

(2) G. H. B. asks: 1. Are cannon ever
molded of wrought fron, o 08 to retain thelr mal-
leability ¥ A No. 2. Is wrought iron everrun in-
to molds? A, No.

(3) V. L. W, asks: If an engine will do
Joss work with 40 1bs. of steam, will it be botter to
onrry Just 40 1w, or would it be better to let it go
up to about 50 or 65 1bs,ln order to have dry stoam?
A, If tho steam of a higher pressuro s wire-drmwn
down to 40 Ibs,, it is better to carry only the lattor
pressure ; but in an engine with an automatio cut-
off, tho higher pressure would be the best,

(4) E. C. H. asks: What becomes of the
exhaust steam when an engine running at full
speed s roversed? Does not the engine pump air
into the boller? A. No.

Is it at all probable that, during the great confla-
gration of Chicago, providing the wind was favor-
able, that the smoke or scent of fire would be ob-
gerved in the vieinity of Philadelphin? A. No.

18 the 1,000 foot tower all a hoax, or is to be orect-
ed for the Contennial 7 A, Address the designers.

What kind of Joint should be used to close the
blow-off port of a boller by a cap, o to make the
most serviceable and reliable joint? AL It is suffi-
clent to screw on the cap.

(5) Z. says: I read in Ganot's “ Physics,” p
300, that “ns o gas s increased oo of it volume
for each degree (., it follows that !n tomporture
of 2718° O, the volume of any gns, measured nt zoro,
8 doubled, In like manner, if tho tompormture of
n glven volume ot zoro wore lowered  through 270°,
the contraction would be equil to the volume,that
{8 the volume would not exist,” Tt appois to mo
that, if the volume is doubled for every 900 of
heat, It would be reduced ono half for the samo
number of dogroes of cold, Therofore nt —270° the
volume would be 3 of what it would be moasured
ot zoro. At =290 x2 it would be about i4; at —27
X8 1t would be 3. If this bo correct, there appenns
1o o no more reason for placing the 2o of tom.
pormture at <2700 O, than at noy other point in the
sonle. AL IE the gas s heated 1° C 08 volume is in-
oronsod o4y, Bimilarky if 1t I8 coolod 1% (s volume
I doerowsod o dyi I cooled 2% the volume Is de-
oremsod B nnd so ong so that on belog cooled 350,
tho vulnnm 0 doorensod §14.

(B) €10, Jr, mnys: A boller whose dimen:
wons are 8 foot long and 2 foot 0 lnohes dismotor,
with o stoam domoe 20 Inches In dlimetor und 24
inchos bigh, the sholl belng f, Inoh thiok, wodd the
hends Mg tneh thiok : made of the very best O H.
No ! Pennsylvania ron (exeopt the sheots at the
bottom half of the boller and the baok head,which
are of Buroka or 8ligo fire-box fron) is to bo used
for supplylng 0 steam heating appartus with
wtenm ot 20 e, prosure, T o be testod to n hy-
drostatio prossure of 680 1he, (o the squuen (noh, T
nob thin high prosaro njurdons, and will it not
wonkon the bollor mateclally ¥ A, 1 tho test 1s
properly performed, by flllng the botler with wi-
tor und hoating I, wo do not think thit any mites
rial lnjury will rosult,

() M, M, K, nska: What Is tho simplest
noohlnllu which 1 cun use to turn allght mae
ohino,vory tapldly If possiblo, using an alr prosaire
from afun? 1 would liko to bave the alr enter at
addross | the contor and discharge at clromferonce of the
motar, A, Somothiog on the plan of the Barker
il would no doubt serve the purposs,

(B) G, €, P, Jr, naks: What fs the eauso of
tho thumplng nolse 1o oogines? A, Pmbnbly Wik
Lo I tho oy Hnder nond pipe,

5 0) W. 8, 8, sayn: 1, 1T want to mnke n eyl

oasting  with ports about Ineh  witde,
What oan I muke the cores of so 1 onn oloun
the ports out caally * A, OF baked olay wnd sand, [ bonrds

2, Would it do to make the patterns as for lorge | foot long? A, Yes.
oylinders? A, Yes. 3 Would ports 4 inch by 144 | of rivots,
Inohes be lnrgo enough for w oylinder 14 inches by |ty them over? A. No.

dInohes? A, You,

(10) C. 8. nsks: I want to use 2 horse pow-

2, Would serows do lnrplmm
provided T countersink the head and put-
3. Would an englne with o

L eylinder of 8 Inches bore and 6 Inches stroke, under

W 1w, pressure of steam, bo large onough to run

or; could 1 not got it from a 10 horse enginons | the sld boat? A. Yes. 4. What power would the
cheaply as T could from a 2 horse engine? A. In | above sized engine, running 30 rovolutions per

pOme cases, the large engine might be run as econ- |
omicully as the small one, but in general, no.

What pay do locomotive enginecrs and firemen
got?
men from $40 to 8o,

How Ix acld mude out of wood, for setting the
colors In cloth? A, Tt may be prepared by treat-
Ing nutgnlls with other,

(11) G B, nsks: Does it make any differ-
Oneo a8 to the safoty of n bridge whether a train 18
run over it at the usunl or at reduced speed? ATt
In safer to cross the bridge at a reduced e of
Npoed,

(12) . B. W, asks: 1. What is meant by a
smifling valve? A. A blow-through valveattached
to an engine for the purpose of expelling the air.
2. What is an equilibrium vilve? A, Itisa valve
which can bo moved without being affected by the
prossure of the steam. 8. What 18 a gridiron valve?
AL A cut-offalido valye with severnl ports, 4. What
I8 multiple gearing? A, A train of gear whoeels,

(13) R. 0. B, nsks: Ts the odontograph ap-
plicable to internal epleyelnids as well as to all
other forms? 1 havo teied In vain to adapt it to the
above-named gearing; and if it can be applied to
whools gearing internally, 1 want the process and
nlso the mdif of a pair of wheels so gearing, so as
to occupy a space 24x16 inchesand 13§ pitch. A,
The odontograph can be used as you suggest. You
will find an explanation of the method and a very
good summary of the rules for proportioning wheels
In the article on gearing In Appleton’s * Diction-
nry.”

(14) G. S.asks: How much will 2 brass tube
expand in length when heated from the temper-
nture of cold water (as it comes from bhydrants) to
that of boiling hot water, the tube being 134 inches
in diameter and the bore 1 inch, and the tube being
1 footlong ? How long a tube would be required
to expand 4 inch in length? A, It will expand
about %y of its original length. From this you
can readily calculate the roquisite length. 2 What
hard motal expands most, and how long a tabe of
that metal expands 34 inch in Jength? A, Zine ex-
punds %%y of its original length:

(15) €. F. asks: Is there a rule by which I
can nscertain the power exerted by a pump, say
with three plungers of 74 inch diameterand 4 inch-
o8 stroke, driven at the rate of ¥ strokes per mine
ute by a tinch belt? A It must be determined by
experiment.

(16) C. N. says: 1. I am makingan engine,
to run a Joweler's lnthe, of 1 inch bore and 134 inch-
es stroke. Will such a cylinder be large enough,
and will ¢ inch be enough cushion? A. The di-
mensions will answer very well. 2. At what point
ghould steam be cut off 7 A, Three fourths of the
stroke.

(17) N. A. J, nsks: How can I ascertain the
number of ncres in o triaogular piece of land?
My method i8 to ndd the three sides together and
take half their sum,  From this take the three sides
severally, and multiply the half sum and the seve-
ral remainders together and extract the square
root of the product. Am Iright? A, This meth-
od is correct.

(18) A. G. C. asks: In a plain slide valve
engine, s it better to have an extra large steam
chest? A, No,

(19) H. M. asks: What is the weight of 1
oubie inch lead, wrought fron, and cast iron, re
spectively? A, Averngo: Load 00410 1b,, wronght
fron 0°252 Ib,, cast lron 0°201 1b,

Can you glve me o rule for finding the side of an
inscribed hexagon, also of an inscribed octagon?
A. Side of hexagon=radius of clreumscribing cir-
cle, Side of ootagon =765 X mdius.

What is meant by squaring the circle? A. Find-
Ing a square of the same arca,

What i< meant by the piteh of a propeller? A,
Soe p. 240, vol. 81,

(20) H. H. asks: In what does indicated
horse power of an engine differ from horse power?
A, Indicated horso power I8 that due to the pross
ure of the stoanm, and Includes the power required
{0 overcome the feiotion of the engine.  Effective
horse power I8 the power uvidlable for useful work
after deducting thint consumed by prejudicinl re-
sintances.

(21) A, 8. P. nsks: 1, Does compressed air
pross equally fn all dircotions ¥ A, Yes. 2. What
I the pressure por square Inoh of L2 and 8 ntmo-
sphores rospeotively ¥ AL
latmmphcm. n\'nnun. 685 Ths, per square inoh,

2 - “ “

i -

What s the welght of u oublo foot of water? A,
A oublo foot of distilled water of maximum denss
Ly wolghs 62425 Tha.

(22) M. B, H., says: 1 havokopt a gun in
wieh good oxder thnt 1 have worn all the varnish
off, Itisnow so bright that, when the sun shines
on It 1t s almost impossiblo to shoot well with it
How can I revarnish it? A, Try ohloride of anti-
mony, mixed with ollve ofl, heating the gun barrel
slightly.

(98) G. & Co. nsk: What is the rule for
omeks ¥ AL The rule varies considerably,

" " " "

wging
to the kind of eask. You will find o
:m-ryol rules and moethods, In Haswell's

U Mensuration.” A goneral mothod is to weertaln
tho mean dismetor by g number of measurenents
taken ne elose (ntorvils, and then treat lhocuku
I 11 were s oytinder with this (mean) dinmeter.

H. M. 1. Aro half inch
(“) -m p:muonwa

A, Engineers from 880 to £100 a month, fire- |

| minute, give? A. Between 14 and £ homse power,

| . What sized sorew would It take to run theabove

boat? A. One of 2 feet diameter and 3 feot piteh.

(20) G, E. P.asks: Who was Euclid? A.
A celebrated geometer, who Hyed 1o Alexandra,
about 300 B, C,

(20) W. M. W, nsks: 1, In the conting on
enclosed pills all sugar? A, It s prinoipally sugar.
2, What (s mixed with sugur for conting pillls? A,
M. Garot recommends 10 parta gum tragneanth
and 2 puris water.  This s soreenod through fine
linen, and mixed with 20 parts of sugnr of milk, It
Is spread out in thin layers, and, when dry, pulver-
fzed. The pill Is first dipped In water and then
powdered over with the abave compound, Pure
gelatin Is sometimes used for this purpose, also
mixtures of gum, sugar, and starch, M, Calloud
gives the following recipe.and the mixture s claimed
by him to be less hydroscoplo than any of the
foregolng : Boil together | purt flnxseod J parts white
sugnr, and water sufficient to ko o thick mu-
cllnge. Evaparate to dryness, pulverize, und dip the
pillin on the polot of a pin, to which is to be given
0 rotary motion.

(27) 8. A. asks: Can a person be cured who
is suffering from trichine? A. Yes, If discovered
in proper time, that is, before the trichine have
passed from thealimentary canal. 2. What are the
symptoms? A. The symptoms are diarrbos and
abdominal pains, followed by musoular pains.
“These symptoms occur within o fow doys nfter
the ingestion of trichinous meat, that iy, nx soon as
the young worms have been produced and become
developed sufliciently to begin to migmite towards
the muscles. It (s not diffieult to understand that
the aggregated punctures of the mucous mem-
brane by these parnsites should occasion notable
disturbance, when it Is considered that the triching
which have been found to be contained fn balf &
pound of meat may be sufficient to give birth in a
fow days to a brood numbering 00000, It §s
stated that peritonitis may be produced by the pas
sage of worms Into the peritonenl cavity. The sec-
ondary symptoms relate to the muscles. Pains re-
sembling those of muscular rheumatism are ocen-
sioned by the entrance of the trichine in the
muscles. Certain of the muscles become contract-
ed, in some cases, and thelr extension occasions
groat suffering. Constitutional disturbance, more
or Joss marked, accompanies both the primary and
sccondary symptoms. The general symptomms are
not unlike those of typhold fever, for which the
disosse Is liable to be mistaken. Oedema of the
face or lower extremities is apt to occur, and some-
times anasarca. Sweating 5 generally prominent
us a symptom. Death takes place in a certaln pro-
portion of cases, after a protracted period of suf-
fering and exhaustion, being often preceded by
coma. The danger.oaxteris paribus, §s proportionate
to the abund of trichince generuted within the
alimentary canal. If the number be not sufficient
to cause death from the amount of local and con-
stitutional disturbance which they occasion, recov-
ery takes place very slowly, the {liness lasting for
soveral weeks or months. The trichine become
encapsulated in the muscles, thervafter remaining
quiescent, leaving the muscles more or loss im-
paired. An accumulation of alanper number of
cases than Is at present practicable ks necessary to
furnish data for a8 complete clinical history of the
disease, and for determining the relative propor-
tion of deaths and recoveries.” 3. Do not trichine
sometimes (nfest fowls? A, Weo do not remember

* | such an ocourrence. 4. How long cnn a person live

with thom in his body? AL That depends upon
the constitution. 5. Can the disease bo taken any
way but through the stomuch? A Not that we nre
awaro of,

(28) G. R. L.C. asks: 1. What Kind of &
curve is the tractrix? A, A traotrix Is a transcen -
dental curve in which the distunce betwoeen every
point of tangeocy and s fixed line, measueed on
the tangent, is the same. 2 Is there an equation
forthe tractrix? A. Ifrand y are rectangular co-
ordinates, and A the tunt, the t ofered

to the center, 8 x=hxlog. ('.'_'.':_"".) Y

(90) 8. and D. ask : Were potatoes fivst found
In Ireland or America? AL The common potuto is
anative of America, and was inteoduced nto Bu-
ropée by Sir Walter Ralelgh.

(30) R. J. K. asks: [ wish to prevent pine
logs from fouling the water in wells.  Has burning
or charring ever been triod for such n purpose
A, Yot The plan is frequently used, and s often
eficnecous.

(81) 1. W. J, says: | have the following
idea for n planer: On the sides of the luthe bed are
bolted two arms, with o cross plece ot the top, to
whioh I8 attached the slido vest (n o vortionl (s
comparpd with it usunl) position, with the upper
slide roversed ; then w bod (s made which moves on
the lathe bed and isoperated by o togglo arm con-
noeoted ut one end with the lower purt of the head
stook, the othor ond belng connected with the tm-
versing planer bed, Wil this succesd ¥ AL Tt will
work very well. There Is a somoewhat siwilar
planer (n the market, which can bo attached to a
viso.

I 1 wish to bulld u model engine of 2 Inches
stroko and 1 inch Mamoter. How wonld a boller 1
foot high by 10 fnches dinmeter, with 1 tube 8 tnoh-
o 0 diamator, answer? A Tho boller Is rather too
winnll 2. Of what thickness of motal should the
::hr(oﬂmuwmmu)he? A, Nlhltl‘oﬂn

oh thiok.
kmm line of - 1A The
m om-uq
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. W. LE COUNTT,
Bouth \nrwnlk Conn

PATENT

Planing & Matching

and Molxulw Machines, Gray and Wood's Planers, Self-
olling Saw Arbors, and ‘other wood- working muchlnvr\.
8. A. WOOD S MACHINE CO., § 91 Liberty St., N. Y.

send for Clrenlars, ete. ¢ 67 Sudbury St,,

LUDLOW VALVES.

FRED, STONE & €O., 8 Park Place, New York,

A NEW DISCOVERTY:
T eordie A R psgovEn

1 7% 1} ‘A]' A wocoms in wrery Instanre., Price, 2% cents & Paclage,
LEE & CO., 53% Sixik Avenwe, New York, Safe asd se
For the B and Chen
S on 7% anage §riiieh a0
DBOP PRBSSBS MIDDLETOWN, CONN co.,

u wm-k -nd CAPOTISOR (u nil. Arm-ln
as flour, \\m les free. C.M
0 l l\ll\h 0\ & BRO., N.Y.orC lllcugn.

Free b0 Sewing Machine Agents.

eflector—An ustrated Sawing Ma-
cl-lm— Jmmml |nn- |-m-d monll:l) devoted to the Interest
of Sewing Michines, and eu-rymlnk manufaotured by
Sowing Muchines, Litersture whd Genern) News. Efght
pages and forty columns of choleo miseellany and reading
mattor, WILSON SEWING MACHINE CO, . PURLISHERS.
-ubncrlp(lon price FIprERx Cexvs per annum, with an
nt chromo free, postage prepald, Faex 70 AGENTS
(ft)x_\umn In SEWENG MACHEY B8 R60 ATTACHMENTH.
diress, WILSON'S REFLECTOR,
CLEVELAXD Onto U, S, AL

HA.\'D SAW MILL—Saves the labor of & men. =, L,
HILLS, 51 Courtlandt 5t., New York

OQOD-WORKING MAC Hl\l-.R\' GEN-

erally, Speclalties, \\ood-unh Planers and Rieh-
andson » PIWI lm%'ond ﬂmn Muu

hent tm-:rmi’ RUGO & iuuuumox

Boston.

PA'TENT

OLD ROLLED

SHATTING

The fact that this Shafting bas 35 por ceul grealer
strength, & Sner falsh, and s fruer to eage, than an
other in use, rendem It undoubtedly IMlnudmmlmllr
We are also the sole manufacturers of the CRLENEATED
Corraxs' PAT. CourLixG, and furnish Pulleys, Hangers,
etc., of the most approved -lylu. Price tst ‘malied on
application to JONER & LAUGHLINS,
Try Street, 204 and Srd Avenues, Fitaburgh, Pa
¥ Stocks of this mm:. i1 stare and Tor sle Iu
FULLER, DA\A ITZ, Boston, Mass.
GRO.PLACE & COY 121 Chambers sirest ot, N. ¥,
PIERCE & WHALING Milwankee, Wis.

Anmerican.
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SCREwW Crasyns Dy Gavon

Onn mir of Chasers sent froo (n nu\ addrves Tor i

10,12, 14, 16, 18, W), 22 &, N, W, 10, 18 thireads to
in. Drill Unuge, in:ll-p- sablo toall uhn une Twist Dirilis,
mont free b nrull for £1.50, Price List of Small Tools froe.
GOODNOW & WIGIHTMAN, 21 Cornhdll, Boston, Muss,

PANKRUPT'S SALE OF HORIZONTAL
und Vortioal Ktem Engloes,  Also new und second
sud Mao l:lnlul A Tooln,  Send tor elroular at
HE YALE 1 I
\4. to try 1L, Particula s

N \\Hl(l\’~ h
77 locality, pte
E. I s VICKERY & COL, Augusta, Mo

(_‘_I. ASS \l OULDS, for Fruit Jurs, Linps
Botiles, A Tok Stands, ete,, mde by H, BROOKE
15 yeurs Con

wyen, Conr

Apenis, In thair

L Warer and CENTRE Srh., N, For any

thiong new in glass, you will require u mould (ar die).
PARTICOLAN ATTENTION ld to MOULDS for
I\\ ENTORS,

Send mode | ordmwing 1 Inclose stamp,

AGENTS WANTED.

en women, $
(mnh L Eusiness p
1 able with no risks. A
Z andValuable Samoles free. S@~A postal-
card on which to send your address
=== costs bt voc cent Write

F. M. Kllli:.u'., W ¥
.«ln(lrvu'.s' Patents.

Noiseless, Friction Grooved, or Genred Holst
ers, suited (o every wnunt,
Safety Srore Elevators, Preve II
Rope, Belt, uml Enulm- llron
Smoke-HBurning Sn rlﬂ
Oxe illnllnn' Engines,

Accident, i1

mm‘n nid Single, 1-2 1o

0) OFSe POWer,
Centrifugul Pamps, | 100 to, 100,000 Gallons
er Minute, Best P nmps in tho World, pass

lllll -tuml. Gravel, Conly, Gendn, oo, withe

niu
All l. lll..Blln le, l)urublo. nud Economicnl,
Send for € h’rn 1w,
\1 . ANDREWS & BRO,,
4 Water Streof, New York,

{| ] I For  cutting  business
B DILS Stenclis, all sizes, Also
complete ovTriTs for Clothing Sten-

clls and Key Checks, with which young men are making
from #5 to 3 a day. Send for Catalogue and samples 1o
S. M. SPENCER. 117 Hanover St., Boston, Mass,

OO0 INUSE-"
Essream PUMPS

FOREVERY POSSIBLE DUTY

LEO.F BLAKE MFG CO.79%81 LIBERTYSTNY.

AUSEWAYZ FRIEND STS.BOSTON.
50 CANALST. CHICACO.
SEND FOR ILLLSTRATED CATARDGAE.

s at Home

nd Men who have other business, wanted as agents,

Novel plans, pleasant work, GooD PAY. Send 3.cent

stnmp or particulars, Tae GEAPFMIO COMPANY, 35-00
Plnr \0!' York.,

MAGNETS—Permanent Steel Hagnets

of any form or size, made to order by ¥, C. BEACH
& 3% Broadway, New York. Makers of the oele-
brated Tom Thumh and Miniature Telogmph Instruo-
ments,

ORTABLE STEAM ENGINES, COMBIN
Ing the maximum of efficlency, dursbility and econ
omy, with the minimoum of weight and price. They are
widely and favorably known, more than 1, being In
use, Al warmanted satisfactory or nn sale, Deseriptive

circulars wnl nu l(pplll‘lllun Addres
11 WROUGHT

ﬂ“” IRON

Brams & CI1o0ERS

HE Union Tron Mills, Pittshurgh, Pa.

The attention of Mhginoers and Architects 1« onlled
o our improved Wroaght-Iron Beamis and Glrders «pat-
tenited), In which the compound weids hetween the siem
and fanges, which have proved so objectionahile in the oid
mode of manutseiuniog, are entirely avolded. We are pre-
pared to furnlsh all sizes st terms as favormble as oan be
obtalned elsewhere. For deseriptive Hihograph .Mrv-a
Cammegte, Kloman & Co,, Unfon Tron Ml ttaborgh, Pa.

MACHINERY.

TRON & WOOD WORKING MACHINERY

lAi rence, Mass

Funzpvorsarar Jounwas \
'/An Lore Intomrmaran baglos s b\
wvolgme with Jaontry, 1575, I cnchas the
trae Sebence of Mlnd as appliod o e Demding
oad lmprrvemmnt of Charseter | e (hilbn of Pare
mile Ghe Selestion of Lifs Compantonc, snd the
Proger Tradadng of Qlbnn, Bbaslogy, Momalegr,
Paysoguemy, Physibngy, Prvesdegy, Mogmyty,
wrw oll twabed by ahde woters.  What O fapoms o)

Qsmf\w‘ 5

*Fow warks will beter repay parveat in des losdly ™

-, V. Tl = We de not baww of sy pert

edinl which prowste seih o prost vartay of bo
ool Lo 0 ki "~ Feea. Moll

S A geul smesnt and variay of seiel and ba

*th-,ubmr\-‘

S—
Patlbhad spidly, a2 #1000 o
your. Bateonie wew,
. A BB Waias,
\ W9 Beemivar,

THE LEMIGH VALLEY

Emery Wheel Co,

WEISSPORT, FA.,
Manutectuarers of

Emery Whools under »
Bow patent.
Send for clroulur.

Nie ya/ra Steam Pump.

.A“ll..w's Ny

OF EVERY DESCRIPTION,

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS, DELTING, &0
&, Send for Hinstrated Catalogun and Prive List.
GEORGE PLACE & € u

1 lulnhcﬂ A llﬁ Reade Sts, \ [} Ily

lanlng tohlng.
Mould Re sawiy Tenoning Machines, >eroll

BAWS N eners w.--t Working Machinery,
JOHN I N JENCK'S SONS § Matieawan, N, Y.
Send o fmuum- 118 Liberty 8i, N, Y. Oy

\' N & IMPROVED PATTRINS  MACHINISTS®
TOOLS—4li s—at low prices.
. GOL LD, IInIIS\.J.IL BAve, Newark, N,

| FORTUNE fs.tet 5 e

STENCIL AND STAME WONKS, Balthmors, N4

oh of Lw ~ for waking
suINGLES HERBTNG AN §7AVES

HUINGLE AND Ilnmmni WING Maosise, For rln-nhr-
widress THEVOR & CO., Lovkpon, Xe

Bl( HARDSON, MERIAM & CO,,

umrwlnrn- uf the hlrnl tnproved Pateat Danlels'
A Mur" l’h‘l‘. Nm‘ ‘-‘--1
y mpug, Vertion

-‘ III- N.u Arbairs,

anid - b utm'h-di
[} -ukmwh'nd‘ price Hss
nmnur. \ln:i

‘ oodworth .\‘ .
Muldlnu. 1rmmln. q

‘ Sorolt -.-- Toatiwn) | ¢ T .3 d
!lr-km and Wood Twrafug

Lol Wood w Mue m'n

nl ml ."“lﬁ_ o, III\| Iun
mloun. Now ¥

ll\' shies n.d - m Ave conis 10 GRO, 1.

A ';Ll L u).. ¥ u-.'. york, for thet
f ane -~m ount nhl Toln o 3,6

| v -o-wr-. M estiniates u. vos of umuw.

PERVECT

i NEWSPAPER FILE.

| The Kech Patest
. and

MUNN & CO.,
Publichors “SCLENTINO AMERICAN."

THE

TRADE ENGINE

Culerlons ln up-r-'lm. Perfoot
In workmunship-all light parta
uf Uast Stee

Fanry Enuine Indleatsd, und
yalve currecind to give the high
et attalnabie resalis,
sniperior

oine

Warranted

1o any
sl « portable In the
ket

send for Price List wnd Clr.

oular,
Hunnsas &  Hunouwr
nonk M'va, Co,,
Dayton, Oblo,

OTIS BAFETY HOISTING :

OTIN, BROS, & €O
No. BAS BHOADWAY, XEW YOuK.

S8 BEY
58 SUScess SetoND, SOMPENION, 85
- Ll B ¥

r"'l by Nellix' Pre
3it all kinds of sl
& merita (o Famph)
A NELLIS &
Pitastmrgh, l'

EAGLE FOOT LATHBB

sinall Eogine Latbes, Hand Planers for
motal—=lide Rests, Clrenlar and Foor
scroll raws—all of the neatest design and
superfor Anlsh, Our catalogue describes
eVery tonl necessary 1o 0t oul the Artizan
or Amateur, ns well s the Boys for the

Holldays,
WM. L. CHARE & CO,,
W & W Liberty 81, New York

]‘\“'l()llll"'"l‘()ll"'l' At Havensteaw, N, Y., o0
Hudson River, Two large Brick Factories, respeo-
tively 3 storfes Gix¥), with Extension | Story 97xis, and
3 Btorfes 90Ox3s, \huml-ml water power in m- h. Turhine

and overshot Whoels. hnr artlenlars, nddre
IOHN PECK, Ilnur-(mv N. Y.

SHINGLE & BARREL MACHINERY,
VART'S IMP. HEADING AND SHINGLE SAW,
4T\\l- CUTTERS, JOINTERS, EQUALIZERS, ANT
HEADING TURNERS

BAILEY GAUGE L \Tlli -For turning all kKinds han-
dles and Cabinet work. Simplest and hest In use, We
manufactare & full line of Wood .-m-l Iron Working

Machinery, Hram Engines, &¢, Addre 3
LROBALLEY & ¥ \II l“"ktmﬂ. X.Y¥

REESE’S ADJUSTABLE STENCIL LETTERS

Trade Mark,

n-vm»in.sl
}'u‘f"ﬂsr'v-*h. *
B E HALE =

( UR COVERING [-()R BOIL l-'lh \\n
PIPES n\n'l-rmrg-‘r Cent In Fuel.
OUR FELT, CEMENT, AND PAINT FOR
ROOFS & the best in the market,
Co.

Asbestos Felting

316~322 Front St., N Y.

STEAM BAND S\WwW
AND VENEER-CUTTING WMILL,
156 to 30 LEWIS ST, fvot Sth & &b =ts,, K. K., N
Always on hand, FULL STOCK of SEASONED

Hard-Wood Lumber

AND CHOICE FIGURED VENEERS
The LARGEST STOCRK ! The GREATEST
VARIETY ! The Lowest Prices!

§F Enciose Stamp for Catalogue and Price-Lise,
Orders by mal] promptly and r-hmm ﬂm!d

R L TR .~

Water Wheels.

More than four times s
uany of James Leffel's Im
proved Double Turbine Wi
ter Wheels (o operation thad
any other Kind 34 slaes
made, maging from 5% o
# Joches dlameter. under
hesdds froam 1 o 380 feet.
Succesaful for every par
pose. Large new pamphlet,
the finest ever pablished,
containing 1  pages and
over 2 goe [Musteations,
seat free o Mlﬂ inter
< nl«l In water powe

JAMES LEFFEL k O
Springtield, Ohio, & 1w Lk
.-ﬂy S, New York Oy,

To Elech o-Platers.

1 .\T'PSRII'A( HEMICALS, AND MATERIALS,
A

in sotx or stagle, with hooks of (nstruction, mane-

tured and sold THOMAS HALL, Manufseturing

Electrician, 15 Brombeld Street, Boston, Mass,  [Mustra-
tod catalogue sent free on application,

GRIFFITH & WEDGE,

NANTYACTURERS (W THY

VERTIOAL M‘W m Ul
RETRETE et

GEO. W. READ & CO.,

f{ .
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 Advertisements.
o Ry Nl Bl - AN (R
Engrovings may head advertisements of the same rate
per line, by meaeirement, an the letter press,  Ad-

vertisements must be recelved ot publication ofice ae
early ax Friday morning to appear in nert o,

Working Models

And ltl rimental M hinery, Metal or Wood lanl‘ to
anerty e R TR R R L, £ Contor St N3

HES

ENG1 DRILLS &0, r I'rloe r
%

TAVEN MANU g,w'ﬂv-»snu‘.:t_.:

A VALUABLE PATENT FOR SALE
Yor opening vlosl Flevunr llnrh Doors, Models

be seen at Luvios Pond LAberty ¥t ¥
?u. further particulars, sddress « RELID, 198 Rleventh
Btreet, Brooklyn, N. Y.

BRAZIL !=Manafactarers, wishing to
ll?n!nﬁ?e': into nn;nl'l eir wures, woull do well to

talogues and o s with JOSE NEAL &
'!‘lr"\")"‘; r:‘um‘:‘n Prova, -lr‘r‘Uo de Jnm-lvn

e Tmproved Foot Lathes,

Small Eogiog Lathes, Hmall Gear

Catters, Hand Planers for motal, Hall
‘Iurnhw Muchings, Silde Tteats, Fool
Sorull Saws for lght apd h 3
work, Small PFower Boroll Saws,
Clranlar Saw \lmll oh, The very
nost.  Many "mhru of this lm!nv ha me of them
Cataloguons (roe, N BALDWIN, Laconin, N H
Just the .,u.-l.- for Artisansor \lm\lnuw

ASBBSTOS MATERIALS

FING, SHEATHING, BOILER FELTING, PAINTS (all colors,
o t\lk\fﬂ &Ko, propared ready for use, Send for Pamphiets, Price-Lists, &¢,

wgeinet purchiavng or wein
RESTON, unless they bear our namae ang

B CAUTION, - The

wbiic are Amh! o tioned
almitrr powrgoses, purporting 1o contain A

ROOFING PAINT,

Literal In-!lu wments to dealers

any mate~ials for (he nbore or
datraqf patents

Patentes and Sole - mevren (H, W, JOHNS, 87 Maiden Lane, N. Y.

Esrasismen 1

$100.00 GOLD PREMIU E SILVE
8 A w s the BEST CIRCULAR SAW, at the Great National Industrial
st Clocinnat!, 1500 fafter two separste contests,

PREMIUM SILVER MEDAL for the

Sy
SAWS

§F" Send for PRICE LIST of thelr DAMASCUS TE

lars of the :rﬁl contest

INERY AND FA TOR?
t-l | y 'l, .\('k VTS, A Uberal Cash Commission pa
un Sales of h;m‘lll Mechanioal Appliances, required In
Factory, Mactiine Shop, and \lnnuhrlun Goods
Nm sughly established, of acknowledged merit, anid war-
manted saperior to all othersof theirclass (n use. Address
MANUFACTURER, Box B, annte. Mass,

‘,celmr Do Your Own Printing
bl 9 Press for cards, labels, envelopes
Portable s ete, Largersizes forlargowork,
Business Mon do thelr printing and
advertising, save money and Increass
trade. Amnourl'rlnllng.drukl.z
ful pastime for spare hours,
have great fun and make money fast
nﬁns‘ llprimlm: Send two stamps for foll
P“ g cx talogue proesses typo ete, to the Mo
€8S€° KELSEY & CO. Meriden, Conn.

NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

Saves tey to twenty p«r cont. CHALMERS SPENCE CO,,
foot E. 9th Street, N. Y. 138 N. 2nd St., St, Louls, Mo,

PRIZE SILVER MEDAL, 1o
Exposition, held
occupying six days,. Also, the FIRST
BEST CROSSOUT SAWS wa

M and First

EMERSON, FORD & CO.,
BEAVER FALLS, P A,

MPERED SAWE, and Ciroular containing full particu.

IRON AND STEEL

DROP FORGING.

F Bvery Deseription, at Reasonable P'rices,

Tho Hull & Belden Company, Danbury, Ct.

NATE OF SODA

BOILER KC .\l E PREVENTIVE,..Jos, G. Roorns &
Co., Madison, Ind. Agencies: R, i1, Leo, Titusville s,

Owens, Lane & Dyer Machine Co. .88, Louts, Mo, ;i Whit.
man & Burrell, Little Falls, X. :'Warden, MéLelland
& Co,, Clncinnatf, O.: H. H. Harrison, Nashville, Teun. ;
sinzich, Rankin & (o an\lllc Ind.; H. Dudley
« olemn. New Oriunl la.;L.S tanley & Co., 81 8t, Paul
St B more, Md. ; Babeock & Wilcox. %0 Cortlandt St.N.Y.

Machinists’ Tools.
EXTRA HEAVY AND IMFROVED PATTERNS.
LUCIUS W. POND, MANUFACTURER.
Worcester, Mass,

WAREROOMS 88 LIRERTY 81., 1.
§W™ Lathes, Planers, Boring Mills, I)r‘llu em.l Gear Cut.
ters a Specialty.

Address JOHN AL
ers, Trenton, N. J., or 117 Liberty 8t,, New York,
Wheels and kupt for conveying power long distances,

LOEBLING 8 SONS, Manufactur-

The Most Powerful, and the Only Tight
Shutting, Part Gate Turblue ever
made, Price of small wheels to sult
the times. Send address to

A. M. SWAIN,

BUY A
North Chelmstord, Mnogs,

WAIN.
Cement,

Send for Clirenlsr,

From the best London \ung;:‘r\l;lr;-; ('ll'!-lm uk- I»‘[
8t.,
A Practical Treatise on Cement furnished for 25 cents.

MORRIS, TASKER & CO.,

PASCAL IRON WORKS, PHILADELPHIA,
TASKER IRON WORKS, NEWCASTLE, DELAWARE.

R R e e sPaa Sae e
+ FFICE ul WAREHOUSE
7 FRICEOnd WAREHOUSE... .......ccoueugeenannessasscns

Manufscturers of Wroaght Iron Welded 'l‘ubeo plnln. galvanized, and rubder coated, 1
Charcoal 1ron Boller Tabes, Well Tud vlng and Casing, Gas and Steam }‘l'lrl

Lap-Weided
Cocks, Gas and Steam Fluer- Tools r.xn Iron Gasand W
G (n-nnu. ed Sugsr Machinery, &o,

FIFTH and T4 wlu'SR STREETS. PHILA IMLPIII 1.
15 GOLD STREET. NEW YORK,
.\o % OLIVER STRELT BOST(;.\
§, steam and water.
g%, Brass Valves and

‘ater Pl Street Lamp Post
e ot lpee ip Posts and L.mrml Improved Coal

Especlal Attenfion 10 nur Patent Vulcamzed Rubber-coated Tube,

THOMAS T. TASKER, d=.

N.Y.®
Bolo Ag-nuht‘
Eastern Btates, |

.. E- Male ‘ CO-.
80 and 58 Purk

Bamples from

Dlace

kTBPHF\'I‘ !l TASKER.

i 'odwiy
'Kndmog
ndeg nyy yoy
warg sydmeg ||

THE JOHN HARDICK

NIAGARA STEAM PUMP,

¥ 1o ¥1 Pearl St., Brookiyn, N. Y.
Manufactured solely ny

Hubbard & Aller.

EXGINES AND BorLens,
Pulleys,Bhafting and Hangors
a Specialty.

HARTFORD
STEAM BOILER

Inspection & Insurance
COMPANY.

W. B, Fraxxson, V. Pt ], M. Avvaw, Predt.
J. 0. Prexce, Sec.

WanTromp, Coxs,
C. HENEY HALL & C0.,% Conlandese., 5.1 .01y,

THE PULSOMETER.

The llmrlolt,moa durable and efleetive

BrEax PUsy now in use, Will pump gritty

m- muddy water without' Wear or Injury o
ta parts. It eannot get out of order,

Br-ncb Da.ou.

Wﬁluﬁ l‘hll hll l‘
= _&.‘h .. lr l

"mu AN TWI!-T DRILL vu.,
, Manufacturers o
Didxoyn  SoLip  Exesy

wtnc
NEELS, ExEny WHExL Macuixe-
l'. ;:71‘;:' Exirz l‘a'l‘:’;:‘-
[}
Lustite N. Y., v
llnby M.C. M. A Hoston,

DAMPER AND LEVER
BEGULATORS B n s T GAGE COCKS,

MURRILL & KEIZER, 44 Hollidoy St., Balt.

S

145 EAST ST.,, NEW HAVEN,
MANUPACTURE
Iron and Steel Set Berews, Round, Square, and Hexagon
Head ; Machine and Cap Scrows; Plano, Knob. and Lock
mn';;: \)ll‘l‘lll(l\l‘. lllri ge, lml' Roof ll;;lu. Dolt Ends,
) uts, ashers, ete
Mad tor l‘rtn L.lﬂ ete,, of every description,

9 MORE YOUNG MEN T N TO
learn Telegraphy. Good situs-
tions muunhn‘.
Address, with -lalllp
Sorr. U T, C,, Oberlin, O,

Todd & Rafferty Machine Co.

i MANUFACTURERS OF

0 celebrated Groene Variable Cot-0)

Patent Tubular and Flue Bollers: 'l..'lulnﬂr-’ll'«I ""l
tonary, Holsting, and Portahle 'l NEines, of all
Kinds, Stoam Pam ll. Mlll Gearing, Shnfting sk,
Tow Onkum, Bag; Rope, Finx, nmlll:-m»‘lm'hiunr).
Auonll for llu~ Now l nveu \lanutnuurlnu Co.'s Maohin-

( Ty

Lowe »
¢ Sta-

d

l\ulll

I Tools; for Judson’s Governors and S AV
Bturtovant  Hlowers; and Differentinl I'ull‘«: l\lll:!c“;(:
WAREROON B, 10 BARCLAY, ST., NEW’ YORK

WORKS PATEREON, NEW JERSEY

Second Hand Engines and Boilers,

of all kinds and sizes, BOUGHT, SOL.
Large stock always on hand. Nnd)l,olf):r:u‘l:rlcl..\ " “
BOBEKTS & KING, 119 Liberty 5t., New York

MPORTANT FOR ALL LARGE CORPO
ll'“\'l'l(a%"l.n MANU !ﬁu“l’l RING CONCERNS

s Watchman's ble o

eonlmlllu with the utmost ::'nn:'y...rl'h.r‘"m'n.( :-.n':‘.(‘:

walehinan or patrolman, as t
stations of his r‘ g e " :u: '::II:V reachios different
TN

‘ 'f‘ %F&K' s :.r.l'l::ve‘ %’&.’."’u"" "atents,

Partfes uslng or nlum( theso lnstrument thout au-
thority from tee will be dealt with aco onll.u:( l:»lh';‘xl.' =

VALUE OF PATENTS,

And How to Obtain Them.
Practical Hints to Inventors,

ROBABLY no Investment of a small
sum of money brings o groator retum
than the expense inourred In obtaining n
patent, even when the Invention s but n
sl one,  Largo Inventions are found
to pay correspondingly well. ‘The nitmes
of Manchard, Morse, Bgolow, Colt, Erles-
won, Howe, MoCormicok, Hoe, and others,
who have smased [mmenso  fortunes
from thele Inventions, are well known.,
And there are thousands of others who have real-
frod largo sums from thelr patents

More than Froery Tuovsaxp inventors huve
avallsd thomselves of the servicoes of Muxx & Co
during the TWENTY-SIX years they have sctod as
sollettors and Pablishers of the SCIENTIFIC AMERT-
CAN, They stand at the head in this ol of busi-
and thelr large corps of assistants, mostly se-
mon on-

e
Jootes! from the mnks of the Patent Office :
pable of rendering the best service to the inventor,
rom fthe exporience practioally obtained while ex-
awminers in the Patent Offico : enables Muxnx & Co.
to do everything appertaining to patents BETTER
and cearenr than any other reliable ngenoy.

This s the

HOW TO == glosing in-
ontans Splomll ="

ury lettor,desoribing some Invention,which comes to
this oMee, A positive answer can ondy be bad by
prosonting o complete application for a patent to
the Commissioner of Patemts, An application con-
sists of u Model, Drawings, Petition, Oath, and full
Specification. Various official rules and formalities
must also be observed. The efforts of the inventor
to do all this business himself are generally with-
out success. After great perplexity and delay, ho
is usually glad to seck the ald of persons experi-
enced in patent business, and have all the work
done over agmin.  The best plan is to solicit proper
advice at the beginning., If the parties consulted
are honorable men, the inventor may safely confido
his ideas to them ; they will advise whether the fim-
provement is probably patentable, and will give
him all the directions needful to protect his vight,

How Can I Best Secure My Invention ?

This is an inquiry which one inventor naturnlly
asks another, who has had some experienco In ob-
taining patents. His answer genernlly i s follows,
and correct :

Construct a neat model, not over a foot in any di-
mension—amaller if possible—and send by oxpross,
prepaid, addressod to Muxy & Co,, 87 Purk Row,
together with a description of its operation and
merits.  On receipt thereof, they will exumine the
invention carefully, and advise you as to {ts patent-
ability, free of charge. Or, if you have not time,
or the means at hand, to construet a model, make
as good a pen and ink sketch of the {mprovement
us possible and send by mail. An answer as to the
prospect of a patent will be received, usually, by
return of mail. It is =ometimes best to have o
scarch made at the Patent Office; such a measure
often saves the cost of an application for a patent.

Preliminary Examination.

In order to have such search, make out o written
description of the invention, in your own words,
and a pencil, or pen and ink, sketch. Send these,
with the fee of $5 by mail, addressed to MUNN &
Co., 37 Park Row, and in due time you will receive
an acknowledgment thereof, followed by & written
report in regard to the patentability of your im-
provement. This special search is made with great
cure, nmong the models and patents at Washington,
to ascertain whether the improvement presented is
patentable.

To Make an Application for a Patent,

The applicant for & patent should furnish a mo-
del of his invention if susceptible of one, although
sometimes it ey be dispensed with ; or if the in-
vention bo a chemical production, he must furnish
sumples of the Ingredients of which his composition
conslsts, These should be securely packed, the In-
ventor's name marked on them, and sent by ex-
pross, propadd,  Small models, from o distunce, can
often be sent cheaper by mafl. The safest way to
romit money I8 by o deaft or postal order, on New
York, payuble to the order of Musy & Co. Por-
gons who live in remote parts of the country can
usually purchase deafts from their merchants on
thelr Now York correspondents,

Forelgn Patents,

The population of Great Hritain is SLOX000; of
Frunce, 57,0000000 ; Bolgium, 5,00000; Austria, 3.
0000 Prussia, 40000000, and Rossia, 70,000,000,
Patents may be secured by American citizens in all
these countries.  Now is the time, when business is
dull at home, to take advantage of these lmmonso
forcigm flelds.  Mechanieal fmprovements of all
kinds are always in demand in Burope. There will
never be o better tmo than the prosent Lo tnkoe pa-
tents abroad. We have roliuble business connee-
tions with the prinoipal oapitals of Burope. A
Inrge sharve of all the patents seoured in forelgn
countries by Americans ure obtadned through our
Agenoy. Address MUNN & Co,, 87 Park How, Now
York. Clrculars with full information on forelgn
patents, furnished froe.

Canadinn Patonts,

In order to apply for a patent in Canada, the ap-
plicant must furnish a working model, showing tho
operation of the mproved parts ; the model needs
not to exoeed eighteen Inches on the longest side.
Sond the model, with a description of its merits, by
oxpross, or otherwise, to Munn & Co,, 37 Park Row.
Also romit to thelr order by dmft, chook, or postal
order, the money to pay exponses, which are as ol
Ows 1 For n five years' patont, $76¢ for o ton yours'

l.ah ot, $65; for a Nftoon yenry' patont, SUS. The
fivo and ton yoars' prtents are gmnted with preive
, loge of extension to fifteon yoarm,

Trademarks,

Any persons or firm dorlelled In the United
Btates, or uny firm or corpormtion residing In any
forelgn country where similar privileges are ox-
tonded to oftizens of the United States, may rogis.
ter thely dedigns and obtain protection.  This s
very important to manufactiurers in this conntry,
and equally o to foroignerss. For full partionlars
nddress Mowy & Co., 87 Park Row, Now York,

Denign Patonts,

Foroign deslgnem and manufacturoms, who send
goods to this country, may seoure patents horo up-
on thele new pattorns, and thus provent othors
from fabricating or selling the samoe goods (o ths
market,

A patent for o design may be granted (o any pors
son, whethor citizen or wlion, for any now and orig-
Inal destgn for o manufacture, bust, statue, alto
Hovo, or bas relief, any now and originnl design for
the printing of woolen, silk, cotton, or other fab-
rics, any now and original Impression, ornament
pattern, print, or picture, to be printed, painted,
cast, or otherwise placed on or worked into any ar-
ticle of manufscture.

Deslgm putents are equally as important to ofti-
rens as to foreigners.  For full partionlars send for
pamphlet to Muxs & Co., 37 Park Row, New York.

Coples of Patents,

Persons desiring any patent fsued from 158 to
November 20, 1807, can be suppliod with official cop-
fes at u ressonnblo costy, the price depending upon
the extent of drawings and longth of specificn-
tions.

Any patent fssued since November 27, 1807, at
which time the Patent Office commenced printing
the drawings and specificaticns, may be had by re-
mitting to this ofMice §1.

A copy of the cluims of any patent bsued sinoe
1536 will be furnished for $1.

When ordering coples, please to remit for the
sume a8 above, and state nume of patentes, title of
invention, and date of patent, Address MOsx &
Co., Patent Solicitors, 37 Park Row, New York.

Muxx & Co. will be happy to see inventors in per-
son at their office, or to advise them by letter. In
all cages they may expect an honest opinion. For
such consultations, opinjonsg, and advice, no charge
ix made. Write plain; donot use pencil or pale
ink; be brief.

All business committed to our care, and all con-
sultations, are kept seeret and strictly confidential.

In all matters pertaining to patents, such as con-
ducting interferences, procuring extensions, draw-
Ing assignments, examinations Into the validity of
patents, ete., special care and attention is given.

‘or information, and for pamphlets of instruction
and advice, address

MUNN & CO,,

PUBLISHERS SCIENTIFIC AMERICAN,
37 Park Row, New York.

OFFICE IN WASHINGTON~Comer F and ith
Streets, opposite Patent Office.

OF THE
SCIENTIFIC AMERICAN,
FOR 1875,

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD,

THIRTIETH YEAR.
VOLUME XXXII.-NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN
beg to announoce that on the second day of Janusry,
1875, 1 new volume commenced, It will continue
to be the aim of the publishers to render the con-
tents of the new volumo more attraotive und use-
ful than any of (s predoecessors,

To the Meehanic and Manvfacturer.

No person engnged in any of the mechanical pur-
suits should think of doing without the SCIENTIFIC
AMERICAN. Every numbor containg from six to ten
engravings of new machines und Inventions which
cannot be found in any other publication.

The SCIENTIFIC AMERICAN i3 devoted to the
interests of Popular Sclonce, the Mechanio Arts,
Manufactures, Inventions, Agriculture, Commerce,
and the Industrial pursuits gonemlly ; and it is val-
uable and instructive not only in the Workshop and
Manufsctory, but also in the Household, the Li-
brary, and the Reading Room,

By the now law, the postuge must be paid in
advance in New York, by the publishers ; and the
subscriber then receives the paper by mafl free of

charge.
TEIRMS,
One copy, one year (postage included). ... $3,20
One copy, skx months (postage included).... 1,60
One copy, threo months (postuge included).. 1,00
Ono copy of Sclentific Amerioan for one
year, and one copy of engraving, * Men
of Progross’. . ... ..
One copy of Sclentitio Amcﬂcnn for one
year, and one copy of *Science Record™
ST R © T T ... 5.50
Remit by postal order, draft, orexptcm.
Address all letters and make all Post Office or-

ders and drafts payable to
MUNN & CO.
37T PARK BROw, an \'0“
‘HE “ Scientific American” is ntod with

“seraaasusssasrnn

10.00

CHAS ENEU JOINBON & O, 3 and
Lombard Hta., Philadolphis snd %oﬁl sz'.‘. N?irm\hork




