o s et el B B b B Nl B

a—

T

)

go> T —> v

Vol, XXVIIL~No. 1.
[NEW SKRIES)

COMPOUND METALLIC COLUMNS AND CONNECTIONS.

Thia invention gystematizes the construction of ironstruc-
tures whero permanciee and general stability aro required,
admitting, ot tho same time, of great varloty in trentment.

6 Tho followlng references will explain the various dotails of
3 the illustrutions: 2
o Fig. 1 is an elovation of columns and section throngh
floors; Fig. & n vertieal scction throngh columns; Fig. 3 a
section on A B of Fig. 1, showing four differcnt modes of
bracing; Flg. 4 a section on C D, of Fig. 1; Fig. 5 a top view
of the connection casting; Fig. 6 n vertical section of the
same; Fig. 7 o top viow of the connection casting, showing
thoskew backs forarches ; Fig.
e 8 n vertical section of the same; A :
. Fig. 9 a horizontal section of
i the junction costing, on the line

B F; Fig. 10 tho same on line -

! G I1; Fig. 11 o horizontal sec- L\

tion of connection for a hexa- {

gonal column, showing differ-

«nt methods of brucing and at- )

taching girders; Fig. 12 a hor-

i izontal section of connection
for s ten sided column, show-
ing connections for girders:
this can be slotted for ties if
required; Fig. 18 o modifica-
tion, in cases where beams dre
not required, showing shaci:le
loops for sccuring ties; Fig.
14 a connection entirely of
wrought iron; Fig. 15 an ele-
vation of connection casting,
showing the coupling bands,

< shacklo loops, and ties.

Figs. 1 and 2 of the illustra-
tion: show sections of u portion
of o building, and demonstrato
that it is applicable to various
architectural styles, while the
unity of construction is pre-

* gerved. Tho main features con-

3 sist in building, to any required

number of tiers or stories in

higlht, o continuous column, =0
arranged that the beams sup-
porting the various floors are
d connected inthe simplest man-
ner to their bearings, the pro-

; vizion for springing arches at

) any point desired, without de-

triment to the stability of the

i colamns, and the system of

: both lateral and vertical ties

being provided for.

"t The columns and connections
muy be all wrought iron, all
cast, or n combination of both.

B The central shnft muy be sur-
rounded by any desired num-
| § ber of colonettes, breaking

. joints  where necewsary and

o coupled together with appro-

priate bands or connections.

A succession of junctions can
be used one albove the other,
with or without skew backs for
archies, as the number of ticrs
in the structure may require.
Tho skew backs can, if desired,
be opplied to wll, and can be
muado to sprivg from any face
ofa column, irrespective of the
‘mumber of ity sides and angles.

Wirought fron coupling plates,

1, canbs introduced both above

and below the connection casting,d, and provided with open-

gy nding in position and dismetor 1o thoso in the
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Bridgo Company, and any information can bo obtained by ad®
dressing that gentloman ot St. Charles, Mo,  Dates of pat
onts, August 15, 1871, and August 20, 1§72
A enrofully constructod sot of tablos, for wtrongth of theso
columny, ote,, doduced from formulo based upon tho benst
Ameriean oxporience, lins boon propared by the inventor, but
its length provents our publishing it in the present connee
tion, Coples in pamphlet or circular form ean doubtless
however, bo obtained on applieation to Mr. Kay.
E S PR -
Chinese Ballding.
In China, when & contractor engages 1o build a house, he

COMPOUND METALLIC COLUMNS AND CONNECTIONS,

encloses tho premises and sots up cooking apparatus to
supply his hirod workmen with regular meals at the most

‘ . Theso plates afford an extra security agalost the
contingeney of dumngo from extremo cold, or the effocts of
0 throwing on of water during o firo, vithor of

¢ Lrnoturo the cunt Jug and Hberato the wronght

lonl rato.  Having taken breakfast, they work till

noon, rest one hour, and loave off nt 5 . M., and return to

thoir homon,  On leaving, vach twkes n tokot whicl admity

him next morning,  Theso tickets 20 Cully vouchors of the

nrtlnn'n. presonce, Counted up st any time, o truo necount is
1

Tho differont arrangements shown in the yarions illust
gupmm of attachments, bracing, tying, coup-
i \*.. willa toany form of column, whether wrought

- orcunt, which it may bo desirablo (o use for tho spocial pur-

ove systom has been patonted by Mr, John A, Kuy,
sebntunt Engincer, Western Dopartmont, Baltimoro

A man on the ground throws several bricks to another ten
feot up, and ho to another still highor.  Thus the masons are
led an they { with the wall,  Tostoad of carrying
mortar in & hod, it is thrown by a shovelful from one story
to another to any required elovation, without spilling o pu;-

telo, no expert aro they by continual practice,
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HOW TO TEST FOR VANADIUM, AND WHAT WE XNOW
OF THE METAL,

The metal vanadium, although discovered a long time ago
and known to be nssociated with iron and lead in many ores,
10 wtill very littls employed in the arty, and there ars searcely
any books that ghow ns how to test for it if we suspect Ite
presence In any slags and ores.  Mr. Apjohn has been inves-
tignting the subject and, ns the result of his labors, proposes
the following method as the simplest und best for procuring
pmall quantities of vanadium: Eight grammes of the ore
are fused with four times the weight of carbonate of soda.
The fused mass is mixed with saltpeterand once more fused ;
it i then palverized, covered
with water, the agueons solu-
tion boiled with earbonate of
ammonin, filtered with the fil-
trate acidulated with hydro-
chlorie acid, evaporated to di-
minish bulk, and subjected to
a current of sulphuarcted Ly-
drogen gas. The precipitato
produced by the sulphureted
gus in the acid solution—lead,
copper, ete.—is removed, and
sulphureted hydrogen is again
passed through after the fil-
trate has been neutralized with
ammonia. If the ammoniscal
filtento shows a claret red color,
this will indicate the presence
of vanadium. The red liquid
is to be saturated with hydro-
chloric acid, and the precipi-
tate which will then be pro-
duced will be found to consist
of sulphur and salphide of
vanadinm ; thisis to be dried,
heated, nnd fused with salt
peter; the product will boe van-
adate of potash, from which
the chloride and other salts can
be subsequently prepared. As
thero is a close analogy between
the vanadates and phosphates,
they ought to be subjected to
comparitive tests to discoverif
onu set of compounds could not
be substituted for the other.
Tho vanadatesin natureare gen-
ernlly tribasie, which would
indicate that they were formed
athightempermtares. Some of
them might prove valuable as
pigments, and we therefore
subjoin a list of the colored
precipitates produced by solu
bleorthovaradates : Ferriosalts,
o light brownish yellow; fer
rous salts, a dark gray precip
itate ; manganous salts, brown
yellow ; zine salts, white;
balt salts, brown gray; nickel
salts, canary yellow; copper
salts, apple green; mercuric
salts, orange yellow.

Considering the possible uses
of some of theso compounds,
it would bowell to test the trap
und basaltio rocks of the United
States to seo if vanadium is not
contained in them in approcis.
blo quantity, as it s in the
basalts of the Rhino and other
Earopean localities. A proper
place tolook for it would boin
the slagn of iron furnaces, and
in many iron ores. Rowscoe's researchos on vanadium haye
congldorably enriched our konowledge of the subjoct, and
e Tuki the foundation for further stady, It appears from
Roscoo's efforts to prepare pure metallic vanadivm that the
tusk ds a diflloult one, and that no onoe has hithorto aceom.
plished it Ho veduced vanadinm chlorido freo from oxygen
In hydrogon gus, and obtained o shining crysinline muss,
having n strong silver-white luster. ‘Tho reduced metal ab.
sorba oxygen with so much avidity at s red heat that itmust
bo eooled In & current of absolutely dry bhydrogen. When
cold it does not oxidize or tarnish in the ale, nor does it de
compose water t 212° Fah,  Tho specifio gravity is 53, but
ns Roscoo wai unable to faso tho metal into s compaot mnes,

oo

this determination must be corrected by further exporimonts,

!
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if not for the dlectro.plating of other

salts of vanadium have been used in the manu

_f—_-—-____________no omcnt - - e | {hrevy prreat ridicule npon the project, and proposed to e¢x-
tend the wires to tho moon: 1t required yonrs to dissomin
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THE PROMOTION OF SCIENTIFIC RESEARCH.

Much is nowadays said and written about the promotion
of scientific research, and although everybody is convinced
of the importance of doing something, no one is agreed upon
the ways and means. It is certainly important to do all we
can to help on the progress of invention and discovery; but
how to do this, in a way that will not result in more harm
than good, is & problem Dby no means casy of solution. We
do not set out with the expectation of being able to settle the
question, but onr experience with this clags of topics entitles
us to do a little talking on the subject.

We should say that protection by patents must stimulate
the inventive talent of the conntry., No one would muke
special effort to perfect o machine or apply & new principle
unless he was tolerably certain of reaping the reward of his
Jabors. Itiswithinvention as with theacquisition of wealth ;
unless the luw protects us in the enjorment of both, anarchy
prevails and society can make no progress. It is a well
known fact that in Germany a vast number of philosophical
principles and mechanical laws have heen worked out, but
they have remained unapplied for the reason that the gov-
ernment failed to afford any protection from the immedinte
appropriation of them by any one who chose to apply them,
Other nations have scized upon the matured ideas and bave
put them to practical use, and Germany has lost the benefits
that a wiser legislation would have secured to the country.

Another way in which scientific inquiry can be prommé(l
is by the dissemination of correct information upon the com-
monest affairs of life. There must be sufiicient intelligence
ix? a cuufxuunily 1o offer sympathy and not opposition to the
pioneer in new enterprises. A knowledge of common things
is indispensable to the grawth of scientific idens. The soil
must be well tilled before the sced ean toke root, and this
li.llngnf must be done by tesching, books and journals, The
history of invention affords abundant proof of the slow
growth of important discoverics in communities where per.
sons in authority Lave been too ignorant of the first prinei-
ples of sclence to understand or appreciste the efforts of somo
geniug who was far in the advance of his age. 'We can cite
the steam engine in illustration. Papin, & French refuzee
while residing at Cassel, in Germany, invented a steam p:nq')
and steam engine, which he applied to the propulsion of s
boat duwzn the river Fulda as far as tho ancient town of
Munden, in Hanover, where the river Weser begins,  Before
going any further, it was necessary for him to obtain the
permission of the Hanoverian authorities, and he made ap-
plication in due form, and also wrote to the celobrated philos.
opher, Leibnitz, to aid him in the matter. Leibnitz wirxh
the keen intuition of the man of gcience, at onee ’
snd spprecisted the importance of the wonderful invention
and made every effort at court to gecure the :
¥idoration of Papin’s application, but Lis Inbor was in vain

the minister of foreign nffairs could see no good likely to
srlse from the introduction of stesmbonts and he sent an
‘:::::up:f)h:::?h]lﬁ|lt;,l:":.r;::’,:‘.k:::Vlllmio" ,f'rmu sailing on the

3 gdond,  The river bostmon at
Munden, Yearing of this declsion, got up amob and destroyed
the "‘{‘“. und Papin Limgelf was driven out of the .:nun;ry.
This illustration of the importance of gencral information

ony and bismuth; it mny yaluable in alloys,
?:ﬂ b "m"'p:% Tts physiolog: | very noar linving

L not i ) ; : od.  The
SR ORI Dught .1w'wu.mommmmllyﬂl;:c1:':", of o | violontly some of the membors of Congress opposed all ap-

g0 Notesand querfes. . oo gg

| and usefnl.

understood |

favorable con. |
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artheloss truo
mauy bo sald o bo an extreme case, but it is neve
und groes to ghow what o baleful influence an ignorant min-
fstor ean oxort upon tho destinics of o conntry. Wae enmo
o slmilar migfortune in our own conntry.

1t 18 within the memory of many persons now living how

proprintions in nid of Morsc's telograph,  Some of them

ato gnfRetent Information on the subject to ingpire the faith
and confidence of moneyed men in this sirange entorprise,
Thess Hlustrations will suflice to prove the importance of
sowing the seedy of knowledge brondenst ng wmeans of pro-
moting selontific inguiry. The question whether it is wise

fuels; but with regard to the temperature requi
the ignition of (ifferent substances, experiments

far been fow. ‘Tho late fires, and the resulting
about their origin, have now given greut r
Biranch of investigation; we have therefore j
tune to collect gome information upon sl
purtly from relinble datn of some prominent in o
and portly from original investigntion,  We give
following table, commencing with substances combu;
Ble at the lowest temperatures, and ending with those least
inflommalile : 3

Name af Substance,

and expedicnt to grant Government or individual nid to pro-
wote investigation is not o cnsy of deelkion, 1t e delicate
respongibility to soy that, if u cortain course of invostigation
wora to be pursned, it would inevitably lead to fmportant

the doubt e to the constitutionnl right of the State to holp
individunls would geem to put a veto upon thin method of
niding scionce, Individuals can, however, do as they please,
and we have numerous ingtances of money being loft by men
of fortune to afford nid to scientific men in one form or
another,  Prizes, medals, fellowships, rewards and peouniary
assistanee have been the methods pursued to accomplish the
swill of the donor. There has been o good deal of carious
experienee in reference to the effect of this way of encourag-
ling scientific inquiry. The University of Oxford in England
is notorious for the immense endowments it has received,
and is equally as famous for the small results achieved. It

|is stuted by Sir Benjamin Brodie that £600,000 perannnm are
.

|nently asks: What return does the State receive for this vast
| expenditure of money? The unfavorable resuft of endo -
| ments in England s set Parlinment at work to investizate

the whole business, and it may well occasion some anxiety to
?onr.-mlves. We have imitated the example of the mother
| country, and would perhaps do well to proceed with a little
more caution, Is there, then, really no practical wuy in |
| which to promote seientific research?  We shall not attempt
to answer the question but can make n suggestion. Suppose
we organize a society for the promotion of scientific research,
|10 consist of u board of trustees, who shall have the eutire
| management of the property, and who shall give aid #hen
| thiey think it will be judicionsly employed. Such a b ard of
| trustees must consist of scientific men, not liwyers or mer-
' chants, or clergymen, such as make up the majo ty in all

practicn] resnlts and that therefore the State ought to come |
in and help the needy inventor, The lnbility to sbuse and |

PHonploran, oo
Bisulpliide of earbo
L Fulndaating powder. oo va
[ FOMINATE OFI0OFCUEY. oo s iaiaainsrerrrens

Kqual parts of chlorate of
| gk i o el

[ Balphur, ..
Gun eotton. ...

Nitrowglyeorin . ...

1o powder. .. ...

qunpo\vdcr. Con
ferato of mercury

Merate powder 101 tarpedoes.

= S muskots,

cnnnr%o’gl.trx: most Jg'gumtn-hi'a"v}fl Y
RO FOF FUBDOWOET, o uyeyeirenirs
Chnrcon] made yd(l'}tr!hlng Wood at sos
Chnrconl madn nt Py
Plerate powdoer for cihy
\'ur;:'dry wgod gLnnJ.

Charoonl made u(ll!:!_if
Alu:ulnnm .
Iron........ - £y

The most ivteresting feature shown in this table is that
’evcn the most combustible substunces, usnally considered

‘very dangerous, will only ignite by heat alone when the heat
‘expended by the colleges of Oxford in subsidics to students | A = )
land for the endowment of fellowships. And he very perti- |"m°h°” a considerable figure; and that, for their prompt

ignition, n spark is required, which is in fact a temperature

of 900” or 1,000" applied to a very minute spot of the mass,
As the Lieat of superheated steam ranges from 800° to 5007,

it is only able set fire to such substances as sulphur, gun

der, but it certainly cannot ignite wood. It is only when
well dried wood, sawdust or rags have been made o source

| of spontancous combustion, by the presence of any drying

oil or its equivalent, that (by oxidation of this oil, presenting
a large surface to the agency of the air) the temperature
may be indefinitely raised, and finally reach 400°, 500° or
more degrees, and go the point of inflammability may be at-
tained. This may happen in buildings not heated at all; but
it must be acknowledged that the heat of summer, and, still
more, the heating of buildings with hot air or otherwise,

fuvors this heat production, which is of a purely chemical

coilege boards, but the best known scientific iner of the city.
! They would be excluded from voting to each ather any of |
'the income, but must use the money to « pure science |
where they see that it can bo used to the Vst advantage. It |
|often happens that an endowment is m* ke of a professorship |
lin a college because the incumbent is o investigatorand first
; class seientist, but it does not folluw that the suceessor will |
| be equally eminent; on the contrary, it generally happens |
just the other way. If the money had been put in the hands
of a separate board of scientific men, they would not pay out |
| the income to the incompetent successor, but swould search |
| out some other institution where the proper individual was |
[to be found. Here is an idea for our scientific men to work
Lup, and we should be glad if it leads to something practical

|

—_ ———— e 4P ro-———
GOVERNMENT PAP FOR AUSTRIA,

The appropriation for the Vienna Exposition, as stated in |
the bill which recently passed the Mounse of Representatives, |
| and isnowawaiting the action of the Senate, is one hundred
| thonsand dollars; and this, we learn, the Governors of the
New England States have requested Congress to largely |
|increase Tt would perhaps be more advisable if these gon- ‘
tlemen, before using their valuable influence to procurs fur- |
ther disbursements from onr far from replete Treasnry, would |
inform themselves as to the amount set aside by England, o |
nation far more interested in thisz show than the United
States, for a similar purpose. The sum above mentioned is
already more than three times the English appropriation.
Thirty thonsand dollars is all that Parlinment hns seen fit to |
| devote to the benefit of British exhibitors; and although the i
| smallness of the amount has beenmade the subject of ad verse |
conmunent in many quarters, it has not been augmented, nor
does there nppear to be any chanee of such being the case, ;
It should be remembered that, in addition to this pecuni-

nature, and is, oftener than the lheating arrangements, the

| caunse of fire.

We have statea, on a former occasion, that it is usually
very difficult to deétermine the cause of u fire, as it often de-

| stroys all evidence; but it is strange that some minds persist

in attributing every fire, originating in a building heated by

i steam, to superheated stenm; und, in order to give an appa-

rently reasonable explanation, they go even so far as to assert.
that, during the night, when the fires are banked or even

| withdrawn, there would be heat enough left in the bricks of

the furnace to raise red hot steam. It is an absurd theory

| that the result of the fire should have & more powerful effect

than the fire itself, and the true method which Mr. Nor-
man Wiard and Fire Marshal McSpedon should pursue, in
order to come to the trath, if this be their desire, is to try,
by practical experiment, if they can make steam hot enough
to set wood work on fire. This would be more convincing
than the diagrams on the black board with which they
recently attempted in vain to convince the members of the
Polytechnic Club of the American Institute,

THE MYSTERY OF THE INJECTOR.

The steam boiler injector, invented by Henri Giffard,
is one of the most besutiful among all known applica-
tions of the gening of man to the utilization of scientific
principles.  Its wonderful simplicity of construction and
its effectiveness, when properly proportioned and well made,

s command the admiration of every intelligent person, as well

as of the engineer and the man of science. At the first
glance, however, its action seems to contradict the teachings
of both seience and common senso,

The instrument, which is now in general use on locomo-
tives, and frequently clsewhere, consists, simply, of a slen-
der eentral tube through which steam passes from the boiler,

ary aid, two Government vessels are fitting out as freée trans. | emerging at its inner end within another tube, concentrie
ports for American goods to Vienna, thus entailing an addi- | with the first, and which latter tube conducts o current of

| tional expense upon the country of at lenst oighty thousand I
{dollnrs, It seems to us that Congress has evinced nnusual

liberality in this matter, more so than is warranted by the |

water from a supply pipe into the body of the instrument.
Opposite the mouth of this second pipe, but detached from
| it, is fixed & third tube, open at the end, facing the water

state of the national finances. It will be far more beneficial | supply tube and leading from the instrument to the boiler

to the nation if, instend of listening to these requests for in- | feed pipe.

| erensed appropristion, the Senato will reduce that alresdy
specified, or even adopt a wiser course, and abolish it
| altogether,
el e 4 @ D -

THE TEMPERATURE REQUIRED FOR IGNITION,
Everybody knows that combustible substances require
| varying degrees of heat to ignite them ; but, oven among the
| best informed seientists, the knowledge of the anmount of
{heat, or the pxact temporature at which such substances will
take fire, is very imperfect, for the simple reason of the want
of duta, Extensive oxperiments haye been made to detor
} mine the melting points of solids, the hoiling points of liguids,
oven the temporature of flames and the units of heat pro.
duced by the combustion of given quantitios of different

’

The stenm and water supply tubes are fitted
with stop valves and the feed pipe with a cheek valve. This
simple piece of apparatus being attached to the boiler,
steam enters it through the little steam pipe, rushes out of
the extremity of this pipe into the enveloping current of
water, and, picking up the whole stream, leaps across an
{open spuce, fuirly hissing through the air, and plunges with
| its burden at o tremendous veloeity into the open end of the
feed pipe. It thus returns to the boiler, and carries back
with iv many times its weight of water, Not u drop of wa-
ter is lost, nor is a particle of steam wasted ; all that leaves
; the boiler returng to it If there was ever an example of
| perpotual motion, this would seem to be it.

In the carlier form of this instrument, openings were
mude in its gides, through which could be seen the jetof

cotton, and nitro-glycerin; it is perhaps able to fire gunpow-
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Illll‘]ml stesm and wator In i PAAKAZE BCTORY the space be
tween the two nozsles, looking lke a solid rod of glass, and
froquontly leading tho observer to supposo that the stream
was there carried In o glass tube.  Tho loud hissing nolse
and the readiness with which the finger or a penknife conld
e used to Intorrupt the current and send it fiying out of the

If.h‘ holes promptly dh)wllod that error, however,

The prineiples of mochanles upon whiel the action of this
Instramont §a based, mystorious as they appear to the casual
observer, aro vory simplo,  They have been frequently ro-
forred to in the columng of tho SCIENTIFIC AMERICAN, and
many of onr readors nre sufllelently familine with them to
follow s as wo deseribo thelr spplication in thix clegant de-
vice. If an openlag were mnde into the steam space of the
steam boiler, the stean would rush from it with a velocity
which would bo just wuflicient, could its direction bo reversed
without Joss of motion, to carry it back into the boiler
again Could the whole force of the stream be concentrated
upon @ smaller area than that of the openlng mado for its

the resisting pressure which could bo overcomo by
the stream might be corrospondingly Inereased.  Tho resist. ;
lng pressure remalning tho same, the strenm might not only
yo-onter the boller when thus condensed, but might ecarry
with it & conslderable additional weight,

Stenm lpaving # boller under & pressure of 00 pounds per
square inch occupies, when condensed, a spaco of bat yLyth
of its original muagnitude, and would concentrate Its forco
upon a correspondingly decrcased resisting area, A pound of
such steam occupying 64 cubie feet condenses into 274 cuble

pired, the pooplo can produce it for thomsolves, Secondury
to this i tho policy of stimulating Invention, the benelicenco
of whioh 1 well shown in comparing the relative conditions
of countries In which patent laws do and do not exist, so
that new and Im|vrm--l ideas shinll o constantly brought
forth This our patent laws ¢ ffeet by throwing ;m-(rciiun
around the patenteo for o limited pe riod, jealously guarding
hix rlghts 5o that ho may peaceably carry on his manufacture,
and ot the sane time sffording Lim o monopoly which, if the
invention bo valunble, yields him an amplo romuneration for
his thought and Iabor. If, in the casoof n now dovice of great
or unususl merlt, the inventor fails in producing tho samoe in
sucha manner as to gain an adequate roward within the space
of time granted, such period may with justice bo extended ; but
if the invention bo thoroughly presented to, understood and
apprecistod by the people, and the originator obtaln a com

potent roturn during tho lifetime of his patent, we can seo no
argument tending to carry convietion in favor of continning
the monapoly,  Moro especially, wo think, does this view
hold teae in the Instenes of & moere modification of an origi.
nal machine, as s the case with tho Wilkon patent, Here
a simplo slteration or lmprovemont in a portion of o machine
and not the orlginal invention is made the subject of a right
which locks up inthe handsofa fow Individuals n power, the
vastness of which may be judged from the fact that it brings
them ina yearly profit of soveral millions. Tho original Howe
putent was extended but once, sud a second application was
decmed fmpolitic, 8o expressed in the opluion of the Commis

stoner, and thereforo denied,  Thisrale, wo inslst, is equally

persons engrgod in the manufactare and salo of this class of
goods are frequently disabled by the ovils attendiog the
Liandling of colors that are only externally applied.

Certain light fabrics, such as tarlatan, are frequently
superficially dyed with Schweinfurt green applied with dex-
trin; and in some instances it hus been found that one half
the wolght of the stuff was due to the coloring suntter, and
an aordigary ball dress would hold three ounces of arsenie
Tho salo :,'l ntich goods has been prohibited In England and
Franceo, and honso they find thelr chief markot in the United
States.  We huvo known of serlouy cases of polroning arising
to dross makers and to persons wenring green tarlatan in this
country, and it would be well If the sale of such goods were
overywhere slwolutely prohibited.

2. In candies and toys the employment of arsenic green
has met with such opposition, and Is so easy of detection,
that it ls rare that any one knowingly uses the obnoxious
color. Formerly thers were numerous cases of polsoning
from this source, but they are fortunately rre ot present.
The chief danger now arises from the highly ornsmental

| pleces of confectionery which are not intended to be eaton
| bt nre made for decoration.  They are sometimon broken up
{and tho fragments, falling into the hands of ehildren, occadon
much mischief. There is an instance on record where 18
persons in one family were seriously endangered by such
carclessness.  In the caso of toys and psints for ehildren, so
much has been said and written on the subject, and 80 nu.
merous have been tho cases of poisoning, that every mother
takes eare not to expose hor children, and the manufacturers

fnchiesof witter ; and, wero it not retardod by friction, it would | applicabl to tho present case, and the precedent thus formed | are compelled to be on their guard.

have suificlont enorgy 1o tako back into the boiler o weight |
of water moro than sufficlont to condenso tho steam. Tho
velocity with which such steam flows into tho atmosphore is
about 1,500 fect per second, and although it ix undoubtedly
greatly rotarded, in all cascs, by friction, the fact stated
gives somo idea of the immense velocity with which the
stream may flow. The Giflard injector is simply an instru-
ment in which these principles are usefully applied. The
stroam of steam from the boiler, flowing through its cen-
tral tube and plunging into the curront of water which sur-
rounds the steam adjutage, is condensed by it, nnd, taking
it up, carries it all forward with immense velocity, overcom-
ing all frictional reslstances, and reénters the boller with it.
It thus acts as both foed pump and heater,

The amouut of surplus energy sometimes obtained, by thus
concentrating the forco of the issuing stream by condensing
it, is very great, as is shown by experiments in which steam
taken from one boiler has been made to feed another boiler
containing steam of nearly double the pressure,

A moment's thouglht will make it evident thac the water
supplied to the Instrument cannot be highly heated. It must
be sufficiently cold to condenss the steam without making
the quantity of injection wuter so great ns to overload the
apparatus and thus prevent the stream from foreing its way
into the boiler. Where the feed water i3 to be heated to o
temperature higler than 120" or 150° Fahrenheit, it should
‘be done by carrying it through a worm heater of large heat-
ing surface, alter leaving the injector.

‘We trast that wo have made plain the principles of opera-

tion of this beautiful and wonderfully ingenious invention.

_Although ns simplo a4 those whicl are applied in tho driving

o nail, and, indeod, somewhat similar, their very simplicity
the lack of complexity in the appuratus itself only the
nore forcibly commund our admiration and our commenda-

GREAT SEWING MACHINE JOB BEFORE CONGRESS.

The Sewing Machine Ring, composed, as our readers are
wware, of the Singer, Howe, Grover & Baker and Wheeler &
‘Wilson Companies, failed to induco our last Congress to
ction their modest attempt to fasten their overgrown and
8 poly upon the peopls of the United States for
o years, Ono defeat and the strongly expressed
n of popular opinion for their cuuso are, it

ers in the above mentloned propric-
tion, Not only is this the case with established
wro taxed for the yment of largo royalties,

are subject to the mercy of this Ring,
» pleasure see fit to buy thoir in.
Arom the markot and doprive the
o8 ot rates,  Ivis estimated,
) i toin thoso columns,
t nearly four hundred thousand dol-

v  sowlng muchine im-

{3 ono whiely, founded on justico and In harmouy with true
public policy, cannot b slighted. I it is to bo evaded, the
benefit should bi given to tho hieirs of Howe, the orlginal in-
ventor of the vyo.polnted noedlo and shuttle, and not to a
combination which, from investmonts trivial in amount, have
amassed enormous wealth,

The actual cost of o sewing machine is from &5 to §7, orall
complete with table, ete., from $10 to $30. The American
public pays from 300 to $125 for the same article, at retail,
and the difference is clear prodit.  To still further prove the
enormity of the injustico to our people, tho same compa-
nies, in spite of our high tarlf on cast steel and Swedish

and Scoteh pig iron, import both metals crude, manufacture |

them into sewing machines, export the finished goods back,
and sell them in Europe st prices less than those for which

the articles could be there made oven at the cheap existing 1

rates of labor. In fact, the people across the Atlantic pay,
for the :amo machines, onlyabout one half the price charged
to our own countrymen.

The strongest argument in opposition ' suggested by the
thought of tho classes from whom this vast wealth has been,
and, if tho extension be granted, will be, extorted. It is from
the wretched earnings of the sewing girl—from the daily pit-
tanco whicl is doled out to the working women who wear
away their lives in our great cities—{rom the meager savings
and scanty means gained by the manoal work and unending
drudgery of the wives and daughters of farmers and mechan-
ical laborers, that the greater portion of this revenue is
abstracted. Theoppression and cruel injustice of the measure
will not bo felt by the rich in any very appreciable degree;
but the poor, to whom the sewing machine is as necessary as
the roof whicl covers their heads, the thousands of families
whoss solo dependence for their dafly bread rests on untir-
ing labor with the needle, these uro they against whom the
efforts of this gigantic ring are directed, 2

‘W urge upon Congress the denial of the application, and we
sincerely belivve that, in view of the true state of the case,
no influenco that wealth ean bring or specious argument that
political power can carry will causo those to whom the
honor und prosperity of the country is committed to give
their agsent to s measure so oppressive and calumitous to the
entire nation.

THE USE OF ARSENIC COLORS,

The most common ursenic colors are the Schwelnfurt green,
a compound of acetate and arsenito of copper containing
about 8 per cent arsenions acid, and Scheclo’s green, which
is an arscnito of copper with 53 per cent arsenious acid.
Notwithstanding their poisonous characters, they are largely
employed in consequence of the elegance of eolor and low
cost.  Ono establishment in Eugland roported that they con-
sumed 4,600 pounds of arsenions aeld evory week, und the
total annunl cousumption for Great Britaln hss been set
down at 1,600,000 pounds. The chemical test for arsenic
greon can bo casily made.  Plungo the articls in warm nqun
anmenia ;o blue color will betray coppor,and s drop of the blus
ammoniseal lguid on o erystal of nitrato of sllver will show
a canary yellow coating if arsenic bo present. The articles
which are frequently colored with arsenic are the following :

L. Artificial flowers and fancy goods, lmitation Howers
are usually cut ont of colored material ; the plgment s pre.
pared by rabbing up the green powdor with gum wrabic to
muko It sdhero to the cloth,  As no mordnnt i used, the
color is ameraly on the surfaco. It in ofton applicd with the
hand untll uniformly distributed over the surfacs, and i
;drlod on framew,  In this way the workmoen are oxposed 1o
the dust fying about the room, and their hands and faces are
often smeard with the mixture. Unless thoy hold cloths
Hufore thelr mouths and are very earoful to wash themselves
thoroughly before meals, they soan contract a varioty of dan.
gerouy gymploms snd have to abandon their work.

The quantity of arsenic that o singlo artiticial fower will
Lold I sutliclent to polson goveral persons.  Hofmann found
on one branch 0 declgrammes of arsenions acld, onough to

snd | prove fatal to & nuwmber of persons who might carolossly

breathe tho dust arising from it, It s notorlous that wll

T covers of toy books, however, espocially in England,
laro too froquontly impregnated with the dangerous green.
| Wo have long been in the habit of tearing off the covers of
such primers before allowing them to be handled by our
| children,

3. The employment of arscnic green in oil paint has fre.
quently been voted, and in dwelling houses and sleeping
apartments, the consequences have been of the most serious

| character.

Bakors' shelves, the interior of boxes, wire gauze for bird
cages, basket willow, and fly catehers have frequently been
painted with nrsenic colors,

4. In the coloring of paper to be employed for wrappers,
cards, Iabels, lamp screens, and ornaments, thers is the
freest possible expenditure of arsenic green. This |s
perhaps the most dangerous and subtle use of the poison
The utmest vigilance cannot prevent paper of this charscter
from finding its way into every household. It comes in the
formi of envelopes around chocolate, as a label, and very
commonly as & screen to cover o lamp, in which case the
heat often volatilizes the arsenic and the air of the room i
filled with the dangerous fumes, It is very common for
children to cut ornaments out of the polished green paper
and to put fmgments into the month, by which they are un.
consciously poisoned.

5. The use of arsenic wall paper has been the fruitful source
of disease and death in many instances without the possibil-
ity of accounting for the origin of the malsdy. Professc
Gmelin, in 1843, was one of the first to call sttention to the
danger of occapying rooms decorated with paper colored with
arsenic green, and since his time numerous instances have
been recorded to confirm the importance of the warning i
tered 50 many years ago, Notwithstanding the accideuis
that have happened, wo constantly seo rollsof paper put apon
our walls that encase tho oscupants of the roomina poisoned
wrapper and, with absolute certainty, render life a burthen to
them by. the chronic symptoms which the subtle guses aris.
ing from the decomposed pigments oceasion. In n room
which is kept closed for a few hours, the walls of which ane
covered with arsenic colors, the peculiar smell of arseniuret-
ted hydrogen is at once perceptible to any one familiar with
the garlic odor that this ges gives off. A damp wall is cer
tain 1o extricato this gas, and on no account ought a room to
bo covered with such s dangerous proparation. The wils.
fortuno js that in most instances tho ovil effects are not per-
ceived until it is too Iate. It has been found that the dust
which gatliers on the farniture is contaminated with arsenic,
showing that, in addition to the gas, there arc often solid
particles floating through the room.

6. Arsenioin carpets and hosiery is of thore modern intro-
duction, and henee requires that we should putour readers
on their guard to prevent imposition, We wero recontly
|shiown some carpeting in which tho red color, having beon
| put in with aniline dyes propared by means of arsenic, was
sald to have poisoned a family.  The subject is under inves.
tHgation and the statement mny prove to boerroneous; but as
red stockings have produced uloers and skin discases analo-
gona to those occasioned by arsenie, it may be well for tha
protection of all persons concerned to avoid colors that have
boen suspected of cansing the mischief. In the fact that
arsenions ncld Is an incldental product in seversl metallur.
gleal oporations, and its production on o vast scale puts thy
prico at snch an excoedingly low figure as compured with
other chomical compounds, Iy to b found the key to ity onor-
mous consumption in the manufacture of calors,  1tis s great
minfortune hat x substance so deleterious should be so wide-
ly disseminated, and it is only by reiterated warnings and
tho most  stringent police regulations that the commuunity
can bo protected from the insidions danger. Our market fs
crowded with the cast off and abandoned arsenle goods of
other countries, and it s a question whether the urgeney of
the subject does not demand the interforence of the Board of
Health,
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Tur tobacco erop of Missourl this your is estimated nt
80,000 hogsheads,
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SUBMARINE DIVING.

Londed with a weight of over
one hundred and forty pounds,
under & pressure of nine atmo-
spheres, beneath a hundred feot
of fluid, two minutes’ existency in
which is impossible, and In depths
where no my of light has ever
penctrated, man eannot only live
but work. Not only can he Iabor
but, romaining submerged for
hours with impunity, perform ope
mtions which require skill; pla
Ing the explosives which are to
tear up sunken reefs, l-~\'rlim:'\m-
equal bottoms or plun;:'ln;; into
the holds of wrecks, with mar-
volous intrepidity he ean force the
sea to yield up its buried tronsures,

Probably no calling nocessitates
more personal risk. Out of the
number of professional divers in
the United States, in all thirty or
thereabouts, the average yearly
mortality is four, though #o Iarge
n ]wr----;nng-- is due more to the
recklessness of the men in the
face of danger to which they be.
come inured than to mere accl
dent. The armor in which the
diver is ineased, in comparison
with the weight of which that
worn by the knights of old is as
nothing, is well represented in
ourengraving, It consists of body,
collar piece, helmet, and ghoes.
The bLody is composed of one
hickness of rubber between two
loth, and covers the man from

of
his neck to his heels, being close-
Iy strapped into the shoes at the
I‘ m and snugly held about the
wrists by rubber cuffs. The hel-

met Jooks very like an immense
copper pot, and
when put on is
connected with
the body by
meansof the
lar piece, which
fits closely about

the shoulders
and is fastened
to the helmet

and the body
by thumbscrews,

rendering it per-
feotly air-tight.
There are glass-
¢s at the front
and sides of the

helmet, the pi
in front being
structed to
open.  This is
never cloged un-

til the man js

rendy todescend,

=n it is tight-
Iy screwed up,
apd from that
moment the air
puxu;: mustney-
#r cense working

aven forn single
jpstant, lest the
diver suffocate,
The air forced to
him from above
reaches him by
means of a rub-
ber hose which,
leading from the
alr pump and
pussing  under
his left arm, con-
nects with the
buck of the Lel-
met, th QIr pass-
ing over s Lead
and down in
front of his face,
The foul air cs.

caped through o
smsll  valve jn
the back of the
holmet, and the
mpidity with
which §t goen i
rogulatod by the
preference of the
man in the dross,
The shoos nro
soled with ap
inch or two of
Jead, and over
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the shoulders, slung by cords, are
two enormous leaden plates, ang
on the back and one on the breaat,
thus giving the diver sufficiens
walght to descond. A life line gy
fastoned about hig ‘walst, by menny
of which he communicntoy hin
wanta to those above, Ope pull on
the line signifies more air iy need.
od, two, that the pumps are gend.
ing him too much and he iy linble
to flont up, nnd three pulls indi.
cate that he desires to be hauled to
tho surface,

Mr. George W. Fuller, of Nor.
wich, Conn., one of the most sei.
ontific and accomplished divers in
the country, has probably  done
more to improve diving Appartug
than any other inventor. He em.
ploy# a four eylinder Pumping en.
gine to supply air to the submerged
workers, which is a remarkable
plece of ingenions mechanism. The
packing of  the plungrrn, while
pressing agninst tho walls of the
pump cylinders so lightly thae any
plunger will descend by its own
weight, is still go absolutely tight
that not the slightest leak ean be
detected under the henviest press.
ures. The same gentleman has
greatly improved the construction
of the shoes, and has devised a
lantern which is fed by air through
o tabe from the pumping engine
above. As the diver descends the
flame becomes brighter and bright.
er until, at the depth of a hundred
feet, it glows with the whiteness
and brilliancy of a ealeium light.
This result is due to the condensa.-
tion of the air, which increnses the
amount of oxygen contained in a
given volume,

Our second 1.
lustration, for
which, with the
one above re.
ferred to, we aro
indebted to the
COhristian Week-
y, represents the
divers of the
Const. Wrecking
Company at
work. They were
employed some
time since in
raising the con-
tents of a gov-
ernment  vessel
wrecked off the
coast, und after
& long and toil.
some search,
succecded iy
finding nearly al)
the bags of sil.
ver ore compaos
ing tho cargo
More recently di
vers have visited
tho old Spanish
huiks which, two
or three centu.
ries ago, found
their way to the
bottom off the
West India Isl-
ands.  We were
Iately shown by
Mr. Fuller o
large number of
ancient silver
cains, with their
dates  and  in.
scriptions  por-
foctly preserved,
that had been re.
covered  from
these vessols.

The greatest
danger toa diver
is, that he wmny
get his air pipe
entanglod in
somothing ayd
thus  stop  his
supply of nir, A
man could not
Llivo two minutes
should this hap-
pon.  He usual-
1y deseonds with
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the hoso in one hand and the signal line In the other, taking | frost crystals and placed betwoen the Nicol prisma would | tho limit of its swing, then the compounding of the I“;" im.
good earo that theso articloa remain at a » afo distaneo from | produce the most beautiful color A film of horn or shell | pulses ean ~ ) nuspended weight to describe an ( lipse ,
any rmj-‘f!i”“ of rock or any portion of the w rock ho 18 | also yields brilllant hues ander polarized 1l ht As u general | and if the shock competent in itself 10 produce a vibration

A on. before he lota go to use his hands rule, organic bodies net In this way, but thelr architecture | of the same amplitade as the first ',1“'" }'.vw ollipre becomen n
working upon, involves an arrangement of the ether which causes doublo | cirele,  These gross e hianleal vibrations exaectly resemble

In constructing the new docks around thin eity, divers are

reiraction

those of lght A plate of quartz cut from ”u'rr'\'”(n”,pr'"'n_

y erete on the bottom so s
Iargoly employed to place tho cone |
9 . , larly W possesses the extraordinar =
to form a bed for the heavy foundation ntones During the  geygor OF POLARIZED LIGHT ON BODIES UNDER FRESSURE licula : : " G mry power of
. . lnte d Dismond twisting the | of vibration of & polarized ray to an extent
tho blasting operstions at Hell Gato and | R TR R RO i
courso of g op It In possible t nf I tealn or pr 1o, & temporary | o pendent on the thickness of the e rystal; and the morere

Roof, in New York harbor, divers guide the drills woarked by
tho machinery above, insert the nitro.glycerin, and arrnge
the electric f;l.'\l“i and wires by which thoe charges aro ox

ploded. In mising wrecks, men are first sent down tocover
with canvas, or plank, the holes made by the sharp rocks in
tho timbers of tho vessol, This must bo done beforo she ean
After the lonks aro rlnppl'd, tho stenm pumps

doublo rofraeting structurs upon nonerystaling bodios, nuch
as common glnsn Introducing s glass bar between the
crossod Nicols; Professor Tyndall bent it slightly, keeping ita
length obligue to the direction of vibration of the prisms
Inntantly light flashed out upon the screon,  The two aldes

of tho bar were Muminated, the edges mont, for hore the

frangible tho light, the greater in the amount of twisting, so

that where white light isemployed, its constituent colors are

n the prisms
t, Profes

sor Tyndall showed a peries of bedlliant colors. Specimens of

thus drawn asunder Placing the quartz bet

and turning the analyzer in front from right to

quaurtz have been found which require the analyzer to be

bo raised. strain and pressuro wero groatost,  In passing from steain to
AT N Ve Tho divers then turned from left to right to produce the same succe n of

art work of driving out tho water I'he ¢ saure. fal 10 loett o ous o portion of the glass
make shor pre ro, sald tl irer, we €ro ol | on vl o color Crystals of the first class are thereforo called right

ro.descend, pass chains ander the hull, and carry the ends to

powerful tloating derricks, which hoist the vessel to the sar-

face,
- -
PROFESSOR TYNDALL'S FOURTH LECTURE IN NEW
YORK--POLARIZED LIGHT,

In mechanics, wo have the composition and resolution of

where nelther is exorted ; this Is the called neatral axis,

and along it appears o dark band, Indicating that the glass
nlong this saxis exercises no action upon the lght,  Subjeot
ing a square of glass to Increased pressure in o vise, its
image in light appeared upon the screen.  Every pair of the
adjacent luminous spaces, which appeared separated by the

dark bands, is in opposite mechanical conditions. On one

handed, and of the pecond cla

left handed, crystals
Fresnoel phowed the action of these erystals to be due to the

circumatanco that, in them, the was of other so act upon

each other as to produce the condition represented by one
rotating pendulum.  Instead of being planely polarized, the

light is circularly polarized. Two such mys, transmitted

forces and of motions, extending to the n‘umlumifiun and Nids, I8 AAbk Band) i steato. on. (he. otkioy, presmare; By nlong |I|;- n\i"- of ":l"" 4|“| H{h'l Y".i 'illltf '”'l opposite dirve b
resolution of vibrations. We deal with the luminiferous tightening the vice, the colors appeared more brilliant, taking tions, when brought to interference by the anslyzer, are t
othier in accordance with the rigid laws of wmechanies; and, Rt u‘r P \;Iurh adding 10 their beauty, sprang out demons ““'r’.'" competent ‘_" l"‘,"l'“ "' the “"“'r""'l“l']"'
from the composition, resolation, and inl‘n'r{«r--nr-' of e, vi wards from the two ]"»in:.~ of pressure. Afterw ...r-l*. glass pre ‘rl"“.'-.;m T,“Lﬂ”lrm'! a piece of Iceland spar, A, Fig. 3, ‘
brations, we deduce all the phenomena displayed by crystals vared! by diffarésions. {n annéaling 5o #d’to pr i for the analyzer, and introducing the plste of quartz, B, be
or polurized light. .| colors in various figures was oxhibited. The irregular ao
To illustrate, lot & vibration cross a crystal of tourmaline nealing had fixed the particles of glass in » stato of perma
obliquely to its axis; wo have scen, by experiment, that a B TR
portion of the light will pass through. How much, we de- g
termino in this way: Draw a straight line representing the CHROMATIC CILANGES CAUSED DY IRAT.
, amplitude of the vibration before it reaches the tourmaling, Wo know that bodies are oxpanded by heat and condensed
{ and from the two ends of this line draw two perpendioulars | by cold. If one portion of a solid be heated and the other
: to the axis of the orystal: the distance between the foot of [ not, the expansion of the heated portion produces strains
! theso two perpondiculars will represent the amplitude of the | which reveal themselves under the scrutiny of polarized
f transmitted vibration. light. Professor Tyndull first exemplified this fact by in- |
TIHE INTERFERENCE OF RAYS. troducing & square of common window gluss between the |
Professor Tyndall next proceeded to explain what occurs l xi‘:"'»" and r‘“llh”,;' ln‘x‘\tim: ithy a ?p.im ]"""l" 'ijght =
when o film of gypsum is placed (as deseribed in the preced. o n"'wuhfd g6 Usiacrogy, Sl ppsey.o” ?'mm‘ ided 2y
ing lecture) between the Nicol prisms, It will be remem. :‘;:;;;2 x:|‘n'r: (f)l;":;“:ll:n"::il;l{“.ll:n::::l‘:‘;v::;'n;l;."‘l. ;:lb:i”: ”\ ! tween the polarizer and _‘h'-' spar, we have an image ’7-f the
bered that, whers two plates 6f ‘tourmaline were arossed, no -lhu m'ntlvr of \\']:‘irh n h(-;llml cop wlr wire .\\'nn 'lnlhrdl’l(‘ln('l' &l [REERTR0.00 the ecreen in the shape of two colored circles,
light passed through; but when a film of mica was intro- oY Tack erom im‘ln-hxl'l four mmil‘l”m . rmlru;nl‘- which will always be of colors rn:nph-n'fn-xnnry to each other,
duced between, the darkness at the intersection disappeared. e a Tattar ' ,m“.i;l 5 Au s b.-r..miv; ,l :mdl n""- Here we can show that, although the x.muur.».\{ blueand yel.
In certain positions, however, the interposing film has no | b{,n'pk o N i ot 0: Ak ::hnm'" A \‘:" b(] : " ‘; low pigments produces green, the mixture of blue and yel
powoer to abolish the darkness, because, in the gypsum, Iﬁ T .fmm 3“ HIPRE=DTS - 55 case, the heat | low lights produces white. By enlarging our aperture, the
there nre two directions, at right angles to each other, which P ST OY/ L S ATS, JUSWATGS. ‘ images are cansed to nv.-rlnp; and although one is blue and
tho waves of light are constrained to follow; and when ro- POLARIZED LIGHT AS AN ANALYZER OF MOLECULAR ’lhu other yellow, the place where they are superposed is
tated to such positions, one of these directions is parallel to CONSTRUCTION. | white
;, one of the axes of the tourmaline, and the other parallel to Taking a strip of glass some six feet long, the lvn’lurvr’ THE MAGNETIZATION OF LIGHT. .
3 :l‘u- (f;ﬂwr nxis'e. If we crr;ss our Nicol prlsm.s and introduce | swept & wet woolen rag over one of its halves. An acute| In Fig. 4, A is the electric lamp, B the ptd{:f'\:.i;:;: prism,
) 1o film, on its emergence from the first prism or polarizer | sound due to the vibration of the glass was lieard. What ig | C a0 electro-magnet, from polo to pole of which is placed a
kY tho light is polarized ; and in this particular case, its vibra- | 11,0 condition of the glass during the existence of this sound ? | cylinder of heavy glass, first made by Faraday, and called
.j tions are executed in a horizontal plane. The two directions | 1¢5 two halves lengthen and shorten in quick succession, and { Faraday’s heavy glass. D is the analyzer in front. If we
£ of vibration of the gypsum are oblique to the horizon. The | 3¢5 ends, therefore, are in a state of rapid vibration. But in | excite the magnet, instantly light appears upon the s n
E polarized ray, then, whero it enters the gypsum, is resolved | thy center, the pulsations from the ends alternately meet | 08 examination we find that, by the action of the magnet
2 into two vthers, vibrating at right angles to each other. In|and rotreat: and between their opposing action, the g.lunn at | upon the ether contained within the heavy glass, the plane
1' one of those directions of vibration, the cther is moro 8lug- | the center is kept motionless. On the other hand, it is here | ©f Vibration is caused to rotate and thus get through the ana
) gish than in the other; subsequently the waves that follow |alternately strained and compressed. This may be illus- ilyzvr. The speaker then inserted a plate, one half of which
g this direction aro more retarded than the other.  Here, then, | ¢trared by Fig. 1, which represents the strip of .,_,1,1_.-,' with | consisted of s right handed and the other half of a left
' the system of waves may get half & wave length or any num- = : anded crystal in front of the polarizer, E, Fig. £ By
ber of lialf wave lengths ahead of the other, and interference | ;
is evidently possible. But axlong as the vibrations are exe- ’
cuted at right angles to each other, they cannot quench each
. other, no matter what their retardation may be.  The analy-
'I' zer or second prism, however, recompounds the two vibra-
x tions emergent from the gypsum, reducing them to a single ST ‘
p plane, where, if one of them be retarded by the proper equidistant waves marked upon ll;» and the point in !.hu
® amount, extinction msy occur. Consequently, when the middle, where l‘hv pressure or expansion of the waves strains
longer waves have been withdrawn by interferenco, the | F SOTIPresses.is shown in white.
I Bike T ath mad contarisie: oolors  onihie Al atl l’ru.{--s.-‘nr 'l‘y.udnl‘l then placed the strip of glass between
gypsum, Conversely, when the shorter waves have beon the Nicols, asin Fig. 2, fastening it in placo by a clamp.
I - withdrawn, the thickness is such that the longer waves re- |
main. Where the direction of vibration of prisms and gyp- 5
: sum encloses an angle of 45°, the colors are at their maxi- !
mum brillinney.  Following out rigidly the internction of !
E‘ s the two systems of waves, wo find that all phenomenn of 1
i n:nlure, obtained when the planes of vibration of the two { turning one of the Nic 5
i Nicols aro parallel, are displaced by the complemoentary common circular im 418, both halves ¢ e plate showed a
phenomens when their Nicols are perpendicular to cach { ingly sonsitive med” 80 of puce ellor  This is an exceed
: ¥ other. \ ‘llpn;| light ¢ .cans of render’ ;0 the action of a magnet
12 RETARDATION OF HALY WAVE LEXGTHS, ‘ | analyzor 17 -dible. By turting either the polarizer or the
Supposing that a certain thickness of gypsum produces a colog, Qs “‘m““l “.‘" Fanllest “";3‘:3 the uniformity of tho
rotardation of half . wave longth, twice this thickness will g \‘-“.J.Zp"tfr- ¥ ".' ad the two halves of the quartz show
produce a retardation of two half wave lungths, and so on. l g7 “fonnl wlh.-r »  The magnet produces this effect; oxciting
Now where tho Nicols are parallel, the retardation of half o | $h "".'Nul" ano half.of tho imago becames guddenly red,
wave leagth, or of any odd number of half wavo lvnmha! Eho gIaE e, green. Intesruriting tha ouresns, (e .l.“n
:r‘llhd it, produces extinction; in all thickneases, on the other As the woolen rag, as shown in the disgram m:““ T:'” "“l\“" "“d””“' ';“"‘m\; :}"m‘ g r:’mn“.! l‘h"
iand, w . 5 @ o MOy » 4 . ’.'u' ion dupen s upon 18 po nnt.\ o 16 magnet, or, in other
of hinlf h\lvc:lv:‘”l’;?:&:(.’ :;:::‘ tn\;:"l‘)l(;lyl:: ::”::’:l\1‘1.:“.;:11:::::‘: [one end of the glass, a loud ;\nnnd. “I‘"/""hlinill:::r,," l"\ll'r wordy, ow thd direction of the current which surrounds the
when the R | running the wot finger along the edge o VOA DY T magnot, Rewiersing the current, the red and green reappear,
I'lmingh.:)::;;;..._’:z:g:;; :;;; common plane by the u{nnl) wer, | faih: il gimgltansouddy's '..m_l"/), o a goblot, .\\'ur' given | put they fiave) chunged places. This I,\"”itm“. ]"_\“.!,‘,,r'
tho center, butwe llh paar il of caystal, thickist A | ereon. At overy moment of g~ of light flashed on the long remnined irather ns & sclentific curfosity than as a fruiv
light, Pn;fcnmr“']? dtll[;rl;!mn:;d naing red munuchrolm.\'uc speaker, light will flash thrg, -"‘h‘mmp":’f“"' continued the | gu) werm. | .
great distinctoess, Tho dark. b,n',,h: ,:L"Z’l:‘;::;“; ::;:.«‘1“2: | light will flash through e JE1 2 Svors A of aalg] ) e ———
‘h"*"m Whh:h pmd\lﬁ"d I'Olltl‘dl(:lunl of : ﬂl 0 . five [M"" follow w?“h .Nhsﬁt"'ﬂﬂ I’llllll“)’ thut wo NNy o " 3 l"w.“ b ?NN'\NE A i le R st Ml : o \‘l\.'l\lll.l'-til\'l'\
te. hnlf wave lengths; whilo the figh h: one, Lhred, BVC, | 0uw impresaion ok n ave Y expect a lumi. |N»m Appointed for) the purposo by the Legislature of Califor
wheh the dark onos. O' ght bands appoared be- S g fo | nin hoave selscted | site noar Napa City fora branch insane
i e 4 n employing blue light, the rys wero #AL VIDRATIONS SIMILAR TO THOSE OF LiGnT asylum. The esta \1© COmprises 208 acres of land, with fine
lllu’ seen; but as thoy ocourred st thinner portions of the | If, While a pendulum i oscillating past the middl siten for bulldings, 04 good facilitiea for water supply, sew
lllﬂ:“- thsi l::"‘::f ::;I?:l]’m;] ‘:::n“‘hoa: SRfead wrifh; the yod | 1ie Spaxsion, & shiock e 1m parted to it, l-'ln!ill'::\" ‘lt:‘I:‘If‘i:l« 'l,l{ erago, ate, 'I'h:-h:(:\ to has appropristed nearly *5“0.‘-“'“ for
\ rlo y ! \
fall fn diffornnt S ﬁ'h' mll::;dor:l.nlrultzr:«lp::;]“l::n‘!:}:"\;‘g:“;‘l‘:l:l;l:hlsnnlln"i.l':;::::-l,l lll:;:h:\'\-u HIIIN‘I‘I!N"\ compound tho eroction of ‘hull-h'i‘""’" O . .
: o | » !
Tho lecturer thon alluded to the chromatic offocts of irregu | #ormer ono.  But the pendulum "-“Iil'lnn::.n.’,:r;.l:‘,,‘,:“ l-l-{ ::~ | TaRre was ‘""Mnll_v.", discovored near Staunton, Virginia, a :

large doposit of red b} ‘matite iron ore, probably thirty foet

ndulum when it : \
Innt! L or "
' 0t wide and extonding ve “\ ral miles,
s

Iar crystalization, and said that s plane of Klnsa covered with | restangular shook be imparted to the pe




|
!
|

upon & pitcher of water to purify the air. Tho fact that
standing water becomen foul Is due to the gorma that fall
, upon it or are contained in it; these undergo decomposition
sen of my nolghbors and myself fntend bullding and doeay, giving rise to bad gases and foul smells. Organio
houses on our farms next spring.  Wo hayo often | matter in water is the groat source of mischief, and honeo
~exchanged views as to the bost and cheapest building ma- the nocessity of pumping out all that has been standing
torinle,  As we have Inke sand (costing nothing), gome insist | during the night in contact with the wood. Good ventila-
“that artificial stones made of sand and coment would be the tion ix the best romody for fonl air in & room,

bost and cheapest: on this point, my neighbors wish me to -

ask your oxperiones. By answoring the following quostions Polar Mutations,

you will give us what we wish z knovdon .;l:lv subjoct ; 5 To the Blitor of the Setentifie American :

1. In what jon are the san cement to
abear % m‘h S tied? & Ti the iloass 2 bA‘;nouz .Illo facts doveloped by the geological survey of
around the windows aud doors be molded in such a way as | 4 “ppg wurface of tho State was onee much higher than it
to require no wooden window or door frames, and how is It |y oo Phen ane vast mer de glace covered thngregion Just
done? 4. Could not the stones bo molded with a amooth | |y, of {ho Gront Lakos, and flowed by varlous channels, in
inside surface and laid 80 corapactly as to look like a plan- lnrge glacial rivers, 1o the sen.
tered wall, and #o roquire no plastering? The wall could be 2. Succeeding this clovation was o corresponding depros.
painted any color. 5. How aro we to prevent possible) o, o that ane grent inland sen extonded from the Allegha.
m"f‘“" 6. Thave heard of a method of running up L1y to the Rocky Mountains, while, liere and there, the more
walls in liquid mortar (sand and cement) without molding '}, cated portions of the continent peerod above the prevail.
the stones ; Low s it done? 7. What will such & building | WatErD.
cost, comparatively to wood, brick and stone? 8 Thave| g q.0 submergonco of the land was followed by a second
seen the following articles advertised in your paper: Asbos. | g, cation, which sccond elevation Is supposed to be still
tos roofing, roofing and sheathing felt, asbestos boards, as. | going on.
bostos paper, asbestos asphaltum cte.; what is it and what | =g " in e (e firet clevation of the land, channels of
meorits haz it s« a building material? 9. As it is often ex- | drainago were deeply carved by various eroding forces.
pensive and inconvenient to make alterations after a house | = o0 40 submergenee Ra progressing and during its
has been bailt, I would kindly ask your opinion of the dif. continuance, those channels of drainage were ilted up by the
terent heating apparatus, with rogard to cheapness, health, ' in 0 in still wator of the material borno down by rivers
and comfort. By answering the above questions in your .4y qepositions from superincumbent waters.,
valuable paper, you will oblige many fricnds and patrons of | 5 (7,0, the emergence of the land, the surface drainage
the SCTENTIFIC AMERICAN, rought, and mainly found, its old channels and bogan the

Cleveland, O. P. 8. K. Marens. ‘ work now in progress of clearing them out,

ReMarks 87 THE EDrmoR.—We would not advise you to| Now what has caused this clevation and depression? 1
sttempt 1o construct your homes of artificial stone, 8%, | answer, polar mutation, change of position of the earth’s
aside from the difficulty of its manufacture by unskilled ' axis, a change by which tho pole travels through, cither in
labor, there will be more or less want of facility in fitting ' a straight or curved line, many degreesof arc. It is accepted
the blocks to the dimensions of the walls and piers in their us o demonstrated fact that the equatorial exceeds the polar
eroction, and much doubt as to its permanency. You are  dismeter of tho earth by twenty-six and one half miles, and
more likely to be successful with concrete construction, | that this oblate sphervidal form of the earth is duo to the
which requires no particularly skilled labor, and has been | loss of weight in the particles of matter by the centrifugal
proved to be permanent, beyond a peradventure. To make | force of rotation requiring a greater number of particles as
conerete, prepare aplank floor under a shed ; take four bar- | you approach the equator to produce equilibrium with those
rels of broken stone—no piece larger than an egg and dimiz- | at the poles. Now this cquatorinl afflux of water, well nigh
ishing in size to that of & walnut—and spread it out over | cutting the continent in’ two at Darien and Suez, ever fol- |

It would be dangerous for anyone to close a room and rely

" el . - iR P .
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Cotton Splani 4 OTher Ahlande te
evnes i, TR
To the Bditor of the Scicntifie American: |
It In estimated that, could the eotton erop b eonverted Into

one hundred and fifty millions of dollars annually, Indre
port to the Agricultural Convention held at Chiarleston, iw 3
Colonel J. B. Palmer, President of the Saluda Mills in ﬁh‘
State, gavo the following figures a8 10 the comparstive cort
of No. 20 yarns, with cotton ut 20 cemts per Ib, : At the Fng
lish mills, 855 cents ; and ot the Salada mille, 20 cents, whic
with freight, ete., 1'5 conts, makes 805 cents Teaving u dif-
feronco of 6 conta. At the northiern factories, 348 eenta; at
tho Saluda mills, 20 conts, which, with freight, eote,, |,
makes 208 conts, lenving o difference of & conts, showing an
ndvantage of 16 per cent in favor of the South. :
ﬂnmnmmotuwmndaofm;hl.m
throughout the South, already provided with some kind of
power—lhorse, water, or steam.  Could  simple machine by
(constructed to work with thess gins and eonvert the cotton
lmc: yarns before it in pressed, thore would bo & still gronter
saving.

The margin of profit which would be afforded by spinning
tho cotton whero it In raised and before the fiber is injured
by compression, thus saving cost of packing, wastage, trans-
portation, commissions, profits of middlemen and other in-
cidental expenses, would be no inconsideralle sum. The
mechanical genius who could, like Arkwright, Howe, Me-
Cormick, and other successful inventors, design a machine
which would operato practically in connectinn with mdby
the same power now used in ginning cotton, would be cer.
tain of a colossal fortune. The difficultios to be overcome
are not greater than those already conquered in other inven-
tions. The fleecy staple, as it comes from the gin, is in the
best possible condition for being worked; and factories in
distant countries would purchase the yarn in preferance to
J the loose cotton to work into fabrics. Then Jet zome of your
| renders turn their thoughts in this direction, and see if they
cannot win the prize.

Near this place aro immense quarries of burr stone, which
is sald by experts to be equal to the French. In the sparse-
1y settled southern countries, where plantations are distant
| from water mills, a small mill which could be attached to
tho power which is used in ginning cotton is a great desider-
atum ; and these quarries afford a rare opportunity for some
enterprising man to build up a lucrative business,

There are also beds of the finest kaolin, for making crock-
ery ware. . Asa proof of the quality of the clay, thonzands

yara in the South, tha Increased value would be st Jeast

the floor #o that it will not be more than two inches deep in | Jows up, and keeps at right nngles to, the ecarth’s axis | ¢ onne are annually shipped to northern factories. I recently
: any part of it; then take three barrels of sand of sharp grit, | Conceive now that in the remoto past the north pole traveled | cicitod o farm, three miles from Aiken, on which the quan-
entirely free from lfm.n.and _sprink]e it in among the stone | direct, retrograde, or otherwise, until it reached the inter- ' tity was simply incomputable, and could be bought at the
=0 as to fillup all the interstices of the stone with an even | section of the eightieth meridian west longitude and forty- | o rant price of adjacent lands—say 3 per scre.
distribution over thoe whole; now, take half a barrel of lime | fifth parailel north latitude, bringing with it its cternal allies | 0 reputation of Aiken ns a health resort is increasing
and sprinkle this aleo equally over the whole; finally, take | of change, frost, snow, icy seas, and glacial rivers, and you | oq.1 year. Already many who were here last year and the
hnlf & barrel of best cement and in the same manner dis-  have a state of things commensurate with that which existed year beforo can be seen on the streets, and they report that
tribute it over the lime. With a coarse rake incorporate all | during the first elevation of the northern division of the | {34 erawd will bo Inrger than ever this sesson. Connected
these materials thoronghly in a dry state, and then apply Western Continent. The oceanic waters, following the | oo it s with the commercial centers of the Sonth, and noted
enongh water to saturate the whole. Let it stand long  equator, submerge Patagonia, parts of Africa, the south | for its superb climate, Aiken presents many advantages for
enough to allow the lime and cement to slacken thoroughly, | tablelands of Asia, and, towering up the Himalaya Mountains, | 1y qc0 sccking homes in the South, and especially for enter.
and then it will be ready for use. Build your foundation reduce to archipelagoes portions of both continents. Let prising mechanics who may have sufficient capital to start

-
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~ ought to be arrested in ita onward march through the press. | Waest Stockbridge Center, Mass.

sixteen inches and your wall about twelve inches thick; the pole travel on with its geologically measured tread till it |
lay the wall one foot high at a time between two planks, passes through ninety degrees of are, say to forty-five de.

kept in place by side buttons and braces at top. Let it grees north latitude and ten degrees east longitude; this 3
stand three days to set well, then remove the plank boxing | would bring the equatorinl afilux of wateracross the northern l
and let it stand 8 week before you put on the next layer. division of the Western Continent, submerging most of it.

The window frames may be set st onee, four inches back from | Let the pole tarry not but move onward till it errives at its :
outside, and a rough framoe made, four inches in width of | present position, and we have the things of to-day, the second I
jamb to form the corners of the openingon the outside, which | elevation, and if still going on the pole is coming upward.
could be removed after the work becomes hard. A similar | This change, slow but sure, requiring hundreds of thousands
S=ame will be required for the doors, but of 12 inches width | of years to complete a circuit, tears and levels down, inturn,
olsmb. The wall may be made hollow by having n series by glacial action, enrth’s rugged surface, to bo further

of “l%blocka, gay 13 by G inches and 4 inches apart, | smoothed over by a long season of iceberg-harrowing and

e from the upper side of the boxing, and with the | dredging preparatory to the donuing of its coats of marino |
]m“'f Mightly reduced in size to avoid friction in with- | deposits from tropical scas and lsgoon products. lml'vcd the
drawing thes, W}en the wall is all up, employ & mason | line of mutations may never retarn to tho same aguin, but, |
to finish the €sior with & coat of cement, * rough cast,” | as the fair moon, waltzing around her consort "“"’} over |
snd it willlook W yone  The interior plastering may be | cleaves otherial spaco anew, so may the normal condition of
alsa finished in one oy the things of to.day never return. Thus the all-chunge-pro.
11 your roof is 10 be flsbenyer it with good charenal tin; but | ducing panornma rolls on, stratifying, mixing, d"‘““"““_“g-
if steep. s slate or good Wy shingles. Heat with a good | ad infinitum. J. Arxgrr, C. E.
warm 8ir furnaco in collar, oryy, fireplace heators in first | London, Ohio.
story, which may he more ecOnOML) e i
P e A Natural Curlosity,
To the Editor of the ; Puu;cu;m: r:a.:\ To the Editor of the Scientific Amorican: e
A s6cm fall of o) < | There is: in this neighborhood, a tree with rge |
0% foul air ean be pmaan perfectly | {mbedded in it in & very curious manner. The tree isagray l
sweet and pure without opening the windowr. A viteher | pirch. and its circamference ot baso is 4 feet. The stone,
of cold water will do the work effectually. 1o 44 daugoogy, | which has 10 Inches horizontal thickness and 14 inches vor-
therefore, to drink water which las been long standing, | TG tocts from the treo 2 feet, The singular-
Set s piteher of water in & room, and in & fow hours it will \'\"“‘: thickness, pru)‘:‘:‘ln'm" ~oma 900 1ha., {8 solldly grown
have absorbed all the tolpired gases in the room, the air : |ny‘,:“um,‘ - Flmf"' 1 “’Lﬂ",‘:h..,. l)l;( this may bo um:counl«l
of which will becomo purer but the wat-r perfectly filthy, | for ”)":‘l':'ﬂtl:ft‘:l:: #omo tlmn.ngn, n large treo was blown
The colder tho water Is, the greater the capacity to contain | o Ly the ey Iilx'lm: the stone up to where it now is and
the gases. At ordinary temporatape, p pail of wator will |y oain e it there. o, this sapling birch shot up from the
coulsin & pint of earbouic weld gag ond several pints of top of the mound of 'l“'ﬂh thunl clovated, and its roots went
smmonis. The capacity Is nearly doubled by reduding the | gown and surroanded i, «tono. As the mound of earth
water (o the temperatore of fcs,  Jience, water koptin a1 4nd ratten roots of the oldtres . . 1.0 by the action of frost,
room awhile Is always unfit for uge, For the same reason, | (he roots of the young tree gréw .,enward and stronger,
the water in & pump should alway, bo pumped out fo the | gorping themselves futo a cONUNUADS we o grunk of tho now
morplag before oy of it is used, Impure water ls moro ‘ tree, and holding the stone In thelr embracs. 4y tho growth
dangeroun than impure alr.” | continued, the stone is now entirely inclosed w . 1id wood.
The above iem is boing extensively published by the Something like this may be found on & smallor Bl olse-
dally and weekly pross; and [ ghould like to know if 1t is | hore: but the instanco of o large a stone being imbeaged |
true. a. in & treo at such an elovation eannot, I think, be parallsled,

REMAnks BY THE Ep17oR, —The itom is full of errors and | L. PexNR1L,

E

[

small factories. NEERIA.
Aiken, 8. C. '

Shifting Belts and Pulleys,
To the Editor of the Scientific American:

It is & well known fact that, in every manufactory where
machinery is used to any extent, a large amount of time is
consumed in shifting pulleys and cutting belts, thereby
causing many stoppages and costing a large sam of money.
For instance, a company that employs one hundred men
bave occasion to change the size of a pulley on a counter or
main line, thereby necessitating the shortening or lengthen-
ing of the belt.  To do this, we will say it takes ten minutes
to get the length of the belt and to get the engine under

| headway; and as all hands are at work, sixteen and two-

third hours st 30 cents per hour will be wasted, This will
be £5, which, by a simple rule, can all be avoided. The
rule I mado some sixteen or eighteen years ago, and have
tested hundreds of times sinee on almost every sized pulley
trom three inches to five inches (and it has never failed me),
js: Take three times half the difference between the dinme-
ter of the pulleys, and the result will bo the length of belé
to take out or put in. For instance, if you wish to change
from a sixtoen inch to a twenty inch pulley, the difference
is four inches; that balf of four is two, and twice three is
six inches, the length of belt required. In case the belt
wanted tightening before, make the necossary allowaneos on
the picco and all will be right. You can mend your belt and
put it on without stopping. [hope that mechanics will give
this a trinl, J. B. DOOLITTLE,

Wallingford, Conn.

The King Snake and the Moccasin,

To the Editor of the Scientific American :

Of the following I was an eyo witness:

During the late war, the regiment to which I belanged, the
Fifty first Massachusetts, was stationed at Newbern, North
Carolinn. There was in our regiment an odd genlus, an
adept at almost anything, and one of his favorito amuse.
ments was eatching snakes and bringing them into camp.
He was not partial as to varieties; ke would aa soon under-
take to bring n moccasin into camp, alivo and squirming, as
any other kind.  One day ho bronght in twosnakes; one v as
" l'lw\ly king snake, the other, a moccasin of about tho caiie
size, with the difference that the king snake waa a trifle the

| slenderer of the two. Four boards, eight or ten feet long,

\
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: E- o procured, and s hollow square formed by placing them
on edgeon & level spot: and many gathered round to witness
the programme.  When the two snnkes ware got freo in the
‘onclogure, the moceasin geomed stupid and only on the do-
_ fonalve, whila the king snake very soon took ap the aggress.
dve. He commenced by slowly approaching his encmy, nad,

to atrike again, with the same result,  He soon guceerded in
gotting his jows firmly fastoned on the neck of his advorsary
and immedintely twistod hinself around Wiy entire length,
After squeezing him for a few minutes, ho reluxed his jows,
anil, placing his hesd a couple of inches from that of the

wigns of lifo, Probably not being quite satisfiod with the
symptoms, heat oneo resumod his grip and firmly held for a
few minutes more; then, letting go and lstening for a mo-
mont as before, ho began slowly to unwind himself tiil com.
plotely separated from his victim, who was dead.  This may
soom a vory prosy affair to your readers, but the pootry is
yot to come. Immedintely after uncoiling himself, he seem.
Ingly ordered n change of base, nnd began prospecting sbout
‘ . the body of his vietim, caloulnting its dimensions and the
e foasibility of making some important disposition of it. Hay-
' ing satisfied himsolf of his being capablo of undertaking the
job, ho at once bogan to swallow the moceasin by placing it
head in his mouth; and after giving o fow spasmodic jerks
of the body, o few minutes having elapsed, ho accomplishod
the Job in s prompt and workmanlike manner.  Ho did not
goom conscious of having done anything unusunl; and
strange to say Lo appeared but n trifie larger in size than
when just placed in the enclosure,

The'nbove account I given as nenr us | can remember it, |

‘and I think it i whally corroot.  As there were many mem-

bers of the Fifty first Massachusetts present at the time, Tam

ready to stand corrected if there be any error in the above,
C. A. Horrrxs,

Worcester, Mass,
1 .
Specimen Boller Inwspoction,

To the Editor of the Scientific Amorican:

1, in common with numerous other steam users of tho
stato of New York, would like to be posted, through the
medium of your valusble journsl, in regard to & matter
which is to many rather obsoure. [ refer to that portion of
the lsws of this State relating to steam boiler inspection.

On the 18th day of lsst month, & gentleman presented
himself at my mill and informed me that he was the deputy
inspector of steam boilers for this district, and that I must
immediately prepare to have my boiler inspected. T told

o water in it, and that the water pipes were fro-

could not immediately fill it, and, the manhole
e could examine it inside or out as much as he
‘wait until Teould fill it, He stated to me that,
the lnw required a hydrostatic test, he had anthor-

mer, «d lim to enlighiten mo a little in the law, when
he procesded toread me anextract from tho laws of the Stato
ew York, according to which all boilers in nse must bo
subjected toa hydrostatic test, ote., for which tho user was to

~ pay five dollars and the expenses of the inspector.
~ “Well,” said 1, meekly, *“I suppose the law is for our
good, and you may proceed to inspect the boilor,” which is
thirty feet long and forty-six inches in diameter, with three
‘twelve inch flues.  He requested me 1o take off the cover of
opposite the middle flue, which I @'d; he then
into the flue, turned around and gravely
that boiler wns all right, and proceeded to
ng that the boiler had been subjected
t of one hundred and twenty pounds to
| all respects, right according to law.

gned by the Deputy Inspector and
 Inspe n Chief of steam boilers, which you
ive is o virtual lie.

{r. Editor, what does this mean? Who is this law
it benefit 1o me or mine is this paper
the Burcan of Stear Boller Inspee.
siler should burst after this tremendons
bo blamed, and who would be responsible?

1 be att :_tedtoimmpaun_oydr.ng“.

per.  Ttneoms tomo,

whon safficiently noar, strack him on the back of the neck;
hut, probably missing & firm grip, he quickly moved away |

moccasin, ho appeared to listen or wateh if there were any |

him that I was ready to have the boiler examined but that |

vernor to test it by water, steam, or the ham- |

user? Then T would sy again, what
! | uger, except to perlodically
its loose change for the benefit
urists¥ Tell me, if you can, what
thus collected, and in what way it
) of steam  boller explosions or
for o favor on & numerous

| blamed, and perhaps the inspector alwo, Inspoction or no
inspection, the owner must inform himself about the con
dition of his boiler. Nothing will save him from the con
pequences of his neglect to do so, A boller owner eannot bo

[allowed to plead ignorance as to the stnto of his own

| property.,

Nooedlo.

- - —
Variation of the Magnetie
| 70 the Editor of the Scientific Amerfeon:

Wihilomaking somo land surveys last October, in Fauquier
county, Virginin, I lind ocoasion to reestablish an old line of
some length which wis defined ooly by partinlly obliternted
landmarks ot long intervals spart, Tho original and only
survey of said line was mado in 1748, about one hundred
and twonty-four yours ago, and the bearing at that time was
north 88° enst, It wos necessary, of course, to make a correc-
tlon of the old bearlug for variation, but the guestion was
what correction ought to be made.

It is ascertained from carly roconded observations that the
gocular movement of the needlo in 1748 was to the cast, and
it is equally ns cortnin that its motion is now \'\'vsu-rl_'-'.
From repeatoed observations whioh I have mnde in this see-
tion of Virginis, the annual movement of the needly is about
4. Taking Gillospie as my anthority for the change (in the
secular motion from eust o west) having oceurred about the
year 1810, the correction for tho easterly motlon from 1748
to 1810 was, for this period of sixty-two years, to be subtract-
od from the old bearing; but wgnin the correction for the
wosterly motion, which must be added to the bearing in 1810,
was for the samo interval of time, bringing us back 1o the
original bearing. [ set the instrument at north 85° east and
struck the line. I have written an accountof this only be-
causo it s a coincidence which does not often oceur in an
engineer’s exporionce, D, GARDIE.

Warrenton, Va.

| Canal Nnvlzvlllon Prizo,
i To the Editor o) the Scientific Amorican:

Permit me to make a fow romarks on the Erie canal navi-
{gation. T have carefully examined every invention proposed,
l and I am convineed that, if another twelve months were giv-
|ento inventors for tho £100,000 prize, thero would be boats
| invented incomparably better than those already in being. I,
| for one, have invented o boat which will travel eight miles
| an hour swithout wushing the banks; it will carry 300 tuns
| freight, and is propelled by a twelve horse power Baxter en-

gine. T have made working models on both the Mahan and
Goodwin principles, before 1 knew they were in existence,
| and abandoned both for practieal reasons,

competition for the prize for snother twelve or eighteen
onths, T think they would profit by it, R. H.
Utien, N. Y.

!m

=
! GLEANINGS IN SCIENCE AND ART.
|

Sclentific Piscatory Ingenuity.

| An English missionary to China, the Reyv. George Smith,
suys that, on one of his aquatic excursions, he saw some
Chinese fishermen st their vocation in a way to quite aston-
ish him. They had a model of a fish made of bright tin,
which was slowly dragzed along at the end of a Jine fastencd
to the bost. The fish in all directions swam towards the
decoy. It scemed to possess a peculiar fascinntion. Farback
in the rear was another boat, carrging & net; when it was
judged there were fish enough congregated about the object
of their attraction, the carsmen slacked a little while the net
men approached and dropped the seine, widely extended;
they then gmdually brought tho extremities together, and
generally mmadpe a suceessful haul,

Those same people with long hair practice another adrort
method of fishing, which might bo practiced hore with equal
advantage. They hang a highly bright varnished strip of
board along the outside of the gunwale of & boat, ut s sngle
about thatof the roof of a house. When ready on the fishing
ground, torches are lighted. The varnished board intensi-
fios the light and throws it at an angle far off into the water,
Curlosity, or somo other sentimont, prompts the fish to fol-
low up the rays. They rush on with such speed that when
they see the boat, which seems to bo an obstruction, they
leap over the rowlocks inside, just where thoy are wanted,

Another method practised, which the observant missionary
often raw, was by trained cormorante. Thoy dived down from
tho boat and rarely failed to bring up fishesin their bills. To
prevent them from swallowing tho captured prey, cach bad o
metallic ring on its neck, through which nothing could pass.
Ocengionally it was removed that the birds might be cncour-
aged with s fow morsels of food.

Both scienco snd art are rocognised in theso bland and
childlike piscutory processes.

Bone Fertllizing.

Enormous quantities of bones are imported into Scotland
from Rusala expressly forenriching the land.  Mr. Stepenoft,
o Bt Potoraburg moerchant, hng boen dealing for upwards of
Aorty yeara In dry bones, sending abrond nunuslly 70,000
pounds, which are coilectod on the banks of thy Valga. They
are purchased theroat the rte of threo silver coporks & poud,
and sold in England at fifty copecka the poud—a profit worth
having, Notwithstanding that it is well known what excel.
lent cropa are ralsed where tha bone dust is used, the Rusalans
huve looked with perfect indifforonce at tho loss of an article
quite as much needed st home as in any part of Europe,
Wao have seen an immense collection of bones in upper
Egypt—the skelotons of tamels and wild aoimals, all in.

H

for the refining of sugar,  But the golgothas of dey banes on
the Libyan and Arabian sands ave so excoedingly sxtensive,

.lnr h-)und the rec

If the commis- |
sloners of the award would, or could, extend the time for |

‘aginable prowlers of the desorts—gathered by Bodouin Arabs '

juirements of the Pasha’s sugar works,
that & splendid business might be insugurated by bringing
bones to the United States,  The long ones would pay well
as ivory for cutlery handles and brushes.

An establishment at Newark, N. J,, has been in opers
ation for ono or two years, and manufactures a splendid fer-
tilizing material from miscsllancous city bonn gatherings,
deserving the patronage of farmers.

Tho phosphate of lime is the food our cultivated erops
ornve most,  Fruit trees, too, thrive delightfully when fed
ocensionnlly with bone dust. A perfeet cast of the bhones of
Rogor Willinms, the great man of anclent Rhode Island, wus
made by the embracing rootlets of an apple treo which found
n fenst of phosphiate in his decaying coffin; snd It Isnow s
eabinot curlosity ilustrative of Ahe fertilizing influence of
phosphates on vegetable growth,

This bone matter iy an important department of sgricul.
tural seience, and should have the helping hand of capitalists,

Preservation of Human Skulls,

At the convent of San Sabi, located on the murgin of
horrible mountain gorge between Jernsalem and the Dead
Son, supposed to be the wilderness where John the Baptist
preached, there 1a an immense collection of skulls, piled up
like cannon balls in a navy yard. That has the reputa-
tion of being the oldest convent in that part of the world,
and those stacks of heads are those of monks who lived and
died there in the course of thirteen hundred years.

The next extraordinary collection of the remains of human-
ity exists about four miles from Folkestone, in the town of
tythe, Kent, England ; itis traceable to & bloody battle, fought
between the Anglo.Britons and an invading army of eavage
Dancs, in the reign of Ethelwulf, A. D. 843. The Britons
triumphed and thirty thousand were left desd on the field of

| slnughter, Being too weary to bury the bodies, they left them
to whiten in open air.  When quite dry and white the bones,
principally skulls, were gathered and placed in » stone erypt,
prepared for them 1989 years ngo. These skulls indicated
men of large size, nnd were corroborated by bones of the limbs,
superior to thoss of their lineal representatives in England.
| Their teeth were sound and strong but worn down short,
\ indicating a hard kind of food, habitually. The native skolls
' are easily recognized.

Perhaps on this continent astounding discoverivs are to be
made respecting races that preceded the Indians. Skulls of
tho mounds clearly prove a higher type than is recognized in
| what are called aboriginal skulls dug up from Indian groves,
! Phrenology and craniology are sciences that deal exclusively
| with facts, hence it is probable that curious developments
through their agency in regard to a remote antiquity mey be
anticipated in the progress of cvents.

XIrritability of the Frog's Heart.

Tuken =21l in all, the batrachians are marvelous beings.
Besides being obliged to pump air down into their own lungs,
which explaing why the zular membrane underneath the under
jaw i3 o elastic, scting on the volume of inhaled airin the
cavity of the mouth on the mechanical principle of bellows,
they cateh game with the point of the tongue, drink through
the spongy texture of the skin on the back, and live months
in succession concealed in the mud bed of o pool without
respiring; and yet the systole and diastole, or in plainer
words the contraction and expansion of the heart, is not sus.
pended.  Their vitality is remarkable, since the small amount
of oxygen introduced into the arterial blood when making
the finsl plungein autumn keeps the spark of life alive till
emerging from tho water in spring. If tho heart of a frog in
cut from its connections within the pericardium and placed
on a table, it will pulsste and throb energetically for somo
minutes. When apparently quiescent, the point of a needle
will rouse it again into spasmodic energy.  Finally, by the
touch of irritants, its ircitability is completely exhausted,
After experimenting full half sn hour in that manner, we were
struck with the lively vaultings of the frog from which the
heart had been taken. Certainly it was conscious of its re.
lations, for it avoided many cautious attempts, to capture it,
on the part of the operator, It was some hours before death
closed the scene,

The vital tenacity of reptiles, particularly batrachisns and
chelonians, which takes in tho tortoise family, are remark.
able and worthy of more extended scientific investigation.

Cathedral Hostoration,

Chester, about twenty miles from Liverpool, the only
walled town in the kingdom, fortified in that manner by the
Romans about eighteen hundred years sgo, has within its
rural inclosure an ancient dilapidated cathedral. From one
century to another it has been patchied, partitioned, bedaubed
und ostensibly improved, according to the whims or vulgar
caprice of thoso who have had ocharge of it, till the original
character of the interior was well nigh destroyed. Fortn.
nately, the present dean of Chiostor, the Very Rov, Dr. How.
son, a gentlemanof culture and relined taste, is re-vevolution-
izing the graud old antiquity,  Defacemonts are being re.
moved, and modorn mosonry that concealed splendid archies
haos been taken down, bringing into view the chaste designs
of the originnlarchitect.  Whon completed, it will bo worthn
special pilgrimago to Chester to gase on the venerable strue-
ture, Ina rude tower on the wall, still standing, Charles I,
sat and witnessed the defeat of his army, which shipwrecked
the throno. There are other cuthedmls in Eugland very
imposing, but none mors complote in its antique appointmenty
and solema beauty than Chester Cathedral in its restoration.

We ara prone to underrato and undorvalue the sttainments
of our predocossors, as exhibited in remaing of art or selence.
| But every ngo has its representative men in all departmants,

In which brain force is recognized as superior to all other
forees,
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— BAW CLAMP, v

To mochanies, who frequontly find it necessary to fils their
wnws, the accompanying devico will prove a useful ncquisi
tion. It ign portable anw clamp, &0 constructod that the tool
in held along its ontire length with a force proportioned to
the power of tho levor purchase.

Phe apparatus consists of two frames, sy shown, conneeted
by the short bars pivoted in mortices at A A, B is & horl.

BRIDLE ”‘al_ml off and the filter will be used for somoe timo to filter

cane juice, which entors by the pipe, D, fresh from the defe-

cators.  As the power of the charconl ling already been ox-

1iin simply as o mechanieal filter, The
linnsted, it nots upon this simply e

riven out aa thoe eano juice enters,
:l‘::ll:t-l:nduuwl for pomo time in this way, the supply of cnn‘n
julce is shut off and pure watar run in through the pipe, E,
This in its turn drives the eane juico befors it nnd continues
to flow until it no longor carries away with u.uumrlum S0
charine matter to pay for concontration. h-lﬂ csgontinl to
have soveral filters at work, In order that, \‘:llllﬂ one is filter-
ing sirup, o second may be filtoring canc julfr. and the third
may have pure water run over it for emptying and refilling,
Tho side view, Fig. 2, shows more clearly the arrange-
monts whereby the liguor and juico are drawn off through
the pipe, F, which dischargos hlh‘l' tho gutters, G and H,
| throngh to the swivel joint, I, The wator s discharged
| through the cock, [, into the gutter below.
——— - P -

VALVED OIL CAN NOZZLE.

Mr. E. J. Durant, of Lebanon, N. H., has recently devised
the ingenious armngoment for the spouts of lamp-filling oil
cans represented in our illustration.  Itis simply a peculiar- ‘
ly shaped cap fitting over the spout.  The end of tho latter
is closed and an opening formed on its under gide. A gimi.
lar aperture, A, is made in tho cap, which is secared in place
by swaging from the inner side of the spout an snnular
groove of sufficient depth to extend into the cap.

It is diffioult to imagine a mom‘aimplo or more cheaply
constraeted bridle than that which Mr.
Nashvillo, Tenn., has rocently patented. A glan
engraving renders deseription almost
strap passes around the horse's neck,

J. H. Wilson, of
oo b our
unnecessary. A singlo
and its two parts aro

9
~

zontal frame serving ns a foot piece which, when raised, is
in the position of tho dotted lines and held by the hook, C.
The jaws can then be opencd by bringing the feet of ‘the de-
vice glightly together. After the saw is inserted, the foot
picee, B, is brought down to & horizontal position, thus for.
cing the frames apart, closing the jaws, and holding the tool
firmly duringthe subsequent filing. The portability, as well
as the simplicity of the device, allowing it to be shifted to
any desired point in order to obtain the best possible light,
renders it of especial convenience. The patentes is Mr. T,

fastened together just behind the animal’s ears and over its
face. Branching at the latter points, theseparate portions of
the straps pass down each cheek to a loop or ring in the bit,
and thence extend, in the manner of the reins, over the back
of the neck, where they join together. A
Asingle picee of cord or strap constitutes the entire bridlo* l
nothing further being necessary than to pass it, as above de-
scribed, through the loops and buckles, and adjust it by |
moving the buckle over the nose, up or down, as may be re-

quired. For rights to manufacture address Mr. Wilson, as L. Kenworthy, of Collinsville, Ohio.
above. — o
O The Difference between English and Amorican
ANIMAL OHARCOAL AND ITS USE IN THE REFINING Workmoen,
OF SUGAR. A prominent English manufacturer says:—“1 think the

difference between the way in which the American workman
will turn out an article that is wanted, and the way that an
English workman will turn out an article that is wanted, is
to be described in this way: The Englishman has not the
ductility of mind and the readiness of apprehension for a
new thing that is required; he is unwilling to change the
methods which he has been used to, and if he does change
them e makes demands of price by trade rales which actu-
ally appose the change of the article, or certainly attach to it
something in the shape of a fine or an extra demand beyond
a fair price for the making of an article. An American
readily produces a new articl® This last year, having made

To allow of the flow of oil, it is only necessary to turn the
that the refiner relies for transforming the scorched and |device so that the two orifices shall be coincident, as in I:‘ig.
blackened sugars, which he but too often receives from the | 1; while the end of the spout may be tightly Cfi\'tenwl by sim-
planter, into the white crystals which he offers to his cus. | ply revolving the cap until the aperture isin the position
tomers. Animal charcosl is prepared by calcining the bones | shown at A, in Fig. 2. This little invention will be of use
of animals in vessols closed =0 as to exclude the air. The | in preventing the escape of the contents of the can by evap-
ordinary method is justto extract all fatty matters by boil- | oration or by the accidental upsetting of the vessel.

ing, and afterwards to place the bones in iron or fire clay —_—————ar———

pots ranged in a furnsce, When the gases cease to be A Burning Hill in Ohlo.

evolved, the calcination is complete,  After cooling, the bones Three miles from Bainbridge, Ross county, Ohio, is locat-
are passed through a mill to reduce them into a coarse powder | ed a hill of considerable altitude, known as ““ Copperas Moun-
| and then sifted, so that the grains of the same size may be | tain.” Out of the top of this mountain, says the Cireleville

It is on the process of filtration through animal charcoal

R N

e
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ey

kept together.

A new process for this manufacture has lately been intro-
dueed in France by MM. Dunot and Bougleux, in which
special regard is paid to the recovery of the by-products.

Herald, issues a constant stream of smoke, while on its sum-
mit and general surface the vegetation has withered and died
until the whole hill presents a barren, sterile and desolate
aspect, blasted as if by a whirlwind of fire. It is believed

an oxtensive tourin the United States of 7,000 miles, by land,
not so much for my immediate business purposes as for the
sake of obtaining general information connected with the

comparison of the manufactures of the two countries, as well

The bones are first sorted, freed from bits of iron and stone,
then crushed between rollers, and boiled with water under
the application of steam. The fat hereby
obtained, remelted and bleached in the
light, is sold at the rateof $18 per 220 Ibs.
The boiled bones are piled in heaps so that,
at a heat of 60° or 70° (., they undergo a
species of fermentation nnd are then sifted 3
the portions which pass through the sieve
are utilized as bone meal and reduced to
various derrees of fineness, This meal jx
used for mannre and containg on an aver-
age 4 per cent of nitrogen and 40 per cent
of phosphate of lime. The carbonization
process consists in employing retorts, of
similar construction to those used in gas
making, and cooling the distillation pro-
ducts in the same way as in g8 mano fae-
ture,  Tho gases and vapors escaped from
the retorts in use nseond and deseend in
vertical pipes that sre cooled from the
outeide. At Inst the gases pass through o
holder whers they meet o steeam of water
and are at longth burned in the fire of the
retorts.  About 8800 pounds of bones vield
34 cubic feet of ammonineal water, mr;uin
ing an empyreumatic oil which is decanted,
The water is eonducted to a cistern and
pressed into n Mallet apparatus for recover.
ing the smmonis by means of lime, From
the ammonia, together with bmpure
smmonia in obtained,
cosl made
pounds.
The charcoal filters em
about ten foet high and

that the entire interior of the hill is a mass of ignited com- | a8 upon other social subjects, I have come to this complote

bustible matter, and that the fire is and has been spreading | opinion : that the cause of the whole difference betwoen us is

to be found in the education of the work-
men on the two sides of the water.  On one
side, in fact, there is an almost total ab-
gonce of education, and that is the main
difference.  Thero shounld be an improve.
ment in the primary education of the Eng.
lish workman, and also given to the work-
ing men.  The scientific education and the
primary education sre but parts of one
whole.  'We must have the whole building
in order to get what we want, I think, as
amatterof fact, that which is most wanted
is primary edueation, or rather n general
liberal education, beginning at the bottom,
1 think if wo could get that wo should find
that those purts of the edifice which come
at the top would be arrived at more easily ;
but wo should have those parts of the edi.
fico too. And I do not conceive that we
should be doing n work of supererogation
or what would not really help us in the
right direction, should wo at once promote
the scientifio education of all those who
were ready to receive it.

The American workman has received
considerablo soientific education ; ho lns it
chiefly by his own study. Hehas received,
1o bogin with, o liberal eduention, some-

quite different from what we eall primary education
In this country, an education that puts him on o level with
persons in o higher position’ than wo call the lower middle
class, on a level, indeed, with almost the upper middle class.

And with his mind so trained, he readily applics Limuself to
nequire sotontifio edueation.”
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ING APPARATUS.

The theory presented to account | thing
Lat duny of last Octobor, the party
10 whom the land belongs wis burning brush on the M”nlllv:
and that the flames communieated to intflammable .
probably crude oll, conl or other combuntible sub
contained in the geological formation of the Lill
- -

Tue durability of naphalt as flooring
the .\'unhlmp(--n (Eng. ) e ;
against it

SUGAR FILTER
with considerablo rapidity,
for it is that, on or nhout the

earbonieneid, sulphate of
A The total produetion of bone char
by this process s sunually gome seven million

mntter,

ployed by the planter are usually
3 ancos,

ur feet in diamoter. Thoey are |
generally opes at the top,  Near the bottom in a gmll;w of
iron; a piece of filter cloth 15 laid upon this, and then the
vessel in filled with charcosl up to about & foot from the top
In the accompanying engraving, thres of thess filters ure

i L

Dust RESPIRATORS, —Good service is be
land by calling attention to the

has bosn tosted in

attlo market and the decision In hlg dono in Eu"‘

It was fo > s groat prevalenco
Mmm.dm‘ :‘ll tho main hole, and B the grating on which the | wore it away :.'.‘(; :"":l‘:lu“" l:l; o ndlhlw e e s00n. | dlaeaes Suichy Wil operatives in dust "p"‘“'“‘"“; f“o'fwll:"ing
# spread.  When the filter has been fill L ok % AW would speedily Lecome necossary 0| hoso w ; o
e od with | to re y 1 : A z sary | such as thoso where cotton, fron. o
freah charcoa), wirup will fiest be vith | to replace it. It was nocordingly deelded to lny the floor \, Iron, china, flax, lime, ete., are

run into it hy the pipe, C,
ntil its decolorizing power
supply of sirup will then I

warked, A simple and effective respimtor,
light, flexible frame :
in used

‘t-f the market with brick in pla
ing of hydraulic coment,
| more onduring

conslsting of a
work lined with o filter of cotton wool,

The protection afford
od by this apparatus
usl, nod it s simple and cheap, 7 s

sad It will by sapplied with this u

co of the saphalt, A floor
In vory noarly exhausted, The

wo bellove, would be bottor and
than either nsphalt or brick,
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5 NEW TUNNEL UNDER THE HARLEM RIVER,
. YORK CITY.

the Harlom river, at the northerly end of the eity.

structure, will bo carried under the river into We
county,

D S —

, NEW

Among the public improvements, now in process of con
atruction in New York city, isa tunncl and rondway under

This fm.

portant work will form a continuation of the elegant thor
oughfare known as Seventh avenue, whicl, by means of this

stchester

We herewith presont elovated and sectional views of the

work, for which, together with the following particulars, we

are indobted to the Now York Worid:
This new tannel is ran under the Harlom
river ot the head of Seyenth avenue, the

team paganges, particularly whon the engine is running fast’
tho pressure of tho steam at the outer ends of the eylinders
never equals that in the central chamber, and henes the pis-
tons are always forced outwards, the strain upon the con-
necting rods being always o tenxile one, but varying in
samonnt necording to whether the steam is being admitted to
or exhnnsted from the auter ends of the cylinders, In the
engine shown in our engraving, the direction of motion
would bo that indieated by the arrow, the eylinders A and €
being oxhausting, and that marked B being receiving steam
The steam inlet s at D, all steam for the supply of the cyl

inders passing through the central chamber; while the ex.

Hien WATER

Now Mode of Pivoting Teoth,

[ propare the root as usually performed for ordinary piv-
oting, says 8. Davis, in Dental Times, then ream the pulp
chamber in o funnel shape to about the depth of a quarter
of an inch, and in this cutanchorages, The root is frequent
ly decayod in this shnpe.

v A ,,1.;(.- tooth s then taken, and ground to fit the prepared
root. It Is then backed with gold plate. A portion of the
wides of tho tooth and backing are then ground off, leaving
the 1abial surface the original size. A pivot is then soldered
to the backing, and the Zrame i cut to the proper length, to
allow the crown to leave n space of about a line between it
and the root. Then prick the backing and
pivot with a sharp instrument, and apply some

oxychloride of zine in the pulp chamber, and

approach on tho New York side beginning

at 150th street, four blocks from the river

force the crown and pivot into position.  Gold

is then packed into the anchorages, and built
up nround the pivot, bringing it well up on

the backing.

3 shore, and the Wostchester npproach bo-

ginning st 163d stroet, at about the wame
H distance from tho water's edge. The length
¥ of the tunnel from one extreme to the other
5 will bo 2,041 feot.

At 150th street the road bed and side-
walks on Soventh avenue begin to gradual-
1y descond, the sides being built up with
handsome blue granitg.  151st street will
be closed, at least for the time being, but at
1524 street the tunnel will have reached a
sufficient depth to sllow a bridge to be
thrown ncross on a level with the natural
ground surface of Seventh avenue. Atthe
beginning of the next block the tunnel wili
be entirely closed overhead, while the de-
geont continues until the river is reached
and the water is found to be directly over-

head. At this point the tunnel is built through the solid

rock, in order to leave a sufficient depth of water overhead

for thenavigation of large vessels, As soon as tho
gide of the river is reached, the tunnel ascends until
of 163d street is reached.

opposite
the level

: ‘ The tunnel, when completed, will bo simply a well made
d gtrect, with two sidewalks, each seven feet wide, and a car-
4 ringe way twenty feet in width. Justabove 158d street there

is to be a large square opening for foot passengers.
case, fourteen feot wide, leads down to the top of

A stair-
the tun-

nel, wheroe there is a landing from which two stairwnys de-

5 scend, leading to both sides of the street below.

Between

154th street and the river will be another opening forty-eight
| feet in dismeter, with similar stairways leading down to the

/ tunncl,

Y F

151"

Sr.,

SECTIONAL ELEVATION OF THE NEW TUNNEL UNDER HARLEM

haust nozzle isat E, in a line with thoe crank shaft. Ow-
ing to the strain on the connecting rods and joints be-
ing always in one direction, there is no back lash, and it is
possible to run the engine at extraordinary high speeds
without inconvenicence ; in fact, the makers state that they
have run it at over 2,000 revolutions per minute without ex-
periencing any diffioulty even with the joints of the rods
purposely made very loose fits. Of course, if the connecting
rods were subjected to an alternate pull and thrust, and if
reciprocating slide valves (with the consequently alternating
straing on the eccentric rods) were employed, this result
would be impossible after a little wear had taken place. As
it is, the engine is well adapted for driving fans, centrifugal
pumps, ete., and similar machinery requiring high speeds,

and for such purposes it appears to us far superior to any

New York SipE.— SEVENTH AVENUE--
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'

; When the crown and pivot are in position,
o there are but two thin edges, about a linedis-
=9 tant from each other, with plenty of spaesleft
at the palatine and proximal surfaces of crown

: for packing gold.
The greatest obstacle in the way iy the in-
flow of galiva; but I think this canbe prevent.

ed in most cases.

Honor to Inventors,

Inventors are u class—sui goneris—and their
rewards, in lifetime, are mostly nil, their
honors posthumous, says the London Mechan-
ic’ Magazine. They are, moreover, cosmo-
politan, and in general their labors, when sue-
cessful, benefit not one class or nation alone, but mankind
at large,

As it is therefore fitting that in gome shape or form honor
should be given where honor is due, we have learnt with
much interest and pleasure that the Commissioners of the
New York Central Park have allotted a portion of their do-
main for the erection of memorials to the inventors of all
nations, and it is now proposed to erect one of these memo.
rials in honor of Elias Howe, the inventor of the sewing
machine.

The good fortune to confer equal benefits on mankind is
reserved to few inventors, and while this invention is the
world’s common inheritance, a large share of the legacy has
fallen to Englishmen, who have never yet been found want-
ing in gratitude to their benefactors. This object appeals

RIVER.

. New Yore Stoe

ELEVATION OF THE NEW TUNNEL UNDER

, The next opening for passengers is near the shore, on the
g . Westchester side.  Near Sedgwick avenue, a short distance
: beyond, there will be another small round opening for pas.

admit air and light. The tunnel does not run under
in a straight line with Seventh avenue, but turns to

‘adirection almost due northeast,

‘of the river is omitted.
e ———
: THREE CYLINDER ENGINE,
: - Attherecent Smithficld Club Show, England, a
# ‘three cylinder engine, by Mossrs. Brotherhood &
5 am, was exhibited, which is thus de.
Enginearing:
engine, three cylinders aro disposed
emnk shaft at an angle of 120" to each
eylinder being provided with a deep
L piston, from which a conneeting rod is
0 the erank, common to sll.  One of tho con.
in has s single oyo at the crank end,
hils the two other rods are forked at that end,
: “the onn being wide onough to take
the pin outside the other, so that the con-
tho roda nre all in tho same plane,
aro all open at theirinner ends, and
enyine js at work the steam from the
froo mecess to the contral wpico, so thut
foreo the

\ ‘sengers,  There are also four more openings, at intervals, to

the river
the right

‘at 155th street, and crosses at right angles with the river, in
In our engravings, the approach on the Westchester sido

HARLEM RIVER,

rotary engine which we have yet seen,  Messrs, Brotherhood
and Hardingham are applying this engine to driving Messrs,
Boulton and Imray's helical pump, and the armngement
they employ is & vory neat one. The makers are also, we
beliove, contemplating the construction of this class of en-
gine in larger sizes for general purposes.

SALMON breoding has bosn remarkably successful at
Bucksport, Me., this year; over amillion and a half of oggRs
lie in the hatching troughs,

NEW YORK CITY.

directly to the sympathies of the inventive class, of which
Mr. Howe was an illustrious representative; and there will,
doubtless, besides be many a cheerful giver among the hum.
ble users of sewing machines.

The influentisl committes organized in America to provide
the memorial funds will, wo learn, bo aided by a committeo
recently formed in this country, which comprises Bennett
Wooderoft, F. R. 8., David Chadwick, M. P., Donald Nicoll,
Esq., Thomas Wobster, Q. C., F. R. 8., George Haseltine,
LL. D., P. Le Nove Foster, M. A., and Theo. Aston, Q. (.,
of London; Willinm Clarke, Esq., of Glasgow; Sir
William  Fairbairn, Bart.,, James Stuart, Esq.,
William Muir, C. E., Willlam Batty, Esq., Ernest
Reuss, C. E., and Mayor Booth, of Manchester.
We believe also that Mr. Siemens, President of the
Bociety of Telogruph Engincors, and other eminens
gentlemen, have promised theie hearty coOperation
and material aid.  The committee have olected Mr.
Woodcroft, of the Great Scal Patent Office, chair-
man, Mr, Nicoll, 8t. Paul's Churchyard, treasuror,
and Dr, Haseltine, of Southampton Bulldings, hon-
orary secrotary,

The london and County Bank and John Stuart
and Co., bankers to the committee, will receive subs
weriptions.  Tho estimated cost of the memorial is
fifty thousand dollars—ten thousand pounds—and
# unique design has been submitted to the com
mitteo hy aneminent seulptor, n personal friend of
tho inventor,

The composition of the committes indicates o
very general interest in the movemoent, and is an
carnest of its success. Truly the victories of puace
aro greater than the victorles of war, and tho
due and fitting recognition and veneration of
the heroes of theso beneficent victories is at
oneo the ornament and illustration of modern ofy
lization,
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' “tages of the port of New York, to shorten the voyage 10 g Jocality. Wh
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testing ‘-hr wame of any maker by applying them to actunl
work, slde by #ldo with the drills now in nse.

. THOE COST OF TIE WORK
| an it 1s now conducted under Government nuspices in strike

tho site of that REAL {0ty fws than that of preceding operations of o similar na.

he
the sdvan. hich from time to time have been attempted in
g s imbdede on lot out on contract, the expense por

oved, obtained by Maillofert in hin

work of modern
milos, and, from s nAFROW TOTTIOUR | o e yard of stono rem

. (l d . d‘.hnd w0 mdn“\ u bm.d ﬂﬂd opon h'bo' workix w . At the pﬂ'ﬂl‘l\' time,
B lnmn. ki 'L in Pot Rock, was mn " 5

i m ost “d o in safe I’ S '0.‘9 ]‘H the corms]mndlng oxpe nditure at Hallett’s Point, and
in which tho | ‘M mny

Wl by contraotors,
R 'y Point, on the Long feand | g0 ahout one third of the price sked
N O{.u::l:r l.lw great shaft, thirty feol gy jand on which the buildings, ete., aro arocted bolongs to

dmp “‘l one h‘M!d ‘n‘ "" ’cl‘ priva 1 o hhd f tho stone exeay l“‘(l in
w.l ita L ‘p. rivate wrtios, to whom two t " O
ﬂmug]}hﬂh Ma m"m it from ¢ in I o‘ g"'l"n ns mulld rent. About one huudn-«l lln(l ‘Wl‘l“y men

y aro hewn ten immense | o smployed,  Power Is supplied to the drills and to
tide, 'm"h‘;:' mmlz"&:m‘ angles, extend for hun- :\‘: bhcknm'lﬂl ghop by five Barleigh air compressors, which
ar p .d the bed of tho river. These agnin at | work in winter in oil and in summer in wator. Al articles
Qreda LMY IS feot of their longth are traversed bY | ¢on gxo aro modo on the spot.  An old boller, otherwise nse.
i ey lmni!‘:;:::;n? ﬁllvﬂu. %0 that, for want of bot. | less, wns with considerablo ingenuity repaired, mounted on
::::‘l:;twngo:m the work rominds one of n glant CbWOD |\ opringn and, with nsmall steam mlglnn,‘mnk:n m; ;x;;::!:u::
honeyeombed in the solid roek, dummy, serving to draw awiy the dllllklp n'u o r:; e

We may safoly presume, from the many histortes wnd | g1,y qre filled with the loose material taken from the headings,
doscriptions of the undertaking which, during the past tWo | 4,6 gaying the labor of six men.
years, have appeared in our own 85 well as other mlumn‘s;. ——— e iOr———
that with its general details the reader is reasopably famil- ENGINEERING NOTES.
jar. 1t was with this conyiction that our recent visit was We sclect from the Reports of Committoes and fiom othior
dovoted to the eliciting of such information from tho dlm«"l- papors, aubmitted to the Railwiy Mustor Mechanics' Associn.
ors of the work as would indicate the most reccnt l:;”ﬂ't“"” tion during its convention at Boston last summer and re.
mado toward its completion, “:"‘ &’g.'::::;: ‘_:r:llm ('l‘h ::u cently published, the following itoms of general interest to
wrocesses, ete,, in d ) . ] it 2
'ot'x;lup:::il:;?uip constructed on an accurato scale of 1 to SOEIIDeEY:
3,000, will convey a good idea of the
PRESENT STATUS OF THE EXCAVATIONR.
It is proposed to carry the various headings out until they ! cconomy in the use of fuel, in furnnces of coal-burning en-
reach a point above which the depth of waterat moan low | gines, than can be obtained by any known dovice. The use
tide Is 82 feet; this is the last contour indicated onourmap. | ;¢ 434 fire brick arch or water table is recommended in fur-
The nest irrogular line marks o depth of 28 feel. Soven |, o0 of 411 passenger locomotives burning bituminous coal.
headings have already reached l.h--v proper Io-ng(..h: others |y wagon top in preference to the straight boiler for i
aro being rapidiy pushed “'""“:‘1;30“;‘“:' o; ‘\‘;; "h“‘:i“g comotives is advocated, especially wh:;l;o impure wnto; is
has now attained a distance of 230 feet. in Rarmgul, 0T, .. It affords grester steam room an r water surface
No. 1, which when finished will reach 270 feet, there Is yet | 0 lurnnug':ld i doccbaing tHie l::g'l‘;ity T T,
70 feet to pierce. The solid piers between the cuttings serve | the water is bad. The admission of air above the fire and
0 support the roof of rock, ten feet in thickness, together | o v} fiues for wood or coal-burning engines are recom-
with its immense superincumbent weight of water. Alo-| ;o) G0d. Ameriean iron for furnace sheets is not considered
gether, about 4,000 feet of excavation have been completed, | o froo from lamination and linbility to blister as Low Moor
Jeaving rome 2,000 feet more to be done. Theaverage month- | g yindred brands of English iron. After careful experi-
Iy advance is 250 feet, although these figures have boan ex- |01 the Committee advises drilling the rivet holes for lon-
ceeded during the past five months. gitudinal seams of boilers: the circular seams are not subject
HOW THE ROCK IS PIERCED. to so great a strain and may bepunched. Three quarterinch
The bottom of the river is composed of strata of goenss, | rivets, 17 inches between centers, should be used for sll seams
through which run veins of quartz. Here and there thin | in boilers of 1'% inch iron, as the § rivet is too small to resist
layers of decomposed mica have been encountered, often |the strains. The exclusive use of hollow stay bolt iron is
causing serious leakage, but the rock generally is of great | strongly urged, so that if a stay bolt breaks, partly or entire-
harduness (as comparatively expressed by geologists, about 6) | Iy, the fact will be discovered. The objection that too mueh
rendering rapid boring & matter of muchdifficulty. The bed . cold air will thus be admitted to the furnace may be avoided
slopes away from the shore at u considerable declivity, and | by driving suitablo plugs into the inner ends of the holes
as the tunnels are necessarily parallel to the inclination, the | in the stay bolts. Experiment has shown that the strength
drills are often placed to work at angles as great as 45 de- | of  inch hollow stay bolts is more than sufficient to resist
grees.  Excavations are made in the usual manner by con- | the strains to which they will be subjected if placed 43 inches
tinued boring and blasting, one tool cutting a tunnel just | from center to center.
high enough to accommodate the miners, while a second drill
some forty feet in the rear, removes stone from the roof un.-
til the gullery or heading has reached its proper hight of
twelye or fourteen feet.  The principal

BOILERS.
The Committes on Boilers and Boiler Materials consider

MERITS OF THE WAGON TOP BOILER.

Mr. H. A, Towne communicated a letter on the merits of
struight and wagon top boilers, pointing out the advantages
of the latter, As regards strength, a wagon top has never
blown off nor even given way under pressure so as to en-
| danger its safety; on the contrary, whenever an explosion of
this kind has taken place, the cylinder part of the boilerhas
in every instance given out first. The extra cost of a wagon
| top over that of a straight boiler of the game size will not
exceed the cost of ordinary domes.

DRILLS

that are or have beenused are the Burleigh and the Diamond.
The latter, however, has been found unsuitable for the work
in small tunnels, and although two machines have been pur-
chased by the Government, they have not been used since
lnst July for tunneling purposes, and now lie idle.

In justice to the Dinmond drill, it may be stated that its
work at first was satisfactory, There is no doubt that, ns : e
a prospecting tool and for deep boring, it is of much util. Mr. f_.olumnn S(-.llcr:-;, ina paper on tl'xlu }unchmo, gives tho
ity, but the actual results, as determined by the work following as the readiest method of bringing the centers in
of the drill upon the hard rock at Hell Gate cléarly in- l'inc-afwr the back l'wnd has been set over out of line, in ad-
dicate that, in the present instance at least, its Soripedi- justing the centers in the first place or in testing the correct-
tor, the Burleigh, kns a manifest advantage. Tho aver- | ness of a new lathe. A bar of round iron carefully centered
age work of the Diamond was, for a period of four ooty | is 'tumvd up & short distance on one end.  This turned ond
14°4 feet per shift of eight hours, at & cost of $116 per | being ’)ll'll:l'd next the live head center, a turning tool elampud
lineal foot; that of the Burleigh, 26 feet at from 42 to | to the slide rest iy made to just touch the turned part. Tak.
43 cents per similar distancs.  Four Busleigh drills, from ing out the bar, the tool is moved to the poppet head end of
the months of October to April lnst, completed 20,000 feet the lathe, and the bar replaced with its turned end next to the
two Diamond drills for the same period, less two months. | POPPEt head center, when, if the tool just touch the turned
accomplished 7,000 feet. An average of 54 Burlelgh in 0"(" part as before, the Iathe may considered in adjustment.
month pierced 7,800 feet. Tho opinion of the workmen and PURIFYING WATER FOR BOILERS,
of thoso directly in charge of the operations is in favor of | In this report, various opinions nre given tending to show
the last mentioned machines, vight of which are cmployed that it is improcticable to get the impurities out of water by
#ix in the tunnels and two in the whop as substitutes, The | eating it at stations, Experiment proved as follows: In i
cont of repairs for the six is ubout £27 per month; that of | tank of suitable size, u two ineh worm pipe was placed to the
the steel expended was, for Decomber, $27, for 451 pounds, \ full depth of the tub and live steam used to heat the wnla-r/

As regards the Dinmond drills, from ull accounts the hard. | With & consumption of 8,000 pounds of conl every twent
ness of the material formed the great obstacle, and we were | four hours, it was found impossible to hoat the uantity ("f
informed that the machine rarely ran for more than forty.eight E water used during that time—twenty six lhoumn((li galln;m——
consecutive hours without a breakdown,  Its cost for repairs | 00ugh to make any possible difference in the appearance of
was remarkably large, reaching, for the machines used, in. | the boiler or flues of an engine which used this wate ol
eluding replacing of a number of dinmonds, ete., in o wingle | B1vely and of those which used it lny .
month as high as $700, Including stoppages {r'om \'urlom; 3 s na it Tl
causen, shifting from tunnel to tunnel, ete,, the avorage work
of the drill was 18 feet per hour; that of the Burleigh 1s
35 feet,  All of the above facts, we may add, wors nhl:iuml
el-:e;l;nﬁ\::ne;n;‘)mjudl;tﬂi fm'«,-mmcnt officialy, a no result of their performance. Eicht 1

ployee of either manufacturi : . ¢ T R

froui suY be y ot Tt mchlncl:x O'F;:;P‘;:::';:: ‘:‘l:: :*P:]l"l:d using balance valves of different makes with
gentlemen state that it is their desire 1o obtain the best pos- i '

#ible tools, and that they wil] freely afford evary fucility for

LAP AND LEAD OF SLIDI VALVES,
In regard to balanced slide valyes and valves working on
rollers, the Committes have recelved roports from nine ronds

which have used rollors. Six havo take .
nd in no | other three stve o taken them out and the

PAOKING FOR STUFFING DOXES.
Of over thirty roads heard from, the tmunjority prefer hemp,

that’ n neepssity exists for better combustion and greater |

It takes n high degreo of lieat to chur it enough to hardon it,
Stenm at o pm..m: one hundred and fifty ponnds per
pquire fneh hus only & temperature of 848°, whilo hemp will
canily stand 500" Boapstone of various kinds gives good
reaults and hua itn advoeates, who say that its first cost over
hemp s connterbalanced by its longer uso and less friction
consequently wearing the valve rods less.  Motallic packing
has been uged by many, and ita use abandoned by nearly all,
the result not bearing out ite first cost and needed repuirs,
TIE USE OF FUEL,
Mr, Gordon H. Nott snyn s follows: All practieal trinls
prove that the fuel, during its prepatation for making stenm,
' must bo kept away from all parts of the boiler protected by
' water wurfaces, n, for some distance from the nctusl contact,
there will be o constant partial condensation of the fuel. In
the plain fire box, the products of an imperfect combustion
| wre thrown, with mueh force and intensity, against the center
| of the tube aheet which is the very part wherns there shonld be
nniformity of action, Hero wao find o weak part of the boiler
subjoet to an immenwo heat and Imperfect combustion. A
romedy that will apply. in the central part of the fire box, to
the mixture of the fuel and gaining of time in combustion
must serve to modify the force of this column against the tabo
sheet. The aecumulated experience of locomotive milway
engineers is that time for athorough mixture must be gained,
whatever may bo the size of the fire box—Iless for o long
than o short one.  In the use of n long fire box, there is a
gathering of injurious gases when the tubes are renched;
with & small one, this gathering is not so lurge, but the mass
of the products of poor combustion is more.

BOILER INCRUSTATION,

The Committee consider that to boil snfficient water to sup-
ply o locomotive for one year, running 81,200 miles, would
require an extra oxpenditure of $286.256 for fuel. The use
lof pure water will absolutely prevent all manner of explo.
wions, ruptures and leaks arising from incrustations, besidos
saving a large proportion of repairs and also supplying pure
dry steam free from grit or sediment.  The introduction into
a hoiler of any so-called remedies, be they batteries, powders
or any other nostrums, can hold no comparison to this one
relisble remedy. Railwsy companies should be aware of
the fact that in the Middle and Western States the expense
due to impure water and incrustation would amount to $75,-
000 a year for every hundred Iocomotives.

Judging from experiment, it seems hardly possible that any
apparatus of filters or series of plates can be got on to an
engine of sufficient capacity to purify the large amount of
water required for a locomotive boiler. The Committee con-
sider that a series of exhaustive experiments should be in-
stituted in order to definitely determine this important re-
quirement,

THE BEST METHOD OF SECURING DRIVING AND TRUCK
BRASSES,

Thirty-five reports on this subject were received. On the
use of Babbitt metal, four use gibs with Babbitt; four usa
the =olid octagon without Babbitt; seven use octagon with
Babbitt ; seven use half round solid brass without Babbitt;
four use half round in three pieces with Babbitt, and one
makes no report of the use of Babbitt. All, with one excep-
tion, report that the Babbitt metal should extend the entire
length of the journal and should be puton in strips 4 to 1}
inches wide, at apoint between the top and the frontand back
points of the journal bearing; one ingerts it by drilling holes
in the brass and then filling in with the metal. The Com-
mittee have observed that, in engines of from thirty-two to
thirty-five tuns weight, the half round brass does not giveas
good results as in lighter engines. Good results may be ob-
tained from a hexagon-shaped brass if properly fitted. The
brass will wear until it is cut through into the cast iron.
The recess in the top of the brass is of advantage also as a
refervoir for oil; and as there is less bearing at that point, the
brass wears away and the shaft beds itself into the brass,
so that there is no lost motion or pounding between the shaft
and the brass. The Committee is of opinion that the use of
| Babbitt metal is advisable.

_— - ePreo— ——
NASCENT ELEMENTS AS FERTILIZERS.

A correspondent starts the inquiry as to the relative value
of clements us food for plants when prepared in different
ways. For example, is the potash derived from the ashes of
wood more easily nssimilated by plants than the same agent
obtained from salt mines? Or is thesilica of green sand more
readily absorbed than that obtained from quartz? The topic
| is an important and fruitful one, and has been discussed by
| many writers on agriculture. There is no doubt that silica
derived from infusorin and diatoms of green sand, tripoli,
ote,, is more soluble and, hence, more available for the
growth of plants than tho sharp sand of decomposed quartz ;
and it would also appear that potash obtained from wood
| was more available than that from n mineral source. We
| ghould, however, hardly call these nasvont clements, as that
i word is used to describe chemical substances just liberated
| from their compounds, as nascent hydrogen from decaying
organic matter, or nitrogen from o similar source. Potash
and silica are not elements but compounds,

New INSANE ASYLUM IN CALIFORNIA, —The commission-
ors appointed for the purpose by the Legislature of Califor-
nin have sclected a site near Napa City for n branch insane
|asylum. Tho estato comprises 208 acres of land, with fine
| wites for buildings, and good facilities for water supply, sew-

erage, ete. The State has appropristed nearly $800,000 for
tho erection of buildings,

STUDY the past If you woulIlem the future.
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SOIENTIFIC AND PRACTICAL INFORMATION,

THE EFFECTIVE PRINCIFLES OF COFFEE

Although it Is known that coffes and toa contain the alka-

Jolds caffeine and theine, It in not known what percontagoe of
Josn of the eaflfelne ocours by ronsting tho coffee, or how
much of it and other subktances are, by that process, ex-
trncted; nor is it known whether, aside from tho principle
mentioned, there are no other effective ingredionts In coffer.
With a view of settling these questions, Mr. Aubert has car-
riod out some experiments, from which wo condense the fol
lowing: When the coffeo wus ronsted vntil it assumed a
bright brown color, no eaffeine was discovered in the collect:
od yapor; but by roasting It until it became almost black and
assumed n fatty luster, the alkaloid conld readily be found.
Pho loss oceurring in this wise amounted to 0°927 per cont.
On the other hand, tho extract from strongly roastod benns
i poorer in enffeine than that produced from the less ronst-
o,  With regard to the physiologieal offects of eaffeine
upon animals, it produces, in sufficiently large doses, in-
eroased exeltability and oven totanus, and thus scts like
steyehnin.  And another gimilarity to this poison consists in
thit the netion censesns soon n8 respiration i sustained rti
ficlally, five minntes’ respiration being wufliclent to make
oven large doses inoperative.  With regard to the question
whother tho effects of the oxtract of coffee are dependent
upon its amount of caffeine, M, ‘Aubert has discovered that
an infusion of coffee, from which this principle had been
soparated, produced difforént but not less characteristic of-
focts uponanimals. However, it scemsto be not yet declded
to what ingredient coffee owes the invigorating effect to
which its extonsive use is due.

REMEDY FOR A COLD IN THE HEAD.

Dr. Hager recommends for this purpose a mixtare of five
parts carbolie acid, six parts sal ammoniac of specific gravity
10°900, ten parts distilled water and two parts alcohol.  This
fluid is poured into a glass with a wide neck, one half full of
pulverized feather slum, It s applied by pouring o few
drops upon blotting paper and inhaling the vapor, with
‘closed eyes, through mouth and nostrils, and rcpeating the
operation once every two hours.

IMITATIONS OF MARBLE.

Most marble imitations consist of glue and gypsam or
chalk, of paper pulp and gypsum, or of lime and glue.
Pichler in Vienna has published the following account of an-
other imitation, said to be peculiarly adapted for plastic dee-
ormtions of all kinds: Tuke one pound of good glue and boil
it down o that it will be quite thick, add then half a pound
of resin or, butter still, Venice turpenting, and mix well
Prepare o mixtare of fine chalk and such mineral colors,
finely pulverized, asare required for certain imitations, The
Jess the ingredients are mixed, the better will be the imita-
tlon. The pasto formed by blending the two mixtures is

~ then kneaded until of the proper consistence. A few drops
" of Provence ofl may be added to it. This mass can be imme-
diately used, and becomes hard like stone. If desired to be
kopt for a whils, it is only necessary to wrap it in a moist
eloth.

)
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~ When oil paintsare used for metallic surfaces that are sub-
jected to heat, they turn yellow and brown from the burn.
dng of the organic portion of the paint. If, instead of oil,
soluhle glass be used, there will be no organie or combustible
‘substance to brown it. Zinc white mixed with soluble gluss
‘of from 40" to 50° B., to the consistency of ordinary paint,
forms a beautiful snd permanent color that will stand any
- required heat, without browning and blistering, and can only
“be removed by mechanical means. A not very large quanti-
y should be mixed atone time, as a chemical change tukes
 SIMPLE FIREPLATING FOR IROX.

¢ the surface of iron or other metals with soda
ind then pouring over it o concentrated solu-
loride of gold, the gold is taken up by the amal-
surface, and it iy only necessary to drive off the
t of & large lamp to obtain a fine gilded
polishing. By writing or drwing a
he drawing will be reproduced in puro
platinum salts are said to actin a similar

genuine linseed oil in an enameled iron
d about twice that weight and put it over
fire, und heat to the boiling point for
In the meantime, & second person trit-
5. genuine hydrated oxide of mangancse in lin-
s mdmvpuluntnlly into the boiling oil,

i n spotuln, Whon the ofl foams and
‘in of the manganese is guspendod
subsides, and then the remain-
taining it is rinsed out with oil
It is now boiled for an hour, or,
il is required, for 1jor 2 hours,
y covered, let stand for
sediment that scttlos,
d bleached by exposing it to
ight. Mr. Gromann, the in-
the light of the
onlight really

nin, and may be used in detecting its presence. 1 0°2 grain
of hydrochlorate of strychnin be dissolved in 100 graing of
water, and then shaken up with a fow drops of carbolio
geld. nn emulsion {8 formod of the acld and alkall By fil
toring, all the strychunln is obtained, und this is then pepara-
ted from the earbolio neld by shuking it with ether and wa
tor,  Separated in this way from decaying nnimal tissues, it
ean be tested in the ususl manner,

REDUCING SOLUTIONS WITH PHOSPFHORUS
The sllver residuen of the llllnll\L‘mlihl'r aro readily pre.

alt or muriatic acid, and the chloride

SILVER

cipltated by common s
formed 1 gold an woeh, or reduced by zine and sulphurie
acid or in any other convenlont manner.  The chomist, how-
ever, has many other silver residues besides the nitmate and
the halold salts: and, in mixing sll his waste silver com-
pounds, curlong chiemical reactions take place In the waste
jur, go that the question of recovering the silver js far more
complieated with the chemist than it s with the photograph-
er. Many of these salts of silver are not decomposed by
muriatic aclkl, but all are decomposed by phosphorus.  The
phosphiorus is used In the form of phosphoric ether; u suit-
nblo amount is added and well ghaken; & black precipitate
at onee soparates, the lguid remnining more or less yellow
or brown in color, If the precipitate containg little bright
specks, the silver is not yet converted completely into the
phosphide of silver, and more phosphorie ether is added un-
til the precipitate acquires a uniform black color, It is then
filtered, nnd the precipitate is washed and afterwards boiled
with caustic potash, The metallic silver is then at once ob-
tained in o powder.
a golid mass, it is dono by fusing pure potash in a crucible
and gradually dropping into the fused potash small portions
of the dried precipitated phosphide of silver, which is thus
both reduced and fused in the same, operation, at a much
lower heat than that refuired for melting silver, since the
inventor of the process, Julius Kriiger, informs us that the
heat of an ordinary stove or furnace snffices for the process,

A TENACIOUS COLLODION FILM.

by making & concentrated solution of gun cotton in equal

volumes of ether and absolate aleohol, and adding toit a

small quantity of balsam of copaiba. This collodion solu-

tion, when largely diluted with ether and alcoliol, may be

used for rendering linen and cotton fabrics waterproof.
SCIENTIFIC AND MECHANICAL POSSIBILITIES.

In our great desire to increase and add to the comforts of

life, wo must not lose sight of prolonging life and youthful

vigor.

Year by year, the laws of health are better known and ob-

misconduct ; by avoiding the causes, we escape the conse-
quences, Hence, in nearly all civilized countries, the aver-
age duration of Jife is steadily incrensing.  In Geneva, accu-
rate rogisters have been kept of the yearly average of life

1833, it was forty years and five months. Thus, inless than
three hundred years the average daration of life is nearly
doubled. In the fourteenth century, the average mortality
in Paris was one in sixteen; it is now about one in thirty-
two (or, rather, it was before the Franco-Prussian war). In
England, the rate of mortality in 1600 was one in thirty- |
three, now, about one in forty-two. Yet even now, millions
all over the world prematurely die.  If it is true that peo-
plelived in the so-called patriarchinl days to be hundreds of
vears old, why not now, if strict obedience to the laws of
our being is observed for successive generations? Some
theologinn may reason that man's days were afterwards ap-
pointed at three score years and ten; but as sclence pays
very little attention to theological notions of this character
but aims at a much higher proof, that of undisputable facts,
wo will embrace her as our standard, and confidently look
forward to that glorious epoch, when seience will have con-
quered all absurd and theological whims, when the human
mind will be looged f2om the galling chaing of superstition.
Is it not possible that gcience may yot show the necessity of
chnuging the expenditure of our churches and theoretical
forglous teachings and training to that of common life ed-
ucation? Has not seientifie enlightenment opened our pub-
lic parks and librarics on Sundays, when the body may be
invigorated and themind improved and enlightened ? Scienco
marclies steadily onward and upward, always victorious,
As mochanism perfects the weapons and means of destruc-
tion, war becomes more dreaded, and no doubt it remains
for the work of selence and mechanism to stop human buteh-
ery.  But ' OL," asks some one, *“ what is to be done with
such o mass of people as will accumulate on the esrth?"
Why, tho fact is that the earth is not one twentieth peopled
now. Talk about the overcrowded population of Europe,
England itself 1y not ono fourth populated at the present
time, and there is not the least call for emigration. 1 tray.
elled twenty-fivo miles one day In England through what is
called the ““dukeries.”  These aro held by Iaw without
a shadow of title that they ean show, and all of this vast
tract of land I not ane twentieth part cultivated, and what
i cultivated is not producing ono fourth which it might
even by present knowledge, and this one tract of which I
speak s but a vory small portion of the vast tracts that are
in similar deplorable condition. The Crown lands, of which
the Now Forest, so called, containg 80,000 acros of forost, all
miy yet bo made to produce liko the fancled garden of
Edoes,

Sclence is yet to teach man all of the blasting influences of
the deadly poisonous uses of intoxicating drinks, and of to-

ch- | bacco, which adds nothing to man's bodily vigor, nothing to

If it is desirable to obtain the silver in ’

A collodion film of considerable strength may be prepared I

served. Wo sre learning that disease is generally caused by '

&nce 1560, which was then twenty-two years six months; in ’

| hig mental abllity. Just for one moment think of the corn,
potatoes and apples, worse than wasted and used to make
whirkey.

Hundreds of thousands of scres of the very best and
highest cultivated lunds are set apart (o raise the most de-
spicable, filthy and vilest of all weeds that grow—I mean
tobaeco—which lnwyers, doctors, parsons, judges and statos-
men roll in thelr mouths—which ix as polsonous us the venom
of tho copperhend.  In the beautifal Hight of the day that s
dawning, these vile demons must vanish from ll}e earth,

Our own Dismal Swamp, that in my schoolboy days was
pletured with alligntors and reptiles, by the glorious light
of modern scloneo is being made to blossom like the rose,
Thers is no land so poor that intelligence and industry ean.
not enrich it,

The Chinese carry earth up the mountains and deposit it
on the baro rocks, on which they sueceed in raising valuahle
crops.  The very lands that have been corsed by man's ig-
norance and wickedness, like portions of Virginia, mising
slaves and tobacco, may become the orchards of Americen.
Palestine may yet be, what it was once represented as being,
**a land flowing with milk and honey,” tho great valleys of
the Tigris and Enphrates be regenerated and be repeapled
by o greater population than Nineveh or Babylon ever know,
with free governments that, like onr own glorinus land,
will guarantes to men the fruits of their Iabor, and, above
nll, with communities using their capital and intelligence for
the welfare of all, J. B. E.

|

!
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A TYPO-STATUE T0 HORACE GEEELRY.

The printers of New York are uniting in 8 movement to
erect a statue of Horace Grecley at Greenwood Cemetery,
| near this city, where his remsins have been placed. Itis
| proposed to cast the statue in type metal, which from its
known tendency to expand a little in solidifying, gives a
sharp and definite outline.  All printers in the United States
are invited to contribute a pound of old types that have been
worn out in the service of teaching the people. Printers in
all parts of tho country are also requested on February 4,
1873, to set up and give the proceeds resulting from the set-
ting up of 1,000 ems towards the object, the money to be
sent to the President of the New York Typographical Union.

22 Dunne street, New York city.
:

:

Tue CmNese Foor.—The Chinamen, to appear in casy
circumstances, are in the habit of wearing ridiculonsly Jong
finger nails, from one or two inches to half a foot, which re-
quire shields to protect them from injury.

Very few barefooted persons are to be seen in Pekin, The
beggars, devoid of everything else, are seldom destitute
of shoes.

Long toe nails are impossible. They must be pared even
to the quick, to prevent injury and severe pain from the
shoe, the continued pressure and friction of which often
cause serious troubles, suppuration, and even destruction of
tho bones.

The Chinamen admit the absurdity of their small shoes,
but custom, fashion, and the dread of innovation are too
strong even for celestials,

o

ATTACHING SLATES.—A Boston architect says he has been
in the habit for many yvears of bedding his roofing slates in
hydraulic cement, instead of having them pailed on dry in
the usual way, which leaves them subject to be Tattled by
the wind and to be broken by any accidental pressure. The
cement soon sets and hardens, so that the roof becomes like
asolid wall. The extra cost is ten or fifteen per cent, and
he thinks it good economy, considering only its permanency
and the saving in repairs; but besides this, it affords great
safety against fire, for slate Inid in the usual way will not
protect the wood underneath from the heat of a fire at a
short distance.

o

Procress oF THE Ho0sA0 TUNNEL TO JANUARY 1, 1878.—
Opened from east end, westward, 13,190 feet; ~ud from west
end, eastward, 8,706 feet, muking the total length anened
21,902 feet. There is 8,120 feet remaining to be op‘en':‘l.
being 891 feet less than two thirds of one mile.

Frox scientific pursaits a certain Jdignity and grandeur re-
sult, True, they demand sacrifices, but every good must
first be won by labor and encrgy.

PATENT OFFICE DECISIONS,
SIFPTING AMOVELS —F. A, SABBATON —EXTEXNION XEFUTSED.
Leaoxrr, Commisioner;

Tho substitution of malleablelzod cast tron for the
materinl docs not constitute thvoention. SUIRAXYSHOSE MARAL

IMIROVEMENT LN PHUIT CANA~W. W, LYXAN.~EXTEXRION REFUAED.
Toacnen, dcting Commissioner:

When a patenten alept upon his t tosueh an extent as to uerl( dlare.
i it con-

gard, for ten years, the general nf n?-wem.ou clalma: Held, tha
stituted goaneta Iully.:mhum of due dlligence.

BFRING AXAT FOR WAGON ~J. O, AND J. 8, ARMSTRONG —AFPEAL,
Leaaxrr, Commisioner:
Where parts are dispensed with and other doyvioes eroployed | laces,
render! ":ecnury egruln additions Lo teet new uyl"‘cu’:t :ﬂm':'mu
that here Is presuniptiveo proof of Invention, ss dia from that form
of skl which manifesta itself In &:}t" change of expedients, such as the
wuba lullm\ of mechanical ulv‘ s,
loT'hofl decislon of the womy of the Board reversed, and the pateantal-

IPROVEMENT IX 80L

APPARATUS, TTING o), EAYLOR~INTXE-
YERENOR.

LraorrT, Commissioner;
wih? ATy St AR T R e e n
INFROVEMENT [N MATS AND RONNETS.—KENDALL & TRESTED o SCHYM-
OBOUR, ~ INTREFEERNCE.

'rmom‘:aw Commisstoner ;

A caso whero an axhiblt, relied ne Lo prove an invent
R A R R SR R S
O Rl thade of & piaa

R T L




e e e

T —

Srientific  Americur,

[JaNvary 25, 1873

,of
aburg, D W RO REE | oy nrioh, Now Stark clly,ameignor fo himuslt and Hlor¥y FERRR U0
atnco 1807, and ftAntiow IR gOOA PR | L CCPl P i vantion i for (teobect to furnlal i TERERICLL D
o tor a four mill, & o for forming looket, atai, anil button bails with in y St
(ng for a fmily ot Boo the now and fnwardly projecting tase flanges ,“.nu“lhnhlloll n;‘b« ::rr‘r:; ‘l‘m 5
v 4 in a dlo,
R Qé.. emonts and Woods' Lock-St 3 - | nua wocurately and Inono plece s and 1t CEEC LT ourer wid

& Recent Anmerican and Foveign Latents

Lubricating Jours

R. Morrls,
ool box an thoend of Jourmal bearings Wwith & cotcete

olntfon and thnw 1t on & shelf, from whieh |
onsly upon the Journil.

Red Lounge.

samiel Kennody, Alleghony Cltyy Ta~Thin

provided with a Iarge hollow arm or re X

the end and closes down on the ALY Lo col

over from (ho mattress (o make room

e Spring Seat for Chaira, Cars, efc.

Poremus, Now York city.

nmhz ;;nromd‘:ﬂu seat for chales, cars, ote,,

construe! strong, durable, very elastle, :
:mrn and ::O:o.ullu 10 1 combination of elastic Dlooks or aprings wm: 1 I"r
ellnul‘blnhlng«l at the top ani bottom tao the soat, and & hottom pla
or frame. '

Stand for Ohurch Pows.

Eibert snedcl:'fnl?:;l::m. N. Y.—Thly Invention has for Its ohject to
furniah a neat m\\‘nunph- umbrelis stand for chureh pewa or public h-l:n.
which shall bo so constructod that whon not rml\llh':l'ur use I'I “r:‘.;':

the way. To the floor 1o the forward corner o
::::::::: : ::l'lmnxh of motal, provided with A short pipe, ln-:lng d:-ln
drlp from tho umbrel-
or to condupt off the water that way
3:“:::3;:; waate water may be lod away. The taner end'of tho plate

e Asta 0 providing
tlon conmsie
Agnaton, Texax—The Iovontion aiatributor, at- |

extremit; to ralso tho ofl at each rev:
s it it l“m?x!lu lawly but continu -

.lnwnuan consiata of a Tounge l
olining Aupport, witeh L hDRed 10 | oriney hack to back & doublo spring will b
peal tho plllows, but swings | ewlnglog Ih both Alrectlo

for tho Nosd of the bod, when used |y rpe tho door quickly

a for Its object to
Thl-lnwnllul;:m ahull bo simple | provide meana whoroby the burden o

apd not Hable to gut oat o

¢ l{ln l:u- Forming Dasils of Lockets,

which i formod n groove having fta fnner o
et spring for Furnlture, cto.

William . Doremus, Now York efty -
furnlat an lmproved sprivg for furnit
minttrenson, oto,, for doors and yohlcles,
Miwta fn an fmproved spring tormed by
Dlooks with each othior alteronte
areangomant of tho conneoten Wi
whioh the spring 1 to bo applied.
arrangod 11 connetion with onch
springs aro fntended may roqulre,

{th the Dlocks dopends upon the wso to

For lustance, by plaging two of the

oaol part of the apring soting i tuen, and hoth
and aroly 1nto & elosod position.

| Wheel for Vehicles : el
! h, Brooklyn, N. ¥.=Tho object of this Invention Is to
et £ vehtclo and 1ts Tond may be utiiized

i ol s and {1t cone

{ng or retarding the progress of tho voh

e :ovl arcanged within a revolving traction wheel of
(dod with o Qlametefosl slot fn which (s & moy-
Dbody of tho vehiclo In the usual manner.

alats of A movable W
Targer dismoter, and proy
able axlo that sapports the
Lock.

| Joseph Keath, Ash Grove, TL—This Invention conslsts of a series of lu:,lln
In two parts arrangod for belng soparatod aftor thoy are shot by & pooulinr
detaching appuratus, so that the paris of the bolts whorcon the keys “1:
Ay b moyed without affecting the piarts by whieh the door Is secured, o
o bolts catnot be withdreawn HI1ho Lwo parts are connected again. The

| inventionalso conalats 0f & rogulator combined with the bolts In a mauner
to readjust the bolte nfter bolng disarranged and confused to prevent the

pleking of the 1o

—Thin fuyention lias for 1te objoot to
are, Aol sa ohales, wofas, lounges,
anil for othar purposes ; and jt cons
conneoting rubber Blooks and rigld
1y hy means of flexible connoctions. The

Onp or more wote of the springs may be
othor as the purposes for which the

produced sultable for a door

rojecting flange formed upon It to gulde tho water Into
::: I.::;:"T:Ll{::m’nn::m of the plate hax ridges formed uplun "l:l(:
prevent thoends of the wmbrella from slipping around. To the un': or ,‘ o:
of the outerpart of the plato 18 attached, or apon it Iaformed .1 -:lnh :
foot, of siiok a hight as to malse the outer end of xald plate a et ‘r g ]c
than tts plvoted ond, so that the water may flow from it freely mu"l .;-
srough, When not required for use the plate fe turned up along the end-
boant, where It fssecared {n placohy a dutton. Astrapor rod, efther elas-
e or non-elastic, flexible or rigld, 15 secared at one ond to the back.
When the holder s flexible, It may be hooked upon a hook or other
catch. When the holder Ix rigld, Its free end needs no support. A holder
15 armanged to recelve and securo the upper parts or handlex of the umbrel-

Carringe Prop Blocks.
| Ouarles H. Davls, Syracose, N. Y.—The object of this nvention I8 to fur-
nlxh a prop block for carriages, which shall bo fn {taelf durable while ft
affords a cushion for the bow of the earrlage top to rest upon und it con-
slets 11 A tubular pleco of (ron fanged out at cach end, and with a longltuds
1001 4108 11 which s confined a flanged pleco of rabber, which 15 hold by an
ari up o tho slot and has wings that bear against the under aide of safd
tube.

Elevator.
Willlam Elghmie, N. Y.~This an fmp!
| elevator for fee or other substances, It conalsts of & horizontal windl

NEW BOOKS AND PUBLICATIONS,
Usrry or LAw, an exhibited in the Relutions of Physi-
Tnnw‘ Socinl, Mental, and Moral Seience, By I €, Ctms{.'
50, Philadelphin: Henry Caroy Bajrd, Industrinl Pul
igher, 406 Walnut Street. ‘

This 1ant omanation, from an #ULhor Yery popular sraong his owo sthool
proposes to demonateato a unity Of 1AW B8 & necossiry complement, in the
moral world, to the unity of forcs, now y by
phystoal selence. 1t fn n handeotzoly prioted yolums.

Fueemwie: A Treatise on Electric Phenomenn, the Laws
governing the same, and Lightning Rods and their neces-
snry Apz‘nllr:nl.lnn to Buildings for Safety, Bvanhn M.
Mott, Chicago: Rand, McNally & Co, 108 West Ran-
dolph Streot.

‘This Mttlo book contalus much information, expressed In the stnp)e and
fucld maoner appropriate to an elementary work.

MANUAL OF LAND Sunvevia, with Tables. By David Mur.
ray, AM,, Ph.D., Professor of Mathematics in Rutgers
College, New York : J, W. Schermerhorn & Co.

Thin Io o valuable and exhsustive treatiio on the surveying of land, and
Dears, on overy pago, the lapress of the hand of a master of the selonce, 1ty
s eminently a book for the practical mnn and the stadent, snd Is replet
with formulio and tables of the Mighest value to the surveyorand englnoer.

A MAXUAL oF Microgcorio Mooxrtisg. By John H. Mar
tin,  Ilustrated with 118 engravings, lithographs, ete:
Philndelphin: Lindsay and Blakiston,

This book {s moro than fts title Indfeates. It gives s description of the
noecessary for mi roscarch, o woll as the methods of
preparation and preserving the varlous obJeots, It (s s complete and well

Dlustrated work oo Its subject, which (& dally becoming more valuable to

tho solentist and more cultivated as an elogant and [nteresting study.

A TREATISE ON THE CONSTRUCTION AND OPERATION OF
Woon-workisa Macuiyes, including a History of the
Origin and Progress of the Manufacture of Wood-work-
ing Machinery, Illustrated by Numerous Engrovings,
showing the Modern Practice of Prominent Engineers in
England, France and America. By J. Richards, Mechani-
cal Engincer. Price, $6. 1, & F. N, Spon, Charing
Cross, London, and 446 Broome Street, New York,

Thix In o most yaluable and useful book, and, emanating from the pen of
| the head of the well known firm of Richards, London, and Kelloy, of Phils
| delphin, will need lttle commendation as o practical and trustworthy trea-
tige, Important, especlally In the United States, s 18 woodworking as
| national Industry, no history nnd of tho varlGus me_
| chnnism has been The work before un 1s

1as while standing apon the plate.
Wash Boiler Atnchment.

Willlam Tinner and Johu €. Tregear, a.—This ka
device to be placed within an ordinary wash boller for creating the destred
enrrents of water through the goods. This foserted device consists of an
oval rim of such #izo as to At the ordinary wash boller when placed with-
in the same. This rim holds two bottoms, the lowermost of which 1s
about an thch ormote above the bottom of the ordiuary wash bofler that
contalos the device, Above the upper bottom Is arranged a sort of rack
wpon which the clothes to be cleansed are placed. From the ends or sldes,
or elther, of this device project vertical tubes or hollow pillars, which have
apertures at thelr upper parts, The upper bottom Is funnel shaped, and
opex tn the middle, #0 that the water on top of it may flow down Into the | gnaft for moving the same in opposite directions.
space which Is formed between the two bottoms. Thisspace communicates | Jewelry.
with two boxes that are arranged beneath the lower bottom. Openings in | Shubael Cottle, New York city.—The object of this invention is to
the sides of these boxes are or may be closed by means of valves. These | make, ont of a single plece of gold, the bases for buttons, studs, and
valves, 1t will appear, are at the sides of the epace which is formed between | gettings. The blank is placed over and carrled down by a male die Into
the bottom of the containing bofler and the bottom of the Inserted bofler. |  femalo dfe. The effect of this operation is to form a blank with bottom
The water In the space, becoming overheated to create steam, will, by 18 | and upright barrel, but rounded at the corner. This blank {s then Inserted
pressere of expansion, first close the valves. The steam will then agcend In | gyera head of the mandrel, while a ring 15 placed over the blank. While
the pollow plilars with the hot water and cause a constant stream of such | the blank is held in this position and the mandrel rotated in o lathe, the
heated water Lo be brought throngh the tubes npon the clothes on the Tack. | burnishing tool s applied to the rounded corners and pressed thereupon
As quick as the pressure within the chamber 1s diminished, the valves will | unef] the bottom and barrel are at a sharp angle to cach other. The base
be opencd by the pressure or welght of the water from within the boxes. In | for the stud or setting Is then finfshed and ready to be used for its intendgd

wil begolng on; but it will beseen that | nurpose.
the water poured upon and throngh the clothes alwnys passes fn one direc- |

| with trucks or carrfer blocks operating on inclined planes for fco.
Two elevator ropes aro wound {n reverse directions npon the windlass and
1 d with the elevator trucks, so that by revolving the windlass,
through suitable mechanism, the trucks are caused to alternately descend
| and sscend the Inclined planes for recelving or discharging the load. At
the lower or recelving end of the inclined plane is located & hinged or
pivoted plate or wwitch, which operates to gulde the carrler truck in rear of
| the material to be clovated, when by means of the windlass the truek s
caused to engage the fce drawing It up the plane, the switch belng automat
| feally rafscd by the truck passing over thesame. Ahinged open viseapplied
to the end of the power shaft, connected with the same by means of & re-
volving fron or collar, furnishes a devise for hitching a horse to sald power

Ash Sitting Shovel.

with views of the best machines of America and
o valuable to the 11

|
) y

| Europe, and it forms

{'of the day.

THE GrEAT EVENTS oF HisTORY, from the Creation of Man
till the Present Time. By Willinm Francis Collier.
LL.D., Trinity College, Dublin. Edited by an Expe
rienced American Teacher. New York: J. W, Scher-
merhorn & Co., 14 Bond Street.

This hook may be called a skeleton history, and fu 1t an account of the
prineipal events occurring in the world 1s laid before the reader in a manner
slmple and clear, and calculated to leaye an {mpress on the memory. 1t 1s
somewhat In the style of Ince's * Outlines,” but {s an Improvement on that
popular gchool book.

Tae AMERICAN BUILDER for January sppears for the Now Yoear in admi-
rable style, form, elegant
print. Published at 23 Murray St., New York. Monthly. $2a year.

Yalue of Patents,

tion, thus taking awsy all fmpurities,
Car Axle.

George W. Wis.—This has for its objoct,
principally, to furnish a miflway car axle so constructed as to haye Jess fric-
tlon of the bearing surfaces, to secure greater freedom from torsfon ocea-
sloned by curyes or irregularitics of the track,and less Hable to injury from
the concussion and wearand tear than 18 {ncurred under the nsual system,

_ AN]] HOW 'T(]_UBTAIN THENL.
Practical Hints to Inventors.

George W. Dean, New York city.—The Invention consists in forming
shovel sleves of flexible wires, hooked to the body by bending the ends after
passing them through holes at the front and rear of the shovel. It also con-
slsts in o pecullar arrangement of holes whereby the wires may be spaced to
sult various sizes of conl.

Saw.
Alfred P. Sproul, Cherryfield, Me., assignor to himself and George H. Cof-

while it fe Mkewise sdapted 1o prevent access of dast, etc., to the bearings, | 18,0f same place.~Thix fuvention consists in a transverse slot at cach end
and to have its several parts readily taken apart forany purpose. To this | Of the gaw for the bolt, by which the strap, bar, or other device 1s con-
end it conslsts, first, In 50 combining a revolying sleeve with a solid and sta- | fected for attaching the saw (o the gate so that the saw can be readily

tionsry axie, and forming snnular snd other ofl reservolr spaces and pas-
sazes between them, as to maintain a clrcolation of ofl when the car (s in
motion, whereby Itis delivered In & €00l, constant stream on the bearings ;
second, to the arrangement of ofl and waste reservolrs in such relatlon to
each other and the besrings that the ofl is fed from the former to the latter
0.3 gmall stream, and thence to the bearings by supplomentary passsges;

third, £ 50 arranging the waste chamber that, when the supply of ofl In the |

reservolr proper 15 exhausted, the bearings will continue to be lubricated as
longasany ofl remalns o the waste chamber, thos adapting the axle to
make 3 good * run " witliout the supply or of
the lubricast ; fourth, to providing the ofl reservoir with two supply pas-
#Ages or apsreures, one being formed 1o the eleeve, and designed to be utll-
zed ¥n the reservolr requires refilling at long intervale, or at the termi.
tiatlon of 2 10ng run, while the other s formed fn the ends of the sold axle
and communicates directly with the waste chambers, 50 a8 10 be utilized as
conditions may require; Afth, to the construction of the bearing blocks
with referenice 16 excluding dust from the friction surfaces: lxth, Lo em-
ployment of s hardened bearing plate and journal boxes for taking tho wear,
the latter belng removnble 8o na to admit of renewal when nocesaury ; u-\'z
enth, 1o other features and detalls of construction. Thin rolates to o very
important Iayention, portions of which were secured under previons pat-
eats, and when 1t bas beot fully aecared fn forelgn countries, engrvings
will bo executed and yrodnoed In the SOIExTIPFIC AMERIOAX,

Spiuning aod Drawing Prame,

Hugh McEates Ward, Loop Bridge Mills, Ballymaconsghy, Ireland,—This
tuyentiop conslsts in machinery for splnning and twikting fiberous n;lbn(:n
oes. The object of the Invention s to #top tho supply of sltver or materisl
10 be twisted or span (o tho top or feed rollers whon tie sliyer or thread
breaks. To this end 1s provided for each patrof feed rollers an arrangement
of mochaniem, which, on the breaking of the #liver or thread, will be sot in
sction and will push tho aliver out of the bite of the rollers, and wil) l‘mld
tho broken end socurely untl the attendant pleces the broken thre,
Allyer and the mechan®m: in reatored Lo fts normal poition, :

Portable Balcony.

mz{u::::m:;:u. lmu:un.tunn.—'ﬂm inyention consists in the pocy-

o portatis balcony, provided with s folding and binge
ralling. 0 platform conssts of two stringers, connocted together by the
floor, made of slats. On this floor e A ralling, (n el t
Inclose the frontand ends of the Boor. The end
11507 40 that they may be folded down on 1o the
Botin use. Tho front seotion 1 hinged to s base
Mttt folds down on o the end sections,
uuhmm of the railiug are confined toget
o on the bottom caslng of the window od supported on the outer
mﬁm;n:u.ll:;;mum of sl blocks, o) trip of wood 1ald loosely on
o y gers extend insido and sre provided With a serion of holos,

Y Heans of whileli the platform ts Adjoated to walls of afffisrent thickneanes,
O eneh e 2ok bt torigh o olea will e found sutmctent, T (g
mnmmvm. n'l:::::.b"' Kutts percha, or similar material, 1o 4dd

ad or

co sections, no us to
cHonk aro binged to the
floor when the bsleony 1
pleca, which ratyes 1t so
When the balcony 1s 1n use, the
her by Looks. The platform 1s

ehifted forward or baek on the sald connections to alter the strain or over-
bang of thosaw.

Muachine for Scouring and Polishing Wire.

George Broombead, Paterson, N, J.—This fnvention consists in a macuine
| for scouring and polishing wire, by means of which a scouring and pollshing
| cloth, or simflar substance or material, Is given a reciprocating motion on

the wire while the wire 1s drawn through the sald scouring and polishing
substance or material and wound upen a spool drum or cylinder

Ditching Machine.

Lewis W. Fisher, Rockville, Ind.~This luvention conslsts of a framo
adapted to drag along the gronnd, with a ditehing spade arranged to be
adjuated lower for cach sucoessive out, and to forco the earth ratsed by ft
up to the surface In front of a diverging portion of the frame, which spreads
the discharged eartisupon each bank of the diteh.

Musical Transposing Index.

Joseph Low Ober, Beverly Farms, Mass.~The invention consists In com-
binlog, with a sliding fndex plate and natural scale, n sharp scale and a flat
scale on separate plates that are hinged together and notated 5o that the
tWo woales can nevor appoar stmultaneously £o the oye of the learner.

Spurk Arrester for Locomotives.

Roswell D. Grant, Beardstown, TIL—This invention relates to mode of
arrosting sparks from locomotive and othor steam boiler chimneys, and
consists fn o perfornted or wire gauze tube at the bottom of the smoke stack
within the smoko box, and tn u confoal fange around the tube, and in o slip

Jolot at the top thercof, and connected with the exhaust tubes at the
bottom.

Suw Setting Devico,
Alexander Groeley, Stephensville, Wis.~The object of this fuvention fs to
furnish an apparatue for aetting the teeth of saws. Whon a saw fs placed
upon the plato, & clamp bar i forcad down to the saw plate by turning
| round a lever and screw. The teoth of the saw will striko a galde or gage,
and tho plate 1may be Ko adjusted that the potnt only of the tooth will
recelve the Jaw. Tho saw sot 1s thereforo adapted to very fuo as woll as
cosruatoothedwawn. Tho toeth of the saw are set or bent by ratsing the
cam lever, and forcing down » aultably arranged fay

| Inventions Putentod |

gland by

¢ Ameoricans,
i [Complied from the Commissioners of Patonts' Journal ]
| Fror: December 13 to Decomber 19, 15722, In ;
” ) . s Inclustye,
‘A‘l‘Tl'lbL\l. Fuk E, ¥ au, Mauch Chunk, Pa,
..\u lll:AY W. C, Bake ow York elty,
| Can W JL AL Woodbury, Boaton, M,
| Droponzy

« ) Cravon, Jersey City, N
‘ y oy City, N. J.
| (;’o % 0. Marland, Boston, Mass,
| MAELHG Nuxpues.~Mallett Manufact

LN, ) uring Co.,Now Hayen, ¢
| \ Now Hayen, Conn.
hl:'l".l.\l)'l ARBOX Porxrs,—~T. W, Baxter, Chleago, 111, A
MIP'S VEXTILATOR, 210,—), Rellly, Now York city,
STEMROTY PN ~G, Lauder, Plttaburgh, Pa,
WooD Pavesesr.—K, p, Morong, Bonton, Mass,

ROBABLY no {nvestmet of a small sum of money brings a

greater return than the expense Incurred in obtaining & patent

even when the {nventfon s but a small one. Larger fnventions

are found to pay correspendingly well. Tho names of Blanchard,

Morse, Bigelow, Colt, Ericsson, Howe, McCormick, Hoe, and

others, who have amassed fmmense fortunes from thelr inven-

tions, are well known. And there are thousands of others who

have realized large sums from their patents.

More than Frery T) haveavalled

of the services of Musx & Co. durlng the TWENTY-SIX years
they haye acted as and Pub of the A
They stand at the head in this class of business: and thelr large corps
of assistants, mostly selected from the ranks of the Patent Office: men cap-
able of rendering the best service to the inventor, from the experlence prac-
tically obtained while examiners in the Patent Office: enables Moy & Co.
to do everything sppertaining to patents NETTER and OHEAPER than any
other reliable agency.

HOW TO 2 =
OBTAIN dM«
wer canonly be had by p g0 for a patent to
the Commissioner of Patents. An application consists of n Model Draw-
ings, Potition, Oath, and full Specification. Varlous officlal rules and for-
malities must also be observed. The efforts of the inventor to do all this
business himself aro generally withont success. Aftor groat perploxity aud
delay, ho {5 usually glad to seck the ald of persons experfenced {n patent
business, and bhave all the work done over agaln, The best plan is to colfelt
proper advice at tho 1f the partl are men,
the inventor may satsly confide hus 1deas to them; they will advise whether
the imp 18 probably and will glye him all the directions
needful to protect his rights.
How Can X Eoest Secure My Invention ¢

This is an Inquiry which one Inventor naturally asks anothor, who hus had
some experlence In obtalning patents, His answer genorally iy us follows,
and correct

Conxtruct a neat model, not over a foot {n any dimensfon—smaller [ pos-
aible—and send by express, propald, sddromsed to Muss & Co., 37 Park Row,
Now York, together with a description of its operation and werits. On ro-
celpt thercof, they will examine the tavention carefully, and advise youas
to fta patentability, freo of charge. Or, if you have not thme, or the means
at hand, o copatruct & model, make a8 good & pen and (nk sketeh of the
Improvement ua possible and sond by mall. An answer as to tho prospoct
of n patent will be recelved, usually, by roturn of mall. It s Bowethnos
beat to have  scarch made at the Patent OMco ; such i Measure often kayes
tho cont of an application for a patent.

Address

This is the closing fnquiry tn
nearly every letter, describing
some fnvention which comes
1o this office. A positice au-

MUNN & CO.,
PUBLISHERS SCIENTIFIC AMERICAN,
37 Park Row, Now York.

OFFICE IN WASHINGTON~Corner F nnd 2th HEroots, opposite

Patent Offce,




Lo

recent Falrs), baving their hands fall at home, will sell

~ Can Tools, apply to Bliss & Willlams, 118 to 13) Plymouth

}muv 25, 1873

Srientific

2merican,

9

B m—
' TO INVESTORS.

To those who WAl to roinvest January Coupons or
Dividends, aid those who wish (o Increaso thelr tncome
from means already nvested in other less profifable se-
curities, wo recommend the Seven-Thirty Gold Bonds of
the Northern Paclfio Rallroad Compuoy as well socured
and unusually productive,

Tho bonds aro Always convortible st Ten per cent, pre.
miim (L10) Lot the Company’s Lands st Market I'rices.

The mta of fatoroat (seven and threetenths percent. |

K01 14 6 ual now to about Ky eurreney—ylelding an In

Come more thAn one-hird greator than U. 8. 530, Gold |

Chocks for the semi-annnal fnterest on the Regintered

Bondsare malled to the Poat-Otften addross of the owner,

Al marketabls stocks and bonds aro recoived in ex-

chntige for Northern Pacifics on 10oat favorablo tarms,
JAY COOKE & CO,

¥ U hia, and Washington,
B m Agents Northern Paeific B, R, Co.

!ushu_s;ud

Rtrsnudl;

:

Brown's Coalyard Quarry & Contractors’ Ap
paratus for holatlng and conveying material by iron cable,
W.D. Andrews & rodtd Water st N. Y

For Solid Wrought-iron Beams, ote., seo ad
vertisomont. Address Unton Lron Mille, Pittaburgh, 'a.
for lithogmph, ete,

Bolting as s Bolting—Best Philadelphin
Oak Tanned. C. W, Arny, 301 and 200 Cherry Streot, Phil
adalphta, Pa.

For2,4,0&8 H.P. Engines, address Twiss
ro., New Haven, Conn.

Mining, Wreeking, Pumping, Drainnge, or
Trrigating Machinery, for sale or ront. See sdvertisement,
Androw's Pateat, Inside page,

Gntling guns, that fire 400 shots per minute,
withn range of over 1,000 yurils, and which wolgh only
125 pounds, are now belog made at Colt's Armory, Harts
ford, Conn.

A New Machine for boring Pulloys, Gears,
Splders, ate. efe. No Umit to capacity. T.R. Balley &
Vall, Loekport, N. Y.

The Berryman Heator and Regulator for
Steam Nollers—No one uslug Steam Bollers can antord to

The Chargafor Insertion wnder thie heait (+ 81 @ Line. | be withoat them, 1. B. Davis & Co.

Always right side up—The Olmsted Oller,

Polegraph Instrament | oy inresd and tmproved. Sold everywhers.

rior Printi
(‘ﬂﬁ g:m) for Private Use, furnishied by the under

signed on favorablo terms. 1t 18 slmple, rellable, and |

not lable to get out of onder—has already been exten-
sivoly Intraduced. Telograph lnes also constructed on
tho most advantageous termy, For partioulars, apply to
Morchants Manufacturingand Coustruction Co., %0 Broad
Streat, New York (Rooms 12, 15 & 1), ', 0. Box @s.
N. B, ~The First Premium (A S{iver Medal) was awarded
this (nstroment at the Cloclanatl Industrial Exposition
for 1872, & belug the “ Best Telographlo Iustrument for
privale use"

Berrg Basket Mtkom—%leuo send your
adidress to S, C Hilis, 51 Courtlandt St., New York,

Annufacturers of Brick Machines—Send
Clronlam to R, Toxer, Columbia, 8. €,

For Sale, or Worked on Royalty, the Patent
Welghing Scoop, todispensable in'all Famflies. D, H.
Priost & Co., 3 Tremont Row, Boston, Muss,

Fire Clay and Limestone Mills, which wour
onjger than any others made, cast to order by Plittsburgh
Casting Co., Pittaburgh, s, All work warranted.

All Fruit-can Tools,Fermeute, Bridgeton, N J.

To Inventors and Patentees, in want of o
energotic Agent In Cunada, to soll thelr inven.

tionk. Addresa: Ovide J. Paradis, P. O, Dox 839, Mon-

trea), Canada.

- Wanted—A Practicul Partner in the Marine

‘Eogloe bustnoss.  Address A, M. 8, Baltimore, Md,
Nickel Salts and Ammonia, 1y man-

ufsotured for Nickel Plating, also “ Anodes," by L. & J,

W. Feuchtwanger, 3 Cedar Stevet, New York,

$1,000 will be paid for any Patentable im-

provenient on my ting engine, for running overy

deseription of Ught machinery. Working dels sent

Wanted to purchase, six good second hand
Milling Machloes, two extra hoavy. Address P. O, Box

| 22, Now Hlaven, Conn.

Qe

1.—Which is the easicst way to manufac-
ture paints from ochireous earths *—R. M.

9 —How can I corbine gum shollne and tal-
Jow #0 that thoy will not separate on hesting 7—E. 8,

3. —How can I work ablue eolor into sonp ?
Thave tried several tinies, but the dlue turns green.—M.
H. D,

4.—How is dynamite exploded, and what
force, relatively to that of gunpowder, doos {t exert ¥—
DT,

5.~Can any one tell me who is the best sn-
thor on pyrotechny ?—P. L.

6.—\What is the best way to wash or other-
wike elean o Pagama hat, making It look new ?—5, L, A.

7.—F. E. A, naks: What is the best method
of stralghtening a circular saw when {t gets sprung ?

8.—E. 8. S, asks: Why is it that the warm
water pipe la my house always freezes first? What
shonld Ldo to repalr 1t 2

9.—J. F. asks: How can I prepare bone for

for§1.50, E.Payson Ryder, New Tork.

Mnachinist d'Ene‘ ngineer of steady habits,
'wmfluu wmt'::q of two Patents and ¥ hed Tt
of tnventions—wonld 1ike to aasociato permanently with
of Capltal and Judgment for profit. Address

PUssessOTS
‘Lock Box %, Fulton, N. Y.

Owners of Patents, or others who wish to

X ¢ for tho manufacture of lght articles or ma-

ehines (those chlefly of wood preferred), will pleass ad-
‘&;h;w.m-qu.:’uuny.?u. -

“Minton Tiles,” by o ntment, Gil-

lmn:‘tl%o O Sale Agants. X1t Glinton Pkce,

- York,

ow Y
Gear Wheels for Models. Illustrated Price

LAt free. Also Materfals of all kinds. Goodnow & Wight-
;mlqo’nhm-.-m Mass.

dish Patent—The  Proprictors of the
& Claco Centrifugal Pump” (triumphant at the

For the best Presses and Dies and all Fruit

Boilers. 1 Remove and prov
l?:lu !olllr‘.'g‘r mbka-l‘;?.jfum. lcndcr:t
Lord, Fhiladelphis,

Fir
L. s n
Ak ompore, ‘e ol

ring purposes after it has been bolled by the
fat molter ?

10,—FL. T. 8. nsks :—What are the materi-
als and processes for ktalning and varoishing violink?

11.—G.8. T, asks : How can I make a good
slate paint? What ls sflicate paint?

12,—H. B. asks: How can Igrepnre and ap-
ply the h 1o £ ype pl
13 —J. C. asks: How can I make and use
the {nsulating material called kerite ?
14.—A. H. asks: In tanning skunk skins,
how can I got rid of the disagrecable smell 2
15.—J. B, usks: Will some one describe the
process by which marble and slate are colored In{mita-
tlon of colored marbles?

10,—~What will take the stains out and re-
new tho color of fvory kolfe handl diw a4 by

ean understand and wse (L. The second ts & process for
extraoting the salt frot e water by some atmple and
vory oheap means, so thut » half eargo of fresh water
peed not be taken to ses with every vessel, Tho third
1a & utiversal neod In nearly avery family, It Is & pOtato
parer, as stmple a8 & common apple parer, If »o made It
would bring o sure fortune to the lueky fnventor.

08 . B. M. says: Tho heat of the stroet
oo lamps, separsted from the Hght and condoeted to the
base Inxide of the ron post, would be worth saviag for
the purpose of clearing sidawalks, preventing the burst.
’ Ing of the hydrants, servico plpes, ete, Wiro gauee aod

asbieaton may bo used to conduet and retaln the heat, 1
| have s clumsy apparatus from which these resalts soem
| to be attatnable—but 1f experiments eould be made on &
‘ Jarger seale, [ doubt not valuable consequences would
enstie. Now 15 tha time to experiment, 1ehould ke to
hear from Professor Tyndall on this guestion (throngh
your journal,

20.—C. A. de 8. says: I am preparing n
work In which n vast qmml'n) of Indexing,strictly al.
phabotieal, {s roquired. To do thix {n the ordinary man
| ner roquires an enormous smount of labor. Has there
been no mechanical ald luvented by which thislabormay
bo lghtened? If so, will you state where It can be
found ?

30—J. D, B. nsks: 1. Can a rack, coarse or
fine, be cast in o chillso as 10 bo ax troe as if worked up
by machinery ? The danger {n casting (n sand Is that the
teoth break for the reason that one or Awa of them have
to wustain nl the atraln, while others do not toneh each
othor. % Can o square thread, 1, 2 or 3 Inchos deep,
be chilled fnto a block of eanting so that a setl serow or
# elamplog serew from 2 to | lnches long snd from ¥ to
13 Inches dlamotor will work in the same as satisfactor
1y as If the thread were cut by o tap or s lathe tool ? 8,
Can such scrows bo cast 1 o chill snd be afterwards true |
when stoelified # I fear that the castings will be diffealt
to remave from the chill and will be full of fawa and
poraus, nad thup they wonld be upfit to take the place
of good wrovght fron. 4. Which I8 the bheat metal for |
chilly, cast lron, wrought {ron, orstéel? 5, Can mallea- }
ble tron castings be anncaled after belog cast In achill, |
anlrdone aftercanting tn sand? 6. What 1s the tenslle |
ateangth of wronght fronand of malleable fron ?

H.W.,of N. Y., says: T have a swinging
elrcular sayw, the two boxes or Journals belng 16 inches
from conters. One journal will bo cool all day, and the
other will heat up in an hour aud get quite hot. Each
hus an ofl cap attached which foeds the ofl well. The
ahaft (s plumb and In Hae, and level with {ts corresponil-
fag or counter shaft. Ther are six Journals or boxes on
the shafts, and Avo of thom will remaln cold while the
other heats. Thave tried different meothods to stop It,
bat they are of no avall, The saw has been running
about seven by, and app to be ing worse.

A phosphide of 1tme biss been propared 10 bo sttached to
e proservers . when the salt water eomes In cootact
with the proparation, phosphuretied hydrogen gas s
Iborated, which (akes Sre immadiately and thus Indlostes
the poxition of the persan who may have taken hold of
the life preserver. There b another spontaneously com.
bustible gas which does not possess such & disagresable
odor s the above, concernlug which very Httie fa popu-
larly known. Itissecompound of silfelom and iydrogen,
called the hydride of siliefam or sfliciuretisd Kydrogen.
1t may be obtained by electrolysis, or by the decomposl-
ton of alicide of magnestam, by weak hydrochlorie acld.
This latter campound Is prepared by fusing together
magnesiam and wilclum, sléo by mixing intimately 6
parts of fused chlorids of magnesiam, 8 of dried sllico.
nortde of sodlam and 10 of fased chloride of sodlum,
with 20 parts of sodiam to small fragments, sad Neating
eautfously In o Hessisn ernofble.  The slag resulting
from this operation, If thrown (oto weak hydrochlorie
secld, at onen liborates the spontaneously combustible
hydride of aflicium. [t affords one of the most Instruct-
fye and beautiful class room experiments within the
rangn of chemiatry, and was discovered s fow years since
by Professor Woehler of Gorttingea.

A, C. B says: Why do yoo encourage {he
cultiyation of fiah tn your paper? Is there soything in
fish as food to nourlah the braln? Answer: Flah cul-
ture s ane of the most Important Industries recently In-
troduced Into the United States. Tt s regarded of so
much [mportanes that commissioners have been ap-
pointed by the governors of many of the Ststes (o cubar-
Intend and protect the bosiness, There Ia o tr=c09al

| notion that there Is not 8o much froa and phosphiorus in

the meat of fish as {n the Gesh of animals ; and hence, n
Lent and times of fasting, the Papal Church allows s
followers to partake of such food. Chemical analyils
confirms a part of this theory, but the doctrine of Infe-
rlor nourisliment appezrs to And few adh Brovery
one 14 fand of fish and will eat It, lron or no fron. We
encourage everytihing that Jooka to & cheaper supply of
food ; 1t 1s hard work for the poor mechanie to earn his
dally bread, and we favor reducing the price of all artl.
cles of pourishment, not excepting fiah.

C. E. E. asks: What book is best adapted
to the beginner In chemical sualyeis? Anawer: ore
are no hooks equal to Fresenius' “ Qualitative and Quan
titative Chemical Analysie.” They are large and expen.
£ive, but the Investment, once made, will prove s perma-
nent one. They will serve for reference during many
years, and [t Is better to start with accurste and coto.
plete Instraction than to encumber the memory with
Incorrect methods. Great mischief has been loned
1a trisls for polsoniog, in examining for preciouametals,
and In determining the value of composts, by following
old and abandoned methods, It [s better to start right ;
even If it costs more money at the outset, it will prove
cheaper In the end to procure the large and exhsustive
works of Fresenius.

R. A. R. asks: What is the probable value-
of n bed of cannel coal twelve feet thick, at o depth of

one hundred and efghty feet? Are the velns vsually ex-

What |4 the cause of {t? The saw jnaxes 1,20 or 130

tended, or docs 1t lay 1o pockets only? Whatlsitevalue -
pared with bl coal? Answer: Cannel coal

revolutions perminute. Answer: The tr Jour-
nals may bo out of line, the boxes may be untrue, or
thero may be defects {n the rubbing surfaces. Our cor-
respondent can o ine tho cause most readily by s
careful examination of brasses and journals. If the de-
fect remuins undiscovered, use a little sul in the

ish conl; 12 occurs In beds and seams; and Its
value depends upon ease of mining and proximity to.
market.

J. E. D., of Fishkill, N. Y., says: We have
lately erected o school house o this village, and have

lubricating ofl until an opportunity can be fouund to
lengthen the journal glving ble. Where possibl
always use self-adjusting boxes and obtain a journal
threo or four dl 1ong, or caloul the proper
length, where data are obtainable. Keep the oll holes
free and always smooth up the Journal with a fne file
where it has heated and ent.

W, L.Ictnuku why frost on the windows
such b

putiing them (o water, ete.?—J. S. H,

17.—N. A. K. asks: Whatare the smallest
dimenslons for & canvas boat to earry two persons, ond
will common patut do to waterproof {t with ?

18.—D. A. asks if Mallet’s mothod for oxy-
gen Is patented In the United States, and the probal
cost of the machinery deseribed In the Soixxrivie
Axemioax of December 28, 1972,

1,—Is it practicable to run a two foot mill-
stone by friction gear? I[have never scen astone run
In that way, but from the Information contained (o the
SCIRNTIFIO AMERIOAN, L eannot see why (¢t will not do.
—W. W,.8tJ.

20.—1 should like to know how to tin iron
pins, or other small fron pleces, cheaply n large quant!-
tlos, Cun they be tinned in the same menner as bross
plos 21 H. D,

21 —1 have a steel square, which Thave kept
olled for the prevention of rust, using common machine
of). The steel hos lost (ts spring sod will remaln bent.
Dooes tho ofl affoct the temper ?—8. L, A,

22 —Two bollers are connected b{ a § inch
nteam pine, each of them having s sepamte fireplace, A
gage on the pipe, midway between the hollers, shows a
‘pressure of @ibe, How much pressure s there fn each of
theso bollers 2—J, W. L,

2. —S. R. G. asks: Is solable guhu (liguid
allex) to bo relled on as a chieap and dumble palat o ap-
ply to the outilde of bulldlngs 2 What Is the best way
tonpplyt? Of what, and by what process 1818 yuann-
fagturcd? W It cover an much surfaco per gallon as
load and oll ¥ On the whole, I It as cconomies), taking
{uto conslderation the prices of both, as lead and of] ?

24, —A. G, O, naks: How can | tompor taps ?
Toan temper dles right every timo by drawlng the tom.
per ona hot plate, bat [ eannot draw the tempor of taps
o that way § snd If T draw It (o the blaze of & fire, they
will o 10 black that 1 eannot see when the color by right,
T want soma one to tell ma how I eando 1t dght evory

17, o,

25 —H, C. K. asks: Is there apy rule fox
laying off wooden axles, 80 us 10 give the wagon the
right track and the whoels the corroot gatter and sot #
What should b the length and taper of the apluiie, if
Ay, way, X nches st tho butt 2 Aod should the lagth
be Increased proportionately Lo the dlameter »

20— Huving heard it pssertod thit if the key
anuq‘hvmpu!v ion birldige bo sonndad (say by w NddiG)
dangerous undulations aceur, tmperiiing the safoty of

| tho bridge, and farther, that a paire of horses Keoplog time
| might strike the key note of a saepenston bridge, pro-

ductng alarming vibrattons, [ wonld sk you If thess
wmnortlons are correct and 16 so, for s briet explanation

V | of om0

27.—8, R G. eays that tiree Inventions nre

o | wanted, Piret, 8 tommon senso ol press for family

ifal forms of vegotation. Aunswer:
1t s not certalnly kuown, but ‘t 18 supposed that each
atom of matter In fco and other crystals is endowed
with o sort of magnetism or polarity, In obediencs to
which the atomaarrange thomselves in the various forms
we observe: Just as the particles of tron Glngs will, In the
presence of 8 magnet, always arrange th Ives (o cer-

ble with our chi y#. Our bullding !s of brick,.
about 6 by 36 feet, with heater (o cellar and register tn
each of three rooms. Four chimuey fues, S inches square
start from the cellar, {n the rear (end) wall, about 0 feet
apart, rise perpendicularly about 20 feot, then converge:
at an angle of about 20° t1! about Lfeet apart, then ot an:
angle of @0° or W* tll they meed, when they are carrfed
up paraliel, but sepamate, throe or four feet through the
roof, and are capped with a stone with § tnch holes, and
finishod with two ferra cotta tops about 4 feet high, with
openlngs about a foot L= dismeter. Ourheaterpipe runs
to one of theso flues, and recently we bave put up a
stove, the plpe of which caters the same flue. We con-
nected ourheater with tho other fiae by suother pipe
hut as the draft appeared loss weo disconnected tho latter.

taln curves, florl In appearance, called the curved lines
of magnetic forco.

G.W. J, sl)‘eaks of having seen o lunar
raltibow, distinet, with one of the colors of the spectriun
plainly visible.

W. H. W. asks: What is the proper mix-
ture forplugs of fusible metal? Answer: Blamuth, 8
lcad, 8, tin, 3 parta. Incrcaso o> diminfsh the blamuth to
make It more or less fastble, respectively,

E. N. asks: What are the respective nreas
of Phlladelphia, London, and Parfs? Answer: The mu-
nicipality of Phlladelphia now covers an entire county,
arod 10square miles, London and her saburbs have an
ares over 30 square miles In exteat. Parls, tualde the
fortifications, contalny about 35 square miles, but many
Parislans Lyo ontatde the barrclers.

Z. D. usks how to tan eat and wood chuck
sking withthe halron. Answer: Waah them ta cold suds,
then diseolve pulvertzed sditpeter and alum fn hot water,
add cold water, and soak tho akins In 1t all night; hang
them over a pole to draln § whon dry, aprinklo with pow-
dored saltpetor aud alum ; fold the flesh sides together,
lay them whero they will not froeze, turn every day il
dry, then serapo the flesh aldo with & blunt knife aod b
with pomice stone and the hands.

B, G, W, usks: How wuch less will o boiler
sustaln, o the direotion of 12 circamforonce, on secount
of the pressure on Its heads ?  Anawer: Son replios to |
earlior correspondenta. Noovidenco of such woakentng
aation su by Indieated by the Inst question has beon de-
toctod by experitent or poloted out by theory.

J, L. J. agka: What is crystallized aleohol t
Anawor : There 1s no sueh thing as erystailized sloohol.
Aloohol has not been frosen by the most intense colt
thint eheminta could artifelally prodoce; It wis rendorod
.mlolnluk Bl 10 degroes below zero, but not erystal-
Haed,

W. L L, says: Can some one inform me
when the nest eomet will appoar? 1 mean a eomet vist-
DI Lo tho uakod oye, ax the 1508 comoel was. Answer: |

NOL been seed, 45 odservations upon the visidle path of &
eomat are neeessary to prodiet Ity return, The comet
OF 1864 [y mupponad to have i pertod of about 200 yoars.

W, P, P, says: Can I produce & gus or va-
por that will take fire lmmediately on belng exposed to
ormixed withatmospherfoalr? Answer: Phosphuretted
lm\n.mm han the rearkable proporty of klng tro

N0 and ean foratell the appearance of s comot whieh has |

1| 1y In atmonphorto ale or 0 oxygen gas, It
Iy gonurally propared by heating t s of ph

4 the flue draws well, and both Reater and
stove burn briskly, and at other times the fire only
smolders. Our chimnoey Is at the rear end of tho ridge,
and no high object s near excopt the tower at the other
cald of the bullding, Afr In abundance is suppliod to the
cellar, around the windowe, and down the stairs 1o the
tower. Webave tested the flue by letting down o brick
with a string and find It clear. Answer: The difouity
arisos from the fact thatyour fine (s altogether 100 sinall-
Eight by cight Inches is tho aize ususlly glven to fuos fn.
tended for an ordinary grate fire I3 a room about Afteen
foet square ; but when you come to wana a sehool house,
you must hiave a flue proportienately luereased 10 sizve.
Tho reason (s ovident; the greater the extent of the
combustion, the more oxygen, and cotkequently the
more alr, you require 1o feed 1t. But a free supply of
fresh alr 1s only poxaddlo where an unobstructed autlet
1 provided for what may be callod the burnt alr, or that
from which tho oxygen s extracted. The friction n »
small due 16 too great to admit of a freo disehas-e of the
alr, when 0o exterior force, such as the pressure of the
wind, Is present to overcome It No flue should be the
outlet for two fires: bealdes your stove ppe may enter
tho flue so far as to close It. The remedy 15 to enlarge
the flue to cight by alxteon (nches, or bulld one on the
exterfor of the wall of that slee.

Will you tell me how long the tannel under
tho river ‘Thames (a2—J. P, G, Answer: The Thames
Tunnel 1s 1,30 foet botween the shalty for (ngres and
egross. There s another tunnel, called the * Sub Way™
which 1 higher up the rivor, and (s LI feot In length
Botwoon tho shafts, slthough the Thames s thore sotte,
what narrower,

8. C. T, asks: Which makes the best sta
wheat, cora or potatues? How many posads 1o the
bushiel are thereineach ?  Anewer: Wheat fourcontaing
80 (0 6 per pent, corn, 65 to 05 per cont, potatoos, 16 to =
per oent, of starch. The ¢ y of the 1!

of starch must depend upon the original cost of eatertal’
and methods of production. Corn (s largely uwed, ax it
I cheap and can be cmployed Lo g damaged stnte. Pota

toes are extenslyely wsed tn Gormany, Wheaten four

unless damaged, ls too valusble forbeead Ao be generally
recommended for starch,

C, F. F.says: With friction, yon can heat,
fron or other matal red hot, and you can burn wood
Could you heat a Hquid by friction, by forctog it throug

a pipa or hole or by stirrfog 1t very rapidly # Avawer
Yo

O, A, B. wgks: Can you info; :
wliplo test for the purity of mn:l:u'."mﬂ:“,;‘;

rus with s strong solution of h)--lru: of vutnh' or :m.

Ham ? Answer: Bromide of sodium |4 sol
water sid (a alcohol { any lusoluble MJ“Jhr:Im-

gream of limo, taking carw that all of the alr 1y expelied | susplclons. The solusfon sught nat 10 ylolda precipltate -

e, mada atrong, durable, and woalmplo thatany woman | from the faxk or rotort tn which the experiment 1s mads. | with reagenty that theow dawn potash,
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On Palar Mutations, By J. A

On the Direction of Storma. By O. PO B,

On Sundry Problems. By W, K. G,

On the Prevention of Conflagmtions, By
P. R W,

On the Employment of Marine Camels ot
the Bar of the Mississippl. By C. W. 8.

On Certain Forces in Nature, By J. A. C,

On the Squaring of the Circle. By C. R.
On the Utilization of Waste Heat as n Pre-

ventive of Loaky Roofs and the Snow Nuise
ance. By R B. M.
On the Need of Turbine Wheels. By J.

B.R.
On the Importance of a Knowledge of As

tronomy. By D.P. v 13

On the Qualities of Water in Motion. By
J.B. R
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Anlmal matter, treating, A. Droadoax, (7)...
Avger, carth, B. C. Stouffer
Awi, G. K. Mellor
Axie skeln, sieel, Al J..\!slon
Axle skeln, malleable fron, A. J. Alston..

Bagzupe check, L. 0. Cottle., 154257
Barrel, sab, T. 0. Rane........ - 18
Pasiz, wash, F. Imborst, o 3NES
Path room, H.G. Covel........... 1328

Ma.llbﬂdmmn J. Haas
Bedatead, sofs, E.Lord..........
Belt tightener, J. Pumull

Beoch, foldlag wash, G. King.

Dliard register, M. McCay...... L1

Doats, coupling and steering, 1. J. Wistar .13

Bolier, steam A Wigzell................. . 134232

Bofller, steam, F. A, Huutiogton. . .. 1583548

Botler, sectional steam, D, Renshaw,. IR
L IR0

Baoller farnace, steam, E. F. Griflln. ...
Boller forasce, steam, Bell & Priend..

Boots, zalling, H. P, Wheeler...... 104,231
Botties, drip cup for, W, LI Miller msn
Boz. isre, 1.1, Slawson...... *» L1
Box, vte, conl, A F. Tripp AN
Bridze, U1t draw, §. Whipple......... . 1328
Bridges, pler for suspension, J. Gray.. . 180,30
Bridics, band for, F. Melnberg. ...... 184,218
Brush, J. Hayman, ... LAMETE
Baung sud boshing, . Behaa, RS T
Caraxie, Braymer & Lyman. .. . N2
Car coupling, L. Keaworthy LM
Car coupling, C, Gallagher,. ... . 1519
Carcoupliag, J. A. THGmOpPsoD., . vvvvsenns . 184%

. A
o 181178
ves 154351

B
A2 0
voe 184220 |
o 1320
o AB02S

< 15050

Our conpling, rallwsy, 11, L. Fidler..
Car cougilag, Nak for, G. Stlilson. ..

Cosl conveyer, il A. Wilder.... ...

Cotiin, sheet metal, W. 8, Wood..,. AR EIRE-
Cooler, . 154308
Courk, hoapital, J. Keck. . IMI0
Cover,book, W. 1. Burlock....... 13209
Cultivotor, K. 1, & 0, B. Teynolds. . 184,100
Cultivator, I €, Burkley. 156,308

. 81%
T

‘i

, lamp wick, T. A, Paddoek
mﬂm FiBIBE) .. oo aianniranvsesatsiitinanatiresss A | Applioations havo boen dols filed,nnd nre now ponding

Gax compressing machivery, W. A, Royee (r) 3,501 552 | for the oxtension of the Tollowlng Lotters Pateat, Tloar'
Gas, convertiag waste, B. Todd ILIRT | fugs upon the respective spplications sre appointed for
Gearing, extension, IL P, Minot the days hareloaftor mentioned:

Governor, hydranlie, 8. T. Thomaon, | I~ AnrENING SKATEN~E, Belir, Marel 12, 1870,
Graln binder, band tuck for,J. Deall, 21,90 ~1TAnvestEn~1, 8, & 11, It Russell, March 12, 157,
Grinding mm;u"'o W. Livbey... | M —dapmsne SYorrEn—J, Wagner, March 12, 187,
Harrow teeth, D, Pranee. ... vy 240~ Notasxo Maowise~H. B, Coner. March 19, 1972,
Harvester, corn, J. snd . Carrothers. o IUEL | S0 —Frir Ponkr—. F. Geene. March N, 1573,

.

Harvester. cotton, O, I'. Myers. . e ::A;’.

Hasp and ataple, O, J, Smith, , 1IN EXTENSIONS GRANTED
v s b W AL WA,

Hat Sody. G, Johnwon, ... . ‘l::;’z: P -pronteig A b

Natchway, S. L Rassell ..o 'ul:lu .07 Pyt Passso~0. Moxthgih.

Holsting apperatus, J. Hoffman. . | S 6~ 1Ay AxD Corrox Press.—H. Darnes.

Natsting deviee, J. J. Doyle, (7). r ‘;f“-‘ 2040~ Locomorive AxLe Branivo.—D, Matthew,
PISGGS Bk B APPSR st 20 ~MAXUPACTUER OF SrAnon.~S. T. Stratton,
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- conneotion, G, E. Nulting.. R AN cax °
by o sy i B DESIGNS PATENTED.
| Tk stand, G. B. G. Joet............ « 134,140 | 630 —Cax BrackET.~IL . Frisdle, Chicopee Palls,Mase,
Iron, maaufacturing wronght, P. E. Jay. Lo 15008 | 620 —DovTie STorrer.~W. R. Green, London, Eng.
Lrom from ore, making cast, P, E. Jay, oo IS0 W.—l'\lml srove.~L. W, Harwood, Troy, X, Y. city,
Troas, okl for smoothing, J. F. Mloss, ooe 3OS Gm—ﬂvlrlxl-no Duace.~G. W. McGill, X. Y. elty,
Jibw, ote,, haok for, W, A Pratt. ... L A3L161 | 6,520 ~Coryix HANDUE .~ W.H.Smith, West Meriden,Conn
Key for Jocks, A. A Stuart...., o 1333 LR
J S R, N o TRADE MARKS REGISTERED.
KltS. Hie, 2. Aecpevis: 1,09, ~Sroves—~P. . Beckwith, Dowaglac, Mich.
Lamp, argand, Hinrichs and Knopp. Lop 1000 ~Cnewixo Tomm—l.n;on':‘('n.mmn Mich.
Lathé toot haldar, 1., F. 'aa":"i,;' ::i? 1,001, ~Toxte Brrrees,—A. Littleteld, Boston, Mass,
:::\: c:n‘t‘;r;;ir;;;lnt. 8. Jarboe.. i ;m;ﬂ ] 1,02, ~01Ls.~Cary & Co,, New York clty.
| Locomotive for buraingsoft coal, ‘A. C.Ttand.... 134,314 ;ﬁj ::‘::” Goopa. :_E:::.onr? l{Co xcl\u::on;-;ud
| Loom pleking mechanlsm, E. W, Moffatt 134, _-l: LAl _’_‘”_ 0 S _!'?m.. clty,
’u.mu artifeta), G. H. Mellen......... L1 —_— ———
Marble, artlticial, G. A. Frear (f)....... 52 f il RATES OF .\DVEBTDHVG.
Medical compound, D, Davis....... , 18110 T CM ;‘0 = « = = « = = 81,000 line,
‘\chlcul compound, P.J, Oswald.. 134,217 nalde Page = = « =« « =« 735 centsa line.
Meter, water, W, Parks. ... . IS D’;f"""‘"”""ﬂ./htadudrfrﬂummual {Ae same rateper
Musdc leaf turner, G. Rodbd. . 1000y | Hne by RS SO O O Ve
Nut 10ck, Wo P HOTIOD. e veaesennssressarsnsanssrsns 1 FPO INDIA RUBBER MANUFACTURERS
on, lullnglum'lm;ln\g.n. n.;r‘hmlo AR ANy 5 m..‘;) ml:dm;l :I'c‘"n‘:l:"; :wl.:l':;’ln:h:-':no{h:o?r roll Steam
Ol ete., drawiag, P. Noyes (r)...... e 0
Of1 well eutter, Patterson and Mitchell. 131162 | windgress fall particulars and terma to F. W., Box 400,
011 well drill, rotating, G. A. Hinekley ... - 181,20 |-
011 well cutter, Luther and Stephonson.. 3
Oller, C.B. Wood. .. ccovvarmmcnsnnsnane . 156382
Ore crusher, W. P. Hammond.... . 138,201 |
Paddie wheels, feathering, J. C, H. Hn( o« 13059 |
Pail, dlgner, J. T Sturtevant.. . 131253
Paint compound, F. Stallog. .. 13,2 |
Paper bag, L. D. Beager. ... RELTEITR
Paper holder, T. Orton.... S LIRT ‘
Pen holder, J. C. Mullett.. 130,156
Penell, lead, W. A, Morse. . 30028 |
Plano, T. Winans. . L A330
Plano agrafle, C. F (‘Mckerln: RRRIR]
| Pin package, G. Fowler............. RS IR
Plipe clbow, making, L. C. Goodale., ves 158267
Pipe tongs, adjustadle, W. Kearney...... - 10
Planer, tool holder for, J. S, Eltenborough e 134,008
Planter, corn, J. Hildebrand.............. LI
Planter, corn, J. K. Welter.. oo I3 506
Plow,J R flarris.......... . JBLTS
Plow, E. Bood.. -e 184016
Post for horses, erhluu. T. Gnrﬂrk e 150205 ,E&){P‘L(szxsﬂgn\,gmgﬂ‘\mnggs;:ﬁhg
Pruning stears, E. L. Yaneey.......... - 134,185 | healthy and comfortable bed? Here it is. The sofiest,
Pulley, dferestl. T A Weton. 3 | e heepes noth mopl ad Sami s ol

composed of tenacious tem-

- in
1329 | plete without ft.

Pulley, loose, W. W.Carey.......... E |
Pump, rotary, Lamb and Lavens....... .. 180,21 | pered steol springs, so nn ted that thcrmme I» equally
=y | dintributed.  Esslly moved or carried about the house,

Rallroadrall jofut, A. B, St000. ..o <o 1BLITE | Oan o Jiftod (umz-'d or rolled 1p lke & blanket. Both
. 180,19 | pides alike. No frame, 0o wooden slata.  May be used on

Rallroad spark conductor, H, D, Ollsen. . -
. 181,29 | Noor without bodstead. Xo under bed requ

d. Neods |

Raflway rall joint, A. McKeanoy..

Refrigerstor, W. M, Baker,

Rod, conducting, J, F. Haskine, .. .« 13136

Roller, land, R. Provost........... ML
Rule snd square, W. H. Walker, T TE -]
Sash holder, J. B, Adamn, ....oovvuns .o m,m
Saw sotting deviee, C. T. Shoemaker, o l:u,n
Saw teeth, (nsertable, N, . 1320
Sawiag spokes, J. V. 150,08
Sawing veneers, J. MeGirew TR
Sooder, broadeast, C, F. Knelxly e 15000

MR LIALT)

Sewing machive, J, 1. Mooney,

Sowing wachine, J, I, Lawlor AN w

Sewiny machine, shoe, W, J. B, Mills, .. 181,00
Shoe shaoks, making, J. Hyslop, Jr., (r) san
Spark arrester, D, I, Dennlson. ....... 134,261

134

Spark srrester, N. Il Mendenhall,
Bpokes, sidtog, J. V. Wooley 154,128
Epokes, setting up, A. Danison, oo 180300
Stoam snd alr brake, G, Wullnghou»r .h uu |.., 14,178

Stoaming vegutables, IL 1. Jacobus... ........... RRLTRTS)

! Srorcotype, paste, 8, Crump, .., 154,196
Stone, fulshing, A.F. Davis..... 154,197

Stove board, A. D . MeMaster. . ............ . 180w

| #tove, cook, N. A. Boynton, (r),.......... 8.an
| Btove, cook, Smith and Belkirk, ., o 104172
| Stovegrato, A J. Amold, . ......ouiiiin, TR
ftove pipe Otter, G, Seott, ... RTIRE ]

b,10%

Suspenders, I 1. Eddy, (r) i) ot =3
| Telograph, electrie, I Highton. ....................
Toy, whistling, G, F. Plelffer

LT
15,0

| Trismipgs, rufMed, W, Murray . 18216

| Truek, dumping, 1, 5. Tatom. ........ 158
Urioal, A, W, Bolinson oo 5 184015

| Valve, safety, D, 11, Humbrrllln LI

| Valve balance atide, 1. Hendrickson,,............. 191,300 |

only half thickness of hair mattress. Warranted nolse-

Rallway sigral, clrenit for, B, K. "") te... « 13126 | 1ess, Any alzes made to order, Send {ur plctorial cirou-
Rallway snow plow, S5, W.Hemenway......... ..., 130,32 ;:‘rl Retafl ;-'liicr ::t d‘ﬂlu'lk' bc-d{ lt'l‘. mpﬂl by l.n&!e
. -~ d or quantit O n DAris o e War
Bake, homse bay, O. B, Austin.......oooooiiiiininnns 13422 | Ut (0 the ¢ i PR Ol CO Makern 131 and

| Rake, ete., combined horse, J1. Coustng, .+ 184,127 | 133 Duano Street, Now \ ork.
Rake teeth, tempering, J. A. Ferson. ... o 180,264 | v T
Recoptacie, T. H. Kane.......covernne Losiaas 1840, FAIRMAN'S LATHE CHUCKS. 1873,
IETIRL Price List Universal (‘huck. ln{“-dl-: Sw«l
0.,

Lever Bolts—6 (o, diam,, 812

tiam., $9); 13 in, diam,, $34; 1810, dum LW, I)In dlum vy
), Evary Chuck warranted Wrouo: Slu Iron Jaws and
st workmanship. FAIKMAN & CO,, Baltimore, Md.

INTERESTING TO

Camtahsts & Piano Manufacturers,

We have fornegotiation the right for MeGregor's Plano
Action and Octave Conpler, both radical Improvemeonts
on the ordinary Instroment, at allght expense, and which
greatly Increase sales by thelr favorable lmpr\-ulon upon
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