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IMPROVED AUTOMATIC SMALL STEAM ENGINES.
We bave from time to time, during the last few years,
that if some one should producs s really good
nnll engine at & moderate cost, the sales would amply re-
pay the outlay. Our suggestions have been responded to
from every part of the country, and we are enabled, in this
pumber,to present to our readers some fine illustrations of an
‘engine which, although small apparently, possesses all the
features of & first class motor. It Is made self-acting as far
‘a8 possible.
Fig. 1 Is a verileal central section of one of theseengines
and its boller. The latter is of the vertical tubular type
‘with the fire box eccentric to the outer shell; from this fire

ibox the products of combustion pass up '.hrough tubes, u'

ishown by the arrows, into & space beneath the feed water
heater, which is above the boller, and thence through drop |
tubes and up the smoke stack, as shown in Fig. 2. Fig. 2

is also a vertical section, cut perpendicularly to the axis of the | ‘

crank shaft and at right

sngles to the plane of Fig. Fig. 1.

1. There are air spaces in
the base which prevent the
radiant heat from burning
the floor, on which the ma-
chine wmay be placed with
no other foundation. The
engine is of the slide valve
type, the cylinder being
located in a large exhaust
jackes, and that again in
the feed water heater. The
exhaust steam, therefore,
not only prevents radistion
and condensation in the
cylinder, but also heats the
feed water. There are two :
pipes for conveying the ex-

haust steam from the
_jacket. The pipe, H, ex-
-through this all the water o
+of condensation may be re- -
ymoved, while the larger
jportion may be allowed if
‘necessary to escape,through
ipips, I, into the smoke
;stack, and force the draft. !
JDry exhaust steam is, g
itherefore, always avsilable
1o force the fire. The ad-
wantage of locating the
tfeed water heater on top of e |
ithe boiler, and making it a e
ibase for the engine, is ob- H : )
wious, &s it protects the ‘

wngine from the great heat
wof the boiler and saves all
radiation from the top. The ' ,,}
cylinder is 34 inches in di

ameter by 4 inches stroke; ‘Iéf; J,
the crank makes 300 turns G
per minute. The speed may, ¢ z

bowever, be changed at
will by changing the ten-
sion of the governor J y
springs., The feed pump S
is cast in the crosshead K 1
slide, and is inside of the i
frame, giving the engine a 25

neat and uniform appear- bR

ance,and it also enables the

belt pulley to be placed very

near 1w the pillow block bearipg, It Is provided with a
safety valve, E, baving & handle to turn the valve in its
seat at each starting, thersby preventing it from ever be-
coming cemented down or stuck, Ol cups, gege cocks,
and & glass water gage are slso attached, The boller pres.
sure Is kept uniform by an sutomatic damper regulator.

A novel and imporiant festure about this engine is Ita
governor. We believe the presant is the first instance of &
small engine being provided with an automatic variable cu'-
off, the governor operating, ws in the largest and best
machines, directly on the point of cut-off. The economioal
advantages of this system are too well known Lo be recapit:
ulated here. The object iy attained in a direct and simple
manner, no perishable belt belng used. Two honvy weights,
which constitute the balls of the governor, are placed in.

deof the fly wheel, and revolve with if, the centrifugal

orce being balanced with sultable springs, which may be
adjusted st will, as shown in Fig. 1. The welghts are at.
sched to u bell crank, one end of which extends centrally

and embraces s sliding cam, attached to the main shaft in
such & manner that, while it is free to move In the direction
of axis, it cannot turn on the shaft but rotates with it. This
cam has two projections corresponding to the up and down
stroke of the epgine, as shown in Fig. 2. The advancing
faces of these projections are parallel Lo the axis, and open
the cut-off valve at the same time at any Iateral position.
The slide valve is made to cut off at § stroke, and zhe rela
tion of the projection on the cam arc to the eccentric is such
that, on the closing of the port by the slide valve, the bal-
anced valve, G, is opened, and & full boller pressure is let
into the the steam chest, which is very small. The valve,

(G, only remains open during the time that the follower is
resting on the projections. The terminations or receding
l faces of the cam projsctions are cut spirally in such a manner
that, when the weights, A A, sre thrown outward by s too
rapld motion, it brings a shorter portion of the projections
beneath the follower, and thus cuts off the steam at an earlier

Fig. 2
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turns back to the tank from which the suction Is taken. In
this return pipe Is placed a globe valve, E, with & sliding
stem or spindle, which extends downwards and rests on the
top of 1he shell, F. When the vaive, E, isopen, itis obvious
that no water would enter the boller, as it would discharge
back to the tank ; thus,when no water is being pumped lato
the boller, the pump is pot lisble to become filled with alr,
but is always ready. The sutomatic part of the device re-
Iates wholly to the opening and closing of the wvalve, E.
When the pump Is working, it has to discharge its water
somewhere ; and if the valve, E, is closed, itsonly discharge
is through the other branch and into the boller. The shell,
F, belng full of water acd ofl and securely sealed, It forms
a little boller of itself; and steam is raised in it by the water
falling in the maln boer ard thus allowing the steam to
displace the water in pipes, K and L, when the heat of
such steam is rapldly communpicated to the water in the
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shell ; & pressure is raised, the elastic steel tap is expanded,
which closes the valve, E,
and the water at once enters
the boller; when sufficient
water has entered, it closes
the pipe, L, and soon fills
the pipe, K. Then the
shell, F, cools, a depression
takes place, and the relief
valve, E, is opened, which
at once allows the water to
return to the tank and not
enter the boiler, Whea it
is desirable to take water
from masins which bave s
pressure in them, then the
pipes, I and J, may be con-
nected to allow the water
to circulate when not going
into the boiler, Should a
larger amount of water be
required in the boiler at
any time than that due to
the hight of the pipe, L,
then the globe valve, B,
msy be closed; and the
pump will throw its whole
volume into the boiler, and
it may be controlled in the
usual way, by closing off,
more or less, the angle
valve, A, This feed water
regulator is perfectly reli-
able, and in practice does
not allow of a wvariation
greater than the internal
diameter of the pipe, L (%
of an inch )
B Fig. 4, page 200, Is a view
of a noiseless, automatic
pumping engine, using gas
or coal as & fuel. It is
automatic to a remarkable
degree, the pressure, feed
water, and fire taking
care of themselves. They
are highly finished and
very neat in appearance,
the boiler casing being 16
inches in diameter and 36
inches high; 25 cubic fest
of gas per hour pump 250

TATAY. BE,

MAXIM'S AUTOMATIC STEAM ENGINE,

polntof the streke, Should the speed diminish, then the
springs press the welght inward and allow the steam to fol-
low the piston for a distance due to the work being done.

This governor muy be spplied to u larger class of engines,
and would prevent wire drawing the steam and its attendant
Joss Lo & very considerable extent, Moreover, it is free from
the dengers Inherent to all governors requiring a belt to
drive them, since the belt Is liable to break, slip, or come
off, and thus allow the engine to race, to the great danger to
life and property, as many accidents attost,

One objection ralsed against small engines is the constant
watching 1equired to keep the right quantity of water In
the boiler

Fig. 8, pago 200, Is n view, partly in section and partly in
elevation, of an Ingenlous automaiic feed attached to these
engines. The feed puwp Is of the ordinary solid planger
kind, with suction on one side and discharge on the other,
There are two branches to the discharge, one of which

pusson to the boller through the heater, and the other re-

gallons of water 100 feet
high, or a larger quantity
to a correspondingly less
hight. This pump Is very light running, and is practically
noiseless, making less oise than & sewing machine. There
is both an air chamber and & vacuum chawber; thus all nolse
from the impact of water and its dissgreeable pounding in
the pipe is avolded. With coal as & fuel, it is provided with
alarger pump, and raises thrice as much water per hour us
with gas, Fig. §, page 200, is & vertical central seotion of the
gas-burning pumpiog eogine. The burner isa double ar-
gand, with 60 No. 60 holes, being the sswe size and once
and a half the number used in a common argand as used
for illumination. A represents the safety valve, B the
heater, C O the boller, D the counterpoise of float; K opera-
tes the boller feed, G G are the pendent tubes, filled with
water and forming a part of the boller, H the burper, I the
valve for automatically controlling the fire, by means of the
piston, P, the lever, L, and spring, M; an inspection of the
engraving will enable any one to comprehend the rest,
Fig. 6, page 200, represents a small oscillating engine, on
(Continued on page N0.) 4
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Scientific dwmervican,
DARWIN ON CONSANGUINEOUS MARRIAGES.

given rise to more scientific discussion than that of the in
termarringe of near relations,
those marrisges no sinister results, others, on the contrary,
affirm that they are fraught with the gravest daoger to to
cloty, and that the offspring are, as a rule, disposed 10 be
lymphatics, deaf mutes, idiots, eplloptics, or sufferers from
some one of the maladles of the nervous systems, Variouy
investigations have been set on foot from time to time with
a view of reaching some definite datn on which to base a
general law, without, however, attaining the desired objeot,
A Inrge number of Instances of marringes between first cou.
sing were at one period collected in France, among which
wero some terrible examples. In n Protestant family of the
Isle de Ré, three brothers married three sisters, the parties
bearing the above-stated relation. Out of eighteen children,
the issue of these alliances, but one was exempt from infirmi
ty; of the others, some died young, and the rest dragged out
wretohed lives as Idiots and invalids. On the otber band, a
French physician, Dr. Bourgeols, gives & history of his own
immediate family, in which there were records of seventy.
four conssnguineous marriages, not one of which resulted
in misfortune to the descendants.

Some new investigations on this important subject have
recently been undertaken by Mr, George Darwin, the son of
the celebrated naturalist, and carried through in a striking
and novel manner. The questions to be settled were, first:
What is the rate of consanguineous to ordinary marriages in
the entire English population? And second: In asylums for
jdiots, denf mutes, and the blind, what is the proportion of
inmates, who are the offspring of consanguineous marriages,
to the total population of the institution? It is clear that, if
the second ratio should exceed the first, danger in con.
sapguineous marriages might be inferred. If, on the other
hand, the ratlos should appear (qual, such allinnces might
be consldered as free from barmful results.

In beginning his work, Mr. Darwin counted all the mar-
ringes announced in the Pall Mall Gazette, » London jour-
nal, and especially noted such as were contracted between
persons of like name, regarding such ss takiog place be-
tween first cousins, and intending to use the data as a basis
for his calculations. The objection, however, at once sug-
gests itself that many persons have the same name but are
not at all related to each other; but this Mr. Darwin fore.
saw, and provided for. By consulting the English census
of 1853, which showed the frequency of different family
names iu Eogland, he discovered, for example, that out of
every seventy-two persons there is one Smith; out of every
seventy-gix persons, one Jones, and so on. Now by the law
of probabilities, which teaches that & composite event has
for probebility the product of the probabilities of the events
of which it is composed, the chnnee that one Smith marries
is 1, and the chance that he will marry another Smith, not
& relative, is lq )Xo, or oyloy, evidently a faint shadow of
probability. Similarly, that a Jones will marry another
Jones, not a relative, the chance is ;bw. Mr, Darwin cal-
cu'ated these probabilities from all the well known pames,
avd doduced from these the chances of the less common ap-
pelations. Then, by taking the sum of all the probabilities,

Za | he found that the chance of persons, of like name but of dif-

ferent families, contracting marriage is only about1in 1,.
000, & probability s> small that he considered himself justi-
fied in neglecting it; and thus he substantinted his first as-
sumption, above-noted, and was led to conclude that in Eog-
land the proportion of marriages contracted between cousing
(of any degree) of like name is sbout %« of the marriages
in general. It now remained to deduce the proportion of
consanguineous marringes, when the two parties bore not
merely the same but different names,

First cousing may be divided into four olasses: 1. Child-
ren of fathers' brothers; 2, of fathers' sisters; 8, of moth-
ora’ brothers, and 4, of mothers’ sisters  If these categories
wero all of them equal, then the ratio of cousins of like
names to cousios of different names would be about }. Such
an assumption is untenable, and very many cases can be
cited where it would be impossible; therefore the investiga-
tor is compelled to resort to actual statistics. Mr. Darwin
prepared questions which were answered by the members of
283 families; and from the figures thus obtained he deduced
that the ratio of first cousins of the same name to first cou-
sins of different pames is about }. But so hypothetical n
conclusion needed more direct confirmation ; and therefore
Mr, Darwin distributed another set of questions, in which he
asked to be informed relatively to the marriages between cou-
sins which took place among the neares: relatives of the
persons addressed. The results thus obtained confirmed
the first ones, and the investigator was able to affirm that
the sought-for ratio is comprised between }{{ and }$4.
Applying this to the proportion of marriages of the same
names, a5 previously stated, Mr, Darwin obtaing the response
to his first question, namely, that in England the ratio of
murringes botwoon first cousing is between £ nod 8 per cent
of all marringes occurring.  Other though more limited re-
searchon, by meann of genealogioal works and records, con.
firmed the above result, and showed further that in London
the rtio falls to 1} per cent, while In the rural districts it
rises Lo 24 per cont, Among puopie in good clrcumstances
It renclies 3} por cent, and among the titled aristocracy at.
tning its highent igure, 44 per cent.

The second portion of Mr. Darwin’s work consists in re.
sonrches made in about twenty insane asylums, and In &
number of institations for deaf mutes and Llind children.
He obtaioed Information relating to the families of 4,822
Idicts; wod out of thin large total he found that but 170 mar.
risges betweon first couslng hnd inssne Issue, or from 8 to

There are fow questions in social economy which have

While some attribute to
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4 per cent of the total number. The families of B dent

mutes (so born) contained but 8 (or 2 per cent) marringes of
first cousing. This ratio Is founded on too few a numbsr of
observations to merit complete confidence ; but such ay iy iy
it is far from being unfavorable to consanguineons muz
ringes

This is the present extent of Mr. Dirwin's Inbors; and ),
acenmulation of future researches will, of course, place them
in more definite shape, As far ns can be now Judged,
would seom that there is no such serious danger attendpyy,
upon consanguineous marringes as has been staied and popy.
Inrly believed. It is a misfortune that the suggestion of iy
John Lubbock, relative to adding & question regardiog cop.
panguineous marringes to the queries to be annexed to thy
Fnglish consus papors of 1871, was not adopted,since the sty.
tintics thus obtained would havo been of great value in My
Darwin’s hands, Mr. Darwin'’s investigations, lzowanr, ars
remarkably bold,and ¢ riainly hisdeductions in lhobeginnlu‘
are ingenious. Besides, in common with all similar wark,
they add to our knowledge of the science which under)ies
the welfare of the community ; for it will be evident thay,
should such researches eventually prove that consaoguineony
marriages are dangerous to posterity, it then becomes the
plain duty of society, for its own preservation, if not to in.
terdict them, at least to prevent their occurrence as muck
a6 possible,
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AN ENERGETIC EMPEROR,

The Emperor of Brazil (or rather Dom Pedro de’ Aleantara,
ns he is registered in the book of arrivals at the Fifth avenus
hotel,and as he prefers to be ealled, seeing that hie travelsasa
private gentleman), together with the Empress and suite, ar-
rived in this city on Saturday, April 15, and, after & stay of
some forty-eight hours, departed for Sin Fravcisco. Brief
as this flying visit was, it has been amply long to demon-
strate the fact that the sojourn of his majesty in this coun-
try is not going to involve n repetition of the ovations which
‘were accorded to the Prince of Wales and the Russisn Grand
Duke. Not that Dom Pedro does not merit, or would not
under other circumstances receive, the grandest welcome we
could give him ; for as a potentate he outranks both the above
dignitaries, and as & man he is immeasurably their supsrior;
but he wishes it understood that his imperial paraphernalia
are all left behind in Brezil, and that here he is simply Mr.
Alcantara, Therefore no one need lock for a royal progress,
for they will be more likely to meet his majesty ensconced
in a street car,as he was the other day in the suburbs of this
city, and paying his five cents fare like avy other passenger.
The Emperor characteristically began his visit by promptly
declining to undergo the ceremonious reception which the
government had provided for him, wholly regardless of the
fact that three cabinet ministers, a vice-admiral, & major
general, one man of war, & tug, and asteam launch had been
dispatched to convey him from the Brazilisn steamer to the
the city. When the bigh officials boarded his vessel, they
found him in slouch hat and traveling garb, chatting pleas.
antly with a band of newspaper reporters, and their forwal
proceedings degenerated into a solemn farce. Dom Pedro
declined to accompany them so perforce they returned alone,
and received the royal salutes thundered forth by mistaken
forts and ships: while the Emperor quietly remained on baard
the steamer until she reacbhed her pier, and then, with his
party, hired hacks and drove to the Fifth avenue hotetr. Two
hours after his arrival he visited one of the principal theaters
and witnessed one of Shakespenre'’s plays, Henry V, on bis
roturn to his hotel he received s serenade,and then,atan hour
(one o'clock Sunday morning) when it might be supposed that
even royalty would become sleepy and tired after the long
voyage, he started off to the /erald office, and watched the
whole process of stereotyping and printing the morning edi-
tion of the paper. The Ewmperors' sight.seeing capacities
are certainly extraordinary. At six o'clock the same morn:
inghe was wandering over Central Park; and during the
next twenty-four bours he found time to attend clureh, to
devote two hours to being photographed, to inspect the
Croton water works, to visit Messrs. Moody and Sankey's
meeting at the Hippodrome, and to spend the greater part
of the night curiously examining the newsboys' lodging
house, a police station, and the practieal workiogs of the fire
telegraph system in an eogine house. On the subsequent
morning, at an equally early hour, the Emperor was driven
over to Jersey city (narrowly escaping a serlous accident on
the way, by the collision of his vehicle with a heavy cart)
and mede & thorough iuspection of the viclnity. He was
particularly pleased with the horse ear elevator which lifts
the street cars bodily up the Bergen hights, and mentioned
the need of such engineering works to several Brazilinn
towns. On his return to the city, he visited several of the
public schools and two hospitals, recelved an address from &
committee of citizens, and at 6 P, M., after declining the
proffered courtesy of & spocial train, Installed himself with
a portion of hs suite in a Pullman car on the Erle Railrosd,
and started for San Franclsco, The Fmpress remains in this
clty; Dom Pedro will proceed direct to San Franolsco, rewsln
thero five days, and return by way of Mﬂdlww:i
and Chicago, in time to reach Philadelphis at the openiog
the Centenninl, . S il
The remarkable energy manifested brl”_;‘l!ﬂ?'ﬁ
city, in acquiring the utmont infomlﬂﬂ‘l‘l_l‘?‘“m; 3
his disposal, typifies his whola character. He “ stiarly
averse 1o coremony of every description, and even in his own
capital throws off the seclusion peculiar to royally, soimia.

les with bis suby blie places without restraiut. As
gles with hin subjects st pu ’ ;2 :
« ruler, nono has done more to bonefit his mm’ ' u'm
ubolished slavery in his dominions, bullt railrods, &
(ully carried on great laternsl Improvements, ponsoll




..gnms,ud raised Braz'l to n
pre-emin nee on the South American continent. As a man,
' % 5 Possessos great litarary and sclentific acquire-

w - U8 was a warm friend of Agassiz. and rendered
: thululhlo aid in his studies on the Amuzon
he is & member of the French Academy of Sclences, and for
~ mapy years bas bean a reader of the SCtENTIFIC AMERICAN,

His n‘ldomlﬂo gbjuu aro brondly liveral. To & cor.
. 6 vessol coming from Rio Janelro,
5 lbqnnlng Darwin's theory, ho said: ** The theory ad.
vanced by Darwin is undeniable, but I do not sgres with the
deductions of some of Darwin's followers, 1 often recom.
mend our young men to read Darwin’s work, beonuse T am n
puﬁun of truth ; and the more I read the more I am con.
vinced that all trath is one, and that all Science meets in the
point of trath, Therefore no obstacle should be thrown in
the way of the development of any sclence.” With such an
advooste in the cause of Science, progress and enlightenment
in Braxil will make rapid strides,

In conclusion we desire especially to bespeak for the Em.
peror & warm welcome from the sclentific and progressive
people of our land. And that welcoms, wa ask, shall not be
meaningless displays or ovations, but the eareful exhibition
and explanation to his majesty of all industrial operations,
of all new machinery,and all engineering and mining works
which he may encounter in his journey. We can assure in-
ventors, mechanics, engiveers, and all scientific men that
they will meet & most appreciative and eager listener, one
who is well informed as to what American geniug has already
accomplished, nnd beyond all & man who discards the name
of Emperor for the selt imposed title of student,

LF-IMPROVEMENT.

There are many yonng working men who are anxious to
fmprove their minds by rending and study out of business
hours. But too many grow discouraged and fail in their of-
forts for self-improvement, although they begin with the
best intentions,

A want of thoroughness in whatever is undertaken is, per-
haps, one great cause of such failures. A practical writer on
that topic gives the following good direction: ‘“ Never leave
what you undertake to learn until you can reach your arms
around it, and clench your hauds on the other side.” It is
not the amount of reading you run over that will ever make
you lemrned; it is the amount you retain. Dr, Aberpethy
maintsined that *“ there was a point of saturation in his mind,"”
beyond which it was not capable of taking in more, What.
ever was pressed upon it afterwards crowded out something
else. It is probable that few of us have minds mors spovge
like than that of the great doctor.

Every young muan should endeavor to perfect himself in
the science of the business he has chosen. Without this,
he must slways content himself in the lower walks of bis
calling. The cost of & few cigars will buy all the books he
requires, and his own diligence may be made to well supply
the place of a tutor. Withoutsuch diligence, the best teach-
erin the world conld not manufacture him into & scholar.
If once going over & point will not master it, he must tackle
it again. Better give a week's study to a page than con-
clude that you cannot compreliend it.

But though it is wise to give your main strength to your
own specislly, you should not confine yourself to such stud-
ies exclusively. The perfection of sll your powers should
be your aspiration. Those who can only think or talk on
one subject may be efliciont in their line; but they are not
agreeavle members of society In any ot its departments.
Neither bave they made the most of themselves. They be-
come one sided and narrow in their views, and are reduced ton
humiliating dependence on one braveh of industry. It costs
nothing to carry knowledge; and in times like these, to be
able to put his hand to more than one branch of industry
often serves & man & good turn,

Do not attempt too much in the way of study to begin
with ; you will gurely loss heart it you do, Be humble and
modest in your nspirations, sod if youare diligent never fesr
but that you will hear a voles saying: ** Come up higher.”
Be content to gather the precious gold of learning grain by
grain; yon will soon be able to seo the pile growing, and will
learn from it the wonderful power of the littles, which s
felt and shown In mental ns wall as in golden guins,

position of undisputed

THE GREAT SUSPENSION BBTDGI BETWEEN NEW YORK
AND BROOKLYN,

It is & curlous circumstance that, while the government of
the United States has, st un epormous expente, underinken
the removal of the Hell Gate rocks from our East river, it
Lins #t the smme time glven s formal sanction, through
the Secretary of War, to the erection of new jmpedi
ments to pavigation on the sams river, at & point only a
short distance from the firstosmed obstructions. Weallude
to the suspension bridge over the Hast river, between Now
York and Brooklyn. In our paper for August 7, 1800, Vol
XXI, page 80, wo gave a diagram showlng the elevation of
the intended bridge; and public attention was called to the
fact that,unloss the leyol wore ixed bigher,it would serionsly
obstruct the navigation of the river, But no notlce wis
talken of the matter by our shipping merchants, and the con.
struction has gone stendily forward until the towers are
almost rendy for the stretohing of the wire cables, A vigor.
ous protest Is now in ciroulation by prominent citizens, who
are making an effort to baye the level of the bridge altered
or the work stopped,

They nver ** that the Brooklyn bridge will, if completed,
inflict ulmost inealeulable damage to the commerce of this
port by preventing the passage of sparred vessels of any
considerable size, us the hight of the roadway st the towors
will be 115 fees, and the center of the span will be only 135
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foet above high water mlrk wblls the masts o! ships and
barks vary in hight from 150 to over 200 feet. The peti.
tioners also state that subscriptions are now being made by
the oltizons of New York, with & view of legally contesting
tho right of the Secretary of War toauthorizs the erection of
the bridge, belleving It to be at variance with the spirit of
the Constitution of the [Vnited States, and in non conformity
with the nots of Congress,”

The principal objection to the raising of the level ig the ad-
ditlonal exponse, and the incrensed grade of the appronches
to the bridge. Bat theso are minor considerations, compured
with the {mportance of preserving unimpaired the splendid
water way now existing, which will bs still more peces.
sary to commerce when the Hell Gate and Harlem river lm-
provements are completed,

Wa give In our this week's SuprLEMENT views of the great
towors of the bridge, with particulars and dimensions of the
varlous parts. We also give an eograving and description
of the new drawbridge proposed for the Thames river at
London, It will bs seen that the Brooklyn Saspension
Bridge,even If carried out on the pressnt level, will be a very
small obstruction to navigation as compared with the proposed
London structure.

OPENING 0? A BBILRKABLB RAILWAY IN LONDON,

The London papers announce a further extension of rapid
transit in that eity by the completion and opening for public
tratfic, on April 5, of the East London Railway, which Is an-
other of those gigantic underground enterprises for which
the metropolis of England is 85 distinguished. The most re-
markable fenture of this new work is the fact that a consid-
ernble portion of the line is built under water, The com-
merce of the world may be said to float and navigate directly
over apart of the roof of the tunnel, which extends south
ensterly, from the Liverpool street station of the Great Eastorn
Railway, passing directly under the warehouses and water
basin of the Lonion Docks, thence under the embankment,
acroes and under the Thames river, to the New Cross statlon
of the Southeastern Railway, thus connecting all the ronds
pvamed, and also the London and Brighton and South London
lines, At Shadwell and Whitechapel, magnificent stations,
ench four hundred and fifty feet in length, have been erected.
The total cost of this new line, which is a little less than six
miles in length, has been £3,200,000, or sixteen millions of
dollars, Of the advantageous natare of this line to the pub-
lic, the London papers say there is no doubt, That portion
of the line under the Thames passes throngh the old Thames
tunnel, bullt by the celebrated engineer M. L. Brunel. This
work was commenced in 1824, and opened for foot passen.
gers in 1848, but never proved of much value to the public
until brought into use several years ago as s railway tunnel,
The masonry comprising this remarkable work is 38 feet
wide and 224 feot high, and was carried across underneath
the bed of the river by means of a great shield, within which
the masonry heading was erected,and the shield then pushed
ahead step by step, by jack screws, the masonry being built
up a5 fast as the sbield advanced.

ARTIFICTIAL EYES MADE SENSITIVE TO LIGHT.

Among the ocurions developments of Szi isthe r t
production, by Dr C. W. Siemens, of an artificisl eye that
is sensitive to light, We wish we could add that it gives
vision to the blind ; but we cannot, though perbaps it con.
taios & germ of promise in that direction. The new eye is
composed of an ordinary glass lens, backed by an artificial
retion of seleninm. This mineral resembles aud is sllied 1o
sulphur; it is distilled from bodies that contain sulpbur in
conjunction with metals, such as iron pyrites, a compound
of sulphur sud iron.

Mr. May, a telograph clerk employed at the Valentin sta-
tion of the Atlantic cable line, first observed, in 1874,
thut the electrieal resistance of selenium was instantly al-
tered by light, the resistance being diminisbed by increase
of light,

Dr. Blomons makes uye of this pecnliarity of selenium in
the conutruction of his novel eye, An electrieal cironit s
arranged, of which a bit of selenium forms & part, and con.
stitutes the retina. When s strong light is admitted into
the lens and falls upon the selenium retios, the current of
electricity flows (and by acting upon small magnets) may be
made to work the artificial lids of the sye, openiog or closing
them nocording to the intensity of the light.

It is woll known that the vibrations of musieal sounds
may, by an ordinary conducting wire, be electrieally trany
mitted and successfully delivered tothe ear. It remalos to
be determined whother light vibrations can, by means of se-
lonfum nud electricity, be transmitted to the brain in the
abyonce of the natural eye,

THE WOODBURY PLANER WAR.

The contest berween the Woodbury Patent Planer Com.
puoy snd the manufacturers and users of woodworking ma
olinery continues with undiminished acrimony, The former
soom to bo lenving no means untried to compel the payment
of nn unjust royalty for the use of the pressure bar from
peopls who hinve undisturbedly smployed that sttachment
on thelr planing maohines for many years, while numbers of
the lutter have organized defense associations, banded to-
gothor to realst the extortion to the last, The most recent
tacties of the Woodbury peopls,if wemay credit the nssertions
of the Northwestera Meckanical Journal, the organ of the
Northwestern Planing and Molding Machine Association
ropresonting some 300 machines, is to avoid the consolida-
tionys and confine thelr offensive efforts to individuals not
inoluded In the memborship. The nssociations are wealthy ;
and can afford to fight the aggressors forany length of tiwe,

but on the other hand few isolated goncerns would oare to

umlorlukn & conflict with the Planer Company, when &
!sum compnratively wsmall to that which defending an
oxpensive Iawsuit would cost them, would securs their im-
munity, Of cournss ylolding to the demand would be a sac-
rifies of prineiple and asubmission to the puperior force, but
on the other band there sre scores of small manufacturers
who onre nothing for either side of the controversy and
would willingly keep themselves and their business clear of
it. ' Woodbury Company are evidently awsre of this
fact, and therefore naturally prefer bringiog their forees to
bonr upon isolated opponents rathor than upon members be-
longlog to nusocintions 1ikely to prove powerful antagonists,
Even If this courre hag no better results, it Is probable that
it may securs to the company the menns of existence until a
decislon of the courts settles the question definitely, Ob.
viously the present work of the Assoclation s to strengthien
thelr memberships, otherwise it may be found that the pres-
ent tactics of the Woodbury people, so far from being & sign
of wenkening on their part, as our abovementioned con.
temporary Intimateg, nrelikely to work more harm than the
open system of attack which they havs abandoned.

THE LOUGHBRIDGE AIR BRAKE,

The use of the air brake has for many years been persist
sntly advoeated by Mr William Loughbridge, of Batiimore
Md,, who ranks smong the earliest inventors and patentees
fo this line. To some extent others have obtained lsurels
that wore in strict justice his due. Recent trials upon the
Baltimore and Ohlo Rallrond sppear to have practically es-
tablished the superiority of his devices.

On ono of these occasions s train of ten cars, drawn at the
highest attainable speed, by the best engine owned by the
compsny, was brought to a stop, from a veloeity of 42 61
miles per hour, within a distance of 590 feet, in 16 seconds
time. 'This, we believe, beats anything beretofore accom-
plished, either in thiscountry or England. The following are
the particulars:

EXPERIMENT WITH LOUGHRIDGE AIR DRAKE, AS TRIED OX WASH-

INOTON BRANXCH, B. & O, IR, BETWEEN BRANCHVILLE AND
ALEXANDRIA JUNCTION, 1576,

TS OC QUEADE. v oo cavwis bovwibovue Ie s sPRvToseddoors s oer k-]
DIrection Of MOVEIMEDE. ... coouen wiiieie con wun sons southward,
RS O BRI 445 toanns dadssdoaonsnss Hon sl Ve SN EN 76,700 1be.
g N et N WO N e S L 0
Avernge wolgbt of CRFE.........coovneraranrancrasnnene Fus "

AL WRlPEE OF Coll . s o ann e adgs sk nant o aa na
No. engine driviog wheels........ .. ... .. o
Diameter engine driving wheels. ... .. -~
BIS OF SRS STIMIIE s o on s h nons chssns cryonson sonsonasy
Size of iz eylinders under cars
(PSR AR N R R e
ORI O RIS e o xe N ots A ae s o tovde ne’ anapdoace

Total pumber of wheels o teain. ... ... oonnnnnns 123

No. of wheelsto which brakes were spplied.......... w2

State of MONm EURO BL BEAKL. . ... ov i sriaanaen an 130 1bs.
- “oonshutting off.....covvvnvinnan « 30 %

S 45 “ whentrain stOpped. ... oo ciiaiis 195 @«

LA N Y e e SRR SRR eSS W -

- o at time of applyiog brekes.......... N “

w ot when train stopped.. oy T
DIstance run forspeed. ... ...vvvvvuns coviinianiine vevs u.m feet.
Time consumed {n running last 1000 feet before shut-

R O s 00 RS vt fens SEvar b ol ath s Tt 18 seconds.
Distance run after shutting off steam bclom applying

N R RO ORI e RS S M K 300 feet.
Speed of traln when brakes were applied. ... ........ 424lm. per b
Time occopled In MAKIDE S0P, ..o oovvniiiiinnr canin 10 seconds,

REMARKABLE OCEAN STEAMING.

The recent voysage of the Pactfic Mail Steamer Company’s
naw steamor City of New York, from this port to San Fran
cisco, was in some respects remarkable. The total distance,
13,552 miles, was performed in 59 days, the actual steamiog
time being 54 days 14 hours Tue entire passage was made
on the coal shipped at New York,none having been taken on
board en route  I'he raos made were as follows:
New York to Capo \'lruln, woat entrance of the Stralts

of Magellan, ..., O OO [ « HO% miles,
Through the Stralts MO o
Cape Pillar, onst ontranco of Stroits of Magellan, to

San Franolseo SEhaAba s T ARRAS KARTLE 6188 o

14,558 «

Prior to the famous first trips between England sud New
York, of the steamers Sirius aod Great Western, in 1888
when the subject of ocean steam navigation was under dis-
cussion in Eogland, Dr, Dionysius Lardner predicted that
steamers could not be run with commercial sucooss seross
the Atlsntio until the consumption of fuel was reduced, as
the cost and bulk of coal would eat up all profit, And he
was right.  For over twenty years after the opening of the
Cuoard loe fn 1840, is required the payment of enormous
specinl subsidies by the governments, in order to make good
tho losses to owners,  First class steamers between Now
York and Liverpool consumed nearly 100 tuns of cosl n day,
The largest vessels now only require about one fourth the
sbove fuel, and are also in other respects more economical
than formerly, The following are some of the particulars of
the Clty of Now York's voyage;
Total revolutions of the engloes............ er 3,888,106

“ dintance by observabion, .. ... e 18,052 milos,
W AIMANOO DY BOFOW . e RPPPE (X
“ taf conl | (dook to doc-lu ..... LASS tuns,
Totnl amount of cosl consumed ut sochor (pon
mmump!luﬂ) Vv ey A “w u
Totul tof ml || (0!‘ lﬂllmlnu ..... | LTI
Avurno oomumpunn of mul por duy.. o LY
“" : . m
mvoluuou porday, numlnc umo 01,250
mioute. e
“ M por day, runolog dme. oL » RU51E miles,

The dimevstons of the Cisy of New York sre as follows ;
Loogth 303 foes, beam 40} fost, tunnage 3,010, m

1,000 horse power.
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the boller, (Fig. 5). The eyllndmc )Slnohn
In dinmeter and has 2§ inches stroke of pis-
ton. It is supplied with all the attachments
used in large engines, the governor belng in-
side the belt pulley, and operating directly
on the polnt of cut.off, enabling a small
amount of steam to do a large amount of
work. The engine is resdy to work in
ten minutes from lighting the gas, aud will
runall day without any attention whatever,
With a supply of gas and water, it is its
Own engineer and fireman, 1t is admirably
adapted to the use of dentists, jewelers,
tea merchants, and amateurs,

These engines were patented by Hiram
8. Maxim, of New York city, December 22,
1874, and July 20, 1875. The engravings
accompanying this srticle were photo-
graphed on the wood from Mr. Maxim’'s
drawings, and represent the parts of the
engioe as they actuslly exist,

Thess engines are manufactured in six
sizes, varyiog from 2 borse power down.
ward, by Messrs, Maxim & Welch, of 170
Center street, New York city, who may be
addressed for further particalars,

How It Happened,

The following explanation was recently
given by sn Eoglish bankrupt to his credi-
tors. We find the account in the London
Grocer. It is rather unusual for such un.
fortunate men in busivess here to take the
trouble to explsin the calamity in the can-
did msaner which the Eoglish tradesman
adopts towards his creditors. The state-
ment bears upon its face truthfulness, and
it iz to be hoped that his friends accepted
his statement and afforded him credit:

“ Gentlemen; The fact of my having
stopped payment being known to you, I
wish t0 lay be‘ore you some of the rea-
sons for dolng so. I came into this busi-
ness, 85 is well known, under very great
dissdvantages, the premises being in a very
dirty and dilspidated state, connection gone,
with the exception of asprinkling of ready
money snd the tail end of an unsound book-
ing trade; and on using every effort to get

the thing in working order and recover the Fig. 3.~MAXIM'S AUTOMATIC ENGINE FEED PUMP.

econnection, I am, so to speak, for the mo-

ment come to the ground, When I came in I paid to the
trustees of Nicholson’s estate $4,350, $2,825 of which was
for & drained out stock, $850 for horse, vap, ete., not worth
at the outside $125, having sold the horse for $35; trade
ntensils $150, consisting only of five counter scales, there
not being & scoop or any other ntensil in the place (which to
s business man seems almost incredible, but such was the
fact, 50 utterly had the thing throughout become a wreck);

Mg L=FPUMPING ENGINE,

"= DiscHARGE PIPE.
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TANK OF FEED WATER,

Fig. 5.~8ECTION OF PUMPING ENGINE,
MAXIM'S AUTOMATIC STEAM ENGINE.

[May 6, 18%6.

not even a oanister for tea or coffes fit for
use, or drawers in counter; also not a tap
to draw trencle from, my predecessor usu.
ally knocking out the head of the cask and
dipping it out with & biscuit tin: §1,050 for
goodwill and fixtures not worth $200, You

will thus see the disadvantages under which

1 eame in. Add to this $225 for valuation

and introduction to the business, and $105

paid Nicholson for house fittings, etc., re-

moving furniture $125, thus making alto-

gother nearly $5,000 before I could make n

start; and finding the place in such an un-

workable state,my prelimioary and workisg

expenses have of course been exceedingly

heavy. I need not to have stopped, as I

had the entire confidence of my creditors,

but on taking stock found that my position

was not satisfactory, and deemed it pru.

dent, rather than abuse the confidence of

my creditors, to stop payment At once,

whizh I did immediately. You are, doubt-
less, aware that [ left a firm of high siana-

iog (after being with them sixieen years,

fourteen and & half of whbich I had the en-

tire management and buying of their gro.
cery department, the retarnsof which were
large) to come here, working day and night
under great mental anxiety, being of & na-
turally high, nervous temperament, axd
now find myself utterly ruined. I came
here, saw, and in some unaccountable man.
per was, 80 to speak, capuivated ; [ rushed
into it without legal or private advice on
my part, and the result would be, were I
to go out now, without further expente in
getting rid of all asseus, that I should leave
behind between $5,500 and $6,000: this
through no fault (ss 1s well known, except
the fact of my coming here) of my own,
but my misfortune.

““ As one of the disadvantages which
have to encounter, I must not forget to
mention the fact of my predecessor (who
had been here for years underselling every-
one, thereby gainirg popularity) having
sgein re opened premises just below me,
and of course, as a natuial consequence,
taking part of his cld connection, thus
weakening the slready dsained out wreck."”

— - o

For mending valusble glass objects
which would be disfigured by common cement,
chrome cement may be used. This is a mixture
of b parts gelstin to 1 of a solution of acid
chromate of me. The broken edges are cov-
ered with this, pressed together, and exposed
to sunlight, the effect of the latter being to ren-
der the compound insoluble even in boiling

water,

Fig. 0.~OSCILLATING ENGINE,

l
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IMPROVED TOY PISTOL-MECHANICAL MARBLE PLAYING,
‘This 18 & new way of playlog marbles, which we bave
no doubt will greatly please the boys. Instesd of holding
the marble between thumb and finger, and propelling it in
the somewhat dissdvantageous position of *knuckling
down,"” the inventor of the present device proposes to shoot
it out of aspriog pistol. This change, he thinks, will in.
crease the sport and add to the enjoymont of the game,
The construction of the pistol Is represented In the sn.
nexed engravings, Fig. 1 showing an exterior, and Fig. 2 a
sectional view. The stock Is made of metal, in two seotions,
and is held together by screws. The piston rod oarries s
disk, A, which rests against the trigger, B. Also on the

piston rod is a shoulder which, when the rod is draWn back
against the spring, C, which bears against disk, A, catches
on the handle plate, as shown in Fig. 2. The marble is pre-
vented from rolling out when the piston is aimed downward
by tbe side spring, D By pressing on the trigger the piston
rod is raised so that its shoulder no longer engages with the
handle plate, when it is pushed forward by the spring, C,
thus throwing out the marble.

Patented through the Sclentific American Patent Agency,
February 20, 1876. For further information relative to sale
of rights, royalties, etc.,, address (until May 20 next) the in.
ventor, Mr. O. C. Butterweck, Newcastle, Lawrence county,
Pa.

°
HEER'S DRIVING PULLEY,

The invention represented in the annexed engravings is a
new driving pulley, provided with an indis rubber surface,
the object being to gain lightness in weight and effectually
to prevent the belt from slipping or leaving the pulley. It
is slasimed to be especially adapted to the spindles of eirca-
Iar saws and lathes, to the shafts of plsning machine catters,
and to other shafts which have to revolve at a high rate of
speed. The engravings represent two different forms of the
invention,

In Fig. 1 a block of wood is turned nearly to the size of
the required pulley, and larger at the diameter at the mid-
dle. To this is fitted a short rubber tube, A, which very
tightly embraces it. The ends of the tube are confined to the
block by flanges of the end plates, which are secured by or-
dinary wood screws, as shown. A hole is then bored through
the block for the shaft, and a slot is furmed for the securing
key.

l’n Fig. 2 the block B, is made wholly of rubber, and one
of the end plates has a hub, C, extending entirely through.
On the end of the hub a thread is cut, and on this the oppo-
site plate screws, o as to confine the rubber tightly. In this
cage the hub may be furnished with ribs adapted to recesses

n the rubber block to prevent the latter turning ; in the pre-

coding form this precsution is unnecessary, as the rubber
tube adberes with sufficient firmuness to the wood. The de-
vice, we learn, has been successfully tested.

Patonted February 20, 1870  For further information ad-
drese the inventor, Mr, David Heer, care of H. D, Hirst,
1,126 Charlotte sireet, Philadelphis, Pa.
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Mechanics should Head and Keflect,

The young mechanic of the present day should be sn earn
est render,  Whother learning a trade, operatiog s machine,
or drafting designs for the bullder, Lie sbould be a lover of
useful books. They will serve as an adjunct to his success,
Chey will make him & broader and happler man, giving him
continually frosh themes for thought and pleasing toplos for
meditation, Books are to the mind what food in to the body.
They fill and strengthon it. They add vim, force, and vitwl.
ity to Its every function, They furnish that life blood which
is the main spring of all action; and benefit their admirer in
manifold ways. Do not then neglect wo rich & boon. But
resd much and read carefully,

Wo oannot all be rich, or great, or powerful; but we can
all bulld for ourselven inviting palaces of wisdom, where the
noblost and best of every age may come through the silent
but immortal sgency of books, to store our minds with the
marest saw ples of thelr genius.  These choloe legacies, too,
will stand by us, and remain with us, when trades, fortunes,
and filends fall, to comfort and satisfy our drooplog spirits,
Who then would think of liviog without the associstion of
interesting books? No young man should.

The world is full of reading matter, and it 1s utterly im.
possible to peruse all; still every approotice and tradesman
can fiod Jelsure enough to acquaint himself with so much as
15 neceasary to perfect bim as & mechanlc and bro-den him
out as & oltizen. Read, then, by all meavs. Read slowly;
read carefully; read with reflection; and reflect with read-
ing.—Northwestern Lumberman.

HAPTONSTALL'S DIAMOND FILE.

The annexed illustrations represent a new mode of cutting

files, Fig. 1 being a single cut, and Fig. 2 a double cut tool.

The abrading surface is formed by two series of diagonal
teeth arranged in alternate sections and at relstively oppo-
site angles. This In clenrly shown in the epgravings. The
advantsges claimed are that both single and double files cut
much smoothe: than those made in the ususl way, and that
Jhey are pot liable to choke, so that they operate faster and
last much longer than Is commonly the case. The files run
square across the stock aud are inténded 1o be used in that
way. The inventor states that the tingle cut file is especial-
ly adapted to woodwork, as the reversed avgles allow the
escape of the dast In both directions. A guo file is made on
the same principle, oval in form to suit the jnside of the
gun barrel,

Patonted August 17, 1875, For further lnformation rela-
tive to sale of patent or of rights, address J. & J. 8. Hap-
tonstall, Adel, lowa,

The Effect of Cold on Milk,

The Lancet says that the offects of & low temperature on
milk Lbave been carefully examined by M Eugdne Tisseraud,
who recently commwunicated his observations to the Academy
of Sciences. He found that If cow's milk is, immediately or
seon after being drawn, placed in vessels at various tempera-
tures between freexing point and 90° Fah., and the initial
temperature is maintained for twenty.four or thirty-six hours,
it will be found that,the nearer the temperature of the milk

is to freexing point,the more rapid is the collection of cream,

the more considersble Iy the quantity of eream, the amount
of butter Is greater, and the skimmed milk, the butter, snd
the cheess are of better quality, These facts, he believes,
may be explained by Pasteur’s observations on ferments and
their effect on the medis In which they live, It is probable
that the refrigeration arrests the evolution of the living or-
ganisms which set up fermentation,and hinders the changes
which are dus to their growth,

- —_ -

NASH'S LIFE-PRESERVINO ST00L,
The annexed engraving represents s new lifs preserviog
stool which, If employed sboard vesssls, would doubtless

greatly add to the security of passengers. Experience has
amply demonstrated that life pressrvers, not merely when

they are stowed away, bat even when prominently exhibited
about decks, are too frequently overlooked in the confusion
of sudden disaster; and belog secured in place, in case of the
ship sinking, they are carried down with her, and thus be.
come of less use than hen coops, skylight covers, or other
movable buoyant articles. The present inventor has con-
ceived the excellent idea of converting the ordinary forni-
ture of the vessel into life preservers. Hesimply provides
stools with cork seats, ss shown in the illustration.

Two disks of cork are fastened upon & base board, another
board is placed over them, and the whole is bolted together.
There is 0o air chamber to become punctured and therefore
useless, and the cork will always float and support persons
clinging to the stool. The cork seat is of course applicable
to chairs and all loose pieces of furniture and tbus articles
slways ready at hand are converted into efficient devices for
saving life. The invention might be applied to the long
settees used in the cabins of ocean steamers, =o that threeor
four of these lashed togather would form an sdmirable raft,
which could be rigged in half the time required to makeone
of spars. There 1s nothiog costly about the plan. We con-
sider it an excellent ides, and one well worth the notice of
owners of vessels of all kinds.

Patented throvgh the Sc:ientific American Patent Agency,
October 5, 1875. For further information relative to sale of
rights, etec., address the inventor, Mr. Henry H. Nash, 223
South Eutaw street, Baltimore, Md.

BACEUS' IMPROVED OIL CAN.

The novel feature in the oil can illustrated herewith, and
on which the patent is based, isthe glass body, a pointof ad-
vantage which can hardly fail to be appreciated. It admits
of seelng exactly how much oil is contained at any time, and
also of noting when the oil becomes dirty or gummy. The de-
vice is especially adapted for use with sewing machines, since
it will save frequent refilling of the can by guesswork, and
the consequent danger of greasing clothes and carpet. The

bottom and noazle are of metal, the formar attached around
a bead and fastened by cement introduced inside, so as o
form a neat and strong joint. The nozsle is a solid, durable
plece of Britannia metal, easily straightened if bent, and at-
tached toihe can by a screw thread on the glass. Theglass
is thick and amply strong to resist breakage by any ordipary
fall, avd it is easily cleansed, and of course it is not subject
to cerrosion

For further information address the manufacturers, Messrs,
Backus & Co., cor. Wright st. and Avenue A, Newark, N. J
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| ABOTURE DRLIYERED AT TIE STRVENS [NFTEECTE OF TROXOLOOY Y
X FROFEMAON &, GUYOT, OF FRINCETON, ¥, L

Tn ssking his hearers to accompany him on a salllng ex-
curslon, nolwithstanding the stormy weather outaide, the
Jecturer sssured them that they would bs most ikely to en-
counter & calm sea sud falr weather on the magnificent
waters of the Pacific ocesn, with ity thousands of islands far
away from any cosst. Those who are famillar with the
glowing narrations of Captain Cook and other navigators
will remember that the presence of an island is recognizd,
long before it becomes visible, by clouds directly above it
in the otherwise clear sky. The land absorbs the heat of
the sun and ncoumulates It faster than the water; soon an
asoonding ourrent of warm air is formed, earrylng up mols-
ture into the colder regions of the atmosphere, where it s
condensed and forms olouds, - A similar phenomenon is ob.
sorved in our western plaios, where the sky s frequontly
clear enrly in the morning, but by 10 or 11 o'clock enough
hoat hing been accumulated to cause the formation of clouds,

The islands of the Pacific are of two kinds,oalled the lower
and the higher, The lowar rise but 7, 10, and rarely as high
as 100, feet above the level of the sea; while the Lighoer is
lands reach an elevation of 10,000, 12,000, and even 15,000
feet, There is no transition between them. The most re.
markable are the lower islands. Their appearance \s very
peculiar. In the first place, the eye is arrested by a white
besch : then comes a line of verdure, due to troploal trees;
then & lagoon of quiet water of a whitish or a yellowish
color, then another line of verdure, and finally, beyond all,
the dark blue waves of the ocean. A pleture of Whitsantide
Island illustrated the structure. It is a ring rising 7 or §
feet above the sea level, enclosing a lsgoon, and presenting

the characteristics just desczited. The lagoon ioside is buat
a few fathoms deep; but on the outside of the island, the
water is 15,000 feet deep. Here then we evidently have a
tower-like structure reaching up from the bottom of the sea,
sod having a depression in its summit. Some of these lower
islands are 50 miles across, but most.of them are not so large
In some the ring is broken at seversl points, and these are
designated by the Malsy word afoll.

The islsnd of Tahiti, the principal one of the Society Is-
lands,is & good example of the second class or higher islands,
It rises 7,000 to 8,000 feet sbove the level of the sea, has no
lagoon in its center, but & crater, and the water around it is
very deep. It may in fact be consideied as & mountain 1is-
ing to s hight of some 18,000 feet from the bottom of the sea
Outside of it is & double girdle of low islands, one near,
which Darwin calls & f1inging reef, aud one further out, to
which he gives the name of s barrier reef.

On examining these reefs and the lower islands, their
stracture will be found made up entirely of animal remains,
generation after generation having left their homes, con-
sisting of limestone, to accumulate there. On the top we
find these animals hiving and growing, in all colors, shapes,
and sizes. The higher islands, on the contrary, except those
near the continent, like Borneo, Sumatra, etc., are entirely
voleanic,and do not contain sandstone, granite,or gnelss, like
the mountsains of the continent.

The limestone of the lower islands is not due to sedimen-
tary deposits from the ocean, but is the w.rk of the coral
animal, the great architect of thesea. According to Agassiz’g
description, which is here followed, these animals are but o
sac, like the finger of & glove, only more leathery. Aronnd
the mouth is a series of tentacles, formed by a prolongatio |
of the skin. They are all skin, in fact, and have no apech.
organs, yet they digest food with tremendous rapidity, ab !
sorbing it directly. It makes no difference if you turn them
inside out; they will digest just as well as before. You can-
not kill them by dividing them : for they live all over, likea
plant. For this reason they have been called zoGphytes. 1f
you cut one into eight parts, each part will live and set up
in business foritself. Like all other animals however, they
grow out of eggs. The eggsare formed within the skin,
which is double,and divided into cells by partitiors or septa.
When mature, they detach themselves, move sbout in the
water until they find & favorable place, and then establish a
new colony., They do vot eontribute to the growth of their
parent colony, which is effected in another way.

On examining & plece of coal, it is seen to be full of little
holes, popularly supposed to be the places for the stomachs
of the animals, but this is not so at all; the coral animal
does not form a secretion around it like the mollusks, but in-
side, between the two foldsof iws skin. Coral is, therefore,
the bones and not the skull of the aniianl,  As before stated,

these animals work in societies or colonles, and their ten-
dency is to repeat the forms peculiar to each species; thus
we have corals shaped like & hand,like the branches of trees,
like mushroows, like & brain, with its convolutions. They
grow and multiply In these socleties by budding or gemma.
tion. Theside of the animal begins to bulge out, and the
protuberance 8o formed develops into x new mouth, which
Soon eats and digests for itself, but does not separate from
s parent. This process goes on symmetrically, and pro
duces the variety of regular shapes Just deseribed.

Bome distance below the surface, we no longer fiud these
besutifol shapes, but a decse, solid, coral rock. Take for
instance the coral reefs of Florida. Begioning 120 feet be-
low the surface, we first find wbout 30 feet of massive rock,
then the astios, then the meandring, and about ten feet be.
low the surface the palmsts or band-shaped coral. In the
shallow mud between the reefs and the continent, there are
mu.titudes of branching corals of the most besutiful forms,

colors, and delicacy of structure. The production of coral
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rook iy explalned partly by tlm muahnulml nction of the Proasident F. A, I’. Barnard gAY A lonrned oxposition of
waves, and partly by the destruction of the coral lusect by the theory of magle squares, which nee arithmotion] puszslies,
tho ses urchin and other Animals that feed on it. The waves extremely abstruse and of no immediate practical value,
disintegrate the structure formed by the animal,and then roll Protessor Henry, Presidont of the Academy, in revinwing
bask the coral sand thus produced upon It, where It under |sclentific progrems, anid that 1t was contomplnted to condyae
goes & process of induration In the course of time, a series of new experitnents, noder the suspioss of the Suith.

It is an Interestiog question how the stracture ever rises sonian Insiitution, to detormine ncourately the rate of In
above the water level, sesing that the snlmal which makes cresse of the earth’s temperature at progrosslve depths—qlyn
it eannot live out of the water. The little archilects retain | new investigations on the velocity of Il, ht. The work of
enough sea water to last them over until the next tide and | weighing the earth accurmely will also, probably, bs un.
ate 80 enabled to work up to the highest walermark. Ac- dertsken anew.
tinia have boon observed all closed up on the rock at low Professor Mayer also read a second paper, showing Low
water, and then suddenly opened like magnificent tlowirs, [ certnin sounds would extinguish the sensation of otly
5 and 0 inches In diametor, when the tide rose, sounds ; and adduced the rule that, while low sounds efhnet

The ring form of the Pacific islands s due to the shape of | ¢ xtioguish high ones, the high sounds may obliterste low

the foundation upon which the coral animals bullt, Oa the
Florida coast the reofs run parallel to the land for the same
reason, Now take this, together with the fact that all the
high islands wre volonnoes, with the regular conieal shape,
and you will be prepared to understand the explanation, giv-
en simultaneously by Darwin sod Daon, (hat the low is-
lands wero originslly reefs around the high islands or vol-
canoey, and that the latter, by the geadual subsidencs of the
ocean bed, sank and left the reefs wppear as luw islands,
with & lagoon where the crater of the volcano was. The
reofs, of course, wore gradunlly carided down along with
the mountain upon the sides of which they rested, but the
coral insects kept on bullding towards tke surface; the
mountain appeared ay & smaller and swmaller cone in the cen-
tor; what was left a fringing reef now became a barrier
rouf, and the mountain Boally disappesred sltogeiher. This
theory is supported by the fact that barrier resfs are found
extending 1,700 feet down, while the coral insect cannot
live at a depth greater than 120 feet, These facts were il-
lastrated by fine pictures of the island of Bolabola and
others, in different stages of the process of subsidence.
The vegetation on the islands is due partly to seeds
floating in the ses, and partly to seeds dropped by birds,
Hence there are very few species of trees and plaots; but
being in the tropics, they flourish luxuriantly.
At present, the coral formations are confined to the trop-
ics, because the coral animal cannot exist whera the temper-
ature falls below 60°. Daun states that the central axis of
the Pacific Ocean is subsiding altogether; it has already gone
down more than any other part of the ocean. There are
now no islands at all above the water along its line.
In old geological times, the temperature of the earth
must have been much more uniform; for we find coral form-
ations very abundantly in nearly all parts of the world.
Other limestone formations are formed by & yet lower form
of animal, & protozodn, which works at the bottom of tle
son and thus covers nearly three quarters of the whole sur.
face of the globe, A disgram was exhibited, show og whut
the microscope revealed to Ehrenberg in a piece of chalk,
Surely then, concluded the lecturer, if so great a portion
of the earth’s crust is the product of animal life, we must
correct our notions of matter nnd force, and admire the beau-
ty and simplicity of the economy of (iod, who muakes the
most insignificant of creatures subservient to his preat
works, C H K
THE NATIONAL ACADEMY OF SCIENCES,
The spring meeting of the National Academy of Sciences
opened at the Smithsonian Institute, in Washington, on
April 17. There is & strong attendance of the most eminent
of our scientists; and judging from the papers which have
been read up to the time this issue goes to press, the session
is likely to prove an interesting and instructive one, Copious
abstrasts of the various communicaiions will be found in the
SCIENTIFIC AMERICAN SUrrLEMENT, No. 20; and therefore
we give in this place put a brief resumé of the more impor-
tant ones presented. That indefatigable investigator, Pro-
fessor A. M. Mayer, of the Slevens lnstitute, opesed the
proceedings with a paper on tuning forks, which instru-
ments are now largely used for determining short periods
of time by means of apparatus involving their vibrations,
These researches are vitisted by errors, regarding which lit-
tle is known: and although instruments have been con-
structed to indicate the exact measure of time taken by the
forks for their vibration, such apparatus has not been nccu-
rate. Professor Mayer's new instrament involves a clock
pendulum which, at the lowest point of its path, touches a
mercury globule, and so completes an electric current to a
fork which describes a wave line on a revolving oylinder,
covered with smoked paper. When the electric spark
passes, it goes through the paper. Thus the length of time
botween the bests of the pendulum is measured on the waved
line, and the number of waves is the number of tuning fork
vibrations, Hence, by counting the number of waves be-
tween each spark hole, the number of vibrations in & glven
time may be sccurately determined. It is found that the
effect of a change of temperature of 1° is 441, of the
length of a vibration; and the offsct, therefore, of tempora
ture on avy fork may be ascertained by multiply Ing its num-
ber of vibrations per second by the declwal 0 00004545, A
difference of 10° in temperature, during the use of a tuning
fork to measure the velocity of u projectile, would obvicusly
wnke u serlous difference In the record,

General IL L. Abbott read a paper on the simultansous Ig-
nition of large numbers of fuses, in mining operations, The
essny dealt with mathematical polnts, and Involved many
formule, but resulted in & rule which has been reduced to
practice, 5o that 3,500 fuses can be fired at & single instant,
The speaker sald, incidentally, that more than 8,000 fuses

would be simultancously exploded to blow up the Hell Gale
oxeavations,

ones, This fact Is of groat lmportance in the conduet of wy
otchestra, The condustor regulates the players according to
the impression, on his ear, of the different sounds at the
place where ho mands. But what may be perfect there is
necessnrily imporfoct elsewhers; and therefore, nt groster
distances the high sounds muay be killing the lower oney,
To provide the best musle, the conductor should locate him
self in the middle of the room.,

ASTRONOMICAL NOTES.
OnsERVATORY OF Vassan COLLEGE,

The computations snd some of the observations In the
following notes are from students In the astronomical de-
partment. The timesof risings and settings of planets are
upproximate, but sufficiently accurate to ensble an ordinary

observer to find the objects mentioned, M, M.
Position of the Planets for May, 1876,
Mercury.

Mercury rises on May 1 at 5h. 26m. A. M., and sets at 7h,

5lm. P. M. On the 81st, Mercury rises at 5h. 47m. A, M
and sets at Sh. 53m. P. M.
Mercuary should be looked for after sunset, some degrees
north of the point where the sun disappears. On May 21 it
will De at its greatest elongation east of the sun, and csn
easily be found, as it makes very nearly the diurnal path of
Venus, and is sbout 24° pearer the horizoun. The new moon
is very near Mercury on May 25.

Venus,
On May 1, Venus rises at Th. 20m. A. M., and setsat 10h.
53m. P. M. On the 31st, Venus rises st Th, 206m. A. M, aud
sets at 10h. 35w. P. M.

Venus is at its greatest vlongation on May 4. A glass of
low power will show that Venus presents phases like the
moon. Venus is not at its grestest brilliancy until June, but
it can be seen now to cast & shadow when & pencil is held in
its light,

Mars.

Mars rises on May 1 at Gh. 38m. A. M., and sets at Oh.
80m, P. M. On the 31st, Murs rises at 6h. 1m. A. M., and
sets at Ob, 12m, P. M.

Although Mars is now apparently very small, it is easily
found, as it makes nearly the same diurnal path with Venus
and shines with & ruddy light. If Mars is seen on the 215,
Muroury can be found nearer the horizon, and nearly inthe
continuntion of the curve which passes through Venus and
Murs,

Juplter.

Juviter is becoming visible in the evening. It rises on
May 1 at 8h. 17m. P. M, and sets at 5h. 55m. the next
morning. On May 31, Jupiter rises at Gh. lm. P. M , and
sets at h. 46m. A. M. of the next dsy. Jupiter is nlll near
the star 3 Seorpii, and its daily motions can be watched
with reference to this star,

saturn,

Suturnis seen only in the morning hours, It rises at 2h
84w, A. M. ou the 1st,and on the Slstat 12.40 A, M. It
comes to the meridian on the 31st at 6 A. M., and should
be looked for in the southeast, Lefore sunrise, at an altitade
somewhat less than 313°,

Uranus,

On May 1, Uranus rises at 11h. 81m. 4. M., and sets st
1h. 36m. the next morning. On the 31st Uranus rises at Oh.
80m. A. M., and sets at 11h. 89m. P. M. The posivion of
Uranus is still among the small stars of Leo.

Neptune.

Neptune is not only very remote, but at present its path

is 80 nearly that of the sun that it cannot be seen.
Sun Spots.

The report is from March 19 to April 20 inclusive, Dar-
ing this period, photographing has been rendered almost im-
possible by clouds. Il a few cases, very small spots have
been seen upon the sun’s disk, but at present, with a tele:
scope of 24 Inches aperture, nolpolombolmd

The Proposed Aq-m- in Contral Park.

The subject of an squarium in Central Park, New York
city, I8 again being agitated, and a bill ll before the New
State Legislature allowing of the M tho same
to be under control of the Park Commissioners. We have
frequently pointed out the usefulness of such an exhibition,
and the benefits which the people wou »a-iti
lent & means of education and recreation,

ocean fishes with but little trouble, and we trust
appropriation may be granted.
@ -
Messns, Joxes & Lavenniy, American Iron
burgh, Pa., employ in one department 62 Illm.li

o sal

subscribers 1o the SCIENTIFIC AMERICAN,

situated as to allow of the stocking of !mmm |
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PRACTICAL MECHANISM,

BY JOSNUA ROSK.

HROOND Senies, ~Nuwoxe 11,

PATTERN MAKING,

Of the different kinds of wood serviceable to the pattern
maker, pine is, for many reasons, usually employed. It
should be of the best quality, straight-graized, and free
from knots; it isthen easy to work in any direction, pos-
sessing at the same time sufficient strength for all but the
most delicate kinds of work, and having besides the quality
of cheapness to recommend it. Care taken in its selection at
the ‘umberyard will be amply repaid in the workshop. When
it is straight-grained, the marks left by the saw will show
an even roughness throughout the whole length of the
plank; and the rougher the appearance, the softer the plank.
That which is sawn comparatively smooth will be found
hard and troublesome to work. If the plank has an uneven
appearance, that is to say, if it Is roogh in some parts and
smooth in others, the grain is crooked. Such timber is known
to the trade as catfaced. In planing it, the grain tears up,
and & nice smooth surface cannot be obtained. Before pur-
chasing timber, it is well to note what convenience the yard
possesses for storing. Lumber on the pile, though it be oat
in all weathers, does not deteriorate, but becomes seasoned;
nevertheless its value is much increased if it has an extem-
porised roof to protect it from the sun and rain: but as itis
not convenient to visit the pile for every customer, quanti-
ties are usually taken down to await sale, and for such a
shelter must be provided, otherwise it will be impossible to
insare that the lumber is dry, sound, and fit for pattern ms-
king, it being obvious that the foregoing remarks on the
storage of lumber apply to all woods.

The superiority of pine for pattern making is not, how-
ever, maintained when we come to fine delicate patterns or
patteras requiring great durability. When patterns for
fins work, from which a great many castings are to be made,
are required, a fine pattern wherefrom to cast an iron pattern

.13 improvised, because, if pine were employed, it would not

only become rapidly worn out, but would soon warp and be-
comse useless, It is true that a pine pattern will straighten
more easily than one made of & hard word; but its sphere
of usefulpess in fine patterns is, for the above reasons,
somewhst limited. [ron patternsare very desirable on account
of their durability, and because they leave the sand easily
snd cleanly, and becauss they not only do not warp but are
also less liable than wooden ones to give way to the sand,
while the lstter is being rammed around them by the mold-
or, & defect that is often experienced with light patterns, es.
pecially if they are made of pine. Iron patterns, however,
are expensive things to make, and therefore it Is that maho-
gaoy is extensively employed for fine or durable pattern
work. Ocher woods are somnetimes employed, becanse they
stand the roogh usage of the molding shop better and retain
the sharp corners, which, if pine be used, in time become
rounded, impairing the appearance of the casting. Maho-
gany is not lisble to warp, nor subject to decsy ; and it is ex-
csedingly durable, and is for these reasons the most desira-
ble of all woods employed in pattern making, providing
that first cost is not & primary consideration. There are
various kinds of this besutiful wood, that known as South
American mahogany belog chiefly used for patterns.

Next to mahogany we may rank cherry, which is a very
durable wood, but more lisble to twist or warp than is ma-
hogany, and it is & little more harsh to the tool edge. 1If,
lLiowever, it is stored in the workshop for & length of time
before being used, reliable patterns may be made from it.
In sddition to these woods, walnuat, beech, and teak are some.
times ewployed in pattern msking.

The one property in all timber to be specially guarded
against is its tendency o warp, bend, expand, and contract,
sccording to the amount of bumidity in the atmosphere,
UUnder ordinary conditions, we shall be right in supposing &
molsture to be constantly given off from all the exposed
gurfaces of timber; therefore planks stored in the shop
should be placed in & rack so contrived that they do not touch
one wnother, so that the air may circulate between the
planks, and dry all surfaces as nearly alike as possible, If a
plank newly planed be laying on the bench on its flat side,
the moisture will be given off freely from the upper sur-
face, but will, on the uoder surface, be confined between the
bench and the plank : the result being that a plank, planed
straight and left lylog ng described, will be found, even in
na lhoor, to be curved, from the contraction of the upper
saiface due to it extra exposure; and therefore it is that
lumber nawly planed should be stored on end or placed on
edg+. l.umnber expands and cootracts with considerable
force across the grain; hence If a piece, even of a dry plank,
be rigidly held and confined at the edges, It will shrink and
rend in twain, often with a loud report, There is no appre-
ciable slteration length wise in timber from the above causes ;
and If two pleces be glued together so that the grain of one
crossed that of the other, they can never safely be relied
upon to hold. Hence they had be'ter be screwed so that
there will be s Little liberty for the operation or play of the
above forces, while the sorows retain their hold, The shrink-
ago, expansion, and warplng of timber may perhaps be bet.
t*r understood by considering as follows: The pores of wood
run leogthwise, or with its grain, and hencethe moisture
contained in these passes off more readily endwise or from
sny surface on which the pores terminate. Then again the
wood shrinks precisely ln proportion In which the moisture
loaves It; and if we have full knowledge of the direction of
Yo grain, and of the position in which a plece of timber
#'ands or lays, wo can (all other things beivg equal, that is
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turbing canse operating on one more than on another sideof
it) predicate in what direction it will warp. Thus, let A,

_'?. ]’7_[/1 - B
e P =
A

)

Fig. 1, be a plece of timber baving the direction of its grain
as denoted by the lines;then its surface, B B, which has the
grain and pores terminating upon it, would allow freeexit of
the moisture, and that face would dry first (especially if it
Isy uppermost) and would contract the most, so that after a
time the shape of the piece would be curved, as shown in
Fig. 2, Now If it had been placed to lay with the face, C,

e e
C

uppermost, the warping would have been much less, because
the extra porosity of the face, B B, would have been coun-
teracted by the lack of circalation of air. If, on the other
band, it was placed endwise, the warping, though it would
have taken place, would have been appreciably less. It
must not be supposed that thoroughly sessoning the timber
will remove the tendency to warp, for timber, however long
aud carefally it has been dried or seasoned, undergoes con-
siderable transformation of shape so soon as much of its out-
er surface is removed, making it appear that the seasoning
or drying process takes place mainly at and near the outer
surfaces, and is renewed every time an entirely new surface
is presented to the action of the atmosphere. Thus, if we
take a thoroughly seasoned piece of wood 3 inches square
and 1 foot long, and cus it fnto strips 1 inch square and 1
foot long, tt & pieces will warp in & day or fo; and if, aftera
f-w days, we take those inch strips and cut them into strips
} inch square and 1 foot long, these Iatter will again warp;
and no matter what pains might be taken with these last
strips to season them and let them assume their new shape,
were we to cut them into thin veneers the warping process
would again set in. It is well, therefore, in particular work,
to cut out roughly the various parts of the pattern, so that,
while some parts are being operated upon, the others may be
assuming their new shape, and thus become not so lisble to
warp after being worked up in the pattern.
TOOLS, BTC

One of our first requisites in the way of tools and appli-
ances will be a carpenter's bench, which may be made as
tollows: Three pieces of stuff, 2x5 inches and 3 feet long,
will serve for supports for the top Two 12 inch boards, 12
feet long and 1 inch thick, will do for the sides. Nail these
mde boards firmly to the 2x3 inch cross pieces, and puton s
top of suitable material, and the bench is ready for the legs.
Now take four pieces of stuff, 215 inches, and of the requi-
site hight for the legs, and frame a piece 1x3 inches
across each pair of legs, about 6 inches frcm the botiom,
placing the legs at the distance apart necessary for the
width of the bench. Then cut & fork or slit in the top end
of each leg, so as to siraddle the cross piece at the ends, and
put & bolt 3jx# inches through each leg and through the side
boards, and the bench will be complete; and it will possess
the advantage that it can be taken down in a few mioutes
by removing the bolts from the legs.

The jack plane is employed for 10ughing off the surface
timber; the stock is made of beech and the blade of cast
steel. The blade aces most effectively when it is ground
well away toward the corners, thus producing a curved edge,
as shown in Fig. 3. When the blade is placed in the stock,
and in position to cut off the largest amount of staff, its

A

should protrude through the face of the stock about a six:
teenth of an inch, while the corners, A B, are about level
with the face of the stock, The beveled face should stand
at about an angle of 50" to the flat face. In grinding it, care
should be taken to grind it as level as possible, rounding off
the corners as shown above. The grindstone should be kept
true and liberally supplied with water; the straight face
should not be ground away, nor Indeed touched upon the
stone, except to remove the burr which will sometimes turn
over, 'The pressure with which the blade is held against
the grindstons should be slight at and toward the finishing
part of the grindiog process, so as not to leave & long mgged
burr on the end of the blade, as 1s sure to be the case if
much pressure is applied, and it will ocour to a slight extent
oven with the greateat of care, The blade should not be held
still upon the grindstooe, no matter how true, (at, or
smooth the latter may be: but it shou'd be moved back and
forth across the width of the stone, which will not only
grind the blade bevel even and level, but will also tend to
keop the grindstone in good order,

If a grindstone ls In oxcellent condition (What ln, true,
tlat, and level, or slightly rounding), as it should be, it
tempta the workman to grind the plane blade with the stone

running toward him, as shown In Fig. 4, for the followleg

to say, supposing there to be no artificial heat or other dis
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reasons : If the stone, A, travels in the direction of the arrow,
C, the plans blade, B, will relisve the abrasion of the stone

at the cutting edge first, thus leaving It clean and with no
tendency to leave s long ragged edge; but if the blade were
held on the other glde of the stone, that Is to say, with the
stone running from the operator, as shown In Fig. 5, the re-
sult will be a long rgged edge on the plane blade, especially
if much pressure be placed on the biade.

In Fig, 0, A represents the grindstone, B the plane blade
and C the direction in which the grindstone is supposed to
revolve: in which case it becomes evident that the plane’
blade will receive at its edge some pressure in tke direction
of the arrow, D; and the metal at the catting edge of the
blade, being very thin, gives way to this pressure and bends
back instead of abrading off, leaving s long feather edge, as
shown in Fig. 6, from A to B. This edge breaks off in many
cases further back than it should do, and inevitably breaks
off wheo the blade is applied to the oilstone, leaving upon
the face of the ollstone particles of steel which must bere-
moved before a good edge can be secured to the tocl. As a
rale, however, this feather edge is broken off by lappiog
the blade on the palm of the hand, or it msy be removed by
passing the edge lengthways on s piece of wood. It is,

Hys_

however, better to hold the blade as shown in Fig. 4, but
there are other considerstions which sometimes render this
impracticable. For instance, if the stone is not quite true,
the high spots will strike against the cutting edge, and ren-
der it impoasible to hold the blade steadily, and hence im-
possible to grind it true. If the stone has soft spots in it,
as most stones have, the blade will dig in those soft spots,
and will also be thrown off the stone when encountering an
unusually bard spot. If, in consequence of digging in a
soft spot, the blade catches, the cutting edge will be ground
completely off; so that it is only urder exceptional and un-
ususl circumstances that the blade can be ground in the po-
sition shown in Fig. 4 It is better, therefore, to grind it in
the position shown in Fig. 5, which is safer and surer, In
oilstoning n plane blade, the straight face should be held
quite level with the face of the ollstone, so that the cutting
edge may not be beveled off. Not much spplication to the
oilstone 13 necessary to the straight face, because that face
is pot ground upon the grindstone, and It only requires to
have the wire edge or burr removed, leaving an oilstane pol-
ish all along the cutting edge. The ollstoning should be
performed alternately on the tat and beveled faces, the blade
beiog pressed very lightly on the ollstone toward the last
part of the operation, so as o leave as fine & wire edge as
possible. The wire is the edge orburr which bends or turns
over at the extreme edge of the tool, In consequence
of that extreme edge giviog way to the pressure of
the abiadiog tool, ba it w grindstone or an ollstone,
This wire odge is reduced to a minimum by the oll.
store, snd is then so fine that it Is practically of bat little
acccunt; to remove it, however, the plane blade or iron may
be buffed back wards and forwards on the palm of the hand,

The iron being sharpened, we may screw the cover on, ad-
justing it 8o that its edge stands a shade below the corners
of the iron, and then screwing it tight ; the blade or iron and
the cover must now be placed in the mouth of the plane
stook, and adjusted in the followivg manner: The plane
iron should be passed through the mouth of the stock until
as mueh in depth of it is seen to protiude from the bottom
{aco of the stock ua is equal to the thickness of shaving It is
intended to cut: to estimate which, place the back end of
the plane upon the bench, holding the stock inthe left hund
with the thumb in the plane mouth, 50 as to retain the iron
and wedge in poaition, the wedge belog turned toward the
workman, A glance down the face of the stock will be
sullicient to Inform the operator how much or how little the
cuttiog edgo of the Iron protrudes from the face of the plane
#tock, and hence how thick his shaviog will b, When the
distance ls adjusted as nearly as possible, the wedge may be
tightened by a fow light blows of the hammer, If, after
tightening the wedge, the blade ls found to protrude two
much, & light blow on the fore end of the top faoe of the
plane will cause it to retire; while & similar blow upon the

back end will cause it to advance, In elther caso the X
thould be tightened by a light blow after it is fnally ad)
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~ IMPROVED KEG AND BARREL MACHINERY,

In our i*sues of March 8, 1874, and February 6, 1875, we
published several {llustrations, together with detailed de-
soriptions, of new coopering machinery, patented and munu.
factured by Mossrs, E. & B. Holmes, of 50 Chleago street, Buf
falo, N Y. The devices then referred to, which, as we staved,
worked a practioal revolution in the cooper's trade, related
mainly to the manufacture of barrels by machinery, said
mechsnism in many instances being the first ever inventod
for performing operations hitherto done by hand Iabor. To
this waluable eategory of apparatus, the manufacturers

P

or togeiher the ends of staves of akegor barrel, ready to
receive the head truss hoop, after they have been set up in
the setting-up form with their other ends in the other head
truss hoop. The machine Is constructed with s frame upon
which Is planted s windlass supplied with a rope, which
windlass Is operated by friction wheels,

After the barrel or keg has been set up with the ends of
the staves In one head truss boop, it is placed In the machine,
and the rope la placed around the flaring endu of the staves,
The friction wheels are then brought in contact with ench
other, when the windlass is wet in motion, drawlng up the

have now added & new; series of machines designed for the
production of kegs
and small casks of all
kinds and sizes loss
than barrels, besides
a number of novel do
vices devoted, as be.
fore, to improved bar-
rel manufacture.

In Fig. 1 is repre-
sented an entirely new
machine for leveling
and then trussing
slaok barrels. 1t Is
constructed with an
iron frame upon which
are placed two level.
ing plates upon slides
or guldes, which
plates are operated by
cums, There are al-
g0 two other plates
placed upon slides,
aod operated at each
end by cranks. Upon
these plates are hoop
drivers, for driving
all the truss hoops
npon & barrel at one
and the same time.
The leveling plates
are first moved to-
ward each other and
against the ends of
the barrel by cams.
The barrel is thusle.
veled snd held in po-
sition while the hoop
drivers force all the truss hoops to their places. The
leveling plates and drivers then recede, and one barrel
is discharged from the machine by the introduction of an.
other. The apparatus is so rapid in its operation that, by the
help of one man, from 4,000 to 5,000 barrels can be trussed
per day.

Fig. 2 is & machine for chamfering, howeling, and erozing
kegs snd small casks. It is adspted for finishing the ends
of kegs or small casks of all sizes, from small kegs to half
barrels, ready to receive the hesds. It finishes both ends
of the keg at the same time with grestaccuracy, Thekegis
placed on the machine and forced
into chuck rings, which are caused
to revolve by teeth, upon their outer
edge, engsging with pinions upon a
common rotating shaft. Rotary
cutters are brought in contact with
the ends of the keg, which ave fin-
ished by a single revolution. The
machine is easily altered ‘from one
size to another by chaoging the
chuck rings. Its capacity is from
2 000 to 3,000 kegs per day.

In Fig. 3 (see next page) is repre-
sented & machine for rounding heads
of all sizes for kegs and barrels,
This is so constructed that every size
of heads for kegs, smsll casks, and
barrels cen be made upon it for both
tightand lack work, and the change
from one sizs to another is ensily and
galekly sccomplished. The saw and
cutters are brought in contsct snd
passed through the wood on such
lines as to preventthe tearing, split-
ting, snd slivering of the material
uted, and to give s smooth finlsh to
tYis work done, No more set i re
qiired inthe saw than Is necossary
ia a common circular saw. The
michive is mads with a strong iron
frame, on which is placed a clamp
for holding the head. There are,
besides, & swing frame, carryinga
concave saw and cutters for round-

ibg and chamfering the head, and
An sutomatic apparatus for dis.
chargiog it when finished.

In opersting the machine, the
blank is placed between the clamps,
and at the game time the foot tresdle is pressed. This
clamps the blanks, and also brings the soncave saw and
cutters in contact with it, and holds them there until the
head iz fioished, when the latter is released through the
sutomstic action..

In the following engraving, Tig. 4, Is exhibited a power
windlass for kegs and slack barrels, Thisls for drawing up

staves, by theaid of the rope, ready to recelve the other end

MACHINE FOR LRVELING AND TRUSSING SLACK BARRELS.

or head truss hoop. This apparatus is very rapld in its ope-
ration, and will windlass from 2,000 to 2,500 kegs or barrels
per day.

Fig. 5 is & machine for leveling and trussing kegs and
small casks, from the smallest kegs to half barrels, and can be
easily and quickly adjusted. The truss hoop drivers are at-
tached to two plates, one of which is stationary and adjust-
able, and the other is moved to and from it perpendicularly
by cranks and pitmans. The drivers move automatically in
and out, to allow the reception and discharge of the keg into
and from the machine. The plates level and the drivers

drive the truss hoops at oneand the same operation upon the
keg, by the movable plate being brought in contact with
the upper end of the keg by the action of the cranks and pit

mans, the two orankabeing on the same shaft,

upon from 4,000 to 5,000 kegs por day.
This subject will be resumed In our next issue

The ma.
chine works rapidly, and will level snd drive the trues hoops

Iron Frelght Onare.

The La Mothe Manufacturing Company, of Providence, R
L, is bullding iron freight platform cars.which are thus de
seribed : Bix sills, 80 feet in length, ench belng componed of
three 2.inch boiler tubes, are placed one above the other,
These are three inches apart, hut are secured to each other
by bands or tie blocks of the best charcoal fron, forming »
ningle sil}, which is, from its nature, of greatstrongth. Thess
pills are phaeed under the car 20 inohes apart, and are con.
nected and held in plaee by forty.five § inch soft sleel
rods,ranning thromgh the tie blooks and riveted at ench end,
by which mmans the entire strocture Is rendered

per-
foctly compact, and
becomes a unit, Tran.

som beams are placed
at each end at the pro.
per point, to conneet
with the trucks, Thege
contist of four boller
tubes of like size with
the sills, and ars se.
curely fastened to each
other. Large rods are
employed tostrengthen
the center of the car,
and sre fixed to the
sides by improved and
patent couplivgs. This
arrangement is actu.
ally stronger than the
sills themsalves. The
ususl truss rods are
also used, the best §
inch steel for the pur.
pose being employed.
The only wood used is
the plsoking of the
platform. which is se.
cured to the sills by
means of staples. The
entire mechanism is
void of welding, nuts,
joints, or mortises,
The actual weight of
the car without the
trucks is not over 40
per cent of that of the
ordinary car. The
carrying capacity of
this car is set at 20 tuns. ‘The ordinary platform car weighs
about 6 tuns, and is considered heavily losded with 12 tuns,
s fair burden being from 8 to 10. The ordinary car, eapable
of carrying but 10 tuns, must carry a dead weight of 0 tuns;
while this new invention will, it is claimed, with absolute
safety oarry 20 tuns, with a desd weight of but 8 tuns. The
same principle is to be applied in building box cars. Greater
safety in case of collision or’fire is claimed for these cars. A
platform car of thiskind has been in use on the Providence and
Worcester Railroad sinee September for transporting stone,
Its weight is 8 560 1bs. less than their ordinary platform cars,
and in strength and durability it gives
great satisfaction.
B
Condensed Eggs.

It is astonishing, says the British
Trade Journal, what progress has
been made during the past few years
in the art of preserving aliments
generally, and that & great boon has
thereby been conferred sll round we
have daily evidence. The superfiu.
ous herds of Australasia and South
America are now potted, or, we
should perhaps say, ‘“tinned,” for
the English and other markets, thus
sffording comparatively cheap animal
food for the less opulent classes.
America sends us in large quantities
the products of her waters, which
but for preservative processes would
be lost to the old world; Switzer-
Iand is fast ruiving the milkman's
businessin this country; from scross
the Channel come eupplies of vegeta)
bles in & form qualified to journey
round the world without deteriora.
tion: and Denmark exports her deli-
cious butter in ever increasing quan.
tities, well protected from the effects
of keeping and climatic change. In
fact, preserved provisions now in.
clude a vast variety of substances
hailivg from all parts of the world.
Although more the reciplents than
the producers of such goods, there
are many articles of the kind which
we are able to send sbroad, and the
productions of the Scotch provision
factorles are espocially esteemed in
cortaln parts. Only recently a new has been
brought into notice which bids fair to gladden the hearts of
our colonists who swear by the virtues of Britlsh beer. We
see no reason why condensed beer should not be as good in
its way, and prove ag great a success, as 'mdmf‘mh
But we have strayed somewhat from our immediate object,
which is to call attention to condensed egg, & sample tin of
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of which, prepared in Bavarla, has reached us, This artlole

in prepared from fresh raw oggn by & process of desloeation,
which, while effectual in removing sll traces of molsture,
leaves the natural properties of the egg unimpalred, It in
only necessary to add » due proportion of water to the °gR
powder to render it fit for cullnary purposes, the nctive con.
stituents of one egg belng contalned in about s toaspoonful

of the powder, That this Is & valuable addition to the line

b 4
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MACHINE FOR ROUNDING BARREL HEADS,

of concentrated natural aliments will be admitted, we think,
by those who, getting the better of a perhaps not altogether
inexcusable prejudice, venture on a trinl. The contents of &
small sized tin are about equal to twelve eggs.

Action of Different Solutions on Motals,

Professor A. Wagner, of Munich, has recently made a
geries of careful experiments to determine the action of dif-
ferent solutions on copper, zine, lead, tin, Britannia metal,
brass, and German silver, first In air free from carbonic
acid, then in the presence of carbonic acid and air. These
metals and alloys were in the form of foil, of equal surface,
namely two square inches, and of as nearly equal thickness
as possible, The copper foil was as good as chemically
pure; the zine was common shest zinc with 008 per cent
of lead; the lead was cut from commerclal sheet lead; the
tin was the pure cast metal. The Britannia metal was a
plece of new sheet metal intended for the drums of gas
meters, and consisted of 90 per cent tin and 10 per cent
antimony. The brass was composed of 64} per cent cop-
per and 35} per cent zine, The German silver was 702
per cent copper, and 29'8 zinc and nickel. Theso pleces
of shest metal were placed vertically In glass vessels, each
bolding 61 cubic inches of the solution to be tested, the
metal being completely covered with the solution. In the
experiments they were left in the solution for a week. The
results of these experiments, as given {n the Bavarian
Industrie und Gewerbeblatt, were as follows

In freshly bolled distilled water, zinc suffered the most
change of all the metals tested; tin and Britannin metal
suffered no change. With access of air and earbonic acid,
the sction upon lead, copper, zinc, brass, and German silver
was much more energetic than in the presence of air free
from carbonic acid. In the latter case only traces of copper,
zinc. and lead were dissolved; tin, Britannia metal, brass,
and German silver were not attacked at all, In the presence
of carbonic nold and air, tin and Britannis metal were the
only metals not attacked; all the other metals were per-
ceptibly dissolved.

In chloride of sodinm and chloride of potassium solutions,
with nocess of alr and earbonie scid, copper, brass, German
silver, and zine were violently attacked, while In the absence
of carbonic seold they underwent comparatively little change,
The coutrary was the case with lead, tin, and Britannia
ware, they being attacked more violently when exposed to
air free from oarbonic scld than in air and earbonle acid,
In the latter case, lead was only half as much affected as in
former, tin not at all, and Britannis metal very little,
With access of air free from carbonic acid, not s trace of
any of the metals was dissolved ; with access of air and
carbonic acid, considerable quantities of copper, brass, Ger
man silver, zine, and lead were converted into soluble com-
pounds, only & trace of Brituonia metal went Into solution,
and no tia was dissolved.

In sal ammonise solutions, with access of air free from
carbonic seid, copper was attacked prodigiously, also brass,
German silver, and zine; Britannis metal, tin, and lead com-
paratively little, In the presence of both air and carbonic
scld, strangely enough, all the metals, with the single
xception of German sllver, were less attacked than when

Scientific Jmerican,

295

- e —————————

the carbonio scld was absent; namely, copper only about
ono sixth; lead, only about one half as much; tin and Brl.
tannin metal not at all,  With scoess of alr, with or without
earbonle acld, n conslderable quantity of emch metal went
into solution, with the exception of tin and Britannis metal,
of which, in both cases, not a trace was dissolved.

The sctlon of copper, wnd in & less degres of brass and

German silver, towards sal ammonise solution s worthy of

WINDLASS FOR

attention, Within a weel, a large quantily of copper was
dissolved, the liquid became dark blue, and contained = per-
ceptible quantity of ammonia. By sallowing the sal am.
moniac to act upon the copper for & loog tiwe, at ordinary
temperature, s compound of ammonio caprous chloride
with ammonio-cupric chloride was formed. The action of
sal ammoniac solutions on copper seemed, however, to be
essentially dependent upon the unrestricted access of the

MACHINE FOR LEVELING AND TRUSSING KEGS.

atmospheric oxygen. The loss of welght of one square inch
of copper foil, in the experiment, in which air free from
carbonic acid was passed through the solution, was 1856
graing in s week; while one tquare inch of copper foll, stand.

10 81 cuble inches of water, In an open glass covered with
paper, lost only 8'08 graine. If copper ls bolled in a solution

of ual ammoning, with or without sccess of alr, smumonis in
continually libersted, even for hours.

In water containing chloride of magneslumw, in the presence
of alr free from osrbonle acid, lead and zinc were mont
strongly attacked, tin and Britannia were only very slightly.
The setlon upon lead and copper is about the ssme as that

of the alkaline chlorides; zinc, brass, and German silver are
more strongly affected. In the presence of carbonie scid and
air, chloride of magnesium bas about the same effect upon
copper and German silver as the alkaline chlorides,and s much
stronger one on lead, zioc, and brass. In this case, tin is
perfectly protected from corrosion. When carbonic acid Js
absent, perceptible quantities of zinc alone go into solution,
as well from sheet zinc as from brass and German silver,
In the presence of air and carbonic acid, considersble quan.
tities of all the metals are dissolved, except tin, of which
none is dissolved, and Britannis metal, of which traces
only are dissolved.

In solutions of sulphate of potasss, copper, lead, brass, and
German silver were perfectly protected from lossof weight -
in the presence of air free from carbonic acid, the loss of
welght of zinc was considerable, of tin and Britannia metal
inconsiderable. With access of air and carbonic acld, lead,
tin, and Britannia ware suffered no loss of weight; copper,
brass, and German silver lost equally and slightly in weight,
zinc coupsiderably. None of the metals were dissolved in
the absence of carbonic acid; but in its presence, copper,
zine, brass, and German silver were dissolved in perceptible
quantities; lead, tin, and Britsonisa metal were not dis.
solved,

In water containing saltpeter and air free from carbonic
acld, Jead and zinc were attacked most violently; tin and
Britannia ware a little; copper, brass, and German silver
not at all. With air and carbonic aeld present, zine and
lead were attacked most; copper, German silver, and brass
were not more acted upon than by distilled water; tin and
Britavnia metal were acted upon somewhat. None of the
metals were dissolved when carbonic acid wasabsent; when
it was pregent, perceptible quantities were dissolved.

In carbonate of soda, and air free from carbonic acid, lead,
copper, brass, and GGerman silver lost nothing in weight,
but zine, tio, and Britannia metal were sensibly affected.
Perceptible quauntities of tin and Britannia ware were dis-
solved ; none of the other metals went intosolution. It was
not possible to pass carbonic acid lunto the golution, ss this
would convert the carbonate of soda Into bicarbonate of
soda,

In water containing caustic soda, and air free from car.
bonic acid, lead, tin, Britannia metal, and zine suffered a
very considerable loss; brass and German silver an incon-
siderable loss; copper, none. A good deal of Jead, tin,
Britannia metal, and zine were dissolved ; only s little brass
and German silver, and no copper. It was impossible to
pass carbonic acld and air into the solution, because it would
convert the caustic soda into carbonate of soda.

In lime water, with air free from carbonic acid passed
into it, lead lost considerably in weight; ainc and brass an
Inconsiderable quantity: copper, tin, Britannia metal, and
(German silver, none at all. A perceptible quantity ot lead
was dissolved, but only traces of zinc and brass. It was, as
before, impossible to perform the experiment in the presence
of carbouic acid, as this would form carbonate of lime.

Reviewing these results, snd classifying them sccording to
the metal, we find that they are affected as follows:

Copper, in the presence of air fres from carbonto sold, Is

ing vertically in asolution containing 15 gralns sal ammonine

very energetically attacked by a solution of sal ammonise
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acld, the copper was attacked by all the solutions, most vio-
lontly again by sal smmonine (loss, 2 14 grains), the action
belng only about one sixth of that without carbonle acid.
Thealkaline chlorides dissolved 176 gralns, chloride of mag
nesium, 1°72 graing, being vearly s strong as sal ammonise,
Sulphate of potassa acted feebly (0000 grain), and so did
snltpotor (0 045 graiv) (o distilled water (0°045 grain). Al
these solutions dissolved perceptible quantities of copper,

Zine, in the absenoe of earbonio nold, was atiacked by evary

solution, most violently by caustic sods (loss 090 grain)
sod sal ammonine (0 70 grain), conslderably by sulphate of

potassa (0 045 grain), less by ohloride of magoesiom, dis.
tilled water, and carbonate of soda (0°105 grain), quite

ht, 13 56 graios) ¢ ehloride of
0 = and w:w’“lm}- grain), still less distilled water, sulphate of potasss, and
‘ water (0015 grain), not at all by | saltpeter (each 0 015 grain).
1o of saltpeter, carbonate of soda, caustic sods, | ara dissolved by all thess solutions.
\ Quite a considarable amount of copper was &
dissolved by sal ammonine, only traces of It by distilled
“water; none of the other solutions were able to convorl any
“copper Into soluble compounds. In the presence of carbonic
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magneslam (1 006 grains), and alkaline chlorides (0 0156

Perceptible quantities of metal

Copyrights,

Mr, Rowland Cox, says: In the case of Lawrence rs. Cup
ples, Judge Shepley hns annonnced It ng his opinion that, in
an aotion for the Infringoment of a copyright, where the re
pomblances are ncoldental or arlse from the nature of the
nubjsct troated fn the two books, there can be no recovery,
To constitute an infringemont of a copyright, the Jearned
Judge says, there must be piracy; the defondant must have
usied the plalntifl's book us his model, Although the defend-
ant's work cover the samo ground as the plaintifl’s, and ao.
swors the snme purpose i toto, 1t will be no Infringement if
it is not an appropristion of plaintif’s particular method
Henoo, where the plalouff had compiled o book bearing the
title *“ The Advertiser mnd Collector's Chart,” containing
certain llsts and unmos, and defendant lssued s book enti-

feebly by saltpeter (0135 gealn) and alkaline ohlorides tled “The New England Mercantile Ctulde,” which con

(0-105 grain), fuconsiderably by lime water (0 045 grain),
Percoptible quantities of soluble zine compounds are pro-

duced by the sotion of caustic sods, sal ammoniae, and

tained the same lists, it was held that thero was no infrioge-
ment,
There can be no doubt that & copyright which purports in-

forentinlly to cover anything akin to s subject is of no avail.
chloride of magnesium; traces only by distilled water and 3
Thuie weler:: Mens of ths orher solath Yaoed wolable It is idle to attempt to make & copyright effect, directly or in

zine compounds. In the presence of air and carbonle acid,

directly, the functions of = patent or a trademark. TLe

three are possibly of the same genus, but, as species, are
all solutions act upon zinc; chloride of magnesium acts the 3
strongest (loss 0 810 grain); next to it, sulphate of po widely separated ; and to confound th®m Inevitably leads to

(0795 grain). The alkaline chlorides mct considerably

illogical conclusions.

(loss 0°57 grain), and almost equally with saltpster (0 555 ke

grain) and sal ammonisc (054 geain); distilled water less
(0-385 grain). Perceptible quantities of zinc were dissolved

by each solution.

The Comacho Eloctric Mackine,

The Comacho magnetic machine, with its ccncentric iron
tubular magnets, may be seen at 171 Queen Victoris street.

Lead, in air free from carbonic acld, was very strongly | There can be no doubt of the advantage of this form of
attacked by caustic soda (loss, 6 45 grains); considerably by | magnet; but experiment on the resistance of the circuit,
lime water (2055 gealns); Jess by alkaline chlorides (0 315 | weight lifted, electro-motive force, and consumption of zinc,
grain); chloride of magnesiom (0 3 grain); saltpeter (0 21 | ete., would form an interesting subject. The machine, with
grain), and sal ammoninc (0 18 grain); still less by distilled | five cells of a bichromate battery, works three or four sew-
water (0045 grain); and not at all by sulphate of potassa |ing machines. Attempts to work it with the thermopile
and carbonste of soda. Caustic soda, lime water, and sal am- | bave hitherto failed. This is very likely, because the ele-
monisc converted perceptible quantities of lead into soluble | ments of the thermopile are coupled up in considerable
compounds, chloride of magnesium and distilled water only | series, so that, considering the resistance of each element,
traces of it; while sulphate of polassa, carbonate of sods, | the whole resistance must be great compared with the resis-
saltpeter, and alkaline chlorides dissolved no lead. With |tauce of the wire round the magnets, A thermopile should
access of carbonic acid and air, the chloride of magnesium | be made of low resistancs by coupling & number of elements
scted most strongly (loss, 0 525 grain); next saltpeter (0 31 |together in parallel circuit, and then taking scme ten or
grain) and alkaline chlorides (0°18 grain); still less dis-|twelve, or more, of such series coupled in succession. It is

ulled water (0°12 grain) and sal ammonise (0075 grain)

no donbt worth considerable experiment to atisin a success-

Salphate of potassa was again powerless to affect the lead, | ful result from the thermopile, as in that case, by merely
and did not dissolve a trace of it, while all the other solutions | turning on the gas, a lathe or sewing machine be made to

dissolved perceptible quantities of it.

Tin, in the absence of carbonic scid, was energetically at.
tacked only by carbonic soda (loss, 0'83 grain). Of the
other solations, it lost, in carbonate of sods, 0105 grain; in
alkaline chlorides, 0 90 grain; in sal ammonisc, 0°075 grain;
in saltpeter, 0 045 grain; in sulphate of potasss,0 03 grain;
and in chloride of magnesium, 0°015 grain: while it was

unaffected by distilled water and lime water,

quantities of tin. Carbonic acid and cir hinder, in & re-
markable manner, the action of these solutiuns upon tin,

with the single exception of saltpeter, which ncts very
faintly (loss, 0 015 grain),

Britannia metal acts quite anslogous to tin. In air free

from carbonic acid, caustic sods acts most violently (loss of
weight, 141 grains); the others act inconsiderably. The loss
of weight in alkaline chlorides was only 0-135 grain; in car-
bonate of soda, 0-00 grain; in sal ammoniac, 0°045 grain; in
sulphate of potash, chloride of msgnesium, and saltpeter,
each only 0-015 grain; and in distilled water and lime water,
it was unected upon. Caustic soda and carbonate of soda
alone dissolved perceptible quantities of the metal, In the
presence of carbonic acid and air, as in the case of tin, dis-
tilled water, sal ammoniac, and sulphate of potassa donot act
8t all; the alkaline chlorides, chloride of magnesium, and
saltpeter act very feebly (loss, 0 J15 grain); and saltpeter alone
dissolves enough metal to be detected.

Brass acts, on the whole, in & manner analogous to copper.
With sccess of air free from carbonic acid, it is stroogly
attacked by sal ammoniac (loss of weight, 4035 grains), only

work,— T'elegraphic Journal.

Rotary Engines.
Accurding to the invention of Mr. Urbain Chauveau, of
Paris, & cylinder is arranged with a piston which may be ac-
tuated by steam, compressed alr, or gas, o as tomove round
an axis passing thiougk & center. If a point of the piston

Only caustic fi i
soda and carbonate of soda were able to dissoive perceptible rod is forced to move in the spaoe of a fixed circle having

for its center & given point, so that the distance is equal to
one half of the stroke of the piston, it will be readily under-
stood that the alternate motion of the piston in the eylinder
will produce & continuous rotary motion of the said cylinder
round the axis. Different arrangements of mechanical parts
may be employed to carry out the principle above mentioned,
and the construction of rotary engines of this character may
be varied to a graat extent, and yetin accordance with the
same principle. The admission of steam may)be made in
any ordinary manner,

Drilling and Boring.
An invention by Mr. J. Dodge, of Manchester, Eogland,
consists in an lmproved compound machine, by which four
or other convenient number of holes can be drilled or bored
st the same time, and by which the spindles of the drilling
or boring tools st opposite sides of the machine are set
simultaneously, and in unison with each other. His im.
proved machinery consists of s foundation plate, and of
four standards, which are connected by cross slides support-
ing the boring headstocks; the cross slidesare raised or low.

slightly by chloride of magnesium (loss, 06 grain), alkaline ered, and the boring headstooks are traversed to and fro on

caustic sods, and lime water (each 0 03 grain),
and pot st all by distilled water, sulpbate of potassa, salt-

the cross slides by screws, all of which are connected to-

gether,

peter, and carbonate of sods, Perceptible quantities of .

metal are dissolved by sal ammoniac and chloride of mag-
nesium, and traces of it by caustic sods and lime water. In

Large Lap-Woelded Tubes,
The National Tube Works Company have just completed,

the presence of carbonic acld and air, it is acted on most | 8t their works at McKeesport, Pa., & sample pipe for exhibi-

violently by sal ammoniac (loss, 2:505 grains) very strengly ;

tion at the Centennial. Itis 14 feet in length and of 14 inches

by chloride of magnesium (loss, 1-38 grains), and alkaline | outside diameter and 10 inches inside, the iron of which it
chlorides (loss, 12 gralns); less by distilled water and car- | I8 made being 2 inches in thickness. This is said to be the

bonste of potsasa (each 006 grain), and saltpeter (loss,

heaviest piece of lap.welded pipe ever made in this or any

0045 grain). All the solutions dissolved perceptible quan. | other country, and it is stated that such heavy work has

titles of the metal,

German silver acts llke brass, but on the avers,
" ge is less
:w‘diully Attacked. In alr free from carbonic scid, it is
s strongly attacked than brass, although quite strongly by

sal ammonise (lows of welght, 0°12

nover been attempted by any other establishment,
—~ e =
The Hell Gate Obatructions,
The drillicg of the chief obstruction at Hell Gate is fin.

U grain), less by chloride | Ished, and the machines have been transforred to Flood Rock,
of magnesium (losw, 0045 grain), alkaline chlorides (0°015

grain), aud caustic soda (015 grain), not at all by distilled
water, sulphste of potasss, seltpetor, carbonate of, sods, and
lime water. Perceptible quantities of metal were dissolved
by sal ammonisc and chloride of mugnesium; traces only by
caustic sods, In carbonic neid and air, the eal ammonisc acts
thie strongest (loss, 1°74 graing), next to this are chloride of

The débris have been cleared away from the shaft, and the
caven formed by the deep headings are now lna good condl.
tlon to be explored. Experiments are belng made dally in
explosive material, 1o ascertain the safest. The mine will be
spruog next Jaly or August, There are 172 pillars which
support the rooky roof; 8,000 borlngs have been made for In-
serting explosive matter, Those in charge of the work ap-

— — —
prehend more danger from the surging of the water than
from the shock at the time the rock is shattared. The work

at Flood Rock is earried on day and night

-
A New Electirie Battory,

M. Cerpaux proposes a battery made of & certain num
ber of plates of copper and of zine w |-nru|ul by & wooden
Iath. The plates are plunged in sand or molst earth, and
If on the enrth
chloride of sodium be poured, w very intense current Iy
generated,

an electric current iy at once preduced,

S4O> i
Stenm Strect l'-v: in Phillndelphin,

Steam strect curs are now in operation on one of the mll.
rond lines In Polladelplhin,  The looal papers state that the
objection that lLorses will be frightened by the exhaust
Las not been roalized, as no runaways have occurred, nor
do the animals seom st all alarmed by the proximity of the
machines.

DECISIONS OF THE COURTS,
United Stntos (!Ilrnl(—_ﬂn‘uri---nl-lrlrl of Massnchu~
notin,

PATENT SHADE VIXTUMES ~SEEWART HANTRHORN £4, JOUN SHOREY of /.,

LIn equity. —Bofore SuxrLey,J, ~Doclded Ootober term, 15905 to wit, Feb-
ruary 17, 194, )

BumrLey, J.: y

Fhils bt is for an alleged Infringoment of lettors patent No. 9,956, dated
August 27, 1867, granted to Stowart Hartstiorn for improyement in spring
fnxtures for shados, These are the snme letters patent which were the sob-
joet matter of tigation In Hartshorn os, Almy, ard Hartshorn e, Tripp
et al,

Defendants rely upon two grounds of defense:

First, that the alleged Invention of Hartahorn Was not new and patent.
able at the date of his original letiers patent,

Second, that the devicos med : use of by the defendants are no nfringe-
ment of the plalntiit's (nvention.

To sustain the defense of want of novelty, the defondenta rely upon evi-
dence of the prior exiatence of what is weil known as the cosch fixture. In
which s cord 1s used to Ife the pawl and olsengage It from the ratehet
when it is desirable to allow the curtaln to roll up under the sction of the
spring. This defense s fully met and answercd in the two cases above
iuni. to wailch It is only necessary Lo refer 10 dispose of this branch of the

efense.

The fixture manufactured by the defendants has & spindle which rosts In
the bracket, and is exterded for a short distance Into one end of the cor aln
roller, which end revolves around that portion of the fixed rpind e which w
projected into the roller, while the uther end of the roller Is provided with
» journal, upon which It revolves frecly in the supporting bracket. This
spindle lnIro\'Mnl with a cam-shaped recess on one side of It, wirhin the
roller, and a chamber of suficlent sixo to receive & small sphere or buck-
shot In such & position as to be directly ov r the rocoss [ the spindle when
the roller is revolved. The mmuall ball or buckshot Is Inwwoduced into his
cl ber. Une edge of the recess it the spittlle is s0 constructed that when
the Lall falls Into the recess it will be 1orced agale st the side of the cham.
ber, and operate as a detetit to stop the revolution of the roller s hen it s
tarning one way, The other edge of the recess Is o formed that when tl ¢
roller 18 wrned In the opposite direction the ball {s thrown up into the
chamber, where, when the roller is rapldly revolved, the ball is held by
centrifn force,

It will be seen, by & comparison of this contrivance with the one de-
scribed in the Hartahorn patent, that It effects the same resuit by means of
the ball operating as & detent as Is effected In the Hartabornu contrivance
by the paw!l and ratchet In Hartsbora's, the pawl has a tencency to fall
by gravitation futo the notches made In the periphery of the hubd, or when
tixed below the hab, 16 one of the modes descrived In the patent, it Is actu-
ated by a spring which tends 10 eogage It In the notch. The ball operates
as u derent, cateh, or pawl, Lo eogage with the notch or ratehet wheneter
the rotation of the roller, snd the upward movement of the cvrtan ander
the (nfluence of tho apring, are checked by the manipulation of the curtain
or shade Itself, In Hartshorn's, when 1he roller (s tovolved 1apidiy, the
ratchiet has not thmo to fall by gravitation inte the nutch while the ratehet
notch is passing under the toe of the pawl  In Shorey's, whi.e the rollir &

rapidly revolved, the ball Is Kept by centrif) force from engagiog
as a detent between the side of the chamber in the roller, acd the edge of
the recess In the spindie.

The construction of the claim in the Hartshorn patent was fally glien In
the eane of Hartshorn and Almy, 1t was there shown (o embrace, (h €0t
bination with a spring roller, such an arravgement of pawl and ratebel,
with the varylng speed of the 1evolution of the rolier mat.ally neiln‘ wit
eaoh othor through the manipulation of the roller, thst the pawl would er=
gage with the ratcliet by checking the rotation of the rollor and the upward
movement of the curtaln oy the simple manipalation of the nlude‘, werely
varying the speed of the rotation of the yoller, 1tixequally within the
scope of this invention, whether the force which detertuines the fact of en~
gagement or non-engagement of the pawl or deteot with the noteh or
ratchet be that of a spring, or force of ﬁnvny. or eenmtnrl faice,

Improvements may be made (o the spring or the roller, the shade, or the
form of the pawl or detent, and tiese HNProvemenis may bhe plmublci
but #o long a6 the combination cmbraces, a8 {n the case of the devieo 1&.
those defendants, overy element of Hartshorn's jnveation. ops rating sub-
stantinlly (n the sime manner to produce the same resull, it must be treated
s an Infringement.

Deeree for eamplalnant, for injunction and acconnt,

5. D. , for complainant,

A, K. P. Joy, tor defendant,

Inventions Patented In England by Americans.
1Complled from the Commiastoners of Patents® Journal,)
¥rom February 29 to March 27, 1%6 Inclusive

ArrLyixG Moriye Power.—J, Doubler, Phifladeiphis, Pa,
NAKING Powpyn,—Dodge et al., Rew York elty,

Banngp Fexoe Wine,—H. W, Putnam, Bennington, Ve,
Boruee.—D, L. M, Moore (of New York clty), London, Eogland,
Hotee Toune Arranatus. —J, H, Faxon, New York olty,
BoOT-ScREWING MACHINE, —American Cable Screw Wite Co ,Boston, Ma.
BooT-SEWING MacuiNg.—D, Mills (of Brooklyn, N. Y.), Aston, Kngland,
Huiok Kiny, e1o.—G. S. Redfield, Chicago, 111,

Buiox Macnmineny.—C, 8. Bigler, Harrisburgh, Pa.

Butog Maomyg, W, A, Grabham, Carilsle, Pa,

Bunxixo Lixe, 21 <A, Smith, Butfulo, N, Y.

Canmixa Macnixe.—J. F. Foss, Lowell, Mass,

CLEaxsixg Warar.—D. M. Richandson, Derolt, Mich,

Coveniyg Usunriias.—J. P, Onderdonk, Philadolplis, Pa.
CurLry.—J, Pedder ef al., Beaver Falls, Pa,

Exorxg Varves, x1o.—H, E. Marchand, PFlttaburgh, Pa.

Fane Reatstes,—J, Saogster ¢f al., Buffalo, N, Y,

Freoixo CAnpiNo Maonixes —W. T, Bramwell, Terre Hanto, Ind.
FrLuip MerER.—J. C. Guerrant, Danville, Va., «f aof,

GarzLier,—C. Deavs, New York city.

Hay Kx1rs, xvo.—H. Holt, East Wilton, Me.

Hxar Rapiaron.—E. C. Angell, New Yo'k ehy.

Hopsesuox Macwixe,—J. A. Bunden, Troy, N. Y.

Kxirrixe Macmisxry,—C. J. Appleton, Ellzabeth, N. J.

Live Barr.—N. H, Borgfeldt, New York clty,

LianriNg Gas,- 11 B. Stockwell e al , Brooklyn, N. Y.

Macnixx Gox.—W, Ga'duer, Hartford, Conn,

MaxiNG Gas.—M, H. 8 roog, Brookiyn, N, Y,

Maxise Learusn, ~C. L, Hoyer, San Francisco, Cal,

Maxixa P1o leox . —C. Hlwrod, Youngsiown, Olle,

Makixa Stext.—W, Flelds, Wimington, Del,

Mixven's Prox —J. I. Fewkes, Phliadelphia, s,

Parxn Box.—~1, Osborn, Newark, N, J.

ProToaratri ArPARATCS.—W. A, Brice, Xew York chy.

Piasororre, —~C. B, Rogers, Mas,

Prou Vexesss. S, H. Penley of al. .
RatLway Switon, ero.—J3. 8, Willlams, Siverton, K. J. gt
RoLuxn SuuTrEn, —J. G. Wilson, New York city, "
ROLLEE SKATE. —C, H, Green, New York city,
gonew Waexo—~0, T, Bedell, Now York elty, v e
Sewixe Macuixe.—0. L. Do Laney, New York elty. P
Soar.—S. 8. Lowis (of Boston, Mass. ), London, Bogland. S
SURMARINK TELRORAPH STATION.—K. F. Bradloy, Moftettaville, 8. C.
Tyre-SxTTine Macmixe, xv0,~8, W, Greer, New Yorkelty.
VARNISIING METAL Cases. —F, A, Pratt of al,, Hartford, Coon. 3
VENTILATING Mixgs.—F. Murphy, Steoator, 11,
WARIING MACHINERY, —C. W, Littlengld, Boson, Mass.

Wink Boor Pra Macuryeny —0. L. G, Noblo of al., Chloago, 1l
Waixoxn.—C, W, Littlefield, Boston, Mass, y




Becent Derieny aud Lorelgn Batents,

NEW AGRICULTURAL INVENTIONS,

IMPROVED COTTON PLANTER,
Thomas R, Wallls, Bgy's Point, Migs, —Thoe nove) foature n this
consiats in the axes of tho sced eylindors (which wro placed within
a dlamond-ghnpod harrow feame), bolog sooured to bars, and theso
Ingt belng uttachod to two standards on suld framo, thus forming
n new modo of sustaining said eylindors,

IMPROVED GRAIN DOOI,

Joshun W, Moreinan, Wells, Minn,, assignor to himself and Hon-
Jamin K. Smith, same place.~This consists of & vortloal oatoh bur
mounted atits upper end on an eccentrio stud of o hund lover,
At the lower end thoro ls a slot working oo stud plo, the slot
Being 8o inolined that, when the evccontreie stud (s worked to misoe
and draw buck or lower and push forwied the upper end of tho
cateh bar, the lowoer end will work in the same muanner, The bur
thus holds one end of the gealn door by belng presed Into o
groove in the door frame, binds the door fust, and provonts It
from shaking, and at the same tme looks tho door ngainst rising.

IMPROVED ROTARY CHURN,

Tarnel Solt, Lithopolis, O.—Thls Invention conslsts in using with
a square churn & dasher haviog (ts blades stealght on outer edges,
coneave on fnner edges, and provided with cononvo-conyex slots,
the same being applied to oross bars, This dashor, by it luner
concave and outer stralght edge, catohes nll tho oream nod throws
it to the center of the churn, 80 that the butter globules uro forced
back and forth through the alots and quickly broken.

IMPROVED COLTER,
Kinyon W. Maawariog, Councll Blutfy, Town.—It I8 hore proposed

~ to mount the colter, botwoeen two right und left nut collare, on n

shaft which revolves on end beariogs (n the yoke whioh attaohes
the colter to the plow, The objects ure to adjust the colter along
the shaft readily for wide or narrow outs, and to arcango the
bearings 8o as to withstand wot and exclude the dust botter than
when the colter rovolves on o stationary shatt, ns commonly
arcanged.

IMPROVED HORSE HAY RAKE,

Dagiel D. Duunn, Greenwioh, Conn.—~This relates to Improve-
moents in horse hay rakes, by which the diffgront oporations of the
rakehead-governing partd may be socomplishod (n s simplor man~
ner, The invention vonsists, fiest, in applylog the swinging rake~
heud in front of tho supporting axle; sccondly, In attaching tho
clearer bar; thirdly, in combining the rakehead-operating lever
rod and back pleco with u treadle, in such o manner that the horl-
zontal position of the samo 18 seoured durlng its motion ; and last-
1y, in the combination of the rakehead-opernting lever rod with a
fulerumed foot lever, tor securing the rake fo raised or lowered
position,

NEW MECHANICAL AND ENGINEERING INVENTIONS,

IMPROVED ENVELOPE MACIHINE,

Honry D. Swift and Danlel W, Swift, Worcestor, Mass,, nssignors
to G, Henry Woltcomb & Co,, same place.—~This machine Includes
thirteen new devices, mainly lmprovements upon an appuratus
whioh was the subject of a previous patont granted to the same
inyentors, The edges of the blanks rest on a rulsed form, and the
blsnks are removed by a gummed Ufter, There 1s new apparatus (or
applying the gum very smoothly, for keepiog the gummed flap
separate from other parts during folding, and for adjustiog the
mechanism to eovelopes of varying thickness, beside novel con-
structive details of much ingenuity, which would require the aid
of engravings for their proper elucidation.

IMPROVED TYPE WRITER,

Philander Deming, Albany, N.Y.—This relates to such an im-
provement in the type writers lately introduced into use that the
same may be made available for verbatim reports by a separate
marking lever, that prints outside of the printing point of the
common type levers, and is operated by an adjustable button at-
tacked to the space key. Assoon as the marker Is jJoined to the
space key, it may be worked by the palm of the band simulta-
neously with the striking of the initial key, and thereby verbatim
reports made in stenotypic manner by means of the simple and In-
expensive marker arrangement,

IMPROVED MAGNETIC MACHINE.

Jerome Kidder, New York city.—This invention consists in
hinging the support of an electrical coll In its relation to a gulvanic
battery in such a manner that; when the coll s turned or swung in
one direction, the circuit will be closed with the galvanic battery
and when swung in the other direction, the said circuit will be
opened.

IMPROVED PAINTERS' SCAFFOLD,

William Hoeho, New York city.—This platform may be carried
from place to place and mounted without injury to the stiffening
brace rods, The novel feature consists In longitudinal brace rods
that are applied by tightening screws by supporting end clips, and
Lo laterally braced arms or stays, which are hinged to the platform
1o fold with the rods to the under side of the same.

IMPROVED COAL BREAKER,

David Clark, Hazleton, Pa.—The construction of this breaker is
such that, should a substance harder than coal or slate get into the
breaker and break the safety devices, a roll will be thrown ourt of
gear, and will remain out of gear until the damage is repalred and
the said roll again adjusted In place,

IMPROVED WAGON JACK.

Albert E. Van Horn, Bebewalog, Mich.—A ratchet wheel operated
by the lifting lever hasa slotted projection in which enters 4 pin on
the movable bar of the jack, The pawl falling out, the teoth of
the wheel hold the load at any desired position,

IMPROVED JIG BAW,.

Peter Hughes, Noew York city.—This {8 a novel spring contrl-
vance und an elbow foot treadle for working the saw gate, whereby
u simple and efficient mechanism {8 provided for working n
Jig saw.

IMPROVED ROCK DRILL,

William H. Wright, Sunbury, Pua., sssignor to himself and John
Wiright, same plice.—~The object of this invention is to provide for
minersa drill for borlug coal nnd rook, that 18 attuched diveotly to
the material to be drilled, without props or supports, and which
wllows the chunge of drills to sult the depth of bore hole and ma-
terial without removing the frame, A frame I8 provided with sta-
tionury or adjustable prongs und a sectionunl screw nut with link
Tor interchupgicg the drill,

IMPROVED FRICTION CLUTCH.
Edwin ¥, Williums, Bald Mourntain, Col. Ter.—This Invention
conglats of brakes which are dinwn aguinst the fece of r disk

wheel by wedger, moved by the siiding head on u shaft, which in
tun s moved by leyers,

Scientific American,

IMPROVED ORINDERRN FOR MOWERH,
Waltor 15, Grosh, Roadiog, Pa.~This congists of o supporting
framo for the grinding whoeel, xed on plvots so os to shife readily
1o let the stone run o differont nogles of the opposite odgos of tho

outtors, The frame bos articulations whoreby the grinding wheel
muy bo moved forward und baokward plong tho edges of tho outtemn
0t tho pamo tme that it s rotated for grinding thom. There 18, bo-

sldow, & now elump for holdiog tho cutting bar 80 a8 to sdapt the
fuoe of the grinding wheel o edges of different bovels,

IMPROVED JOINERS' BENCH VISE

Georgo I, Whoeler, Great Barrington, Masa,—In this inyontion,
o Juw In fitted to slido In i plate attached to the ond of the beneh,
and connected with a foot leyver for closing up on the work by foot
power, A rutchet bar Is arranged in connection with the lover for
fustening It to keep tho Jaw closed, The Jsw can be opened and
olosed much quicker than when worked by a screw, and It s al-
wiuys purnllel to the work and the bench, The slide I8 connected
to the lever by a ropo passicg over & pulley, which will, in prac-
tloe, bo mounted oo the plate on which the Jaw slides.

IMPROVED PLUG TOBACCO MACHINE,

Thomas ¥, Mortln, Jersey City, N. J.—This I8 an improved mu-
chine for pressing tobacco leaves to form plug tobaeco, splitting
It Into strips of the required width, and outting said strips Into
plocos or plugs of the desired length,

IMPHROVED MACHINE FOR MAKING TACKLE BLOCKS,
Fredorick 8. Burr, Brooklyo, N. Y.—This I8 a combination of
npparntus whoreby tho sides of wood tackle blocks may be bored
nod dressod o shape, either for rope or metal bangers, automati-
cally In ono machine, 80 a8 to cconomize lurgely In labor of re-
peatedly handling them,

IMPROVED MACHINE FOR MAKING TWIST DRILLS,

Edward 8, Taber, New Bedford, Mass.—This 18 & muachine for
making twist drills with Incrensing piteh or ioclination of the
grooves, A spiral groove I8 made (n the mandrel which revolves
the blank, aod advances [t along the cutters which make the spiral
or twist grooves. In suld groove the key of the wheel which
turns the mandrel works, so that, as the mandrel rises aloog the
key, Its rotation diminishes proportionately to the advance, and so
Increases tho pitch of the twist,

IMPROVED VALVE COUPLER FOR OIL WELLS,

Willinmm Walker, Baldwin, Pa.—By this device, two or more
valves muy bo coupled and worn out before the drawing of the
guoker rods I8 required. A coupling section is screwed to the top
of the lower plunger, which is lowered Into the barrel and con-
nootad by a threaded top stem, with an interior threaded section
that {8 applied to the bottom part of the 1ext plunger to be
gorowoed to the lower section, when the reserve valve Is to be
brought Into operation. A Jam nut with notches is placed on the
stom of the lower section, and engaged by lugs of the upper coup-
ling scotion to be screwed down with the same, for connecting
the seotions.

o

REW HOUSEHOLD ARTICLES,

IMPROVED WASHING MACHINE.

Loandoer Becker, York, Pa.—This invention relates to certain im-
provements upon the patent granted to the same inveator June 29,
1876, and numbered 165,068: and it consists in the particular con-
struction of the rubber, which s made of corrugated boards fast
oned In motallio end frames by lugs and screws, and provided with
studs by which the rubberis supported in the oscillating frame.

IMPROVED STEP LADDER,

Bilas C. Blauvelt, Blauveltville, N. Y.—This device may be readily
arranged for use as a step-ladder or 48 an ordinary ladder, and may
be folded together for storage and transportation, and, when ad-
Jjusted for either purpose, will be held securely In place, In the
curved edge of semicircular blocks on one part are formed three
notches, in such position as to 1eceive a pin and lock the parts to-
gether.

IMPROVED SCRUBBER.

Jobhn Deasey, Fall River, Mass.—To a scrubbing brush are at-
tached side pleces that are suppomted by wheels, The action of a
handle on the side pi prod , in otion with the support-
ing wheel, considerable lever power on the brush, 50 as to press the
same firmly on the surface to be scrubbed, and clean the same ef-
fectively.

IMPROVED WASHING MACHINE.

Benjamin Tarr, Evanswood, Wis.—This consists of an octagonal
vessel made of slats into which the clotbes are introduced and re-
volved in the suds box. Inside the vessel me several hard wood
blocks. There is a novel armogement for supportiog the cover
which constitutes an additional washtub when thrown back.

IMPROVED PRIVY SEAT,

Branch Tanner, Cheneyville, La,—This consists of an osclllating
geat with swinging frontand rear aproas, of which the front apron
is used for watercloset purposes when the seat is swung back below
a stationary inclined cover at the rear.

NEW AGRICULTURAL INVENTIONS,

IMPROVED SHADE FOR HOI BOXES,

Hiram Niles Hucrington, Wilson Place, N, ¥.—This lovention
congists of the connection of the hop box by upright standards
with adjustable shades, supported and braced so thiat the hops and
plekers are protected against sun, rain, and wind,

IMPROVED COTTON PLANTER,

Augustus T, Hatcher, Mansfield, La.—This I8 an lmproved cot-
ton planter, the operating mechunism of which muy be applied to
the stock of an ordinary scooter. It combines lmproved @svices
for opening a furrow to receive the seed, dropping the soed, and
covering It,

IMPROVED OX YOXKE.

Ell A, Farr, Cedar Springs, Mich.—This invention combloes with
the maln beam of a douole neck yoke, a central draft staple, and
brace rods, vertically adjustable to greater or less dopth on tho
beam, to regulate hight of draft,

IMPROVED MILK COOLER OR WARMEN,

David D, Whitaker, Cartbage, N. Y.—This conslsts of u mllk pun
set into a raok with alr space all around, which ls coolod by sigeng
bottom pipes and side pipes, connected to an leo wator dish above
the pan, The whole {8 coyered by u cloth goroen, to keop the dold
alr confined, x

IMPROVED ROOT-OUTTING FLOW,

John 8. Swaney, Marengo, lowa.—This plow s adapted for eut-
ting off the bottom and slde roots of hedge, apple, und othor seed-
liogs and trees in takiog them up.

IMPROVED EXPANSION REEL FOR REAPERS
Alfred W. Shaw, Chatham Center, Ohio,.~This reeol I8 80 con-
struoted that It may be convenlently cxpandod and contraoted to
work oloser to and farther from the cutter bar and ground, with-
out stopping the machine and without changing the tonsion of the

driving belt.
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IMPROVED FLOW,

Iobert A, J. Armstrong, Kooxville, Tonn~This consists In a
mold bourd, baviog oblique sookots for shure and polat, o combl-
nution with a triangular sharo keyed thereto, and o bifureatod
point without fustening, but supported by the stare, With this
construotion, when the lower side of the edgo of theah wre and
polnt become worn, they can be caslly detached and roversod, so
thiut thoy will by self-sharpening, and when worn thick they can
be enelly sharpened and temnperod sepurately,

IMPROVED HULLING MACILINE,

Ueorgo H., Peabody, Broaklyn, N. Y.~This Invention oonsists in
the combinntion of disks, provided with alternste concuved and
flat omory surfacos und wheels provided with alternute convexed
nnd tat emery surfucos. Tho disks and the whoeols are rovolved In
opposite dircctions and at different voloolties, so as 1o rub off the
hulls us the kornels pass through the machice,

IMFROVED INSECT DESTROYING COMPOUND,

Goeorge Thomns Johoson, Pittsylvanin Court House, Va~This
invention contemplates the npplication of a finely divided polson
1o the lesves of the tobacoo plant, in order that it may be taken by
tho Insects nnd destroy tholr lves, Tn conslsts In mixing keroseno
oll, turpentine, und sulphur, in such proportions that it will not bo
refused by tho Inseots, whilo Its effoct will bo thelr certaln and In-
ovitable destruotion,

IMPFROVED FLOW,

Poler G, Johnson, Hoopeston, IiL.—This invention Is an lmprove-
mont in tho olass of rlding or sulky plows whose trucks are pro-
vided with & bent or cranked axle. The lmprovement relates par-
tloulurly to attaching the plow to a ball-shaped lever which I8 piv-
oted to the truck and raised and lowered as occasion requires.

NEW CHEMICAL AND MISCELLANEOUS INVENTIONS,

IMPROVED BRONZING MACHINE,

Chglstian Landolt and Frederick Wichser, Tell City, Ind.—This
bronzing machine consists of & Hexible atencil combioned with a
sliding work table, bronzo box, and bronziog pads, in such manner
that the stencil tolls down and les on the work at the same time
that it is moved under the bronzing pads, und rises off ns the table
18 moved back to take off the work, when the bronze box moves
up to the pads and supplies them. It 18 a simple contrivance
whereby cards, bills, ete., may bo wholly or partly bronzed.

IMPROVED BOTTLE STOFPER,

Albert Freygong, New York city, assignor to Frederick Kolof,
same place.—This conslsts of a swiogicg ball that cariles at its top
part a stopper head with slotted vertical top plate und a recessed
occentric cam lever. The latter forces the stopper hend dowo and
retains [t in the mouth of the bottlie by its stralght part bearing
across the stopper head. The lever is taken hold of by the band,
holding the neck of the bottle when emptying the same, and the
stopper is thereby retalned easily without any chance of dangling
about the mouth of the bottie and interfering with the pouring
out of the contents.

IMPROVED BOTTLE STOFPER.

Adolph Luthy, New York city.—This is a stopper applied by the
neck band, and made of one piece of rubber, extending from the
neck band to and over the mouth of the bottle, so that the swing-
ing yoke with loose sleeve, fitting in a top groove of the stopper,
readily closes and opens the same.

IMPROVED BURIAL CASE.

Oscar J. Case and Edwin R. Richarason, Auburn, N. ¥.—An im-
proved glass burial case bas the lid made In two sections, which
are secured by side lugs and pins to guide projections at the out-
side of the case. The handles or knobs are made in une plece with
the sides.

IMPROVED SHIRT.

Willlam H. H, Tracy, Troy, N. Y., assignor to himself and Fred-
erick Spaulding, same place.—This shirt is so constructed that the
parts of the bosom will not be drawn out of positicn and shape
by the workiog of the side parts of the front. The bosom s left
{reo at its side edges, but attached to the body at the top and bot-
tom edges and along the centoal llgc.

IMPROVED SHIRT,

Morris Popper, New York city.—This invention proposes to fur-
nish partly mado shirts, in which the parts that require skill in
putting them together shall be properly sewn, while the long
scams of the sides and sleeves, that require no particular skill,
shall be left unsewn. The zleeves are to bo without cufls, so that
they may be cut to the length required for the arms of the wearer.

IMPFROVED MIDDLINGS PURIFIER.

Edwin N. Lapham aod Josoph Laphaw, Peru, N. Y.—A hollow
trunk, which stands nearly upright, has stationary beators extend-
ing ncross and located In groups aloog the upper portion. The
lower side has § es forthe pe of the middlicgs Into a spout
for conducting them away, the passages belng regulnted by valves.
The trunk bends over into & horizontal portion, in which are other
stationary beaters, and below thewm is a hopper for roturns.  From
the inlet the middllogs are blown up along the trunk against the
beaters by & fan, the light particles being separated and carried
off to the bran biv, while the heavier portions fall through the
valves, and the returnsgo back to be worked over again,

IMPROYED NECKTIE HOLDER,

Max Rubin, Drooklyn, BE. D, N.Y.—~To tho Inner side of the
tio 1 secured a metalile plate, which bas a transverso slot formed
init. One end of the slot is made largo euough to receive the
hoad of the stud or button of the shirt neck band, The middle
part of theslot {8 made of only sutficient width for the stem of
tho stud to pass through. The other end of tho siot I8 made wider,
but not wide enough for the hoad of the stud to pass through. A
ploce of elastio 1s interposed botween the plate and the tie to hold
tho hoad of the stud pressed agalost the (noer slde of the plate,
and kKeop It from stiding.

STICK FOR DIPPING STAMENS FOR ARTIFICIAL FLOW KRS,
Ambroso Glraudat, Neuvy(Norwood . 0., N, J.~Tho two parts
of tho stioks nre wade of the usual size, To the end of the lower
part {8 attaohed o hook, which enters and fits (nto u slot la the end
of tho othor part to look tho sald ends together. Through trans-
verso holes nre passed strips of spring metal, the ends of which are
bont upwird 50 48 to look the two parts, To the face of one part,
near (s slde edges, and to the faco of the other part, at Its centery,
uro attaohed cords, to hold tho threads scourcly. With this con-
struotion, the stiok can be readily and quickly applled to the
thronds, and will hold them soourely while beicg dipped in the
paste.

; IMPROVED APRON,
Josoph Mulonzo, Great Fully, N. I, assignor to himsele and
Frank Mulongo, same plaos,— conglsts of n sheet of patent
leathor, conatruoted (o tho form of an upron, but contincted in
tho portion to fit the walst by gore slits out In It and sewn up, A
walst band s attnohed 50 a8 toserve for n holder for the weaver's

shoars and reed hooks, The device Is desgned to protect the
olothes of the weayer from tho wear of the front beam,
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Al Frult-oan Tools, Ferraoute W'ks, Bridgoton,N.J.

For Best Dand and Scroll Baws, Universal Wood
Workers, Planing and Matohing Machines, address Ben-
tel, Marg: & Co., Hamit Onto,

Wind Mill Rights Cheap—One county in each
State to give for Introducing the mill, For torma, &c.,
sddress E. 8, Smith, Good Hope, 111

Wanted—Address of Makers of Papler Maohé
Cetliugs. Address J. Parmelee, Des Motnes, lowa

Comer Cutting Machine, Chooolate Mifl, Bolt
Cutter, Letter Press snd Btand ~all at Dargalos, A B,
Cobu, 1% Water 5L, Now York

Hamilton Rubber Works, Trenton, N, J . Manu-
facturers of X pavement Hose, and any size, also Relt.

tng, Packing, Car Springs, and Ruvber for Meohanieal
uso. Bend for price Net,

ARyl

C.S R.will find that collulold 1s a substance
suitable for hus purpose. Sce p, 23, vol 3.0, H.
D. will find a good desoription of soluble glass on
P. M5 vol. 38 —F. H. will find a description of the
transfor fuid, for transferring evgravings to wood,
ote, on p. 18 vol. 30.~M. M. will ind directions
for preserving natural lowers on p. 204, vol. 28—
F. L. W. will 8nd directions for stufiog birds on
P. 250, vol. 30.—B W, B, will find directions for
sottiog oarrisge axies in  this issue —N. D, will
nd a recipe for hydrofluoric aold, for embossiog
glass, on p, 28, vol. 8. —M. G. will find an explan
ation of the difference between the bights of the
tides in different localities on p. 65, vol.28—D, W,
G. will ind a formuls for safety valves on p 107,
vol. §L.—A. B, F.will ind a desoription of a Bun-
sen burner on p. 357, vol. 33 —N. 8. will find direc-
tions tor making a sun dial on p. 408,vol. 20.—F. W.
D. will find ¢irections for silverpiating without a
battery on p. 408 vol. 32, For a similar gold pia-
tir g, see p. 116, vol. 33. For slverplating with a
battery, see p. 133, vol. 30.—-G. G. will find a good
recipe for black ink on p. 82, vol 33.—J. F. A. can
oaseharden bis steel cams by the method described
on p. 88, vol. 3L.—M. 8. can prevent an scoumuls-
tion of rust on his machinery by following theds-
rections on p. 169, vol.38.—W, E. D, will ind a
good recipe for gold lacquer on p. 240, vol. J—
AS,JHT,AJ W, Jr,J.McC,E.G. P, AL,
W.H, and J. K., whoask us 1o recommend books
on industrial and sclentific subjeetsshould address
the booksellers who advertise in our columns, all
of whom are trustworthy firms, for catalogues.

(1) P. M. H. A. K. asks: How many horse
power will it take to runa 8 inch circular saw
through & 2 feet log of hemlock or oak? A. Or-
dinarily about 10 horse power to every 1 inch of
feed In each revolution of the saw, In order to
give anything like & correot estimate, the amount
of feed to each revolution, the number of teeth,
and speod of the saw should be given. Sixty inch
saws are run to cut all the way from 5,000 to 40,000
foet of oak and hemlock per day.—J. E. B, of Pa.

(2) A. B. W. asks: 1. Of what size and of
what kind of glass should a lens be to take a pho-
tograph 2 feet square, the object to be about 18 to
20 feet from the glass, and (he focal distance £ or 3
feet? A. You should have a photographio view
camera of 2 feet focal length. The size of the
glass may be two or three loches diameter. 3.
Could such a photograph be taken easily? A. Not
very. 8. Please give me & process for taking neg-
atives on glass. A. Consult some text book on
photograpby.

@) F. F. says: 1 soe in the Screxrtiric
AMERICAN SurpLEMENT mention of a meteor
which pussed near Boston on February 5. The ar-
ticle says that, “after trayversing a path which
consumed & scoond In time,” it gradually slack-
ened speed, and finally became motionless. At
the spoed at which it must have beem moving,
bow could it have become motionless? A. The
article says that the meteor moved from east to
south, whiclsmplies a change In 1ts line of motion,
#0 that, when the direction was In the line of sight,
it became motionless o the observer. This was
probably caused by the body being deflected by
the resistance of our atmosphere.

(4) N. A. E. asks: How can Iuse crayons
on drawing paper without leaviog streaks? A,
An even tint can be produoced by usiog the tip of
the finger, or a small pointed plece of india rub
ber, or a paper or leatherstump, to be bought of a
dealer in drawing matecials,

(5) X. Y. Z. asks: What are coprolites?
A. They are the fossll excroments of extinet aal-
mals, and are found lo immense beds In some
ocounteies. They are valuable as maoure.

(6) H. T.ssks: Is it posible that a direct-
noting steam pump can work with a variable out-
off 80 that the steam exgunds down to Wi lbs. 7 A,
We know of no direct acting pump haviog s varl-
abile cut-ofl,

() J. W, asks: 1. Will a cupola 0 inches
in diameter be large enough to molt and run into
ono plece 20 Ibs, of castiron? A, No. 2, Woat is
the largest amount It will run into one plece? A,
It might run 10 Ibs. 3 The bottom of the coal and
fron door is 3 feot 2 Inohes above the bottom of
the cupola; is this bight sufcient? A, Yes, for
the diamoter of the oupola,

(8) G. W. C.nsks: 1. Is there such a thing
s drill for drilling square holes? A, No. & 1s
there any probability of one being invonted? A,
No.

(9) C.8. C, aska: 1. Is tool steel the beat
for makiog tuniog forks? A. Yes, 2, What lem-
per s required? A, Temper it to a blue,

What grade of soft {ron is best for olootro-mag-
nota? A. Ulster or Norway iron is best,

(10) B. 8. says: | have a portable engine,
and the boller {s crnoked, The crack s about two
fnches long : 1t is sltuated Just above the grates,
near tho mud valvo, and It leaksslightly. Is there

T'he Oharpe for Insertion under this head ( One Dol
lara , If the Notéces exceed Four Lines, One
DoBlar and a Holf per Line wii be charped.

. Implemonts and Industrial Machin-
v ort & Domestic Use. R.H.Allen & Co.. N.Y.

Manufacturers of Ciroular Saw Mille, ploase send
Description and Price List to Jos, Minchoner, Troy,Ala,

Wanted —Small olean (ron oastinegs. Makers,send
address, Box 3, No. 180 East (b St New York.

For Sale—Two Hydmullo Presses, with double
power pamps, new {12 1n. ram, 8 fL HIL, clear spaco § fr.,
plaren &x31. Also three new Power Elevators, Mer-
rick's make, below c-st. Jobn Moward, No. 170 Rit-
tenhouse St.. Phlladelphia, Pa.

For Sale,cheap~The Poenmatio Machinery used
tn Stoking Plors at South St Artdge: Comnremor, En.
gine Knowies Pump, Recelver, Gauges, &e.. all perfect
and complote. Address F. W, Getz 490 Library 8:.Fhlla,

For Sale—Half or wholo Interest In a manufac-
turing basiness (patented), together with the machin.
ery. Addroms G, P T, Box T, Naitimore, Md,

Steam Bogines—25 per cont axtra power or sav-
ue In toel, gaaranteed, by applying the R.&. Condenser,
T. Sanlt, Consult'g Rug'r, Gen"l Agt,, New Haven, Ct.

Wanted —An exclusive Agency for the sale of a
frst class patented artiole or machine of practical utll.
ty. Address H. C. Goodrich, 3% State 8t,, Chieago, 111,
 Want d—To Manufacture on Royalty or Buy a
good amd cheap Corn Sheller, Address Girdwood &
Melellan, Ashville, N. C.

Loather and Rubber Belting, Packing and Hose.
Greene, Teced & Co., 18 Park Place, New York.

Wanted—A small machine that will, by touch,
register, one at a time, the number of articles handled.
Address Edwin A. Stmonds, Erie, Pa.

For Sale—Engine 20x34, one 16 ft. Engine Lathe,
one large HBlower, four dank Engines, two Steam
Pumps. Bull & Co.,Indianapolls, Ind.

The Bastet Magunetio Eogine for runniog Sewing
Machin=s, Lathes, Pumps, Organs, or any light Machin-
ery, 122 to & borse power. Agents wanted Address,
with stamp, 1113 Chestaut St , Philadelphia, Pa.

Wantad—A few good Machinists ; must be first
class performers on following tnstruments, viz.: E flat
Coraet, E fat Clarionette, E fiat Tuba, Soare Drum.
Address H, B, Smith, Smithville, Barl. Co., N. J.

Wanted—Manufacturer of Iron Tools or Steam
Engines, to take part of Salesroom with a long estab-
fsbed firm fu this city. Expenses light. Address H..
P. 0. Box €79, New York City.

Sure Cure for Slipping Belts—Sutton's Patent
Pulles Cover I warmaated to double the power of any
pulley. Circulars Free. Agents Wanted. Joha W.
Sutton, % Liderty St , New York.

Soroll Saw Blades, best quality, made to order,
and Sheet Steel cut to pattern, by A. Coats, 105 Hester
6t., New York City. Sead for List.

Hotohkiss Air Spring Forge Hammer, best in the
market. Priceslow. D. Frisbie & Co., New Haven,Ct,

For Sale—At a great Bargsin, Grain Elevator,
Hay Press, and Warehouse, all In excellent repalr and
good looation. Address C A Gleckier, Farmington Tows,

Machinist's Tools, second hand, which must be
#0ld in order to close up an old partnership. For pam-
phlet, giving full description of each tool, address Step-
toe, MoFarian & Co., 214 West 2nd St., Cincinnaty, Ohlo,

Baxter Wreoches fit peculiar corners. Prices
reduced. Greone, Tweed & Co., 18 Park Plsce, N. Y.

The French Files of Limet & Co. have the en-
dorsement of many of the lesalng machine makers of
America. Notice ssmples in Machinery Hall, Centennial

Exposition. Homer Foot & Co., Sole Agents, 22 Platt
Bt., New York,

Vertical Tubular Boilers, all sizes. Send for
price Uist. Lovegrove & Co., Philadelphia, Pa,

QCentennial Exhibitors, buy your Belting in Phil-
sdelphbia, from C. W. Arny, 143 North 34 5., and save
freight and trouble, Satisfsction guaranteed.

‘Wanted —Chbarge of Weaving Department, Cot-
ton or Satinet, by s practical, experienced msa, Ad.
drem A B.C., P, O. Drawer No. 5, Greenville, N, H.

‘Wanted—Tubular Condenser. Boston P.O., 539,

Trade Marks in —By a recent amend-
ment of the Eaglish laws respecting Trade Marks, citl.
zens of the United States may obtaln protection In
Grest Britln s readily as In this country, and at about
tho same cost. All the necessary papers prepared at
this Ofice. Fer further Information, sddress Muun &
Co., 3 Park Rew, New York city.

Gas snd Water Pipe, Wrought Iron. Send for
prices to Balley, Farreli & Co,, Pittsburgh, Ps.

Bhingles and Heading Bawing Machine. See ad-
Yertisement of Trevor & Co, . Lockport, N ¥,

Solid EmeryVulcanite Wheels—The S8olidOriginal
Emery Wheel—otber cinds ymitations sad tnferior, Osu-
tion—Our pame Is stamped (o rull on all our best Stand.
ard Belting, Packing, snd flose. Buy tbat only. The
oest (s the coeapest. New York Beiting and Packing
Company. 37 and 88 Park Bow. New York.

Bteel Castings, from oune Ib. to five thousand Ibs.
Invalosble for strength and durability. Circulars free.
Plushargh Steel Osating Co.. Pittsbargh. Pa

Linen Hose for Pactories—1, 114, 2 & 244 inch.
Atlowest rates. Greene, Tweed & Co., 18 Park Place,

For best Presses, Dics, and Fruit Can Toouws, Blss
& Willlams, cor. of Piymouth and Jay, Brookiyn, N. ¥,

For Bolid Wrought-iron Beams, etc., see sdver-
tisement. Address Union Iron Mills, Pittaourgh, Ps,,

for Jithograpt , &c
Hotchkiss & Ball, Meriden, Conn., Foundrymon
snd workers of sheet metal. Fine Gray lron Cestings
10 order, Job work sotelted,
American Metaline Co., §1 Warren 8t., N.Y. City.

For Bolid Emery Wheels and Machinery, send
e Union Stone Co,. Roston, Mass., for .
Hydrzulic Presses and J new and sooond
band. Lathes anc Machinery for Pollehing and Buffing
Metals, E. Lyos, 49 Grand Street, Now York,

Bpinning Rings of s Buperior Quality—Whitins

For best Bolt Cutter, at greatly reduced
sddress H. B, Brown & (’:o.. NewHaven Oo.n.'“o.‘
Diamond Tools—J. Dickinson, 64 Nassau 8t., N.Y,
Patent Scroll and Band Saws, best and cheapost
puse, Cordesman, Rgan & Co,, Clocinusti, Ohlo,
The Original Skinner Portable Engine .
proved), 20 S H.P. L. G. Skiaser, Erte, Ps, o
band Iron W Tools for Bale. For
Hst, spply to New Havea M't'g Co,, New Haven, Conn,
Our new catalogue of drawing materials will be
sent on receipt of 10c, Add, Keoflel & Eeser, Noew York,

Temples and Oflcans. Draper, Hopedale, Mass,

any way of stoppiog the loak without having the
boller patched? A, Coment MAY be used. Ben p.
831, vol. 32, The best plan i to patoh the boller,

——
(2N A. L.asks:How ean 1 \-n|,..n|l'""u‘
chouo? A. Parkes’ method 1 pow

oene
adopted, The onoutchouo I8 Immersed Tn a :’I;'
(11) F. L. ssks: What I the gafe working | ture of 3 parts of isulphide of carbop od |
promure for a boller made of wrought iron gas | Part of obloride of suiphur,

It 18 next places
A room heated toW* Fab.;and when all (ke m""

phide of carbon has beon volatilized, 1he pro

I8 8o far completo that It s only requisite 1o boll
the material in & solution of about 18 oz of caug.
tio potassa to 2 gallons of water, the vulosnizeq

cwoutchouc befog next washod Lo remove exoesy
of alkall,

pipe, of 2 Inches Intornal diameter? A. You can
carry 100 Iba per square inoh,

(12) G. C. W, asks: Will whitelead harden
under water? A. No.

(13) A, ankn: 1. Will copper, when melted,
flow as freoly as lead? A, No. 2. Wil oopper
give sa good an impression of the mold as lead 7
A. No. 3 WU a black Jead orucible stand sum-

(28) C. 8. A. asks: Ploase explain how the
clent hoat to melt copper 7 A, You.

jetties at the mouth of the Mississippi river are
made, A, See p. 273, vol. 42,

Are they now at work on the tunnel between
Now York and Jersey City? A, Yes.

Wo bave some glasses that wore dipped into wa.
tor with milk on them ; the bot water
(15) F. D, L. asks: In there any flux, weld- | set the miik, leaviog a milky stain on (ﬁze::"’
Ing compound, or moans whereby & steel face can | that wo carnot wash off. How ean we make m;..‘
be united to the Jaws of a oast Iron vise by putting | glasses 100k olear again? A.Try a little commo
the steel In the mold, and pouriog thereon molton washing soda. =
fron? A.Bteol faces aro woided to oast fron in the

How is dry steam made? A. Dy using & well
way you mention, without the employment of | constructed bolter or a superbeater,
any flux,

; (29) D. R.asks: 1, In tinoing b
(16) W. B, F.askn: Inthore any other way | s the best method, by eream of lﬁu’r‘an‘i?'l?:
of makiog steel name stamps than with a chisel ? by protoxide of tin solution? A. The cresm of
A. We know of no way of makiog them save with | tartar method is In more general use. 2. What Iy
chisels and filee, but they could no doubt be|the time required to do it7 A, Tt varies from W
stamped with suitable dies. mioutes to balf an bour, and sowetimes lor ger,
3. In polishing rmooth sheet bras to a bigh fnish,
how shall I prepare my wooden wheel after the
leather is applied to the rim? A, Glue emery to
the cutting wheel : and for polishing, use & brush
wheel and & rag buff to finish with.

(30) J. M. asks: 1. How much incline per
foot should an electro~copper plate bave to Insure
success in arresting very fine gold dust? A Am-
nlgumated copper plates, set {o sluices for obtain.
ing very fine gold, are put st an {ncline of from 1
to 134 Ioches per foet. 2. Do strata of red sand
found in aluminum or modificd drift generally
ocontain gold dust? A, We belleve so.

(81) W. J. G. asrks: 1. Does it make any
difference In the expansion and contraction of
mercury, in a thermometer, whether the tube is
sonled ornot? A.Yes. 2 How can I regulate au-
tumationlly the hest In a close box, o thet I can
socure a certaln temperature? A, It cau be done
by heating the box with steam or water at a fixed
temperature,

(82) R. C. asks: At how many revolutions
per minuts could I run with perfect safety a
gnindstone 6 feet In diamoter and Sinches wide on
the face? A. It would not be well to run the
stono faster than 75 or 50 revolutions per minute,

This is on tbe supposition that the stone isas
strong asa built-up milistone.

(38) J.G. R. says: I have an engine of 1
inch cylinder and 24§ incbes stroke, and want to
build for it a boiler which will make steam rapid-
1y and which will stand about 25 to 30 Ibs. press-
ure. Of what size, material, and form sbould it
be? A.Makea cylicdrical boller 10 incbes in di-
ameter and 2 feet long. Copper Is a good material;
it should beabout /; of an inch thick, with beads
from 3§ to 3 inch thick.

(34) M. E. J, asks: Supposing a ball of im
mense weight to be rolled around on the surface

of the earth, would {t affect the center of gravity ?
If it did, suppose a ball of the same weight could
be fired from a cannon around the earth without
touching the surface, would that affect the center
of gravity in the same way? A. The effect you
mention would be produced In both cases.

(85) J. M. Y.asks: At what speed ehould
water move in a draft tube under a water wheel
to give the most power to the wheel? A.If you
make the draft tube with the same area of supply,
and allow it to dip ioto the water a few inchesst
the bottom, you will bave a satisfactory srrapge-
ment, provided the tube isairtight. It isvery im-
portant to attend to the latter point.

(36) J. F. B.asks: 1. Can water be raised
10 feet high by & wheel 10 inches in diameter, 3
fuches wide, the floats being fastened on » square
shaft? A. You will have no trouble in misiog the
water to that hight, with 100 to 150 revolutioos a
minute. 2. What should be the size of the pipe
1o which it is to be ralsed? A. A two inch pipe
will answer very well.

(87) C. D. B. asks: If I Jet steam intoa
vemol of boller plate, 2 feet in diameter and 6
teot long, to the pressuce of 100 1bs. to the square
inch, how long will it take for the same to lose its
pressurel A, If the alr surrounding the boller is
still, the radiation will take place at the rate of be-
tween 3 and 4 units of hoat per hour for each de-
groe of difference between Inside and outside
tomperatures,

(88) 8. P, 8. asks: 1. How high may I
carry the water (n a boller constructed with on In-
slde oase, without danger of filling the insice case?

(14) W. M. B, aaks: Would the wear from
friotion on a pulley bo greater in using & wire
band than with a leather bolt7 A, Yes.

(17) H.D. 8. B. asks: Is thore & machine
shop in the country that has the oapacity of

buliding two locomotives a day ? A. We know of
none.

(18) P. E. L. asks: Can cone friction coup
lings be ured on a sbaft running at 140 revolutions
per minute, transmittiog 80 horse power, one
part of the coupling to have a lever sttached to
throw the same in and out of gear while running ?

A. Yes. Friction pulleys will answer the purpose
well,

(19) W. H. C. asks: By what process may
cast steel be annealed 50 that It can be easily cut
with a chisel? A. Heat it slowly to & cherry red,
and let It cool off, well covered with slaked lime.

(20) J. 8. M. acks: 1. Is the pump on an
engioe to force the water into the boiler? A Yos.
Where Is it generally situated? A. Deside the
boller, 2. By what means Is it worked? A. By
an eccentric, cam, or crank,

21) E. G. asks: How can I keep cider
sweet for the market? A. If after the first rack-
ing the fermentation still continues, it is botter
tbat the operation should be repeated as often as
any scum rises to the surface. The floal meking
should be performed in fine weather. When the
bottles are filled they should be set by, unocorked,
until morning,when the corks must be driven In
ughtly, and secured by wire and melted rosin or
any similar substance,

(22) B. asks: What is the best method of
caleining borax? A, Put it In & capacious cast
iron pan over a moderate fire,

(28) F. B. M. asks: How can white lead
paint be made from old lead pipe? A. Roll the
lead out into a thio sheet and place it in an earth-
on pot with a little vinegar (n the bottom. Then
bury the pot in fermenting stable dung or spent
tan bark. The acetic acid of the vinegar corrodes
the metal, forming a superficial coating of acetate
of lead. The carbonic acid set free by the decom-
posing vegetable matter displaces the aocetic acid,
combining with thoe lead and forming the carbon-
ats (white lead). The acetio acid thus released at-
tacks more metal, which is again carbonized, and
thus, with & small charge of vinegar, the opera-
tion is continued a long time, and a large quantity
of lead obanged Into carbonate.

What is the weight of a medium-sizod locomo-
tive? A, About 30 tuns, with the tender.

(24) J. C. R. asks: How can I mold chalk?
A. Ground cbalk, If moistened with a little gum
water, may be pressed into a mold in a compaot
mass, by means of hydrulic pressure.

.M. Jr, asks: What is the process
of ma deodorized alcobol er cologne spirit
from common aloohol? A. Alcobol employed in
perfumery should be free from all smell of fusel
or other olls. Atlwood's (patent) alecobol Is de-
odorized by distillation over permangaoate of po-
tassa. Spirit of wine, brandy,and aloohol distilled
over soap lose thelr empyreumatio odor and taste
cotirely, Atabout 215* Fah., the soap retains nel-
ther aloobol nor wood spirit. The empyroumatio
oll which remains in combination with the soap
which forms the residuum of the distillation, is
carried off ata higher temperature by the watery
vapor,which is formed during a second distillation,
the product of which Is asoap free from empy-
reuma, and Is Ot to be used aga'n for similar pur-
poses. The concentration of the aloohol Incroases
In thisoperation more than when the sosp Is not
omployed, bocause this compound retalns the wa- | | wigh to generate stoam at tho rateof 1 ouble
ter, and the aloohohio vapors which pass over are | g0t per minute for each lipearfoot of the boller,
more cuncentrated. Thirty-three pounds of #00p | 40y the water 186 or 7 irches wide at the water
aro enough for one bundred galloos of empyreu- | jina Wil the water colleot In the steam room to
matic brandy; and direct experiment has sbown | .o oreat extent if the water line Is kept 4 inotes
that, under the most favorable clrourastances, the | pelow the top of the oase? A. You will bave to
soap can retain 20 per cent of empyrevmatio oll. | 5,k ¢ some experimonts to determive this matier
The soap employed should contaln no potasea; it | gonnitely. Wo Imagine, however, that you will
should be hard or godu soap. and ought 1o bo COM= | ang |t necessary to carry the water at least 8 foch-
pletely free from any exorss of fatty molds or | . pelow the top of the case. 2. We bave an e~
fluids, otherwise It may rendor the product rencld | oy,0 which runs at 120 revolutions per minute,
or impure. Common soap, made with soda and ;
oleine, has satisfied all the conditions in practioe,
If this soap is employed, it is botter 1o add a little
soda during the Orst distiliation.

(26) C. A. aske: 1. Would a horizontal en:
gino 2x3 {nches propel a boat, large enough for £
persons, up stream ? A, You could use this engine
in & boat 20 feet long. 2. What size of botler would
sho waot 7 A. Make one 234 feet in dlameter and

4 feet high, 3. What speed would she make? A.
Probably § or 6 mlles an hour,
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(89) O. 8. P. aske: 1. What aize of boat,
ribless pattern, will bo large enough to carry 12 or
15 porsons? A, Mako it 80 foet long and 634 feet
wide. 8. What alzo of boller I8 necossary for an
ongine 4x8 Inches? A. Make a boller 3 foet In di-
amotor and 4 feot high. 8. What size nad piteh of
propeller will be necessary to run the boat as fust

as pomible? A, Propeller 2344 foot In diameter
and of 834 feet pltoh,

(40) T. K, G. asks: 1, Wil a simple coll of
pipe do for a suporhoater? A, Yes, 2 Can there
bo any jolats lo the same, elthor of malleable or
onst fron, without the difference In expansion
causlog a leakage of steam? A. Wae thiok that
suoh joints might be made tight. 8. Is s obeok
valyo nocessary between the bollor and super-
heater to prevent the return thoreto of the super-
hoatod steany, in oase the How of steam st thoe out-
lot was cheokoed or rotarded? A, Some kind of
valve 18 required. & Why Is thore no ecooomy
o fuel in distilling n vacwo? A, There might be
some trifling economy (£ the cost of maintelning
tho vacuum were not counted; but it would be
vory slight, as the diminution In the total heat of
evaporation would be very little,

(41) W. G, says: [ have a stoam pump with
a 2 lnoh cytinder, 700 feot underground, and [ am
obliged to carry the exhaust steam to the surface.
Of what size shoald the exhaust pipe be 80 as oot
to have any back action on the engine? A. The
exhaust plpe should have an aroa at loast as large
as the exhaust port of the cogine. 2, What s the
choapest and best matorinl to make ftof 7 A,
Make it of galvanized (ron.

A R J. M. says: 1, 1 am about to con.
struot an englno with a dxl fooh oylinder. What
should be the size of the ports and exhaust? A,
About s of piston arca. 2. How large & fly wheo!
would I need? A, From 9 to 10 Inches in dlamo
ter. 3. Waat should be the size of the bollor, using
oharooal for fuel? A, Make it 10 inohes In diam~
oter and 2 feet long, 4. Could I use n wood cyllne
dor, allowing the wood to be half au tnoh tolok ?
A. Not with satisfactory results,

(48) L Y. asks: Does it make any differ
onco how high & dam 18 oo a stream of water if
the whool uses all the water? For Instance, wo
havea mill raaniog 10,000 splodlies, aond it holds the
water Just ingide the dam and oo more, We want
to run 2,000 more splodles; would ralsiog the dam
give us aoy more power? A, Uander the olr-
oumstances stated by you, ralsiog the dam and
dolng nothing else would produce no effect on the
power. .

(449)8. T. M. asks: Why is the letter E
placed on the left hand side of an ordinary sur-
voylng compass, transit, or similar Instrumentand
the W is placed upon the right? A, Some lnstru-
ments are graduated with the B on the right, but
the more usunl arrmogement Iy us stated In your
question. We do not know who fest adopted the
geaduation; but the reéason for it Is easily ex-
plained. Soppose a line to which the compass is
directed has an E beariog: then In an instrument
graduated like a marinor's compass, the N end of
the needle would polnt to W, because In taking a
bearing the needle is stationary and the gradua-
ted cirole revolves; so that a bearing to the right
of N is read off from N towards the left, and vice
versa. Heace, If the Instrument were graduated as
in the mariner’s compass, it would be necessary
to reverse the readiogs before entering them in
a notebook.

(45) E. R. asks: How can I fix gold on pic
ture frame moldings? A. Flrst give the wooden
frame & coaring of hot size and whitingt both ar-
uocles must be of the best quality. Smooth this
coat down with a pumicestone and water, and
thoroughly dry. Melt some gluo size in water,
and apply witha soft camel’s bair brush. Let dry,
and wet a partata time as rejuired, and press the
gold leaf on lightly, and blow on it with themouth
t level It. Buarnish with an agate tool.

(46) T. B.C.asks: 1. Does sulphuric acid
lose its afinity for watery vapor by use? A, It
gradually becomes diluted by absorption of the
aqueous vapor, und becomes correspondingly less
officlent. The rapldity with which this takes place
dopends altogether upon the npparatus itself and
the method of working It, and It can be determined
by oxperiment. 2. Is the acld decomposed or
otherwise rendered worthloss after using for a cer-
talo length of time? A, Tho acld i3 pot decom-
posed, but combines with the water to form a hy-
drate. The acid may be recovered agaln with all
its original strength by ovaporatiog the liquid in
large glass or porcelain lined vessels.

(47) F. C.R. asks: What sizeof engine is
bost for & boat 25 feut In length and of 7 feet
bonm ? A, Ono about 4x8 Inches would probably
nnswer.

(48) F. H. asks: 1. Do the screw propellers
used oo ocoan steamers have two, three, or four
bindes? A. Thoy goenorally bhave olther three or
four blades, 2. What Is tho number of blades on
the propeller sorows used on tho White Star Line?
A. We belleve that three-bladed Hirsch propellors
nro used on tho steamors of this line,

(40) B. A, J, asks: Why do frozen mercury
and red hot (ron produce the snme sonsation? A,
They both disorgaocize tho fesh,

(50) T. M. D, asks: What would be a safe
pressure to carey In a boller 12 {noches bigh and
10 fnohes in dinmoter, made of Jy looh coppor,
with a 8 loob flue? A, Bafe pressure will be about
15 1bs, persquare inoh, 2, Would the above bollor
do for running a sewing machine with an englone
134 (nches bore and 8 inches stroke? A. Yes, If it
be well set,

(61) C. F, and othors sk for a recipe for a
niokel-plating solution. The followlog 1s a good
oue: Digest the nitrate of nlokel In ammonia un-

Scientific mevican,

until a precipitate boging to form. MHeat wontly
for some Ume, fliter, and allow to cool. It is then
roady for use

(52) L . F. anks: 1. Which in the deepost
well In the world? A, The brine well st Kissingen,
In Bavaria, is 2,000 foot deop. Wo belleve thero s
one 1o Parls nearly 5,000 foot (o depth, Perbaps
ROme of our readers onn toll us of doopor ones. 3,
Can wator bo takon out of & woll 20 yards doop by
any othor way than by steawm, wind, anlmal, hand,
or other power? A. No. Some kind of power
be required,

(53) M. H. K. myn: Wo recontly molted
some sliver, using muriate of ammonia and boras
s flux, Oa taking out the Ingot It usually shows
A granulated surface, similar to that froquently
soen on sloo-conted artiolos, In this case the sur-
fuoe showed (undor a glasy) fine ornoks following
the linesof the granulations. Please oxplain both
granulnted spposrunos wod ormoks, A, Tho fis-
Slres wore probably onused elther by some fmpurls
tiesin the luxes employod or contaminations in the
motal. When wsilver (s fused, [t absoebs oxygon
from the ule, which ts again libersted on coollug,

(54) C. J. A, asks: How much varistion
would the sixtesnth of an tnoh atthe mussle of a
rifle make (o the fight of a ball.over 1,000 yurds of
wround, supposing the guo to shoot correotly,thore
bolog 0o wind to vary the ball in its flight? A,
Length of gun from breech to mumle, fn feet ::
§,000 : 1 00825 : variation at target, (o inohes.

(65' J. P. B adks: 1. How can I find the
speolfio gravity of a Buld with a speolfie gravity
bottle containing 100 or 1,000 graing? A, The liquld
to bo oxnmined 18 brought to the tempernture of
00* Fah,, and with it the bottle 1s fitlled up to the
mark, It s thon wolghed, the countorpolse boing
on the opposite soale pan.  Divide tho welght
thus obtained by the welght of an equal volume
of pure water at the same tomperature, The quo-
tient will bo greater oc less than uoity us the li-
quid exporimontoed upon Is heavier or lighter than
water, 2 How muoch ought a fluld to welgh be-
fore dividing It by the contents of the bottle,
whose spocific gravity is 1'2?2 A, The specifio
geavity of the bottle (tself isnot taken, A couns«
terpolse of the exaot welght of the empty bottle
I8 made from a bit of bruss, an old welght, or
::mumlnc of the kiod, und carefully adjusted by
ing.

(56) J, P, M nsks: What is the meaning
of “aren of way in square feet," and *“ wot peri-
motor In feet 7' A, If water flows in a trough at

the level, A B, then the area of way I8 the area of
the cross section of the water, A BC D; and the
wet perimeter is the length of the line of contact,
ACD D, of thecross section of the water with
the cross section of the trough.

(57) R. S. M. says: 1. I want to run two 60
saw gio stands at the distance of 800 yards. What
size of shaft shall T use? A.Use 24 Inch shafting.
2. What distanoe should the bearings be apart? A,
From 7 to 10 feet. 3. Does the length of the shaft
tend to weaken it? A, Yes.

(68) E. D. Z, ssks: 1. In building a small
sloop, what kind of putty shall I use n the nail
holes? A. Mix 10 Ibs. whiting with 1 Ib, white
lead, ndding enough linseed oil to give the putty
the proper consistence. 2. Whatsize of Iron wire
rope should I use for the jib stay and for the
shrouds, one on each side of the mast, for a wain
sail of 216 square feet and a jib of 108 square fest?
A. Probably the smallest size made for ship's rig-
glog will answer very well.

(59) 8. A. C. asks: Would a process, by
which the surface of wrought {ron while being
forged to thedesired shape, could be made suscep-
tible to belog hardened by plunging red hot in
cold water, be of any practical value? A, Yea,

(60) W, I nsks: Why will not smoke as-
cend through the flues and up the chimoey of a
poller which has lain still for four or five days?
A. Probably because the draft is lmperfeot and
the connections cold.

(61) 8. D. K, says, in reply to 8. H. B., who
asked concerning bullding skiffs : Having declded
on the length and width of the boat, take a piece
of rough board, as wide as the boat is to be high,
and as long a8 the greatest desired width of the
boat. Saw the ends on & bevel of about 4 Inches
to 1 foot. Then select the boards for the sides,
saw the onds to the same bevel as the oross sec-
tion, and find the center of eash, Then nall them
by thelr oenters to the beveled enda of the oross
sootion, driviog two nails each side half way in so
that thoy can be easily withdrawn, Briog the
boards togethor at both ends, At stem and stern
posts, secure them well, turn the boat bottom up,
and true off with drawing kunife and plane, Then
pail on the bottom, turn over aguin, true off the
top Nt knees, knock out e cross seotlon, and the
boat Is done. This will make a boat as fust as can
bo made, and of porfect shape. The boat, when
finished, should be allke at both onds, nod (for
speed) nbout one sixth wide as itis long. The bot-
tom should form a curve of about & of an Inoh to
a toot, both fore and aft and athwartships, as
stralght lines are not compatible with speed.,

(62) J, M, M, pays, in answer to J, E. J.,
who asks If an schromatio spyglnss of 8 power
would bo of any use for astronomical purposes: |
buve n glass of 35 power, which shows the globu-
Int form of the planets, the moons of Jupiter and
Baturn, rings of Saturn, sun spots, ote, I have
algo told the time of day from a olook 10 miles

tl 1t will dissolve no more, Then add a cold, sat-
urnted solution of Gluuber's palt (sulphate of soda)

distant. Ioan discern a man over 20 miles away
on a clear day.
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68) C. A. K. says, in answer to R. 1 C's
query as to power for grinding : 1 have run two
palrs of 54 inoh bures with an engine of 25 horse
power, grinding 100 bushels per day of 10 bours
(30 bushels ocorm and 40 wheat), The speed of
engloe was 150 revolutions, that of burrs, U8,

(64) D. J, . uays, io reply to R T, C , who

anks how muoh whent should s 4 foot stone grind
Inaday: A 4 foot stone In good order, properly
drossed and furrowoed, should only grind from 10 to

2 bushels per bour, and do first olass work., You

onn grind from 18 to 24 bushels per hour If you
want to, but you cannot do good work at this
pace

(65) R. A, saye, insolution of the problem
of copstructing & perfect square with compasios,
without the aid of any other fnstrument: This s
in the rigid sonse, Impossible, s a square jsa fg-
ure bounded by right lines. The solution by W.
8. D, (who assumes n Upe, though he omits it in the
dingram) only determines the polnts through
whioh (or to which) the lines should be diawn,
but they caonot bo drawn with compnsses, [Hut
the solution Is fuulty, for he cannot measure hall
an arc with compames alone : be only guesses at
it. The following solution Is subjeot only to the

objection first stated : From A and B as centers,
describe thearcs, BC D, A C E; with C asa cen-
ter, desoribe the circle, A BEG F D ; with D and
F as centers, describe the aros, ACF, BC G ; then
will the poiuts, A, B, G, ¥, form a rectangle, the
portion of which between tbe polots, A and O,
aod the points, H and I, where the right lines from
A to Fand from I} to G would meet the arcs, C D
and C F, Is a perfect square. M) square is not
drawn, neither is W. 8. D.'s, but the same process
which is necessary to complete his will complets
mine.

(66) E. R. H. says, in answer to F. A. R.,
who asks for a rule for measuring ear corn o &
orib . Multiply the length, breadth, and hight in
inches together, and divide by 3,883, The answer
will be the number of bushels of shelled corn.

(67) M. R. says, inreply tos correspondent
who asks for a remedy for corns: Bind raw cotton
on your corn at night before going to bed, and
then saturate the cotton with spirits turpeatine.
It will remove the most obstinate corn, eitber
hard or soft, in four or five applications. Theskin
wili be apt to peel off the toe, but this is rather an
advantage, as it helps to remove the corn.

(68) O.P., of Rosloff, Russis, says: In re
ply to G. W. F., who ssks In which position (top
or bottom center) of the crank does a locomotive
engine exert the most power, you say that there
is no difference. 1 contend that there is s differ-
ence; for if the englne Is golng forwards, and the
crank is at the bottom center, it has the full pow-
er of the whole area of the piston on it whereas
when the crank s on the top center, the plston
rod takes up some of the area of the piston, thus
giving less room for steam  When the engine Is
in back motion, the conditions are reversed. In
engines with piston rods running through the
whole cylinder, your answer would be correct.
Am Iright? A. No. When the engine s golog
forward and the steam {3 on the rod side of the
piston head, the gulde bars are relleved of the
welght of the connecting rod, guide blocks,oross-
head, etc., which quite compensates for the loss
of area due to the piston rod.

(69) H. E. W. says, in reply to W. A, B,
who asks how he can straighten wire: Put one
end, after the wire bas been annealed, In the
lathe; and fastening the otber end so that it can-
pot turn, start the lathe, and by thus twisticg the
wice will become perfectly straight and stiff, and
not be injured {n the least.

(70) C. H. 8. says, in reply to M. J. M., who
nsked for agood rule for setting thimble skelos:
The fiest thing 18 to lay out your axles correotly,
For the gather, measuro off on the bottom of the
axle half the dimmeter of the wheel, Then make
u point, at 4 the amount of gather you want,back
of the center of your axle at the point mensured
off. A line from this point, through the center of
the axie at the shoulder, will give the gather. For
the pitoh: Measuro as before 3§ the size of the
wheelon the side of tho axlo. Then measure up,
from the bottom of the axle, 3§ the size of your
hind boxing at the shoulder avd at the polot you
have measured off, At this point measure off,
above tho half diameter of your boxing, one
fourth the amount of pitoh you want, Thus: If
you want your wheols to stand 4 inches wider at
top than bottom, measure up 1inch, ete, A line,
from this point through tho point at the shoulder
wiil give the piteh, Then measure from this line,
each way, balf the slzo of your boxes, and your
axlo is laid out. Tosot the skeins, it 18 only ne~
cessary to square down on the end of the axle
from the lines you have drawn, each way. Then
using thelr polut of Intersection asa center, stelko
n clrcle the stze of your skein lnside, at the front
end, and taper It to that, uniformly from the

shoulder. As acement to fasten them after thoy

——————————————

are thus fitted, you will find nothiog better than
white lead and linseed ofl, made a8 thick as it can
be applied nlooly.

(THE. D. P. sayn, inreply to M, J M.'s
quostion in regard Lo setting thimblo skeins Draw
a oo, A through the center of axle | measure back
from shoulder one half the hight of wheol: then
mark the dish of wheol, B: about the center line

from this mark, draw loe, C, cromiog oenter line
at shoulder, and extend topoint of skeln, which
will give you ceoter of skein. Half the dlameter
of skeln below this ine will give slde of skein at
butt and polint,

(72) J. E. T. says, In answer to the query
Wi o the side of the largest cube that can be cut
from u ball 12 Inches In diameter : It Is evident
that the longest possible dingonul of the oube s 12
inches, Now the square of the longest diagonoal of
# cube Is equal to three times the square of either
slde; thorefore the square of diagor al= 144, which
divided by 3 gives 48, Tone square root of é=
0924 weide of muare, [This apswer Is correot.
A. L F.aod J, D, E. have sent similar replios. L.
8. W.s reply, on p. 257, vol. 34, is erroncous.— Eos. |

MINERALS, BTC, —Specimens bave been re-
slved from the following correspondents, and
axamined, with the results stated :

J. W, F.<It consists principally of salt, with
some blue dye~T. I. H.—~They are rolled frag-
ments of quartz.~1. R—~The principal constita-
eots are slicn. silicate of alumina, aad oxide of
{ron. A complete snalysis would show the presence
of 5 or 6 other constituents. The cost of the an-
alysis would depend upon its completeness. If
you dexire a qualitative analysis, with the total
amounts of solid mineral and organic constitu-
cuts, the cost would be §12, and the amount of wa-
ter required will be 34 gulion ; If a complete quan~
ttative analysis, us well, the cost would be $35,
and the amount of water required 2 gallons.—L.
M. N.—It appears to bo resin, containing tarry
mutters, borax, and parafio —~W, M. 8.—Your
boller sonle Is pot dangerous. It is cisy, oxide of
irop, and carbonate of lime.~—N. D, 8.—It is de-
cowposed granite. The shining sonles are musco~
vite.—J. F. W.—1It s aventunoe, and a specimen
of itisin every mineral cabinet.— G, B, L. —No.
1 is sulpbide of zinc. No. 2 s oxide of iron acd
clay~a.W,.D.—No.1 is smnd, clay, and quarts,
of no value. No.2is sulpbide of zine—J. T.—
We fiod only iron pyrites —J, 8, W_ —It is cellu-
lold.—8. L. 5. —It is trap rock, containing a small
percentage of {ron. It is nut an fron ore.—R.G_ 8.
It is sulphuret of {ron and copper.—C, A. B.—
Frow {ts appenrance, It would be weli to give it a
practical trial as fire clay. 1t should be profitable.
—L. W.8.—They are beautiful crystals of selen-
ite, commounly called gypsum or sulpbate of lime.
—C. W.—It is principally nitrate of scds, with =
small perceotage of chioride of ime and magne-
sia—H. E. B, of Wilson, N. C.—It is hydrated ses-
quioxide of iron orbrown bematite. It is proba-
bly worth mi: ing.—A. B. R, of West Burtke, Vt.
They are sulphides of iron and copper —We bave
several letters from which the specimens bave es-
caped (n course of transit; and we recommend
our correspondents to put each specimen securely
Io & box and mark it with the name and address of
the applicant.

J. L. asks: What is the process employed
in making photographic tin types?—A.P.Basks
How is mica split 2—C. A. K. asks: How can I
find the area enclosed between the arc and the ra-
dius vectors of an ellipse (safd radil belng drswn
from one of the foci), if the semi-axis major, the
angle subtended by the radli, and the eccentricity
of the ellipse are given 7—J. T, asks: Can any one
oblige me by describing the photo-cograving
process and the photo-lithographic process ?

COMMUNICATIONS RECEIVED.

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

On a New Hydrometer, By H. W.

On a Pendulum In a Mine. By J. M. H.

On the Glacial Epocbhs. By J. H.

Also Inquiries and answers from the following :
CIJ.R-G. A P-J. T  H~N. R—-E. A. D.P. —
J.DE~N.M, W.—J.W.5-0C.C. L,

HINTS TO CORRESPONDENTS.

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

Enquiries relating to patents, or to the patenta-
bllity of {nventions, assignments, oto,, will not be
published here. All such questions, when (nitials
oaly ure given, are thrown (nto the waste basket,
a8 it would Al half of our paper to print thom all;
but wo generslly ke pleasure In answering briofly
by mall, If the writer’s addroess s given.
Hundreds of inguiries analogous to the following
aro sent : * Who makes lamp ohimnoys of teme
pored glass?  Who sells drawing Instruments ?
Who sells an engive worked by Ignited petroloum?
Who muakes the best lenses for photographio pors
trolture ! Why do not dealers In photographio
chemionls ndvertise in the SCIENTIFIC & MEIICAN I
All such personal inquiries are printod, as wili bo
observed. in the column of ¥ Buginess and Persoo-
al," which is specially sot apart for that purpose,
subjoot to the charge mentioned at the hesd of

that column. Almost any desired (nformation oan
o this way be expeditiously oblained.
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INDEX ‘°|"“ ME NTIONS

Lottors Patent of the United Statos wore
Granted In the Week Kuding

4 1876,
RING THAT DATE.
(1) are relasned patents )

A complete copy of any patent fn the sanexed Het,
Inelndini hoth tho specification and drawings, will be
furnishod trom this oMes for gine dollar. In ordering,
Ploaso Atato the number and date of the pateht destrod
st remnit to Mann & Co,, 07 Park Row, New York elty.
Alarm, harglar, W, Bosdo.oovieieine »
A, burgiar, K. LIBan, oo s
Bale Dastenings, wire, B. 8, Lenox (1)
Pake tle, A Klmer
Bade te, B, U, Ludlow
Baletie, B, A, Ramsey....
Balloons, propelttng, . o, © ul
arn and stable Boor seraper, A, 1
Narrel head, G 1L Voute. .o
Too hMye, B, Armstrong
Pol), il and Wing..........
Poll hanging, 1, Fisher
P Saile, T W, CoNender, .. ooooviiiivesnes
Nind cage, Peters and Ganther '
Pirdt house, 3. J. HImAR. oo o
Misckdoand, . Zollinger
Bilnd, venetisa, P, Haln
Blind. yenotian, Widemaon and Helm
Bofier, rolary steam, C. W Meree, ..,
Book binding, A. and H. M. oy,
Dook Moding, 4, K, Perk..
Boots, inserting screws In, L. Godda (r),
Bottle stooper, Rich and Sawyer o
Bottlos, shaping ecks of, J. L sw-nn
Brick machine, N. J. Wolle
Brickysrd plant, J. L. Irhy.. ...,

PBrosh, paint, E. P, Mackintoah..
Baeket, slop, B, I, Walker.......

AXD EACH B
1Those

155,04

173, 56%

155, ™

Buttons, clasp for pantaloon, J. I, Anderson. .. 175,657
Oatves, weaning bit for, Balley and Loupoc...... 175,640
Can, oll, J. S, Field . 175,084
Can, Mralning muk, A . Knapp ... 195,90

Candles, oto,, polishing, C. F, Hsll | . 175,096

Cane Jules, ehute for stratning, IV It-n\lon m T.0m
Cate Juloe, treating. ¥, Raddon (r) A . S0ss
Oar azie boxes, packing for, O, T. Plerson,. . 1B
Oar axle lubrtestor, P, Sweenoy.....cvune 1
Oar coupline, D, T, sod C. F. Gilliam., 1N.e0
Car coupling. Morean and Gerry.... 13,65
Car starter, I, Sanford  ......... - 1M
Car, stock, J. B. McPherson (r)........ T
Car, stock, K. Knots.. 175
Car unloader, tnln.)l V\ m-“onh - 175,59
Oar ventilation, C. G. Les. ... coiiiiinnenne M N
Cars, plock bar for movieg, H. B, Duncan.. 13,608
Cars, amoke preventive for rallway, € G. Lea. . 175,50
Csurrisge and wagon step, J. F. Studebaker. ... . 135,78
Carriage tops, bow socket for, €, Hote ... ....... 195,561
Carrlages, preparing woodwork of, 7, O'Brien,. 135,62
Cartridge loading, C, GI00H...coccuenry o ‘asensee 133,608
Casting mold boards, J. Ollver....... ... 175,622
Chalrseat, C. Brown, .oovveeeeas 195,607
Uhundelter, coal ofl, J. Shriver.. 135,70
Chandelier, drop Hght, G. Laeskor . 195,011
Cheese curd dmiser.d. Wilder,, . . 195,80
Chisel, masonry, A, H. Cramp.,.. ... paesnya 155,600
Chloride of ammonium, compressod, J, Wyeth,. 175,558
Tlgar moid, F. C. Miller .. ........ 195,670
Clevie, olastic, T. N. Machin 195,572

Coffee mill, 0. J. Bange......ooinnninnie
Coflins, manufactare of, L, de LI, -
Coke, making, Penroso and Richards ..........., 195,54
Collar, Mitchell and Saunders,,
Cooking vessel, J. B Jone
Corn marker, F. B, Kendall,
Corset spring, C. Judson (r). FayT SRS o e ABpAD.
Counter and welt-skiving machine, J, W, Fifleld 175,08
Cradio, erfb, 1, L. Fhelps... ........ senaanaarsaens 190,000
Caltivator, J. A, Adams 175,036
Caltivator, Lynch and Wright, 170,00
Dental engioesttachment, E. T, Starr 135,680
Dental rabber dam, B. C, Howells,. 195,904
Dismond-cutting machine, C. M, FicM. ., 15,818
Digger, post hole and well, L. M. Perry
Digger, potato, J. E. Hopper
Ditehing machine, H. Gonellax ..
Drodglog apparatus, W, 1. Newton,
Elovator, W. Warner........
Eloyator holsting mactine, V., W, Mason,,
Elevator, hydraulle, C, W, Baldwin (r),
Elevator tower, L. B, Fawyor,
Engine, caloric, ¥, Ml an-as
Eogioe, steam and gas, J. Brady....,
Eaglue, traction, G. W. Fitta
Equalizer, draft, A. O. Rowley .....
Eqoalizer, spring, W. H. Elllott......
Exercisiogapparatus, A. Wabl...., »7
Explosive compound, gelatinated, A, \m»el
Fare rexister, K, Kraums.........,...
Fayeet, bung-boring, ¥ uunu ot cu,‘, -
Fence, burbed wire, M. W, Colwell,,
Fenee, portable. B, ¥, \\'llmn...
Venew post, 4, B, Slokier
Fenoo wire, barbed, M. Kelly (r)
Vender, fire place, 1. € Wenaon
Pllter, B, C. Houghlon.,......cov.v00s
Fire srms, hutt plate for, J. ¥, Long.
Fire extinguisher,J. B, Vandyne
Fiat tron polisher, ete,, G,
Fine cleaner, A. Scholts,,,
Yiue catter, W, IL. Forker
Yo signal, . E. Colllns, .
Fuel, artigeial, l.cr;rlmmu :r -ll
Furnsce, ot alr, P, B, Clark
Furnace, tire bestiog, N. Crank
Gage, speed, C. 4. I. Woodbury oPseas e
Gas penerator and earbureter, U, A, White,
Gan, making, ¥. H, Eichbaum (0).... .
Gate, tiitlag, W, J. Turner, . 5
Generstor. sectionsl steam, h.J- e t A \\ Ilc OX,
Glasaware, binge for securing 11ds Lo, I
Governing devies 3, 1), Belnt
Graln Winder, J. Edgar.,.. .......
Grain binder, J. 31, Gordor....... o
Gratn binders. E. M. Thompaoy
Geatn binder, O, L. Travis P
Graln clesner, G, E, Palwer, ........
Grindstone jJournsl aud hanger, §, 1,
Gun vight, A, G. Haskel)
Halter, tope, W, M, Suloniek. ..,

1S
135,00
. 175,962
L 15,8
. 175,581
195,78
53 | 1]
A e )
190,049
195,506

-.s 195,771
7485, 7.0

w lhfhl

1N,

195,50

» Nhen

« Mgnnlt,

o

135
Jiam, propariog, A. B, ltichardson, 195,757
X Ao
Pame fastener, M. T. Burke, 19591

————————
Marness epupper, A, 11 Ordeay, o o . 1.
Marmess pad, G, W, Yosburgh . L
Harvesters, W, R, Baker. ... 175,598, 170,58
Marveston, J, 0 Blward, oo werinnes saerese 19,00
Marvestor, besn, |, Ilonnar ......... i voo 100,045
Haryoster binder platform, €, L, Tn-l- ....... AL
Narvester, corn, T. D, MeUormiek., . 1M018
Maryester ke, O, Dorsey 1M
Marvestor ke, V. Hodges. ..o . 1,0
Harvestor rake, C. D Young 158 5
Hay earrier, L. W, Noves. 18,

Hay osder, W.J Illova P

Nedge trimmer, S, B, Turaer (r),
Wog-«craplog machine, N siverthorne
Morses, breeching for, U, T, Cloveland
Horseahioo, Latheop & Allen. ...

Muminsting and honting, ¥, U mh\rmnu' Pl 1T
Indextng rotlor, Dirhold of of ., LA EN
Indiostor, reyolotion, A, Dartow,. .o 190,549
Indieator, steeet and station, G, C. Kniffin ..., ID513

Insect-deatroying samposition, G, W, Powell, ..,
Instilnting and Anishing wires, Reed & Fhillipe (r)
Tron, making, B, Parker .o > 13,50
Troning board hracket, C, O, Stone, ..
Jack, wagon, J. D, Morgan,
Keotties In arches, cleaning,
Kiln, btiok, A. Morapd. .
Koumise, proparstion nl H N'lhllml
Ladle, )L, Fisher
Lamps, O, Newman (r)
Lamp, M, Roeber...........
Lantern, sigoal, F A, Schale
Lathe for frregular surfaces, O,
Logging dog, O, H. Smith
Loomas, stop motion fork for, ©
Lubrieator, F. Lunkenheimer
Mall bag catcher, A. ¥, Cacheleux,
Meoasuring wheel, T. R, Way ...
Metalsawing machine, J. 8, Besman,
Metaly, oxidizing, Harrtson & Wilson..
Moter, water, J. B, Batton
MI, fulltng, J. M. Baldwin, ...
M), grindiog, 0. B. Blakes'en, ..
ML, smut, P. Van Gelder ¥
Millstone-dresaing apparatus, J, C. Keplor. ..., 135,56
Molaases Jug, H, Wright,..... . . 15,810
Motion, converting, C. E. Willis . 175,800
Muste rack, Bissell and Urace venne 175,651
Neoktle shield, J. M. Hubbs, vas 195,708
Palnt, D, R, Averill (r)... . T.0m
P'aint, J, Fetzer,, . 195,653

J. Balmon,

n khmmle....

o sssseaver IT5, 600

Pantaloons, Nyen a White. wee 195,788
fapor bag machine, J. 8. (hlnndnr. an. aovsheers . 135,576
Paper box, H. 8. Manson. ..cocoeeiine 1SR
Paper feeder, pneumatic, J, T, Asaley.. . 1Aes

Passenger register and recorder, F. W, Btoon
Pen holder, ete., Reckendorf & Palleske..
Pencl], sdding, Smith & Poltts,...

195,656
B kAt
AW

Maaoforte bridge, J. Zech... 195,518
Pipes, smoothing fron, ¥. Wistar,, . 13m0
Plaiting machine, J, G. Malrs. ....... . . 15.6%1
Planing machine, Dosne & Bugheo...... 135,070

Planter and cultivator, T. W. Page (r). 7,0
PManter, corn, A. N, Nowton ..o o X

Plumes, making, A. A. Freeman

oo . 198,687
Puneumatic signal, W E. Prall.... ...,

- 155,500
Pocket book, A. M, Levino... cooveienirnncasnnens 1,708
Pross, choeae, E, COOPET..occos conspeoreosnianns o 155,688
Proas or hay packer, baliog, T. J. Corning . 5.5

'rinting fabrics, machine for, O, Lunlcr .........
Projecille, & P, Parrott,.
Pomp,a. K J, Foster.... .. .

Pamp bueket, chain, E. Hoyt (r).. .05
Pump bueket, chiain, S, C, Hamlin o i 19,61
Pump, foree, i, Bean......... 195,058
Pamp, pneumatic pressure, J. 8, Hull 175,000
Pamps for wells, etc., J. W. Hull . 155,564

Parifer, middlings, J. Atlleck (r).

Rallway frog, Cook=on & McTighe.. . 195,002
Hallway il Joint, G. W. Moulton .. s 135,610
Raliway signal, J. W, Hawley,......o AU

Rallway switch, C. Barrefl....couvvrenne
1take and gatherer, hay, J. B, Paddack.
Refrigerator, G. Brown ......

eln holder, J. Meek
Ring, card-suspending G. W Mc.ﬂlll
fivers, Jutty for, Kmerson & Doyle.. .

wees 198,708
o veoeees 175,728
175,683

Rollx, stand for dandy, A. McUermid. 156,54
Roof, wooden, J. C. Wands ..., o 135.7%
Sap colloctor, A. Padlgon........ Bhesssecen sessen 1331
Sash balance clamp. R, J. Fehwal .. 195,567
satchel handle tip, G. O. Monroe. ... LABDN
Saw gumming machine, B, Densmore,. .. ... 19 oM
Baw 20l A, MOFBAD. .covurrrnrnsns vissanss LABDET

sSawling machine, metal, J, &, Boaman,,.. .. e 195,768
seale beam, welghing, T. Falrbanks, Situxe o 11007

Sonles, welghing, T. Falrbanks, 195,508
Seholar's companion. €, ', Kl . 17050
Roraper, box, Richards & Trant ..., 155,709
Serew-cutting die, E. A, Stimson vee 170670
rerew thread, C. F, Hovey, ... ... . LN T
Sea sounding and alarm F. X, W |Ru~r L1182
Seal, metallic, A. Friedrick, .......... 17, gm

Seed dropper, S, B, Davis,, .
Seeder and cultivator mml.. II ) lllulny.
separtor, graln, Harribgion & Clinton,
gewlng machine, ¥, L, Follett. .. ..,
sewlng machine, botton, J, W, Fries

Bewing machine castur, J, H, Strong, . 15, 600
Shnfteoupling, 8 M, Guin, ..., ves 18,000
shawl atrap haodie, 12, Blmas,, 195,970
Shootmotal dle, E. W, TN, o iiiiiiiiineinnens 155,065

Sheot metal, ehearing, J. J, Luoas, . ....... .
Shingle machine, I, F. & J. D, snyder., ...
Shutter stop and fastener, ¥, M, Noyce
Shatter worker, 11, C. Hart,
Sign, J. C. Hamm
Bkirt protector, T, D, Day
Soap, W. Thomeon.........
Soldering tool, A. Goelee
Spark arrester, heater, ete
Spindio step lutricstor, I
Spongocup, W, R O, o oot seernnes
Sorings, winding spiral, G, 0, Bancroft, ...
Stave jolnting machine, Cornlsh & Hunt. ...
Stones from, clay, separating. Stehmon & Rest
Btove, cooking. J. K,
Stove pipe. C, Hoeller,
Stove plpe damper, lhrnurn o \Hnmrl
Stove pipedamper, J, Carter, A
Btove, rescrvolr cookliog, A, Bloke)
Nulphuric acld pat Laur« Wo H Niehods..oonnin one
Switch sigonl. T. W, Peoples

o

» Hawkesworth et al.. .
Whorwell

. 195 060

Nprague

Toamsol, 1, B. O, ,.ovuiie : : o AT
telegraph wire, I, Gordon
Tevoning machine, 1l
Tooth plek, W, W, Wallace
Yop, Aying, J. G. Moulton
ek cloarer, Bentley &

Track cloarer, Lathrop & Johpson, ..

ompson

.......... : Nt

Estop

195,

Table mu\n-nunm!h fan,walting, O, b, )mn holor 159, l,l'l

..... 1,58

Trunk and vallse, T, Hanna
Truss pad, C, 1. Warner,
Tube skelps, bonding, 8. P M
Type writer, K, A, Calahan .,
Typesweitlog machiine, B Arnold
Vault cover, J.J Mecklenborg,
Vegelal'p ontter, M. Gillesple
Vepeiable cutier, Rentschivr & Kook
Vehiote wheel, . F, Porter,
Voutllstiog halldings, ote , 1
Wagon brake, L. IV, Weleh
Water closet yalve, Haviland & Morrison
Warer closet valve, G. B. Moore,
Wheelbarrow, . W,
Whinforevle, D, Avery..,
Windiass operating, J_ 1. Weaver
Winauwilil, Oramton & Corlell
Windmin, o, Zlmmaortoan
Wringer, 1L, Kmose
Yoaros drylng alzed, A, 7T

Tasker

B, Linsley

tnee

veu 178,070

AT
19,067
178,00

Beoker

DESIGNS PATENTED,
Cagrrrs.J4,. 11, Bromiey, Fhlladeiphia, Ps
Burroxs,~ N, H. Farness et al,, Tartytown N, Y,
Onoax Cane,—Jd, B, Lomas, New laven, Conn,
BADGE.~1 . 1), Lyon, Grand Rapids, Mich
Grasswane 1, C, Poars, Pltsburgh, '
CanniAaoe Orrsers, 2vo, G, Smith, Planwsyille,
Conp,
DML Fanmios. —E. &, Warrington, Phlladelphin, I's,
0,000, ~1ore e Frase W, Allen ef al, Detrolt, Mich,
DAL 008 - Tyres.—I, Brohmer, Stapleton, N, ¥,
2,05 1o 0IN ~Tyres,—D, W, llruee, New York ol y,

9 1% Ararurrre.—R. Christoson, West Meriden.Conn,
0,19, ~Correx MiLL Covens,~I', Clnquini, Meriden,
Conn,

90 ~Exnporneny . —E, Crisand, New liaven, Conn.
2.9 —Baxxen.~E. L. Fenimore, hiiadeiphia, Pa.etal,
9062 to 0,10, ~Canrxrs,—A. Heald, Phlladeiphia, Pa,
196, 9,19 _Tyres, —J, Herrler, New York elty.

2097, ~Tyre. I, IThienbaurg, Philadelphia, Pa.

208 ~Tyres. —~W, W, Jackson, Philsdeiphia, Pa,

2% —Reex Mro, ~W C. King, Pittaburgh, P,

200, —SHAwL Fannios, 0. H, Landenberger, Phliadel-
Phin, Pa,

0,901 ~Tyres —A, Little, New York city.

0,90, —~Canrers T, J, Stearns, Boston, Mass,

9,90, ~Cann MouxT.—N, Weston, Ban Franclsco, Cal,
[A copy of any one of the above patonts may be had
by remitting one dollar to Muxx & Co., 87 Park Row,
Now York alty.)

SCHEDULE OF PATENT FEES.
On each Caveat.. pos

On each Trade mut
On fillng each application for a l’ncnt (7 yoars),
On Issulng each original Patent...... .
On appeal 1o Examiners-in-Chief.........

On appeal to Commissioner of Pateats.
On application for Relssue........... .
On OUNg A DIscIAlmEr. cociviivisrasssnes sasasnns
On an application for Design (3% years) ...
Un application for Design (T years). .. ........
On application for Design (1 years)

....810
$23
13

Hack Page === =«= 81,00 aline,
Toslao Page =« === 75 cents aline.

Engravings may head advertisements at the same rate
perline, by measurement, as the letter press, Adver-
tisements must be recefved at publication office as
carly as Friday morning to appear in next isue.

REVERSIBLE

HOISTING ENGINE

FOR ALL FURFPOSES
o) s, slu durabie, and effective
w |:;;|'u;c|{”\{’nnn MG OO 185 oar l' K.Y
K. M. MAYO'S PATENT BOLT CUTTER,
Holts and Bolt Ends of ever, description made to o
dor sond for Clreolar, Cinoinna §, Uhto

OUSEHOLD ORNAMENTS. By
l l Hopkine. A papor -....nmln.r Alreetions for the
easy manufacture of a great varioty of beantiful oljeets
for the sdornment of the parior and vv,r home, of wood,
vot Anished (n imitation of hrohee ware, ine m-Iln; YR,
urns, medalllons, csrd receivers, | Kets, mateh s en,
nlrmrr frames, and hundreds of otk artdeles Wy 4
Huatrations. Price 10 cents  Contalned In SCIENTIF I«
AMERICAN SUPPFLEMENT No 5. To be had at this
h")rr and of all News Anrnv-

nrainara Milling Machines 2.

g Send for elrenlars To B, M. M, €O, 151 MUk 8¢,
Boston. Mass,

George M

ITHERDY, RUGG & RICHARDSON, Man.
uiacturers of Woodworth Planing, Tnunrqu

and Grooving Machines, Daniel’s Planers, Richardson

PFatent Improved Tonon Machines, Nonhln( Mould.

ng. and Re-Saw Machines, and Wood-Working M
chinery generaily, ll-ul-hnn Htrnot, Worcester, Mass,
(8hop formerly m‘,r-plrd y R, lIA{l. & CU,)

L. B, WITHRRRY, .-"ﬂn SN RIORARDSON

and Merphine nabit absolotely and
speediiy eured. Painless ; no putlicit

Benl n-.u» for particulars , Oarl.
ton. I Weahlugton S, Clicagn, 111

STEAM ENGINES FOR SALE.

| offer the following very superior Todd & Hafferty En-
gines for sale nurrtnllv reduced prices " dlsnoeed of he-
fore the 1st of to save removal, viz @ One 1% one
HXIE (anwimill), one 12524, one I|ud‘ one 10x24, one ax20,
one 7518 one Ax10 on lexs, one Xxi3, |mv|-hu~ one Axls,
double howting: all fAirst class and entirely new. Also
varions sizes and kinds of Botlers, 1| will also farnish
specifoations and estimates for all kKinds of rope and bag.
ging machinery. Send for desoriptive eircular and price
ddress J. C.TopD,

10 Barciay St , M-' York, or Paterson, N, J.

Corrngnted Iron,
fron Halld m Hoats,

Shotters, ete

MossLy [mox ﬁlmul

§¥~ Send for cmxm

GEO. W. READ & CO..

STEANM EBAND SAW
AND VENEER-OUTTING MILL,
186 1o 200 LEWIS 8T, foot 5th & 6th Sta,, K, B., N.¥
Always on hand, FULL 6TOCK of SRASONED

Hard-Wood Lumber

AND CHOICE FIGURED VENEERS,
The LARGEST STOCK! The GREATEST
VARIETY ! The Lowest Prices!

’f Encl p for O and Price-List.
Jrders by mafl promptly and falthfully executed.

DIRECTORY.
CAUTION

The Public are henhy enmom apanst purchasiag
any Busincss umnlu to be | sued by tins

Comm&_ or
LS()\ S nrsnm DIRECTORY,
and not tnmnt r impriot on the Titic Page.

LSUN" 4 HUSINESS DIRECTURY
1% not |uaod i lbont 1st May, In order to include all
l\u-lnnu Hemova

HE TKOW CIT\‘ DIRECTORY COMPANY
Unlvenlly l'lwo. Now York.

URAINESS AND TELEGHAP COLIROR, Blulmmxr. (U
Stamp,

Bou Terms and [nducements, Send

Brass Groods.

Having boaght the ** DETROIT NO\'ILL‘I'\' WORK(I WA/
wo are desirous of reating fora u-nn ot © Hrass
shops therein, consisting of )(0 LDIN R( O)I x4y
foet, with 3 melting furnaces an hrrc core oven—~FIN«
[ETHING ROOM 505 feet, with 11 Tthes and il appii-
anoes for Nnishing ﬁo«h h the DeAt manner. Any re-
qulred power can upplied. Il.‘vcryv.hlng 15 in good
order, and ready for immediate work; both rooms heatod
.,)I'"“m To the right parties, we will sell the PAT-
IENS of & full llnc Of steam, gas, and water goods at
nlow price, with ample time.
Foran enterprising man or men, this s a grana oppor-
tunity for engaging In & paving business. The locality
is upoxcelled as a distribnting point; labor cheap and
abundant  We are now operating onr "Iron foundry and
maching shop »o that a tml llue « Cast Tron fittings can
be made un the promises,

DETROIT IRON A‘JD IIKASS M'F'G CO

§25(

THE IMPROVED

NIAGARA STEAM PUMP,

rl 8t.. Brookiyn, N.Y.
A enoy.A Allesz Liberty n.'l Lo
ﬁorman Hubbard,

BOLR MANUFAOTURESR,
ENGINES AND BOILERS,

S‘Ich

A MONTHAgents wantea everys
whersa.  Huslness honorable and first
clm Particninrs sunt froo, Addross

JOWORTH & GO, K Lonia, Mo

Pulleys, Shafting and Hangers
Machinery.

OTIS siiciinc,

§9 BAFETY HOISTING
HO, 348 BROADWAY , NEW YORK.

The HOADLEY
PORTABLFL STEAM ENGINE
AUTOMATICAL CUT OFF n1

BUMNLD WL

THE BEST+* MOST ECONOMICAL ENGINE »*°*
SEND FOR CIRCULAR
i THE J.C.HOADLEY COD. LAWREN

MASS

Mule or fomale, Send your ad.
dress and got something that will bring
you In ."m""hr' over $150 s month

I T

| DO YOU

WANT

MONEY

STREETS, and PAVEMENTS. Uy Q. A, Gillmore,
Lieut.-Col. U. S. Corm of Euglnoers, Brevet
General U. 8 With 0
cloth. &2.00.

D. VAN NOSTRAND,

PUBLISHER,
rray St. and 27 Warren St., New York.
b3/ Cnnlu lcnt lree by mall on recelp: of price,

P, l' PP, MAGIC KNIFE, Entirely new. ?
Wa Postpald 3¢, Clty \o_vnuy Co., Buifalo, N.¥.

SAY
l“*ﬂ:llhll‘(ﬂ';%. “!ll‘Ao{l

A PRACTICAL TREATISE ON ROADS,

8. army. Hlostrativns. 12wo.,

Runnen Plll‘l‘ll‘ﬂ STAMPS
onR & llMtl’BlL Cleveland, 0.

ANTED—To gain all tno information pos-
sible regurding Kiln or Steam Drying Lumber,
and to communicate with mr('u dealing in or manufac-
turing apparatus for that urpose

wu.mA t,. l'l'.'TBRS. Dallas, Tex.

SCROLL SAWE]

Mélm of mnml (l to 228), va'ue $18, sen Nﬂ!'l"
RU&M.L. snnuord (.ouu

A N PED—At low prices, good small 2d hund
n Plavers, Larhes, Drill Presses, und other
Mlnhlno l‘ooll. Sond particu mrm J & H, KELSEY,
lul Kemucty Avenue, Indianapolis, [ndiana.

Ziero
Refrigerator,

With COOLER.

BEST FOOD AND ICE-
KEEPER.

g Bend for Mook,

A M. LESLEY,
226 Wost 284 St.,NowYork

Music==Music=-Music!

nx and Planos lead the volee ASTRAY, deform
xv c‘; mel RUIN trae rl.n'?{:’fnml‘:ll CLU
ner ning: -

}I'i‘: uu‘&’uuf."ﬂ\' wi ou{ rp or m Sent for

conts, by CORNELL, Box aoc. Unieago, U
E.GOULD'S SHAPER
PEST IN MARKET, Newans,N.J.

ESSONS IN llBCllANlUAL DMW]N—
Mc W, Maovord,  This

Jiy
ummru. s 0y "
caref:

BCI BNTI ﬂC ﬂ%
iy r*"Tnm....z'\,, e:.'.

:::lggzlzs‘
51?1«‘:5"2""'6;.:5'

P ——




Mav 6, 1876.]

Heientific

gmntimmg

Founded b; Mathew C:ny. 1785,

BARDSEZEECATILOGUE

Now Ready, New Rovised Editions,

Cataloguo of PRACTICAL AXD SorenTiric HooKks
pablished by Honry Carey Balrd & Co,  Svo., 90 pagos.

Catalogue of a choloe collootion of Pracricar,
SotexTirio, and ¥ooxonro Dooxs. i,

List of Books on STREAM ANDTIK STRAM FNGINE,
MEontANTON, MAOTINERY, and KExaiyuynixo, {to.

List of Important Books on Mlﬂ'All.lmﬂ\’. Me-
ALS, STRENOTIOF MATERIALS, UHNMICAL ANALYNIN,
MRAYING, ote, dto

A Cataloguoe of ooks on Dy i, CALICO Prant-
1x0, CorroN and Woorex MaNUFACTURN, o,

Ligt of Dooks and Pamphlots on the Cuiirexoy,
the Fixavoes, FOLimioan EooNony, und KiNougn sun-
Jnote, o,

$ Any or all of the abovo valuahle Cataloguos wlll
ho sent by mall geatls, and freo of postage, on applica-
Lon.,

™ Wo are now recelving and Koeping (n stock the
most Import mt EXOLIsSH ANO AMERIOAN SOIENTIRGO
BOOXA a8 thoy are pubiishied, and are propared 1o furnish
them or to give ttormation in regard (0 all Americsn
and Forelgn publications In thin department of ltera.

ture,
HENRY CAREY DAIRD & €O,
IXDUSTRIAL TUnnisuens, BOOKsMLLE s AND IMPORTERS,
‘lo WALNUT BTREET, l'hllmlolnhll.

1\‘ ANUI".\(‘TIHH\‘G DUSINESH, ~Power Mnrhlncry.

and Mnuln- for Coment Draln Mlos. o ow.
. STOCKWELL & CO,, Pore lnu Ml‘

WHIPPLE'S
Patent Door Knob.

Awarded l Bmu Medal at the Amorioan [nstitute Fan
for \¥i4, ?u B‘ “ We consider this method of
tastont! 0008 NOBS a groat Improvement ever any-
mlns ¥y |nvnu¢ for the purposo, as it obyiates tho use
of slde scrows and washers, and can be ln to sult

thi lueuo Doars
bind h ¢ HE PARKEK & %llu'l‘i.l COMPANY,

ol Meriden, Conn,, or ¥7 Chambers 6t., N. ¥

FRICTION

CLUTCHES @

ELE VATORS
ON:&GO.PROV.R.L.

Ntone Channeling
oR

Quarrying Machine,

<z AND
VOLNEY W.MAS

>~
WARDWELL VATENT,
FOR COTTING STONE INTO VARIOUS SIZES
AND DIMENSIONS IN ALL KINDS OF
QUARRIES,

STEAM STONE CUTTER CO,, RUTLAND, VT,
BOLE PROPRIETOUS AND MANUFACTURERS,

GOLD PENS

Are sanufactumd by JOUN NOLLAND, N¢
B, Ciactans

19 Wost Prwrth
Be Alkrw pure gob o ne
Prices us low ws
L8] )

|‘..|-..||,.

rabed ped
l'r|
in

(!

And! Addross with stamo
A WEEK 10 Agenta, O1d & Young, Malo & Vo
thalr loealit Torms & OUTFIT FREK

377 P O, VIOKKIRY & C1).. Augusta, My

PARR'S Dnmnncun Sprlng Btoo) folf-Adjusting

Tirackot and Frel

I‘lrl-ra--m frea! An
w! B0 ohjects Lo
k‘u Haffalo, § ¥

The TOLL-G ATE

A“

Swoep, 8 10 Hawu
Prwe, $1,25 1,501,752 ) ) |
With ench frame ) 'rolil \\ “FJ\IH‘ :
mimitable aml origl WolKksHor
soroll patternn, ® hirn ‘ P LATY
You 13
biades, 1 sheot tmp ’ ! will
full instrustions 1y maul, ! uipt
of prce named, 100 saroll ol freo, on
rocolpt of stamp, GO, PALK, Balido, N o
( )N'I‘III". CAUBES OF KN/ l\lNl. IN HIGH
PUESBUIEE KENUINE Iy shiom o W ih
Nito Kngraviogs, A v luabile pr ‘c M \1 teestine  I'rigs
W oonta. Cont ained Iu Nos, 1 and 2 of cluntineg A
oan Bupplemaout, T T Y || In ol and of all
NOWEARCILN
N MUBLEACHE produced t
Allus‘,.“. Hmann KLrxrn
will furtolt § e A
"fail directions ) !
‘. SMITH & COD Asents, Palatiy |
II\H \l\lll FELESCOPES - Direotions for
thelr etion ¥ilh engravings ») wing he
POr AFTRIG L of o W il Hy I R
\n.,n.m;w 10 ¢t Contat 0T
Firio Ammnn UFPLAME I ' i1 Mo
sgenis

o of Wil noOws KE

SHAFTS PULLEYSHANGERS
COUPLINGS ETC.

ANERS §125. Planurs

‘Vﬂl)ll“’ﬂl"‘ll Nl l(l’,\( K I'L
8.0, HILLS, 51 Courtland

an . Matohors,
ln-n(. Now York

DERS

ArALOGY,

UMPS
<BOILE R‘E

e LusTR?

F. BLAISDELL & CO.

Waorceator, Muan.,

Manufacturers of the Ratsdell Patent Uprt
Othar Aret. olass Machinis' ‘s Tools, SIS ve wad

TRADE ENGINE

Notsoloss tn opcnllon—l'cnn
I:‘ :orkmnmhlp—-ll light par'e
Cast

Every Engine indicated, an¢
valve corrected to rﬂc the high-
Cat attainable resulls,

Warranted out_«ﬂnr W any
.eml.- riable vgine In the

l:o-nd “for Prica List and Ctr.

uxnauuc & HEROHEL
roop M'r'a. Co,,
Dayton, Ohlo

por day st home, Sampies worth §1
froo BrinoN & Co. Portland, Me,

" FREE TICKET |
To Philadelphia ;:3.,,,,, ek

mor, From any point in U. 8, east

‘GE"TS Abonl!.ll.mddl:d-o

admits to Centen’] Grounds)

and 910 cash a day casily canvasang

for our pq’-r. pictures, &c. Anybodycando it

Particulare BSend address o

To receive w‘l’ of paper al nnd
¢ Tuxe TLLUNITRATED WEEKLY,
No. 11 Doy 84, Now York.

$5 to $20

& Matcliing.

Mnuhlln Re-mnwing and Tenoning Machines, Saroll
Baws and General Wooi. Waorking Machinery

JOHN B, BCHENCK 'R HONS { Matteawan

Gand frvw Caralieme VIR Libarry ‘&l N ¥ Loty

L/ l‘“l‘.‘ CENTENNIAL INIBUNATIONAL EX

A HIBITION OF (850, <Tho fuli History and Progress
of the Exhibition, maps of the grounds, engravings of
the batldings, news and seconnta of all the most notablo
objeots, aro gl ‘on weekly In the SCIEATIFIC AMER]T
CAN SUPPLEMENT. Terwme, 83 for the yoar: stngle e
ples 10ets To be had at this atfice and of all newsagenis
All the back numbers, from the commenes ment on .
uary 1, 1596, can be had, Those who desire Lo pos
('urnnlrlr and splendid Nlustrated Kecord of the Cen

nial Exvoaition, nlmuld bave the SUIENTIFIC AME
CAN SUPPLEMENT.

PATENT

OLD ROLLED

The fact that this shafting has 75 por cont greater
strength, a finer Onish, and is truer to gage, than
other In userendoers It undm:hlmﬂy :m mml
Wo are also the sole manufacturer
CorLixs' Par. CovrLixa, and lurnl-h I'ulla
¢to., of the most lppro'ed stylos, ||
sppileation to JONES & WL
Try Bucot. Ind and Srd Avenues, l'uubum
anal Street, Chicago, 111,

d for male by
llu-lnn. Masa,

0, .m [N fumhnr- Bt.. N.Y

PIVITGR & WIIALINU. Milwankee, Wis

\ ACHINERY OF IMPROVED STYLES FORU
l making SHINGLES, HEADING, and STAVES;
M50 GAUGE LATHES for TURNING HANDLES, Sole
makers of Law's Pat, ﬂnlnt;lo and Heading Sawin \ln-
ehine, Address TREVOK & CO,, Lockport, ﬁ

HOW mMADE IN
HOURS irom

10
Cider, Wine, Molasses or Sorghum , without using drugs,
Address F. L. SAGE, Springneid, Mass, .hmu I‘nper

BLAKE'S PATENT
Stone and Ore Breaker

Crushes ul‘ lurd and brittle substances to

LAKI bl.lrblll-’l( co.,
New Haven, Conn.

- 1 . o
Wall St. Caricatures.
A NEW HOOK, 48 PAGES, contalping 14 engraved
JUALERLIONA, WITIH INFORMATION FOR ETOOK SPREOULA-
TORS, Price, 0'oth covers, 10 centa; paper covers, free
by mafl, Tl?\lllltll)hﬂ & CO.,, Bankers and I!mken.
2 Wall Street, New York,

~ Water Elevators.

WM. E. HALE &
17 Lake St., Uhleago. 5 Park 'hce Now York.

LHPOKTANT FOR ALL CORPORATIONS AND

MANYF'G CONCERNS, —lh«rh'
me Dotector, capable of nceunxa
motion of & watchman or patrolman at
thnl of his beat, Bond for circular,
13 P, 0, Box H70, Boston, Mnss.
e ﬁ =216 ault ngatnat Tmhuouner & Coe Of NEw Y OrK
wan acctded In my hvor .lune Io um. Procoodln 4
have heen d agalnst 1 . for b
Ing, contrary to the order of the Conrt, and upuelnllx une
clock with a suries of springs in the covcr. lnd marke:
Pat'd Oct, %0, "4, Persons ual ln‘ ‘g other
slocike I{:mnl\u 'on my Patent. wiil bo dealt With socar
nglo law

m Yoot Dritl
rb(gluor(Trnké > g :llrr.'l."{ I.ll.: 14
e w, 5lh Bt Cinclanati, O,

oonlm*lng
¢ differont lu-

le-l—.'\ FOOD ror INFASTS & INVALIDS (8 the stand-
ard proparation of its Kind In England and America.

MACHINERY.

[RON & WOOD WORKING MACHINEEY
OF EVERY DESCRIPTION.

Cold Rolled Shafting

HANGERS, PULLEYS, COUFLINGS, BELTING. 9
&c. Bond for Illuatratea Catalogue snd Price List

GEORGE PLACE,
121 Chambders & 188 Heada S22, ¥, V o

’orlnv Hest and (‘

UNCHING
S BARKER P iikss
DBOP PBESSES unr;»l."-mn Coxx

YLTENT DOUBLE ECCENTRIC CORNICE BRAKE

L' .

2

sablect

Con.
RICAN SUPPLEMENT No

Manufactured by THOMAS & ROBINSON, Clncln
oatl, O, Beod for Clroulars,
REDGING AND DITCHING MACHINERY
The latess, most extenxive, and successfal machi.
iy, how In |alul’|l|.llorr' atlion at |
e drawings and detalls, showing
y, and economy By M. A, Br “,
excellent and valuable |u¥-r upon the
talped In SCIENTIFIC AM
8. Price 10 eenta, To be had at this oMee and of sl
Nows Agonts,
- S - : =
,:) N. F. BURNHAM'S
S IS21 TURBINK

Water Wheel

s DIS P LA OCK D bundeeds of other

Furtines, bot HAS NEVER BEEN 1T

\l BELF DISVLACED, Pamphiet Freo
ﬂ‘ N, F, BUBRNHAM, Yonux, I'a

SCROLL SAWS,

Machines

aws, Tools, Matterns, Wood
FHARE & (n_c'llunuurl « Now York

Bl Tools of
of MobKL

wall Latlios
GUODNOW &

AL Kinde; also GEANR WHEKLY, parts
and mmterials of 1“ Kinds Castings of
Englues, Silde Reats, &¢, Cataloguios free
W l'vlll\l\ N .'ll'll'nlllll Hoston, Mass

EAGLE FOOT LATHES,

With scroll and Clreular Baw Attaoh
menta, 8lide Hest, Tools, 80,1 also Small

Knuing Lathes, Motal Hand Manors, &0

i,

alest designs, superior finlsh
rleen, Dur new Catalogue ¢
And every tool neonsasry for
or Artizan. Send for {l

Lhe
Atonr

WM, L, CHAKE & CO,,
WAV Liharty St New York,

\"I \(.

\‘ll l(ll AN IHII 1, SA W, leals
MONETGLER o W OO rE, 1

$8

JORBALE -Twao Ist olnss 8 1o, Shapors, 44 1o, x18

i H n 06 fn xd It Mlanors; 30 Ih, Steatn

Hammors ¥ In. Cortiss Buine, K. F. DULLARD
Heakine Now York

n day at bome, Agents wanted., Onifit and
terms free. TRUE & CO., Augusta, Maine,

$12

PATENT,

Asbestos Roofing, with the Improved White Ashestos
Fire Proof Coating, for steep or fat Roofs In all elimates,
Asbestos Root Conting, for old Leaky Hoofs.
Axbestos Ceme | for iepairing Leaks on Roofs,
Asbestos Rool Paint, for Tin loofs, Ironwork, &¢,
Ashestos Painta—all colom—for structural purposes,
Asbestos Fire l'mur Coating, for wood work, &,
Asbestos steam Plpe, snd Holler © overings.
Asbestos Stenm Packing, fat and round, all sizes,
shesthing Felts, Yermin Prool Lining, &e.
These articios are ready 1or use, and oan be casliy ap
plied hy any one, Send tor Famphlets, Price Lista, &co

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

Patentee and Manufscturer, Estabilished 1995,

PATENT

lanlng and Matchi.n.g
and Moldmz Nu' ines, Gray snd Wood's Planers, Self

om Arbors, and other wood-working uucn'nrry
vmm S \L\c HINE CO,, (9 Liberty St. N
132 High St Ik»-(uu

-o'ml for Ctrculars, ete, 1

TENONING.RESAWING, SHAPING
BAND & SCROLL SAWS &c.&c.

NDEX PLATES FOR GEAR-CUTTING MA.

CININES made and drilled to order, with any required
uumber of holes or eut upon the edge for sorew. Spur
and bovelod goars and racks, for patierns or 1or wse, cut
o order; also roseties for Jowelers' and wateb-case
moakoers' sugine lathes, Holes drilied in stralgnt lines
of any required number to the Inch. Special tools and
oars ased Lo fosure aocuracy, Patent Catters for Teelh
of Goar Whoeels, which oan be sharpaned by grinding
witvont ohangiog thelr form, Kept In stocs. Cutlers
made on this plan will last many fimes as long as he

of the common for with the advantiage of belng alwa
ready for use. Deseriptive Catalogue with priog |ists
sent por uall on applieation, IHOWN & SHANPK

I
MAN p\tlll(l\:.cn\ll\\\ l. 1
M & JHII.\' ll\l(\l*
o Manutacturers of Barnes’
Patent FOOT.FOWER MACHINS
BY, BMUROLLSAWS, LATIHES, Clk
CULANR BAWS, Evo. Tue only fool
power muachinary without crank or
desd centers LMY o L pey
yoar tinde ustng thess maahines
¥ Bend  for ILLUNTRATED
CATALOGUNK
ROCK FORD,
WINNEBAGO COUNRTY,
: ll‘vlil

DVERTISENRS DE "‘Il(l\ln 10 REAC Il Coux

TRY readers can ¢

Providence

A

p0 In Lhe cheapest and bosl wan

ner by 1 W Or more seotions of Kellogg's Ureal
Nowspaper Lists and State Divislons, For Hustrated
calnlogue u.,| oolored map, address A N, KELIAMIG,

Jackson , Uhdeago, 111

THE IMPROVED CELEBRATED
ARMSTRONG HEATER AND LIMK
CATCUHER removes anl prevonia Roslvs
in the Aollors by supplying them with
pure warr. Wil pave s cost (n el
Within one your, Al parties using stesmn
shonid have ong
For partie ulnr. anl elran

N, CUKTIA &
{ \h-\vrA-'ll'l e,
Toledo, Ohlo

Machinists WANTED 10 st
a Looal Agenta

STEAM PUMPS

FIRNT l‘l(l'LKﬂ VIENNA, PARIS, NEW YORK,
ALTIMORE, BONTON. w8 A
ﬂ:nlhrrlrrul-rﬂmm nt patented fmprovems
g THE HORNALK TRON WORKS
_Bouth Nnrvnlk Conn

IRON g
BramsS & G/IRDERS)

‘HE UNI()N IRON MILLS, Pittaburgh, Pa.—
The sttention of Eagineers and Archjtects iy called

o our improved Wrought-lron Beams and Girders (pst-
ented), In which the corrpoand welds between the stem
and nnn on, which have proved so objeetionable in the old
mode o uunuurluﬂng.ur entirely avolded, Weoare pre-
pared to furniali all slzes at terms as favorable aa cnn be
obtalned ¢laewhere, For descriptive lithograph, address
(Arm #lo Brothers & Co, .Unlnn mn Mllll ‘u.uhurgh l'l
l LECTIIC BURGLAI ALAKMS, Hotol and Hoore
Annunelators,Call Bells, Hlxnnllnu Apparatus, Cheap

Tolog, Inat s, Batt' s, cte, T ll surrny Co, Cleveland, 0.

URCULAIL SAW MILLS, FLANKIS, AND OTHER
7 Wond-working Machinery, ‘made by §, HEALD &
SONB, Darre, Mass, Pricos low, Send for clreulars,

R. A Vervalen's Brlck Machmes

Made at Haverstraw, Roekland Co, . N king ni nz-
Irnlh- all the brick used fu the State, m-nd lnvr"rul-r

FOREIGNHI"ATENTS
THE

CENTENNIAL.

Thore ls no doubt that our Centenpial Exposi-
tion will attract to our shores multitudes of repro-
sontative people from all parts of the world, and
thoy will take home with them many of our best
Improvements to introduce into thelr own manu-
factures.

An upusual opportunity will be offered for sell-
Ing to theso poople such foreign patents as bave
beon scoured on good American {nventions in the
rospoctive countrics from which these visitors
come.

At tho reduced prices for which patents are ob-
tained abroad, our people will lose a chance not
likely to occur ngain, If thoy do not avail them-
solves of the opportunity of seouring their Inven-
tions in forelgn countries at onoe, #o ns to have
thelr patents ready to negotinte the coming sum-
mer.

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

Address MUNN & CO.

37 Park Row, New York.
Braxcn Orrice, cor. Fand Tth Sta.,
Washington, D, C.

Muno % Co’s. Patent Offices.
Established 1846.

fhe Oldest Agency_f:r_ Soliciting Patents
in the United States

TWENTIY-NINE YEARS EXPERIENCE,

MORE PATENTS have been secured Uhroush
this ageney, at bome and abroodd, than through any other in
the workl

They employ sa their assistants a corpa of the most ex-
perienced men s examinerw, specifiontion writers, and
draftamen that can be found, many of whom bave boen se-
leeted from the ranks of the Patent Ofice.

SIXTY THOUSAND
themsetves of Munn & ¢

inventors have awalled

» services in examining their in-

ventions, and precaring their patenta,
MUNN & €O Iz coanection with the palliestion of the
Soexrire Asxzicax, coutinue o eounine myvent

confer with inventors, prepure and
asignmentaatiend to Afing sppiications in the Patent Office,

rawings, spociBeations,

paying the government foes, and wisteh eaco csse step by
This 4 done
through thelr branch affice, corner F and Tth streets, Wash.
Ington.
patents, trademarks, and relasces, attend to

step while pending before the examiner,

They also prepare and Ao eaventa, procure design
rviectod cascs

(preparcd by the Inventor or other sttorDeys), [Swcure cogy-

rights, sttend to Intevferences, give
matters of infrisgement, furnish coples R i
fact, attend 1o every beanch of patent business both In this

abd in forelgn conntries.
A special sotice s made In the SCrENTING ANERICAS o
all inventions patented through this Agvncy, with the name
and residance of the patentes. Patonts aro often solbl, in
part or whole, to persons attmetad to the Invention by such
butlen
Patents obtained in Canads, England,

France, Delgtum,

Germany, he Brithan

Colonien,

Russla, Prussis, Spain, ™
olther

ortigal,

and ol wintrden where pabents  are

granted st prices  greatly relduaesd from Srsser mtes,  Send

for pamphlel pertaining specially b Brvign patents which

states tho cvat, thine grantal amld the reguirement for each
eountry,
Ueples of Fatenin,

Porsona deslring any patent ssued from 1598 to Novem
ber 96, 1507, can be supplied with oficlal coples at 4 res
sonabin oont, the price deponding upon the extant of draw-
fogn and length of spootfieations,

Aty patent sauod sinee Novomber 97, 1867, st which
bme tho Patont Offico commonond printing Whe deswings
and spectlioations,may bo had by remitting Lo this oifles §3

A copy of the elalms of sny patent fsstad sinoo 18460 wi
be farnlahod tor §1.

Whott ordering coplos, pleasa 10 resalt for the suns s
ahove, and stale name of patentes, Uie of mvention. and
date o1 petent

A pamphivt contalning the laws and Ml Mirections fie
obtantog United States palents sont five. A handsomly
vound Reforenoe Book, gl odues, eontains 140 pagvs and
many eng

vings and tabiles unpartsnt ey palentes
andd mechanie, and 14 a usefil band ook of relipenos 168 o -
oryhindy,  Bvien 80 oonta, malled froo,  Adirves
MUNN & O0,,
Pubiliabiors BUEENTIFIU AMERICAN
87 Park How, N, ¥,

Baawou Owros—Corner ¥ and YUk Sireety

Waakingion, D, 0.
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Soientific

nutolg“lu..al ) un
Y . Laimny, lw(on

Scientific Farmer,

E. Lxwis Srusrevaxt, M.

dvertisemencs,
Taside Fage = = = 2 1 3100t M ine

Engravinge may head advertisements at the same rate
perling, by movroment, ar the letter pres. Ad-
vertisoments must De received at publication offce az
carly aa Friday morning to appear in next {ssue.

THE ALLEN COVERNOR

favented by R. K. Huntoon, Is the only one which will
'y govern all Mtjnm le cat-off engines, and is

Ally warranted to bo tha bew vernor ever made for

mulc" nes., lnn plo lﬂonwcuon not lable

to get out Tepalr. nest | . nolseloss, very

vuy seasliive, vn » lifetime, will save

- "n- of the engineer's time and
{J

rl.nmu. M'r'a Co,, Platnville, Cr., March 11, 1576,
8. B, Auuex: In np‘y 1) youv (nqulry about the Allen
Governor purchased o Teased 1o say that,
afver walog 1t four moat vc eonn er it me mMOst per-
fect Gcwmr over attached 10 an engine. When we pot
on this Governor. we 1ook off & new. improved ball gov-
enot and we havre pever yet seen Im “y when we
wouid ohange back for five budnd
KO, L s!llﬂl Supt.

FARIBAULT lRON “’OBKS-BNGINE
BUILDERS,
l' RIBAULY. Minn, Nov, T, 1§54,
B Arrex: Your governor,which I attached
tha in the Saw Mil and Chatr Factory of
¥ nl I!rolher- of tofs place, Rives perfect satis-
m-uon It 1 impossible to notice any change of motion
e nw »mn-ll or goes out of It, Mr, Flint
i me he womid not take five hundred
m ue governor if he eould not get another.
QORE, Proprietor,

NOT VARIED ONE BBVOI.DTION IN
'I‘IIIIBB YEAR
XCHESTRR, )lm Nov 13,1898,
We have used tbc Al)en Governor on our -dorse.
powere uc for over three years. Our engine drives
s dark mill and all other machinery Incidest 1o a large
munery dn work Is varsbie. but the engine bas run
with pnutt steadine-s with the starting vaive wide
open, s1.d has never varied over one revolullon ail these
ihree yoars. The Governor works as well now as when
we Oeuue 1t L0 be the best Guversor
WALDMEYRR & LO.

AS 2000 08 those governon are known they will largely

Tphm sll others, as, by --rm“ fuel and enabling ma-
chinery to run steadily at & higher -peed they will pay
for themeelves every few weeas or months. Great num.
bers of them are belng soid even in these dull times,
We dosire a good, respossidle, st class firm of Engl-
neers or Huhlnuu in every city where weare ot repre-
sented, 10 sell these governors, FPeraons wanting govers
Bors, or desiriog 1o act as selling agonts, may address

STILLMAN B, ALLEN, Boston, Mass.

ANTED-A Situation as Superintendent by
uhoron:h hanic, liberally ed ed and ex-
b the orgsaization, dltclpune. and manage-
meat of ulp. a4 familiar with annf\un(. rnan .nd
the construction of
Belw rda:mo olered. For ruriber partic
sdcress B, & Spriag Bt . Utica, N, Y.

£100 R B W ARD.

The sdvertiser Ia (o quest of an elastic substance (In-

dis-Rubber or other materil). of s dark color (black
preferpea), waleh will retaln ita elasticity, apd pot be
xfected by alr, molstare, or animal olis. To be used In
thin alpe, about 3-32 inch wide. To me et p-nylu-
::mu &ht or wherea ub«ance uetmﬂy
-omble'mm $100 will be pad. ply 10 Joﬂ\ raw.
Edltor of TRCEXOLOGINT, 1% Dmép . New York.

Iron Planers En e Lathes,

Radial
Boring and Turmng Mills,

Aznd a fall line of MACHISE TOOLS of the beo( de-
sign and workmaoshiip, made by

Niles Tool Works,

Hamilton, Ohkio.
BOILER AND PIPR

Cove

Pu-ud and omy nllme uu:ln faves 2 percent In
Roofing Materinls.

Ashestos Felnng (o,

316 & 322 Front 8t., ur. Geeverneur St N. ¥,

YOUR GARDEN.

Now Is the time (o pet the best books about It
Brspxsson's GARDENING YOR PLRASURE Post-pald 31,9

Hexpresox's GARpEXIXG you Prorir., sy 1"n.w
Bor's PLAY AND PROYIT Ix MY GARDEN. o "
QUrry's MONEY IX THE GARUEN . ..cuuvus A .
BasY's FruiT OARDEYN........ e | PR
FULLER'S STEAWBRRRY CULTURIST. ¢ 20
FULLER's BMaLL Faviy CULTURIST, . "
Friien's Onare CULTURIST “  ue
GERGORY OX BQUANNEN. ....oovviraraisnnnnr b 0
Ravan's Mixtarons Fucrr Gagbex. ... " ow
HENDERSOX"S PRACTICAL FLORIOULTURE ’ "
Rox's l(ucu. o CULTURR OF BMALL

IRBED v o ooaesersaincisos “ipsosstasees bl 50

You -m find sll the abave very aseful IM valuable s the
‘llyu-u on qu -l‘o 10 the Pubiishers for an [Has.

Cau?'u Rursl Foaks (free (o spplicants),

oKy Dl)tUll’Alﬂ 243 Brosdway, nuori.

(33 Prvat snd BENT™

Do Your Own Printing!
‘ Prom for enrds, tadele, enveloges, ote

e fow [ arger wort
Basinces Mem &0 (ais jratng aed advertie

g, wavs money sl e rense trnde Pasesrs and

prodi s Amatenr Printl The Girts
g e great fon sad b money fast of
h‘h- tor foll cate

Pteneﬂ"’di:.‘:ﬂ 0. Meriden, Conk ]
Reference Book
For Inventors and Mechanics,

Of I3 Pages. Bousd in cloth, glit edges.

This 4 s valuable Jitie hook, usefal for Inventors,
patentors, mechanion and others, 11 containe the patent
laws of the United Btstes complate, with dlrections for
obalning patents, trademarks, cavests, dealgne, copy
righta, sad forms for transferring, by asslgnment and
Hosnas, part or entire Interests In patents. 1t pontalng
the tenene of the United Seatos, by Btates and Territo
Ie8 | and contalas sl engraviegs of 150 mechenioal
movemanis, which will be found conventent for all me
chanics sad Inventor 1o have st hand for refarence. A
more valuable somplistion of rare and useful Informas
UOn haa never been condensed Into o sinall & volume,
OF 0004 8L 20 chanp & price. Price, by matl, 25 conta

Address
Munn & Co.,

Pablisbers SCLEN TIFC AMERICAN
37 Park Roew, New York,

BLOCIPERDE CARMIAGES, OF LIGHT OON.

strucdon, fast speed, Worked by hand

80 by 100t treadien Husirsted In BUIENTIY I(
1 SUPPLEMANT Ko, »

and of all GCWr agrils

frans

AME-
To be had ot this ofice
Price i centa

ERVER

REVENTIVEOF INCRUSTATION
N

COLUMBIAPOILER RAES

‘du(‘ AL WORNK?®

RON BRIDGE BUILDING —l:‘ 0?ml:llvw d(;
soription, with dimensions, working drawings, an
npoc‘l'h‘n of H'lrlrd Avenue Bridige, l'hludnlphh Pa
WIlh (uundnlom of Ton engraviugs, Price 30
Contalned in Nos. 1, 2, and § of dCieNTIFIC
ANRIHCA\' SUFPLEMENT, 10 conts per copy, To be
had at this offioe, And of All news agents,

END FOR CIRCULARS OF ONLY CHOICE
24 hand Engines aud Dollers, Portable and Station-
ary, also of Pamps, Tuhlnn’\ (& ulnﬁ’ lnm H e, &0., 106

Sucoossor to BISGHAM & Ho n P oh City, Pa.

Dlamnnﬂ Solid Emery Wheels.

$1.35:8x1, 2.3 I2xlyg, 05.0; 16x2, §12.90;
, 19.50; :u.ol.

jers.

uz.nu'o : other sizes at pro-

yoruonate pdm culunf. hee from glazing, they

wre the best Solid lu:e B ulrs dlam. of !\nﬁle-
or wheels, Emery Grinders unequale

187 T8 the woeb ICAN TWIST DL

( o the world, Address AM
» Woonsocket. R. 1,

W. C. DUYCKINCK,

IMPORTER, MANUFACTURER, AND DEALER l)l

Railway, Machmlsts and En-
gineers' Su Np§>||es,

50 AND 52 JOH TREET,
P. 0, Box 4101 NEW YORK.

snapea or Crude, farnishea and set for poring Kocks,
Dressing Mill Burrs, Emery Wheels, Grindstones, Haro-
ened Sceel, Oalender Ruollers, and for Sawing, rurning.or
Worsing uouund other bard substances; also Glavers
Omonds. csn»(-.\.u\nnuu Now York.

o T
MAceﬁ’lﬂ T8 | T&?Ls.
§6% Trom Doss, N "’:_ ....... S 5:-,

send!orbwcmw w
uoo N‘l‘ South Norwalk. Conn.

THE HEALD & SISCO
Patent Cent ru‘ugal
"l'l'lc L & HO laONTAJ.Ml

tute

strongest for
empt: Dry-docks  u
, e,

Ame I
mmumrm‘;:'%umm Tﬁo%wud simplest,
r-dams, etc. nnd for use in
lo” [{ WWM o PUm”_
v w, 107 ll:flﬂ!l
ptmpam, free earty 1 ‘erences to actual
i oy f

ueALb. & BIRCO & "'"mm’dmv?ﬁ'.' N.X,

To Roofers, Builders, & Property Owners.

lete lnol.u for Hquare, darsble, eco-
Iulnlm]’ freproot . ”J Bagpies ang Clreuiare,
ll MARTIN, Oenu‘l lio;ian Materials,

and :leouy Mt‘,.l. Xe
Upright
Stationary Engines,

Btrong, BSimploe, Bafe, and Ser-
viooable!
4, 6, and § Horse Power.

GRIFFITH & WEDGE,
Zancaville, Ohlo,

PORTLANI) CEMENT

For Walks, Clsterns, Foundations, Stables, Celiars,
Nridges, Weservolrs, Breweries, ete
Remit |' ceuts 1o Practical Trestise on Cements
< L, MEEOuANT & Co., 7% Bouth Bt.. New York.

DAMFER B n s T AXD LEVER

HEGULATORS GAGE COCKS,
MURRILL & KRIZER. 44 Holltdnry S, Balt,

sml e ..'.'.c.im".

POBol

For FarTen
O}::'nut Tan
Aler
T Tubes, 'mhv‘.

Adunud by 0.8, Navy, Forsale by aosiors, Send fo
IOI~OOIBUITIBL! STEAM BOILER & PIPE

GOV

WITH " AT AFAC l(‘ IMPROVEMENT,
Maves 10 o B per runl CHALMREIA SPENCK CO

fot K, ity YoImm N md st N Louls, Mo

R URBON

WATERWHEEL

VRPORTAML WATROVEMENTAY
BANG YOR BEW COROUAAR,
WMEARILL & HOUSTON
\RON WORKS.
Bruoy, W\scm\\m.

l{uu ERE"' TANNATE OF 80DA BOILER
BCALE FEEVENTIVE J08. 0. BOGEES & CO.,,
Madison, Ind.
naton

P Bend for book os Boller 'arrs

Auierican,

[May 6, 1876

_

OGARDUA' PATENT UNIVERSAL RECCEN-
TRIC MILLS—For grindiog Bones, Oros, 8and, 0ld
Crucibles, Fire Clay, Guanos, O1l Ca Xe Feed, Corn,
Corn snd Cob, Tobacco Suulr, Sogar, Salts, Roots,

Spices, Co o Cocoanul, Filaxseed, Asbestos. Mica,
eto,, and tv r cannqt be ground by other mills.
Also for Printers’ loks, Paste RNlacking, eto.
AN W T OMBON, shocemor to JAMES BOGAL:

DUS, corner of White nu_!’lm Ste., New York.

hes will do all they dlalon V. ¥. Weekly Sen Jan 11,1070

GROCERIES

od |umr for partieuiar. C,
1o & Co limitad 68 Duane st
mlunl-«uh-mulmq “
ver oired.'~Chi ¥ "eadly Inter-Ocenm

AN EXTREME RARE CHANCE OF
) PATENTS FOIU BALE ror Tie VALUE or

() ONE.~Owing tolll health and hard up, | am foreed
Lo offer the sm'nlnl of all Inducements in I\w chanceo of
00 customers for 15 years for one cent, viz : For §1,000
on In cash down, cach of my recent 1, 5. Patents,
1)"“" of Straw, &¢.; a Stripper and Feeler of Bark,
lrnrn &c., Ir m Ktalks, Willows, &c.1 Egg (‘lrrlrr

and Preserver witbout the Shelle; E Xtensible Clamp to
hold many stieks ta be cot off at even lengthe and at one
aperstion; s Binoer of Stalks (n10 flat webbin !nr Mat-
tin Advertising Lantern 1o carry on Head : do, for
Alp abetic Plates; Envelope with 3 llnpl(nrmenu on.
The Latter § P. are first class and very chen;l Adver
tiaing Medmums, For rnMu please send 10 Inventor
and Patentee, KUH, Grand Junrllon lowa,

Niagara
SteamPumpWorks

EsTABRLISIRD 1862,
CHARLES B, HARDICK,
No. 283 Adamnas Streeot,
BBOOKLYN. N. Y.
Portland and Keene's Cement.

From the best London Manufacturers, For sale by
AMES BRAND, 55 CUff 8¢, New York.
_A Practical Treatise on Cement furnished for s cents.

For showing Hear of
gyromoters. Ovens, Hot Blast Pipes,
er hu, uw H 1) Stille, &c.

BULELEY, LET “Bote Mabstaccarer.
19 Broadway, New York.

Machinist’s Tools.

NEW and IMFROVED l’nnlm

f,gdtﬁ'ens" "i‘ii‘a'h"é?‘? Drills, &e.

NEW HAVEN nunmhnnmmc 0.,
New Haven, Conn.

HARTFORD

STEAM BOILER
Inspection & Insurance

COMPANY.

¥. B FRANKLIY, V. Pres.  J. L ALLEN, Pres'L
J. B. PIERCE, Sec'y.

RABTYORD, CONN,

RE&SOEID A&MO’"IVE POWBR'..-;ZO‘:
WON ete

Todd & Baﬂ’erty Machlne Co.

MANUFACTURERS OF

porated Greene Variable Cut-Off Lowe's
m::lf'-l:’-.lum“r‘lun&uﬁ? Plaln § 5‘:’ e :L
gtola.’bun-% .l'l?)mum. iiing, &€, BUIX
e e e e Rl el
s Tools: for Ju-u .ﬁa' ~VHY=l
mnnoou'&w iuncur %!r NEW YORK.
PATERSON. SEW

[t Pays to Advertise.

Every business man admits the necessity of advertis.
fng. All who have tried It know the advantages and
profit of so dolng. Buot It (s not all who advertise that
do It advantageously, and In the most effective manner,
to derive the greatest benefit for thelr money Asa
rule, It {s the best economy to adyvortise what one bhas to
soll or wishes to purchisse, o papers having tho Inrgoest
clrculstion among the class of parsons 1ikely (o be In-
terested In the article, Parties having Manufscturing
Establishments to sell or loase, or who wish Estimatos
wade for Constructing Bridges, Damn, Iron Bulldings,
Furt nces, Heating Apparatus, Steam Kngtoes, Bollers,
Wood and Iron Working Machinery, Agricultorl Im-
plementa, or Contracta for Engineering Works of all
kinds, will find that 1t pays to advertise in the SCIEN.
TIFIC AMERICAN,

The value of the SCIENTIFIC AMERICAN a8 an ad-
vertislog medium cannot be over ostimated. It goss
0o all the machine and workshope in the country, and
s taken at the principsl Mbraries and reading rooms in
the United States and Barope.

We invite the sttention of those who wish to make
thelr business known, 10 Lhe sanexed rates:

Back Page ~BL00 a Nne,
Invidde POGE........ coove B0 e, | Raon
Dusinem and I'cnmml LO0 @ Mne. TN

Engravings may besd advertisements at the same rate
per line, by messarement, ss the letter-presa. Adver.
Usements mast bo received at the pablication office as
early s Friday morning (o appear (n pext lssae,

I anythlog Is wanted in the meohanioal ({ne, advortive
for it in the SCIENTIFIC AMERICAN,

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

——i01

The Supplement.

Next to the BOIENTIFIC AMERICAN, the nUIRN-
TIFIC AMERICAN SUPPLEMENT hiss the largoest olr-
ouintion of any paper of (s olass pubiishod, The BUP.
PLEMENT fs a dlstinec publliestion from the BOLEN.
TIFIO AMENRICAN, and has & large elreuistion otber
than among the subseribors of the regular edition,
Terms for advertising are vory low, ss follows:

Back Page, tinted Oover, .. 850, a lne, Baon

Inside Page w250, 0 lne, | INAENRTION,
Disconunt for large space, and 1o quarterty sdvertisers
Address the Foblishers,

Munn & Co.,

87 Park Mow New York.

" NEW AGENCIES, N,

Haviog jJust ertab]ished Ahn;’lu In the hands of
GEOD. mbers St.. New York,
o S IEAN n‘\{ & ST Wk Areh He., P
adelphin, Tanite Emery Wheols and Machines can now
be had 1o both elties on reasonable terms,

Prompt Delivery

a special feature delay needed In gotting large
Wheels

THE TANITE CO,,

STROUDSBURG, FA

ASKELL'S THREE CYLINDER PUMP-
Hand or Power, Cheaper than a Steam Pump,

Wil ontwear a Rotary Pump—do more work, with loss
powaer, than any other pump, Not liable to got out of
order. Any blacksmith can "‘Illlrl( Adapted to any
kind of hard work, Send for Clroular,
CHASE )IA(llth COMPANY, Doston, Mass,

SCIENGE REGORD

E'orx 1876.

This work is Just fresh from the press, and al
the ordors which had accumulated have been
filled; and the publishers are now ready to recelve
new ones.

The S8ciexce Reconp for this yoar—the fifth of
its publication—contains 000 octavo pages and a
great number of cogravings, [llustrating new dis-
coveries, novel Inventions, ote.

THE Volume for 1870 embracestbhe most Interesting
Facts and Discoveries 1n the various Arts and Sciences
that have tranapired during the preceding Ie‘r exhiibie
ting n obe view the General the World
in (e following Departments:

CHEMISTRY AND METALLUNGY,
FISHATTs 90 MRS,
L) A
¥ Fhie DREFUL ARTS. >

TE Lll‘(()u)(a
D nom’xc U LTL RE,

BOTASY A
AGRICULTUR
RL KAL A.\D nhcaauom ECONUMY,

A MEDICA -rn:nnsr:rxcn EYGIENE
NATURAL HISTORY AND ZUOLOGY
gnnmowm TEREESTRIAL PHYSICS,

EOGRAPH
gz.{_)‘luouv AND MINERALOGY,
BIOGRAPHY 'AND NECROLOGY.

Every person who desires 1o be well informed concern-
ing the Progress of the Arts and Sciences should bave »
copy of Sorxxce IRwoonp for 1876, It will be a mos In-
teresting acd Valuable Bool. and rhould baves plac In
every Household and Librar

Bnnd-omenys Bound leen discount to the trade.
Price $3.50. Sent, post-patd, on receipt ot price.

All the preceding volumes of SOrENCE RECORD
may be had separately at $2.50 each, or $10 for the
Lve volumas, 1872, 1878, 1574, 1875, and 1578 The five
volumes comprise a library of information whicks

every student or man of science should preserve.

MUNN & CO,, PUBLISHERS,
87 Park Row,
New York city.

§CMW PROPELLERS, THEIR SHAFTS AND

i S G peatell petios z’:'.fa ‘L'
she o . A
‘and defects. WHb = Price 10 cen
talned In No. 4 of SCIS‘\TI 1C ANKRI AV scnw—
MENT. To behad st this ofos, and ews sgents.

or l
SCIENTIFIC AMERICAN,

FOR 1876,

THE MOST POPULAR SCIENTIFIC PAPER
IN THE WORLD,

THIRTY-FIRST YEAR.

VOLUME XXXIV.—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN
beg to announce that on the first day of January,
1876, s now volume commenced, It will continue
to be the aim of the publishors to render the con-
tents of the new volume more attractive and use-
ful than any of its predecessors.

To the Mechanic and Manufacturer

No person enguged (n any of the mechanioal pur-
suits should think of doing without the SCrex-
TIrt0 AMERICAN. Every number contuins from
#ix to ten engraviogs of now machines and invens
tions which cannot be found In any other publioa-
tion.

The SCIENTIFIC AMERICAN s devoted to the

and the industrial pursults generally; and It is val
usble and instructive pot only in the Warkshop
and Manufactory, but also in the Household, the
Library, and the Reading Room. Hach volume
contains hundreds of Notes, Rocipes, and Suggoes-
tions, and Advice, by Practioal Writers, for Work-
ing Men and Employers, in all the varlous arts,
TERMS OF SUSSURIPTIONS - POSTAGE
PAID BY Us,
Ono copy Solentific Amoerioan, one year. ...
Ono copy Bolentific Amerioan, slx months. .
One copy Sclentific Amerioan,three months
One copy Solentifio Amerioan and one copy
Solentifio Amerioan Supplement, both
for one yoar, Post-pald... «.coorisisnrs 1400
Ono copy of Solentifio Am tu ODO
yoar, and one copy of engraviog, *
of Progrom” ... 0 10.00
One copy Bolentific Amorican, one year 5.20
mdoumrmm‘:oﬂﬂ’-
Temit by postal order, axpross
Address ull letters and make all Post Ofice or-
dors and drafts puysble to

MUNN & OO.

57T FARK ROW, NEW YORNK,
e * Sclentific with

araadanhe

Amorican” ia
nlc eo.'l
O SHAS EXU JONNS b Y-

{

- ""“"Ta
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