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IMPROVED HORBIZONTAL TESTING MACHINE.
We illustmated in a former number one spplication of
Richle’s method to testing the strength of metals, rope, ete
Our present engraving refers to a novel device on the samo
principle, which, however, in addition to other advantages,
allows of experiments being made not only upon small frag.

ments of material, but on pleces of considernble length.
The machine represented is of 70 tuns capacity. At one

end, enclosed in an fron frame, is a heavy intermediate lever,
the upper fulcrum of which bears against a plain steel sur-
face composing a part of the iron frame, accurately and
firmly inserted. The lower fulcrum presses sgainst the
clevis that connects directly with the tools that hold one end
This intermediate lever is suspended

of the test specimens.
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multiplication of leverages, causing so much to depend upor

more calculation, is dispense d with Instend of & number o
fulerums, two main fulerums bear the whole strain, anc
these belng made in certain lengths, according to a regula
points.

For further particulars address Riohle Brothers, No. ¥
Liberty stroct, Now York city, or Ninth strect, below Coates
Philadelphin, Pa

A Now
M. Mori, the Japanese ckargé d' Affaires, has written a re
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Language for Japan.

orientalist at Yale College, in which he states that the pres

rule. obviate any danger of the crumbling of fine bearing

markable letter to Professor Whitney, the distinguished
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[OS
vided with transverse grooves, which form a bearing surface,
the circular object hield therein having its center In line with
|them. C isa plate pivoted to the jaw, A, and its opposite
| end rests on an offset on the stationary jaw, The circular
bolt held in the vise will therefore be supported as indicated
by the dotted lines st three points, the grooves and the upper
edge of the plate, C. These parts maintain the same rela-
tive position to whatever extent the jaws are separated, the
free end of the ||lul|', [ dmpping as the jl'! recede, and
vice versd, thus lowering or raising its upper edge in propor-
tion to the separation of the jaws.
.
Deacon’ Chlorine Process,
It is well known that, by Deacon’s process (described on

per Annum,
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at the larger end by clevises that swing from the iron frame,
and at the smaller end from a compound parallel crane beam,
that rests upon pedestals. Upon this parallel beam is an
ordinary weight dish upon which U, 8, standard weights are
placed to weigh the strain that the test piece is being sub-
Jucted to; one pound on the weight dish indicates a strain of
one thousand pounds on the test specimen. At the other
end of the machine is a hydraulie jack and pump, which are
placed upon low, strong wheels and run along a railway ; they
ure stopped at any desired point, by means of keys dropped
into slots about 10 inches apart in the railway ; this isin or-
der to accommodate the length of the test piece, which
might be but & few inches, and can be s hundred feet long
or wore, The power is applied merely to take up the slack,
but the strain is weighed and even broken by the weights
belng placed upon the weight dish on the crane beam, which
must be kept parallel by the use of the power and weights
togetier, The equipoise of the beam is indicated by means
of o finger point that must vibrate frecly when the proper
weight 1s applied. This is clearly shown in the engraving,
between the pedestals.  When the test piece is in position,
the lever and beam muost be balanced by means of the bal-
ance cup hadging from the extreme end of the parallel
beam. Al the bearings and fulcrums are steel, made very
strong and true, and as each part swings perfectly plumb,
there is no friction, so that a strain upon a specimen can be
weighed to within s few pounds. Thoe operation of the jack
and pump is as follows: The handleof the pump being oper-
ated, the plunger of the juck i foreed out horizontally, and

In order to get the plunger back
nguin, u lover i raised which catehies in n ratchet, and which,
when pressed down, forces the lattor baek again; this opora-
tion also sends the fluld buck from the juck into the pump
reservoir, The iron frame and the thmbers that sapport the
iron guides are sll firmly secured to a foundstion of ma-

;

The machine represented in the illustration, which is
straining & piece of double riveted boiler plate, was built for
purpose
bolts and boiler plate, and is ninety feet long when
for use. The construction of the device embodies
principles, that can be modified indefinitely and ad-
apply any desired strain, to any material, in any
form—including the erushing resistance of iron or
, transverse straln of girders, and torsional
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: merit of this apparstus, in addition to its
dent compactuess sud strength, is its simplicity, 1t will
e noticed that, by using the parallel crane beam and a singlo
counting or multiplying lever, apy claborate construction or
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of tosting chain, wln,nndhcmpropn..ln.

jaw. The slotted lug, B, on the stationary jaw holds the
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RIEHLES HORIZONTAL TESTING MACHINE.

ent language of Japan is inadequate; and that it is the
opinion of the best educated men and most profound think-
ers of that country that, in order for their nation to keep
pace with the age, some copious, expansible European lan-
gunge must bo adopted, which must be taught in the schools
and gradually made the common vernacular. The present
Japanese dialect is merely a spoken one, having little or no
relation to the written language, which is a corruption of
the Chinese.

The English language, the writer states, would be adopted
in preference to another tongue, were it not for its many ir-
regularities and the absence of law, rule, or order in its or-
thography. Mr. Mori's idea is to invent & new language or,
rather, a modification of an old one. In other words, he
proposes to compile spelling books, dictionaries, grammars,
and other text books teaching what may be termed *‘ simpli-
fied English."” The forms “* speaked, bited, thinked, buyed,
comed, beared,” will be substituted for the commonly re-
colved preterites and participles, and all plurals will be made
regular, Spelling will be reduced to a purely phonetic busis,
and in fact the entire language will be recast,

LATHE VISE.
Mr. J. B. Low, of Ravenna, Ohio, has patented the accom-
panying convenient form of lsthe vise, which may be used

in connection with the lathe tool carrlage, either as o rest
for bolts while cutting threads upon them, or as a holder for
drills and other lnthie tools in ordinary use. 1t also provides
a rest for the bolts while they are held by the instrament,
which will adjust itself to the varylng dismeters.

The vise is of ordinary constraction, A being the movable

page 73 of our volame XXVIL), chlorine is made directly
from muriatic acid, without the intervention of manganese
dioxide. It is justly regarded as ope of the most important
technical improvements of modern times. At a recent meet-
ing of the Leipsic Polytechnic Club, the subject came up for
discassion, and some interesting facts were elicited. Dr.
Gruneberg remarked that much depended upon keeping the
temperature of the furnace constantly at 700" Fah., and this
point was carefully observed by the inventor. It was also
found necessary to dry the chlorine to insure a high grade of
bleaching powders. This was accomplished in some facto-
ries by using chloride of calcium, and in others by substitut-
ing sulphuric acid. Deacon's process was highly prized in
England for economical and sanitary reasons—the escape of
muriatic and chlorine vapors into the air was avoided, and
the costly black oxide of manganese was dispensed with.
The great cost attending an entire change in the construction
of the manufactories of bleaching powders has stood in the
way of a gencral introduction of the process into Germany.,
All of the old chlorine retorts are useless, and the floors for
the lime must have ten times as much surface, owing to the
dilute condition of the chlorine, In England, however, many
establishments have adopted the new method, and it -pm;-
likely to supersode all others. Dr. Hurter was mentioned as
the chamist who had studied the chemical reactions of the
procees, and Lo had been of great assistance to Deacon. 1t was
stated by Dr. Glaser that there was a larger consumption of
fuel in Deacon’s process; but, as the costly manganese falls
out, this objection was considered as overruled.

- - ————

Detection of Small Quantitios of Titanium,

For the detection of small quantities of titanium, Mr. Ap-
jobn recommends to fuse 12 grammes of the finely pulver-
tged muneral with six thwes its welght of acld sulphite of
potash, until all of the freo sulphuric acid s expelled. Pul-
verize the cold mass, exhaust with water and boll the hlgh-
Iy diluted squeous solution in sulphite of soda. As soon as
the precipitation Is complete, allow the liquor to cool and pass
o little sulphurous acld through it to dissolve any small
fiaces of fron or aluminum tha* may have been thrown down
by the previous operations.  The precipitate of titanie acid
thus obtalued can serve for the prepamtion of any of the
salts of titanium, It is an Interesting fact that llu.nh' acid
readily absorbs nitrogen, and upon this property Du Motay
hus founded a method of making smmonia directly from the
alr
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The Territory of Oklahoma,

tool post, as shown, The lnner sides of the jaws -y

' | territory, under the above name, ont of lands now

A bill Is now before Congress for ()lp'yrg‘n‘n“‘,not o

pertaining

1o the Indian te reitory
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10 boiler room or engine room, it will be Jgnited by the fire
% bﬁr by belng lot enough to Durn when wmiqg In con-
‘i&tf’vﬁmdr, o pamo way ae we often see by night the
tiamen flaring out of tho topa of the smoke stacks of our
viver stesmors, and nu I often observed in our furnnces and

cooking wtoves whon wuddenly apening tho doors; some of
tho Tattar Tiave been Improved in this respect by holes ad- :
mitting wir over the fire, and aro thas enlled gas-consuming |
M(a’u:'lmkl that 1t fs much more probable that Barnum’s |
mugeum took fire from such a eause than that, necording to
tho Firo Marslinl's theory, the banked up fires mado the pipes
in tho upper part of the furnaco lotter than the fire did
when the full deaft cansed an active combustion.

—— L L - -— -
NTOMOLOGY IN CONGRESS.
Our legislntors in the House of Representatives haye placed
on record n very amusing debate over the question of increas.
ing the appropriation for the Department of Agriculture l:cur
tho coming year. Thoe argnment took place during the dis-
cussion of the Legislative Approprintion Bill, and the oppor-
tunity was seized by several memboers to explain at length
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GAS LIGHT AND STEAM HEAT.

The question of heating our buildings by steam is now
about in the same condition as was the question of light-
ing our dwellings by gas fifty years ago. It is true
that gas is the safest kind of light, much safer than any
kind of lamp, whether kerosene or oil, and even more safe
than candles,which, when left burning in a corner and forgot-
ten, have often been the cause of fire. Notwithstanding this,
there were, at the time mentioned, scores of people raising
their voices against the introduction of gas in vur cities
and houses; they declared that we should not be safe
against fires for a single moment, that such combustible ma-
terial as gas in the pipes under our floors, connected with large
reservoirs containing thousands of cubic feet of the inflam-
mable stuff, was worse than & gunpowder magazine; that
a city possessing gas works was subject to the risk of blowing
up at any moment, that a house using gas was especially un-
safe, and that insurance companies would not or could not in-
sure such & building ; and a few single instances of accidents
caused by the careless or ignorant use of gas were pointed |
out as proofs of the soundness of the fears of the alarmists,

We have now exactly the same kind of alarmists among us,
who, notwithstanding that heating buildings by steam is the
most safe of all methods, far surpassing the hot air far-
naces and infinitely safer than having a separate fire in each
room, raise their voices against steam heat, and attribute
every fire, taking place in & locality where steam is used,
not to the fire in the furnace, or any other cause, but to the
steam, making the pipes red hot and so igniting the wood
work in the neighborhood of these pipes. In order to sus-
tain this theory, they have taken refuge in the fact that
when steam has been very highly superheated, that is,
passed through an extensive superheating apparatus (which
essentially consists of a series of pipes, laying in an active-
ly burning furnace) and thus raised in tempersture to a
bright red or white heat, it may, under certain circumstances,
heat the tubes through which it afterward passes to such s
temperature that the pipes become dangerous to woodwork.
They overlook the fact that, in none of the boilers used to
heat buildings, do the conditions necessary to superheat the
stoam exist 1o such & degreo as to become dangerous; while
: :f great majority of boilers the steam s not superkeated

In expressing our opinion, as we have repented| done, in re-
gard 1o the impossibility of igniting wu'od by :-u»nm, weo of
course hnd only in yiew the practical gide of the question, the
existing boilers in actusl use for heating buildings nmi not
steam proceeding from extensive red hot coils pming'through
furnaces, and, for instance, used for distilling or lenting wub.
slances to temperatures far ubove that of the steam found
under all other circumstances, If those who appenr so
conyineed of the ease with which steam will heat iron plpes
to such a degree as would become dungerous for wood wnrk'

wauld take the trouble to try what they can themgelvon ac.
complish in this line, they would (in case they have no nlhc.r
abject In view than to know tho troth in this matter) soon
become convineed that it s not so enny Lo get the tempern-
ture up to the required degree, that alloged results are highly
exaggerated, nnd that the formation of superheated steam with
the fires banked or withdrawn is n grows illusion without
sny foundation in fact. Banked fires nro thomuelves o gouree
of danger, as by whutting off the deaft and nocess of alr,
th‘:;o mity bea greator nmount of eombustible ases grm'r'-
ated than l:;: w:-;ulbln air can consume; this imperfect
ves rise W u mixture of two geses, some un.
m’;mﬂmm, and lmperfectly burned carbonic oxide,
earbonic acld, to which the gas burng under free

[on the subject of scientific agriculture.

" | Latin names of insects he quotes ad libitum, and, beeause he

what they did, or, more correctly, what they did not know |
For Mr. 8, 8. Cox, |

of New York, was reserved the distinction of delivering an !

orature of the conntry. With a narrow mindedness which
weo wounld fain believe did not arise from ignorance, the gen-
tleman took oceasion to hold up to public ridicule subjects
which, becauge they were beyond his faculties of compre-
Thension, he evidently inferred exceeded the reasoning powers
of every one else. After humorously adverting to the de-
partment in general, he singles out the entomological report
a8 o target for higwit.  *“God help us to u faithful loxicon,”
Le rather irreverently obgerves, and then brings down the
House by facetiously alluding to o *“bureau of bugs.” The

is unaware that, by such appellations, the possessors are
best known, described and distinguished throngh the world,
free license is given to the exuberant scintillations of his
humor.

Without proceeding further to review the absurdities of
the member, we would inform him that the reports at which
he snvers are prized and sought for by ngriculturists and
lovers of science generally throughout the entire country.
They are of the highest use and importance, as the demand
for them testifies, And as for their being recondite or ab-
struge, we cannot find anything in them that any one ordi-
narily edueated in natural seience would fail to comprehend,
It may be witty and nmusing to make such speeches, but we
venture to suggest that, although they are excellent examples
for stump oratory, they are beneath the dignity of the House,
while they are far from caleuluted to foster publicinterest in
a young and valuable department which needs and richly
deserves the utmost popular support. !
The discussion of the question of treating so indispensable |
an office as that of microscopist, involving a salary of $1,200,
and that of raising the pay of the Commissioner of Agricul-
ture a couple of thousand dollars a year, fills nearly an en-
tire page of the Globe. The expediency of devoting this triv-
ial sum to purposes of direct national advantage occupied |
the attention of the House for hours, and the increase of
salary to the commissioner was in the end refused. Itisa
suggestive fact that the same body, with half the discussion,
devoted fifty times the pittance asked to satisfy the demands
of a few useless officials and to advertise a number of private
individuals at the Vienna show, It is a strange policy that
refuses hundreds for the national good and devotes thousands
for purposes of private gain.

THE VIENNA SHOW IN THE SENATE.

The Senate has at length taken action upon the Vienna
Appropriation bill. The amount to which the sum devoted
has been raised, together with the further expense involved
by the amendments which haye heen added to the original
act, of which but the form has been retained, authorize, we
confess, a rather more wholesale raid upon the Treasury
than we anticipated; but it Is probable that some reliance
may be placed upon the Lower House to cartail the extrava-
gant proportions which the measure has agsumed.
The bill passed by the House provided for the appropria-
tion of 100,000, and authorized the President to appoint
twelve skilled artisans to roport upon the Vienna show. As
returned by the Senate, it devotes £300,000, calls for the se-
lection of geven seientific men and vight skilled artisans,
whose expenses, not to exceod $2,000 each, are to bo paid
from the above fund, and who shall report, ete,, and it author-
izes the designation of one hundrod nsslstant commissioners,
who, strange to say, are to recoive no compengntion.  Sena.
tor Schurz, of Missouri, opened the discussion by presenting
the favorable report of the Committes on Foreign Relations,
and was supported by Senators Cameron, Hamlin, Morton,
ll‘ml Bprague, In opposition, Senntors Chandler, Saulsbury
Casserly, and Trumbull condueted the debate, As umm.l.'
::::::-xl:::;i::«l:n ,(,:i::’.‘,i,(,:::‘\‘e‘;ﬁ ngain declared to net as o full -
8N ' nterprotation placod upon its pro-
’\'mlmm by the Commissioner was onee more
I'hin wo have ropeatedly disproved ;
useloyy,

brought forward.
o further nsseveration is
T'he fucts that we nre to have an Exposition of our
own before long, and that nations aro like
we do not go to their festivitios, the
to como o ours—

individuals—if
y will retort by refusing
were frequently roitorated, and special
stress was laid upon ““ the great many objects for which the

Of wutficient air.  When such gas, by redson of hay-

;;mm:.y I8 1o be expended.” Happily, the latter are for the
it time In the history of the controversy enumerated, and

the followlng list i, s stated by Benator Behnrz, derived
“ gentlomen connected with the commission,” tt»m’ , ofs
fica expenses of onr comminsion in New York ; freight from
Trioato to Viennn, and back ; unpneking and inetallation of
goodis; gunrds, interpreters, loeal commissioners, and gen-
tral office oxpenses at Vienna; oxhibition tax for place ocen.
pied in building; the building of foundations for onr ma-
chinery ; ndvertising, catalognes, circulars, insurance, free
pucking, and returning goods to exhibitors; cost of scienti-
fic commisgion to vigit and report on the exhibition; print-
ing and circulnting reports of seiontific commisgion ; salaries

lof Commissioners; separate structures in park for ngricul-

ture, schools,” ete,

After porusing this list, wo haye only to express our won-
dermont that so modest a sum ag §300,000 has been con-
siderod suflicient to meet so varied a category of expenses.
More astonishing still is it, however, to contemplate the pre.
gent proportions of the plan in connection with the original
net which was passed in Congress in June last. We com.
meneed with o simple bill of a few lines anthorizing the Pre-
gident to appoint one or more agents (nothing is said about
“ Commissioners-Genernl ) to represent the United States at
Vienna, with o distinet proviso “‘that such appointments shall
not impone upon this Govornment any lability for the expenscs
which they (the agents) may occaxion.” Here was no ontlay;
it was affirmed that the act was intended merely to confer a

| offusion which deserves & prominent place in the comic 1it- i little dignity on gentlemen who wished patriotically to benefit

the country. Now we are to pay for freée trangportation of
exhibited articles; pay not only the Commissioner, but his
nssistants, large salaries; pay for the buildings in which our
goods are to be placed ; pay for s scientific commission, and
even pay to insure and set up the very machinery that we go
to all this expenge to transport.  'Why not continue, and buy
the goods out and out, and pay the exhibitors at once for
going to Vienna? As Senator Trumbnll said, it is safe to
predict that a million of dollars will be taken from the Trea-
sury nnd be assessed upon the people of this country by way
of taxation to pay the expenses of this Exposition before it
is through with, The farce of the Paris show is to be re-en-
neted, with additions.  In that case as in this, after we had
appropriated money for commissioners, we devoted n still
further amount to build houses to contain our articles. We
goined nothing beyond half a dozen yolumes cf scientific re-
ports now difficult to obtain, a grand advertisement for a few
wealthy and well known manufacturing firme; and, after all,
mude a display which was so badly managed as to make it
anything but creditable. The unpleasant fact remains that
over a half a million of dollars, according to Senator Trum-
bull, was directly disbursed from the National Treasury.
Senntor Schurz urges that our ideas strike down the whole
plun of international exhibitions, We cannot trace the rea-
soning by which hie attains this conclusion. If this Exposition
were to take place in a country which had a code of laws not
clenrly oppressive and unjust; if inventors could acquire its

| benefits without more than compensating for them by the

loss of their rights; if, in short, it even produced upon the
pecple of this nation the effect which such enterprises are
designed to have, and that is, to awaken the industrial class-
es to new efforts, to stimulate them to rely on their own ox-
cellences and not to turn supinely to a fatherly government
for help, we should be the last to call up any opposition.
But when, as is manifestly now the case, it is proposed to
tax a nation already overburdened for the benefit of a few:
when, under cover of adisinterested patriotism, every possi-
ble effort is made to deplete the Government Treasury ; when,
to gratify a feeling of false national pride, we are asked to be
contented with such reasons as *‘ we ought to be liberal,”
when we are without the means to pay our just debts: “en-
courage immigration ” when foreigners from almost the vi-
cinity of Vienna are pouring in by every steamer in such
numbers that our local charitics can barely keep them from
starving in the streets: ‘‘advertise our products” when the

| same are already thoroughly known throughout Europe: or

“conciliate Austria” when that country has fairly insulted
us by ignoring our request for even a modification of her
unjust code: then we, as a journal striving for the public
welfare, together with our legislators in Congress who have
the true interests of the country at heart, do but advocate
the right in opposing a measure which, if not prejudicial, is

plainly of no benefit to the nation at large.
—_— 1@

THE OCEAN TIDES AS A PRIME MOTOR.

The power of the ocean tides is the only power on earth
due directly to gravitation, All other powers are obtained
by the intervention of solar heat, which causes the watery
vapors to ascend. These, returning as rain, are the cause
of the rivalets, rivers and all wator power,  Solar heat also
causes the unequal expunsion of the air and go gives rise to
air currents, or winds, which drive our sailing vossels and
windmills. Aguin, the solar heat causes vegetation to lonrish
and so produce combustible muaterinl, which is used either
fresh, as wood, or from the inexhaustible deposits, stored up
in geological perlods and transformed by age and cireum-
stances into conl, potroloum, nsphaltum, ete, Tho hent of
this fuel is, in approprinte engines, changed into motion, or
certnin products of vegetation are consumed by animal bodies
which, in rveturn, may be utilized as moving foroes; or,
lnstly, the solar leat may bo dircetly employed to move ma-
chinery, a problem to which it appears that Captain Ericsson
the well known inventor of the ealorle ongine, the monitors,
otc., appears now to have devoted the rest of his life,

Indeed, whichever way wo turn, we seo that all life and
all motion on the surface of our earth, with the sole excoption
of the ocean tides, may bo traced back to the heat of the sun
as primary canse ; and sho power we may obtain from the tides
is due to the combined attraction of the sun and moon. In-
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vestigations in this regard have shown that the original tide
_wave Is generated In the Pacific Ocean, and that this wave
moves westward with the apparent motion of sun and moon,
ono wave following the sun and another the moon, but as
the motion of the latter body is slower, the lunar
wave is continually overtaken by the solar wave; if the
whole equatorinl belt of our earth were water, the solar waye
would make the revolution around the earth in 24 hours,
while the lunar wave would accomplish this in a little over
95 hours. As it is, however, the continents of Afries and
America prevont this regular low of tides, and the Pacific
tide waves have to go around the Capo of Good Hope, and
thence spread northward through the Atlantic Ocean.  Any
gulf having a funnel shaped mouth, placed in the right
dircction, will increase the hight of the tide entering it; this
is the case with the Bay of Fundy and the Red Sea; and
all gulfs having & narrow entrance not placed in the right
diroction will have a tide wave of much less hight than
thiat In the free ocoan ; such is the case with Chesapenke Bay

and the Baltic Sea.  Different- forms of the coast and its di- |

rection will exert a similar influenco; while the greatest
divergence will be reached whero the tide wave reaches any

place from two sides, s is often the caso bohind largo lalands. '

The effect will be then, of course, to increaso tho highe, if
the high or the low tides coincide, whilo tho hight will bo di-
minished and even tho whole tide noutralized if the high
tide wave, m from one side, coincldes with the low tide
from the other side.

1t is thus not at all surprising that the tides are so diffor-
ent in different Jocalities. In the Bay of Fundy the differ.
enco botween the ordinary high and low tide Is 70 feot; at
the mouth of the Severn, England, and at 8t. Malo, France,
it i 40 feet ; at Guornsey and Jersey 86 feet; at the mouth
of the Scheldt 20 feet, along the coast of Holland 10 to 16
foot ; along the coast of the United States the tides vary from
4 feet to 10 and 20; while in the Mediterrancan they are
searcoly perceptible.

To ostimate the power of the tides, we have only to consi-
der that the atteetion of sun and moon elovates the surface
of tho ocean to amean hight of about two feet; this happens
twice in 24 hours, and we may then set down the extent of
surface thus raised at half the surface of the earth, of which
the ocean occupies three quarters.  Wehavo then 100,000,000
square miles of water 2 feet thick; every square milo of
water of this thickness contains nearly 60,000,000 cubic feet,
or 8,840,000,002 pounds of water, and this multiplied by
100,000,000 (the number of square miles affected by the tide)
gives the enormous number of 884,000,000,000,000,000 of
foot pounds exerted every 124 hours, or 750 minutes, which
is 500,000,000,000,000 foot pounds per minute; dividing
this by 88,000 to reduce it to horse power, we obtain more
than 15,000,000,000 horse power for the mechanical value of
tho tide wave over the whole surface of the earth; of which;
however, only a comparatively small portion can be utilized,
namely, that within reach of sea coasts nlong continents and
islands.

Such an enormous paswer, due to the combined action of

the solar and lunar attraction and the terrestrial rotation,

~ maust have its influence on this rotation, and this is the theo-

retical problem for the futureastronomer; while the method

of utilizing this enormons power is the practical problem for
the future engineer and mechanie,

R e

~ BALANCING MACHINERY.

In & recent article we stated the principles involved in the
balancing of machinery, whether a standing or a running
‘both combined, was desired. We have now a fow
make relative to the application of thoso prinei-

ot that, in introducing a counterbalance into a
: ‘secure the best result such an arrangement
0 effected that the new forces introduced should be

| in intensity to the forces to be counterbal-
two forces should act, at all times, in
along the same line. A piece rotating
ld be counterbalanced by snother piece

piston, should be counterbalanced by another
th equal and opposite vl viea in the
is is sometimes impracticable, howeyor, A

- whoel can usually be either rendered symmetri.
turning up, or it can be counterbulanced by
on the light side and precisely opposito the
tho center of effort of tho excess is found.
generally bo connterbalanced by adding a plece
eight und shupe, cast or otherwise secured to ity
opposite the eye of the crank, It seldom hap.
the effort of the counterbalance required

although

strains and jars dus to the reciproeation of
high speed ongine ean bo mado to act in the
eylinder; and it not unfrequently happens
the counterbalancing of rotating
by adding the new welght at a point
f the shaft, but not In the same plane
the tendency of the
, backward and for-
troyod, and lthough
antinfactory, u now

natlon ; for, after
dotormined for each
Ineonvenionco or
hool sot with ite

lof exactly equal welght and of equal vis elea, on the opposite
{ gide of the shaft,

| Every particle whose centrifugal force acts upward has a
| companion particle dismetrically opposite

whose centrifugal force acts downward ; and every particle | any solution.

tending to draw the muss to the right is similarly connter-
{acted by a particle tending to the left,

| particles, however, In that set lying in tho one line which
lean be drawn as a disnmeter of the wheol st right angles to
‘ the line of the shaft, are these actions in opposite directions
| along the same line.  All other palrs of particles pull in op-
posite directions but not in the same line, and they all tend

[ to pull the fly wheel around until its shaft becomes vertical
to the plane of the wheol.

This disposition of one set of forces, by which they tend
to produce & rotation about some center while having no
| tendency to produce a motion bodily in any direction, is

ealled, in the science of mechanles, a ** couple.”

| In our illustrative ease, therefore, and also in all similar
eases of counterbalancing, as wo stated in our reply to a
:mrr--nlmmlvm. if the systom *‘is accurately balanced and is
perfectly symmetrical,” there will always be a tendency *“to
turn until its planc shall take a position at right angles with
tho shaft. This offort will bo a constaut one, tending to
bend the shaft, and does not necessarily produce unsteadi-
noss in the shafe.”  Yet, although this arrasgement is in
principle ofton met with and may generally be found satis.
factory, thero will always be & limit of spoed, beyond which
unsteadiness will exhibit itself in the twisting effect which
wo have noticed,

The shaft and its supports, although not carried bodily in
any direction, will have a tendency to oscillate about some
point as a center. This action should, of course, be carefully
avoided where great speed of revolution is contemplated.
Qur final conclusion is, therefore, thatin any plece of ma-
chinery, perfect steadiness may be secured, whether at rest
or at high speed, by so designing it that every particle may
bo balanced by avother of equal and opposite moment, of
equal and opposite vis siva, and so placed that the opposing
forces may not produce a couple.

THE DUPLEX TELEGRAPH INSTRUMENT IN ENGLAND.
An alleged important discovery in Telegraphy is just an-
nounced in England, consisting in a device suid to be orig-
fnal with Mr. Preece, the Postal Telegraph Engineer. It con-
gists in an arrangement of instraments for sending messages
in both directions at once by the use of one wire.

This is an American improvement, invented here some
years ago, by J. B. Stearns, and by him patented. It has
been in use on the lines of the Western Union Telegraph
Company in this country for a considerable time, with much
success. It doubles the transmitting capacity of every tele-
graph wire, and is regarded here as one of the most impor-
tant inventions that have been made since the introduction
of the electric telegraph systom.

Wo are glad that our British cousins have at last waked
up to an appreciation of its value, even if they credit the
discovery to the wrong individual, It might be well for the
British tolegraph authorities to send over hore for u few
|hundndn of the Stearns machines and put them into use at
onco; thus immediately doubling the capacity of their wires,
snd gaving them from further experimenfation upon the
subject,

WHAT 18 THE USE1
The first question usually asked by the average member of
society on hearing of an important discovery is:  What is the
use ?” If this is not answered in a satisfactory manner, the
subject is at once dismissed as unworthy of consideration.
We were lead to reflect upon this propensity, to underrate
sclentific discovery unless an immediate use could be found
for it, the other evening when listening to Professor Tyn-
dall's exposition of the laws of light. Newton's analysis of
light by passing a beam through a prism was a discovery of
no apparent value at the time it was made. The spectrum
was very beautiful to look upon, but fow persons could un.
derstand or appreciate it.  No one could have anticipated

in the game path. A reciprocating | that this was the germ of & method which wonld gradually

lead to the discovery of now motals on our earth, to a study
of the atmosphere of the sun and plancts, that minute quan
tities of substances would be detected by it in minoral wators
nnd rocks, that steel would be mannfactured by watching
the light produced by burning gases, that an instrument
enlled the spectroscope would become one of our most im-
portant adjunets in the study of astronomy, In technical re-
searches, in the detection of new bodies; and thus the rmy
of light passed through a hole in the shutter becomes, in the
contemplation of future men of scionce, the starting point in
& great array of discoverios,

Professor Tyndall told us that the French physicist Malus,
while one day walking through the garden of the Luxembourg
Paris, observed a peculiar refloction of light from one of the
windows of the palace; a closer study and examination of
the pheromenon lead him to his discoveries rospooting the
polarization of light, which conslsted in showing that light
may aequire properties identical with either of two roys
yielded, by refraction through Ieeland spar, by the process of
simple reflection at o partioular anglo from any transparent
body, Thousands of poople had seen the Hght rofleeted from
o pane of glass in an Identical manner, but no one had made
any deductions from it.  What good hns grown out of these
ronenrches of polarised light? ** What is the use?” I this
thin enne, 88 in the precoding, the principle hag boon applied
th many practical purposes, Tho valuo of glans for optical
| Instrnmonts, the extent to which glass has boen annealed,
the testing of stone jewels sud the detoction of paste dla-

monds, are sccom plished by the use of & polarizing spparstus;
but the most important application of the power of rotation
possessed by different substances is seen in the apparatus

in the wheel, | cmployed to determine the quantity of sugar contained in

The crade sugar of commeres Is bought and
gold on a polarized test, and millions of dollars sre involved

In only one set of | in the accurate use of discoveries which at first had no ap.

parent value. The spectroscope and polariscope could not
readily be dispensed with at the present moment.

While we are on this tople, it may be well to present a few
mors illustrations of the fact that nearly all great things are
founded on what at one time sppeared to be uscless discov-
eries. Hans Christian Oersted observed the deflection of the
nesdle produced by an electromagnet, and the needle tele-
graph was the natural growth of the observation; and after-
wards, by further research, we arrived at the telegraph in its
present form. A little deposit of copper on one of the poles
of a battery whon seen by De Ia Rive and Jacobi soon devel-
opes into electroplating and galvanoplastic operations. Gold,
silver, copper, nickel and other metals, thrown down from
solutions by battery currents, offer an occupation to a large
number of persons, and enable publishers of illustrated
papers to furnish their readers with prints for electrotype
plates in & manner far superior to what was formerly accom-
plished in this line.

Professor Tyndall's observations on haze and dust have for
the’r practical result improvements in ventilation and the dis-
covery of the precautions to be observed to ensure good Lealth.

Pastear’s researches on the germs of fermentation have
revolutionized our former notions on this subject, and we
recently published an account of the application of his theo-
ries to the brewing of beer and the conservation of wines.
The same theory carried farther in its consequences points
out the probable origin of epidemic diseases, and thus indi-
cates the best remedies to be applied.

Searcely any body could have anticipated, in the stady of
minute germs, that out of it would grow methods for brew-
ing beer or remedies to prevent contagion. -

Faraday discovered, in the cylinders in which illuminating
gas was formerly transported, a dirty, oily liquid, to which,
subsequently, was given the name of benzole. Here was an
instance where the utilitarian inquiry might have been made
with great propriety: *“ What is the use?” Few discoveries
have been more fruitful in their consequences than that of
the detection of benzole among oil residues. Out of this
body has sprung a long line of important industries. We
have the most magnificent colors ; we prepare sweet perfumes ;
we concentrate the light of illuminating gas; we dissolve
resins and make varnish; and the investigations into the
properties of this substance have conducted to the discovery
of analogous compounds reaching far into the domain of
organic chemistry.

Margraf found that an unsightly weed, growing wild on
the shores of the Mediterranean, contained a small quantity
of sugar and a large proportion of soda. By tmnsplanting
and careful culture, & large part of the soda was eliminated
and potash substituted in its place, and the quantity of sugur
considerably increased. The weed was transformed ioto the
sugar beet, and an industry established which has proved to
be of great value to the countries where beet root sugar is
made. In the tubers of another weed, the frult of which, in
the form of bolls, is highly poisonous, was found large quan
titios of starch. It also was subjected to culture, and at the
present time fow articles of food are of more consequence
than the potato. The detection of sugar and starch in veg-
etables was not regarded as of much account at the time it
was made, and it was many years before any practical re-
zults grew oult of it.

Wa can recollect when a peculiar gum called gutta percha
was brought to the United States for the first timel It had
been found by an intelligent traveler, and specimens of it
wero shown to scientific men everywhere, to see if they could
make any practical use of it. It was s gonsiderable while before
its value was appreciated and the traveler was rewarded for
his enterprise in bringing it into notice. We now know its
immenso value, for without it the submarine cable would be
impossible, and the insulation of wires would be surrounded
with great difficulties.

When Scheele discovered glycerin nnd Chovroul deseribed
its properties, there was no apparent use for it. It has now
bocome one of the most importunt and useful products of
chemical techunology. A fow years ago it was thrown away ;
now it is made in great quantitics and the domuud for it is
lnrgely on the incrense. Nitro-glycorin, dynamite, litho.
fractour, are among the secondary products of this interest.
ing substance.  The uses of glycorin In medicine, forthe ex.
traction of perfumes, in confectionery, to keep substances
moist, a8 an antizeptic, are a fow among the many uses for
glyeerin that could be stated.

Theso are some.of the discoveries that passed through oue
minds while listening to the lectures of Professor Tyndall.
The practical application of the subject is that no discovery
is made in vain,  As thero is a conservation of forees, so Ix
there also a conservation of discoverios.  No forco Is loxt any
more than matter, and no discovery Is lost in making up the
chain that may load to important rosults,  Men who are en.
gaged in what appear to be purely selentific pursuits, with.
out tho lesst practical bonring, are the ones who ought to re
coivo moro sympathy than thoy gonerlly obtain.  Thels
pursuits nppenr to by so useless to the common mind that
they fail to recolve due approciation. 1t 18 sate to take for
geanted that every selentitie discovery at the preseut thme
lins ita value,  Wo moy not appreciato it st the moment, bot,
s in the case of Nowton's prismatio colors and Faraday's
benzole, the time is sure to come when the world will yu.-m

by the discovery,

s - A,
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EARLY METALLURGY.

Jron was not in common use till long after the Introduction
of copper. 1tin far more difficalt to procure, because it is
not met with in the native state, and the fusing polnt Is very
high. The metallurgy of fron is more complex than that of
copper, and when obtained, it Is a more difMieult metal to
work, Acconling to Xenophon, the meitine ¢ { fron ore wis
fiwt | enctioed by the Chalubos, & natlon dwoling near the
Black Ses, hetice the name ehalupe, used for steol, and honee
our word chalybeate, applied to & mineral water & ntaining
fron. Steel was known to the snelents, but we do not know
by what means it was prepared ; it was temypered by lieating
to redness, and plunging in cold water. 2 ccording to some,
Auanss, mentioned by Homer, was steol; tut Mr. Gladstone
profers to conelude that it was bronze. Ircn was known at
least 1387 B, €. It was cofned into money by the Lacedm.
montans, and in the time of Lukourgos weein common use,
1t was used in the time of Homer for cor'&'n cutting Instru.
ments, such as woodmen's axes, and fo plowshnres,  Its
value {s shown by the fact that Achilles proposed a ball of

fron as & prige for the games in honor of Patroklos. Nelther
fron money nor iron implements of great antiguity have boen
found, because, unlike the other metals of which we have
spoken above, fron rusts rapidly, and comparatively soon dis-
appears, No remains of it have been found in Egypt, yet
Herodotus tells us that iron instraments were nsell in baild-
ingthe pyramids; moreover, steel must have been employed
ta engrave the granite and other hard rocks, massive pillars
of which are often found engraved most delicately from top
to bottom with hieroglyphics. Agaiv, the beautifully en-
graved Babylonian cylinders and Egyptian gems, frequently
of cornelian and onys, must have required steel tools of the
finest temper. We have no record af the furnaces in which
fron ore was smelted, but we know that bellows were in use

deslgn Is written or printed with bromide or chloride of
ammonium, and Is then exposed to the action of hydrogen
gna, or to nitrogen or earbonie acld which has proviously
passed through a tube containing fragments of phosphoras.
The paper turna black excepting in such plsces as have been
touched by the traelng Ink. The design appears white on a
dark background. If now a second shect, similarly prepared
with  silver solution, bo placed benoath this and submitted to
the hydrogen, the gas peneteates the white parts of the upper
shoet and produces the design reversed upon tho lower sheet,
The suthor states that copper anlts enn bo reduced In the
same way. An theso salts are much cheaper than silver, it
will bo preferable to use them, It is possible that, for copy-
ing Inbels to be attached toacid bottles, the method will prove
available, particularly as the paraffin renders the paper un-
alterable by scids. For ordinary designs, it is a question
whether tracings could not be more rapidly made through
the translincent paraffined papor by hand than in the eironit.
aus manner described above, It will be well for somebodd£
to try the experiment and roport tho result,

i Dl
GUIDE FOR BE1TING SLIDE VALVES,

A B is a line of any length made to n seale to suit the con-
venience of the engineer, In this, one sixteenth of an inch
means 1 inch. € is a line of angles; F is the crank gradua-
ted to suit diagram; E the eccontric, marked in inches as on
the common rule. In the center of pointer runs a slot; in
this must bo placed a pin with a collar near its end, o that
it can be serewed into o split nut; the hands are of brass,
put together with an ordinary belt screw, a hole passing
through It center to admit the pin. P P is a continuation
of drop lines, the upper side being numbered from right to
left, the under slde from left (o right,giving the full length of
stroke of engine, To use if, first obtaln correct duplicates of
the valve, stéam and exhaust ports, which lay off on a pair
of thin laths; make the bottom of one fast and in line with
A B, place the one representing the slide centrally over ports,
arrange the hands as shown, at right angles; now move the
pin in eccontric to the half required throw—in drawing 3§
inches ;—screw the pin tight, glip on M the connecting rod,

in the fifteenth century B. C., in Egypt, and some crucibles
of the same period
are preserved in the
Berlin Museum. They
closely resemble the
crucibles in nse in the
present day. The ae-
companying engraving represents a double pairof bellows,
n furnace, fuel, and perhaps a erucible.

The native Indians prepare iron from hematite at the pres-
ent time by equally primitive bellows, which indeed resem-
ble the sbove very closely, and which, without doubt, have
been unaltered for centuries, A small furnace, A (see ac-
companying section), is rapidly constructedof clay, and into
the bottom of this, two nozzles, B, are introduced ; these are
connected with the bellows by bamboo tubes. Thebellows,
C, consist of cup shaped bowls of wood covered with goat

Swoltlog Furnace snd Bellows used by native Indians {o tho present day +

ekin above, and connected with the bamboo below, In the
center of the goat skin cover a round hole is cut 1 the blower
places his hicel upon this, which is thus closed, while, at the
eame time, the skin is depressed, and a blast Is driven from
the tube; then he steps upon the second skin, and thus a
continual blast is kept up, The bent bamboo and string, D,
Is for the purpose of raising the goatskin cover of the bel-
lows after depression, which, it will be noticed, 1s nccom-
Ji istied by the Egyptian bellows by n string raised by the
caud. A piece of hematite s introduced with some char.
conl, mud after the lapse af pome time, it is reduced by the
earbonle oxide 10 & spongy mass of iron. Undoubtedly a
crude furnsce snd applisnce of this natu e was used by the
firnt melters of iron.

- -

A New Way of Copylng Drawings and Doslgne,

Bowie yeurs sgo it was proposed to copy Liack and white
drawlugs by the employment of starch paper and the fumes
of lodine. The process answered very well at the timo, but
Lias since beon superseded by photography. We now hear
of & now suggestion on the part of M. Rénault, who omploys
the reducing propertios of hydrogen and phosphorus \'npor-l.
The drawing paper is first made transparent by wanhing it
with a two per cent solution of paraffin in petroleum naph.
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and all is ready. Now move the excentric hand so that the
slide just peeps past the crank hand back to dead center;
this now gives angularity of eccentric, BSo says a corres-
pondent of the English Mechanie. By moving round the
pointers, the laths will show the condition of the engine

under examination.
- -

‘The Constellation of the Great Bear,
Miss Maria Mitchell, Professor of Astronomy at Vassar

jnstructive lecture on the nboye topic, recounting the results
of researches in the firmament, and sketching the progress
of astronomy from the earliest knowledge to the latest dis.
coveries,

After pleturing the general view of the heavens, the lec.
turer stated that the Arabians were the first to study the
sclence. 'ilLe seven stars of the Great Bear have beon spoken
of from very ancient times, They are the seven sages of the
Hindus, and are algo called Charles' Wain and commonly
the Dipper. They were named about 1,600 years ngo after
certain letters of the Greek alphabet. No two are alike in

close together, usunlly of different tints and complementary
in color. Miss Mitchell stated that she had often tried to
match their hues with worsted, but had never succeeded ;
nothing resembles them except rubies and diamonds, A de-
scription was then given of ler visit to the observatory in
Rome into which she was at first refused entrance on account
of her sex. Reverting to her theme, the lecturer alluded to
Father Beechl as one of the earliest astronomical discoverers
with the spectroscope, According to him, our sun belongs
1o the group of stars which give yellow light, such as Are-
turus and others.  She then spoke of the time required for
the passage of light; w ray from the polar star reaches us 80
yonrs after its emission, Bomoe stars are variablp, differing
in splendor at varipus times, one in the Great Boar having
its perlad of variaticn once inevery 801 days.  Our sun itself
is n variable star, The solar spots have been noticed in
great numbers duriog the past fow years, but we do not
percelve any difference in the quantity of light recelved from
tho sun's disk whoen it is thus abscured.  Of late yonrs, it hos
heen noticed that the sun's spots hayve some connection with
certain conditions of the planets,
WOMAKR'S WOILK IN ASTRONOMY,

In speaking of Sie Willinm Herschel's labors in this field,

Miss Miteholl said that he was sssisted by his sister, Miss
Caroline Herscliel, who, night after night, patiently worked
at recording what her brother saw, To do this work, sho
required a combination of qualitien not often possonsod by
woman,

: ths, and Js then dipped ins solution of nitrate of silver, Tho

But how wan shio apprecinted ¢ We are brought up to think

College, recently delivered i this city an entertaining and |

not too highly of George 111 : lot ns, however,not Judge him too
harshly. Whon he heard of Caroline Hornehel’s Iabors, he
gave her a porition in the Royal Obsorvatory, but when he
found she was doing a man's labor, he gave her & woman’s
half pay.

Mary Somerville became colebrated through her great
translation of La Place's Mécanique Céleste, n book which
earned thoe highest praises from Sir John Herschol. The
study of astronomy calls into play those perceptive faculties
which women ugo in overy day life in making their embroid-
ory.
Miss Mitchell then alluded to the study of astronomy at
Vassar Collogo, where, she said, the sun was photographed
every day and record of its changes thus kept. Movements
of other heavenly bodies are carefully noted. The spectro-
soope shown that six of the stars of the Great Bear are mov-
ing towards the earth, while the seventh is receding.

Rayw of light from some stars may take 100 or 1,000 years
to rench up.  They may have ehanged frora white to pink or
from yellow to red, while the record that the ray brings us is
that of yoars ago, 2

GEARS FOR CHANGING DIRECTION OF MOTION.
Our engraving shows n form of gears for changing the

direction of motion, somewhat rare in use, but effective for
many purposes,

THE PROPORTIONS OF PIPES,

Wo subjoin a sketch of a handy little contrivance, de-
signed by Mr. George Cockburn, pattern maker, Glasgow,
for ascertaining the diameter of a pipe, ete., having a sec-
tional area equal to that of two other pipes, or vice verad.
The instrument consists simply of n piece of wood on card-
board, shaped like a et square, ns shown in Fig. 1, or a dia-
gram of the same form drawn on paper, and divided out
along the two edges, which are at right angles to each other,
the divisions being taken to represent inches, feet, or yards,
etc., according to the kind of work for which the instru.
ment is used. When employed for determining the equiva.
lent diameters of pipes or bars, inch subdivisions will gener.
ally be found most convenient.

The mode of using the instrument will be readily under-
stood from an example. Suppose, for instance, thattwo
pipes, A and B, Fig. 2, respectively 5 inches and 44 inches
In diameter, deliver into a third pipe, D, and it be required
to find the proper diameter for the latter pipe. Then from
5 on the seale of one of the divided edges to 4} on the other,
draw a line, as shown
dotted in Fig. 1, and
the length of this line,
measured with the same
scale as that to which
the edges are divided,
will be the diameter of
pipe required, in this
case, 6% inches. On the
other hand, if a pipe,

D, 6% inches in diame-
ter, be delivered into a
pipe, A, 5inches in di-
ameter, and it was re.
\ quired to know what
; other size of pipe, B,

\ could alko be supplied,
. all that would be neces.
gary would be to take

FIG.l.

FIG.2.
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color, & fact that can be detected better by the unaided eye |
than with the telescope. A double star consists of two stars |

the division point, 5, on
one edge as a center,
and, with 62 inches asa
radius, describe an arc
b cutting the other divi-
‘. ded edge. The polnt at
which the latter edge was cut by this are would show the
| dinmeter of pipe required,
| Besldes being useful for determining the diameters of pipes
! or circles of equivalent areas, the instrument is also availa-
| ble for determining the sides of equivalent squares, while,
by a little contrivance, it can be made available for deter-
!mlnlng the dianmeter (or length on the side, if square) of a
plpe or bar having o sectional aren equal to the aggrogate
| sectionn] areas of any number of other pipes or bars of
| which the diameters (or lengths on side, if square) are known.,
To use it for this purpaso it is only necessary, first, to deter-
[ mine by its aid the diameter of pipe or bar equivalent to
any two of the whole number, and next to ascertain the
equivalent of the diameter thus ascertained, and that of o
third pipe or bar, and so on,  The arrangement of the In.
strument s, of course, founded on the fuet thut the areas of
squares and circles increaso as the squares of thelr sides and
dismoters respectively, and that the square of the hypothe.
nuso of a right angled triangle I8 equal to the sum of the
squares of Its two other sides, —Engineering.

il ]TT] ]T]I

Tunrrr,—Labor is the gmnToet promoter of happluess to
individuals, of clvilization and prosperity to nations, Steady
work, with rogular earnings, will do more for the elevation
and comfort of the laboring man than any other effort that
can be made in this direction,
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then orang and ro on through the other
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i W g trum until, where the wire ia white hot, all
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light of another kind, Professor Stokos, in the University ”{. What constituent of the radiation produces these offect there eould be no sun.
Cambridge, has demonstrated this change of oune kind of | By introducing a cell of alum so as to Interfore with the ] PFANLT OF HEAT AND LIGHT NAY
light with another, nnd has pushed his experimonts so far as light passing from the mirror to the focus, it was shown tha o R g ¢
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introduced by the lecturer into the spectrum bevond the he . : p 4 o g ‘
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appeared in outline, was placed in this light, and i ek tot = ’ W pl
ately the rose assumed a delicate blue, and the leaves Pt = x
a tint of emerald green These facts, continued eause of the amount of heat ) r to ¥
Tyndall, are due to the quality possessed by the sulphate of = e e ‘ :
quinine, and other bodies, of changing the rapid vibrations (Rl e—— o e iy Haol Neal P
of the TAYS \.‘.\‘.»vul the violet into slower vibrations, and thus | the iodine fil O (M. 9) so (hat the spectram from {h

rendering the non-luminous rays luminous, and also chang- |
ing one kind of light into another. Fluorescence is the|
The human eye is a beautiful |

}

formation, as there is no doubt some substance in its crystal- |
line lens analogous io its action to the sulphate of guinine,

name given to these effects

REXDERING HEAT RAYS VISIBLE,

Fig-1.

The next question, said the lecturer, Is: Is radiation capa-
ble of diffasing heat? Throwing the image of the carbon
points on the screon, as in Fig. 1, he showed that ordinary

paper, saturated with gunpowder, could be resdily ignited in
the focus of the image. The rays were then caused to con-
vorge o a focus by the sid of a concave mirror in the appa.
ratus shown in Fig. 2. A is the mirror from which the re-
flected cone of rays passes, first through a rock salt window,
B, and afterwards threugh a solution of iodine in bisulphide
of carbon, in C. Cold water is permitted to enter to keep
down the temperature of the spparatus and prevent the
vaporization of the bisulphide. So intense was the heat
thus obtained that xine and msagnesium readily fused in the
focus of the reflected rays.

HEAT COXCENTRATED BY A LENS OF ICE.

Professor Tyndall next went on to explain how the same
effects may be produced by the concentration of the purely
radiant heat of the carbon points by means of convex lenses.
Even s lens of ico will answer the purpose. Arranging a
plece of fee, ground in lenticalar form, at A, Fig. 8, the lec-
turer ignited gun cotton placed in its focus., This mode of |
concentrating heat by an ice lens has never before been
attempted with artificill light. The lens may be cold as the

carbon points should pass through it, as the solution of lodine

was weak, Professor Tyndall pointed out that only the green

of the spectrum grew dim and disappeared. As o
added to the solution, the spe
invaded, and was

was more and more

gether, thus

nally cut of

INTERCEPTING THE LUMINOUS RAYS
and leaving the calorific rays alone for examination. A
piece of paper held in the point which was the focus o
the light rays, although no traces of light were visible, in
stantly ignited. Professor Tyndall then inserted a plate of
platinum coated with platinum black in the same position

Platinum, he explained, with its surface thus prepared acts
in regard to the invisible heat rays just as the sulphate of
quinine paper does to the invisible light rays. The tempera
ture of the air surrounding the glowing platinum has nothing
to do with this circumstance of heating. The air at the|
focus may be of a frosty temperature, as no heat is commu
nicated to it from the mirror, The heat raises the platinum
to a white heat without affecting the air.
fact that while the air cannot absorb the heat rays, the pla- |
tinum can and does.
DELICATE DETERMINATION OF HEAT.

In 1821, Seebeck, of Berlin, discovered that heat applied to
the junction of two metals of unequal heat-conducting power, |
soldered together at one end, the other extremities of the bars ll

|
|
|

This is due to the

belng connected with a galvanometer, would give rise to |
eloctrio currents, 'This is the thermo-electric pile, which, ar-
runged with a galvanometer, will indicate the most delicate |

differences of heat. In Fig. 4, A is the pile and B the galva-

nometer.

With this instrument, we may discover the seat
and intensity of the rays of heat in the

spectrum, This is|
done by carrying the thermo-electric pile through the spec ‘
trum many successive times and noting its indications, The

|

lecturer here referred to the disgram, Fig, 5, repres nting the

Fig. 5.

RED BLUE

nyisible rays beyond the red end of the spectrum along

fce s, nnd yet transmit sufficient heat to ignite various sub-

wiith the visible rays In the curve of comp arison. In It, th

| galvanometer needle th
| tion of heat

| teresting biographical sketeh,

alum cell, A,

ted though ne

By means of Ni )
in Fig. 7, wo may show that }

as light., When the prisms s

| |
her, lm'..xl'l‘.’.'._l:ull en

with cach ot sues.,

AS 1o the experniment
with light, n pair of quartz plates with rig

roduced, and in tk

izing power was theni

Professor T
was by these means that !
ant Leat had been established
— 1O >
John Ericsson,

A racent number of the Brit in contains an in

Howitt, of John
Ericsson, of this city, of monitor fame. He was the son of
A poor quarryman, and was born in 1803, at Wermland,

Sweden., At a very early age he exhibited an unmi

talent for mechanical construction., At the age of twents
In 1820, he was in

England, and was one of the competitors in t

threo, he had planned a hot air engine

trinl of locomotive steam engines from which our

wonderful railway system has sprung, Ericsson's lo

distanced all competitors, and for seven day r o
andisputed victor, but on the eighth day the boiler :
his iron nag, like any other broken d d, | TaCe

After this he planned a steaia fire engls and then a screw
propeller, which, placed in a small vessel on the Thames,

astonished all observers by its ability to tow great shiy

many times itn sine His efforts to induce the Admimlty an
Britiash merchants to adopt his screw failed, and in 1839 he

sottled In New York, where wealth and honors have attended

him. Here ho planned the first screw steamer for the Amer
ican navy, the Princ d was enga ' A mpor

tant mechanical works

I'hoe fame of his
{

r days rests upor

ning of that form of ironclad know

in which the great broadside Is done awa

every part of the ship placed below water save

iron turrets which protect the gun T'his form of vessel is
now consldernde in England to be the strong

the heaviest ships of the British navy are at present built

on that plan. In 1867, the people of his native village. in
Sweden, erected a granite bl in front of the humble cot
tage whore | lived, and upon it, in letters of gold is

this in cription

Heng Joux Enicssox was Bonx

1808,



'" - @orvespondence,

Scientific  Imerici.

[Freruary 1, 1873
S —————

coolod off will not do it; nor ean enrbon be gubtracted from
or added to the fnner part of the ingot, excopt by remelting

_ .- Sare Test of Doath.
7o the Bditor of the Seientific American :

Dr. Mary J. Safford writes, under the above head, a note [REE © i, woll an nteal
) oh  the au. [out railrond rals, of iron na / bt and stron
to the Boston Tvanseript, in which ':ht:tm‘; oal toat of | mads HkNd and furablo; and mnchinory, lght and i

thority of Dr. Magnus of Goermany,

denth i 10 tie n string snugly around a finger or toe; if the combining all nocessary qu
subjeet be not dead, the member thus tied becomes red, and | ing, &1

wrows constantly deepor and darker colored, till it is tinged
a blue red from the ond to the point where it is ligated.
Comparative experimonts on the living body and on tko ond-
aver have in every Inktanco proved this satisfactorily.

Looking into the cause of this phenomonn, it is evident
that the rod color in produced by the mechanieal obstruction
to the retarn of tho venous blood; this explanntion Is no:
knowledged in the correspondence I lave referred to, but it
ought therofore to be also noknowledged that this Iy only n
tost for finding out §f the circulation of the bload s still go-
ing on. Itis trav that, inevery case where thin eireulation
linw not ceaxed, the red color described will be produced ;
but how about such cases of apparent death, in which the
ciroulation hns coased, and the supposed corpse had grown
cold? The red color would not be produced, and the poor
victim would be prononneed dead and be burled,

The test in question is founded on the orroncous theory
that in every case of apparent death the clreulation of thoe
blood hiasnot censed ; therefore the comparative experiments
on the living body and on the cadaver, which are undoubt-
edly correct, go for nothing, The cossation of respiration
hug, for an fmmodiate consequence, the cesgation of the
Teart’s sotion ; and if this condition continues long enough,
all cireulation will finally conso, and may be afterward fol-
lowed by real death, from which the patient might be saved
by propur means (such a8 artificial respiration, electricity,
ote.). How long after the apparent desth this real death,
from which no return is possible, may take place is of
course impossible to tell; it will vary according to circum-
stances; but I ardently wish that I had the means to incul-
cate into every person the principle of not having any one
buried before the only sure sign of death has set in, namely,
the commencement of putrefaction This may be very soon
observed in the region of the stomach, by a greenish discol.
oration; this iz caused by the fact that putrofaction always
commences in the abdomen; it may be seen at n compara-
tively early period, say 24 or 48 hours after the supposed
death. T should be inclined to say then only that sure
death hns commenced ; and when I think how many victims
are hurried prematurely to their graves, without showing
any such symptom and without any sufficient reason for
the haste, T shudder,

It is more than 40 years ago that one of my nearest rela.
tions died unexpectedly ; at that time 1 had not yet studied
medicine; I believed implicitly in the declarations of the at-
tending physicians, and had full confidence in the actnal
deatl. The burial of course took place as usual, but when
afterward 1 recalled the symptoms of the discase and death,
the appearance of the sopposed corpse, etc., details which
are still very vividly before my mind, and tested these with
the medical knowledge later obtained by long study and

practice, I have become more and more convineed that this I

was a decided case of apparent death, from which, with
proper treatment, restoration would have been sure. I need
not say thar this thought has sometimes embittered mometits
of my Iife, and T write this with the sole purpose of saving
others from similar experience.
P. H. Vaxper WEvYDE, M. D.,
Late Professor of Chemistry, New York Medical College.

Working and ;)oe(orln: Steel.
To the Editor of the Scicntific American :

Some time ago, I wrote you concerning steel forgings and
the hardening and tempering them by the use of salts,

hydrates, etc., with especial reference to Mr. Siegfried’s pro- |

cess. The article (in your volume XXVIL, on page 277) was
e?pwd isto the Newark Courier of Oectober 26, 1872, and
ginoe then several persons have written and spoken to me,

giving proofs of the truth of the assertions | made, namely, |

that poor steel could not be made into good steel by external
working snd doctoring. Let us see what constitutes poor
:'nd good steel. It is a question of the processes of produc-
tion; snd, to get at this properly, we must go hack to the
ore and its formation. But at present we will speak of
forging. What ehall we forge? Firat, lot us see what our
Government needs in the dock yards, arsenals, armories
navy and army.  Poor steel is not wanted for any purpm«-’
but, as & means of retrenchment and s low prlm-(f nrticle Il'
is used, and, Ly Mr. 8o.and-so's process, it is said to be m'm.
verted, while being forged from the bars, to o doubls refined
quality, hinrd and durable. Let us look at this matter it
tle. If we will by cheap steel, we must take puddled steel
or steel mado from cheap and impure iron, bars rolled dlrcc;
fn}m the sgueezers, or serap iron melted in crucibles, carbon
being added st the same timo, This, no doubt, will be
ateel, poor and chieap, 1t cast Into ingots, it may drawn; if
not too impure or too Lighly carbonized, it may be washed ;
It stands heating and drawing oxternally, the i'm,xerlcclimu:
are remedied. Internally, no doubt, an ingot made of impure
iron is of the same charnetor 3 wwold Tom Firth used to sy, if
You put the devil in the pot, ho 18 there when the .
comes out,  Most iron containg more or los zine, phospho.
rum, sulphur, ete,, which eannot L got rid of by melting.
:infd ?:‘Imucr in his process partially disposes of them, yet I

# steel very seamy. The longitadinal seams on the
ontside of the bars, which, in the molds, were globules, can
be welded ap witl, borax; but an application put on and

metal

W i nse.

¥ baking, as is dono with blistered wteol,  This Intter
;wc nnlgm woldod and closed togothior. If i:l ‘\v‘n;:n :l(:ﬂb‘lo,
‘ W jaro, wo could then convert all the old worn
and I wish it ware, o g oy

; angra e all o s
Y ving, ote., could made with tools
o troms g snds and. broken railrond apiken. 1 AL
-W?Q,'br Any one alk's, wish or bith enn do this, or
nonrly #o, 1t no donbt fn ¥luable; if hin wash of bath docs
not penetrat the tanor part, but I confined o the outer gur-
face, then old Ahoos, boot, and bones, with fire and water,
havo the control for the present.  The ather motals conld
ot ba obtained I 1t wore not for ateel, and iron, Ite base, It
is strange that men, well informed in other respects, talk
and weite so mueh nonsense on this subject.
P. McConmicx.

Newark, N, J.

ol L e ———

The Moon and the Tidew.
To the Kditor of the Seientific Amevican :

For several years I have been of the opinion that tides are
not in the least degree formed by attraction of l‘hn.nmnn.
Among the reagons for holding this opinion the following aro
enumerated: First, it is well substantinted that, at the Soci-
ety Islands and many other parts of the Pacific ocean, tides
rige to their greatest hight at twelve o'clock throughout the
venr. And as it is evident that those tides are formed with-
;)ut thie moon’s influence, it is but reasonable to conclude that
otlier tides may be thus formed. Sccond, one of the daily
flood tides, in the vicinity of New York, New London, ete,,
is at its greatest hight when the moon is on the opposite side
of the eaﬂh; which circumstance shows that the said tides
are not, in the very nature of things, caused by the moon.
And it is argued that if one of the daily flood tides can be
formed without the moon’s influence, the othercanbe. Can
not some of your correspondents ““acrate” this subject, ns
an immense amount of time has been spent at the schools in
learning a theory which I believe is founded in exror?

8 8 G.

REMARKS BY THE Eprror.—It is rather late in.the day to
call in question the influence of the moon on tides. If we
soe o locomotive drawing o train, we conclude that the mov-
ing power is in the steam engine. Astronomers and physi-
cists hnve seen the waters of the earth drawn by some invis-
ible attraction, and, after close watching and comparison of
observations, have discovered that the force comes from the
sun and moon, The periods of the tides arc exactly those
of the bodies which raise them, The semi-diurnal period of
twelve hours and twenty-five minutes is comprised between
the passage of the moon over the two opposite meridians of
the earth. The diurnal period during which the ocean swells
and subsides twice, corresponds exactly to the duration of
one apparent rotation of the satellite around our planet.
There is the same coincidence for the semi-monthly, fort-
nightly, semi-annual, and annnal periods; in fact, every
change in the relative position of the sun and moon towards
| our earth manifests itself by a corresponding change in the
level of the seas. This coincidence is not accidental but
|stands in the relation of cause and effect. - Knowing the
| route which the earth pursues through space, astronomers
| can anticipate the future oscillations of waves and map them
for centuries to come, subject to local variations, due to
heavy storms and changes in coast lines. The objection of
our correspondent that the tides are-highest opposite the
moon proves the correctness of the above theory, for when
we squeeze an orange it swells out at the'ends and takes the
form of an ellipse, and so does the earth; when the waters
are drawn out at one end, the other sides wells in proportion.
Read what La Place und Whewell have to say or: this subject.

. A l’lrownlcapo.
| To the Editor of the Scientific American ;

! In view of the great loss of lifo in recent conflagrations,
| T would suggest, a8 a means where there is no other chance |
| of escape, that the person In danger should take a sheet, a
|plece of carpet, or its equivalent (something of the kind
being always within reach) tie a knot in each corner, tie
two corners round the waist from behind, and bring the other
corners up over the head, grasping a knot in each hand;
then extend the arms well forward as stiffly as possible and
jump outward as far as he can from the building, where
gome person should hold an extended eanvas, or ita equiva.
lent, to break the fall.  If there should not be guch persons,
the jumper ghould extend the toss well down, and prepare
to fold the legs under, as the shock would not be so great ns
If the legs were kept stiff. Ithink algo that the person
should spring from the houso buackward ns the air would
oscape from the sheet in o way to take him or hier further
from the building,

Tiids could be tried by some good swimmer without dan-

gor, ny he could jump off some oloyated position into the
water,
Potosl, Mo, Jamug Conrrs,
> e —— ) = —
he Proposed Great Tolovcope,

To the Fditor of the Seientific American:

As you linve guggested the construction, by the Govern-
uwnl: of i teloncope of mueh grenter capacity l-hnu any now
in "X'Illl'nca', would it not be a commondlhlo' iden to zn; rest
th?- 1'.lvruhllun of petitions to Congress praying for an n‘:“;r;»- v
priation sufficlont to construct the inrgwl one that umm-{‘lund ’
labor can procure? A work like this would do more for lhl'}
cause of education and science than all the money that Gov.-

ernment is now approprinting for selentifie purposen,  The
Jnw can be ko gunrdoed A to provent any exponso or outlay
until the difficult portions of the Instrament nre comploted.

A great nation ought to ho able to undertake s gront work,
But in case my suggontion fails, then, in the eolumng of your
yaluable publication, open a sabseription for the purpose of
procuring the necownary amount. A few noientifie gentle.
men ean arrange the details, and thero ean be no doubt hut
that the requisite aum will goon be seaured,

Prominent scientific men, who are deeply interestod in the
matter, can deliver loctures upon astronomicnl xubjects, snd
in this way procure the adyancement of lnrge smounts and
at the same time create an intorest in this most beautiful and
comprehensive scienco, 1t isn subjoect woll worthy of nation.
al consideration, and it i to be hoped that your journal will
urge such nction as will gecnre succons,

THE TELESCOPE IN THE CAMBRIDGE UNIVERBITY,

About twelve months ago, the German Astronomical So.
cioty divided the northern heavens into zones of five degreos
ench, within which all stars up to the ninth magnitude are
to be carefully observed twice and their oxnot positions re-
corded,  Portions of thin work were given to the observa-
tories in Cambridge and Chicago, that of Cambridge being
the zone included between 60 and 656°, containing about
7,500 stars. At the observatory of Cambridge, this work
was begun on November 10, 1871, and it will require three
years longer before it can be completed, only 700 stars hnv-
ing thus far been observed.

The telescope used for the purpose s o marvel of mechani-
cal delieacy and ingenuity. It ig nine feet in longth, ity ob.
ject glnss ig eight inches in diameter, and it is constructed
throughout of carefully beaten brass, At esch side of the
instrument is a system of prisms and reflectors, together
with graduated circles divided into spaces of five degroes
The figures on the latter are believed to be the finest in the
world, four delicate microscopes being used in reading them.
The prisms and reflectors are placed in glass cases, and serve
to curry the light from a single flame to every point of the
telescope where illumination is necessary. By this means,
the small wires in the eye piece used for caleulating the po-
gition of a star, and also the graduated circles from which
the degrees are read by the microscopes, are brilliantly lit up;
while another series of refleetors throws a flood of light over
the recording table. y 3

The best qualities of the telesccpe are its marvelous rapid-
ity of movement and admirable steadiness and rigidity.
By the aid of s finding arc, divided into spaces of five
degrees, the instrument may be set eleven times in the brief
space of one minute, at an equal number of degrees ranging
from extreme nozlh to extreme south. In zone work, where
the graduated are is necessarily much shorter, the telescope
can be set even twenty-two times in & minu
work of the telescope is from thirty to thix
hour. Fifty-two stars have been observed in this time,which,
the Boston Globe, from which we obtain the above description,
says is the most rapid work ever accomplished at the obsery-
atory. The shortest time in which the observation of a
star can be made is thirty-five seconds. Between April 1871
and May 1872, four thousand observations were taken, and a
catalogue of seven hundred stars made.

The Hartford Steam Boller Inspection and

Insurance Company. oK

The Hartford Steam Boiler Inspection and Insurance Com-
pany makes the following report of its hupecﬂom‘ln“
months of October and November, 1872: s |

During these months, there were 2,217 visits of inspection
made, and 4,162 boilers esamined—3,922 externally, and
1,311 internally—while 878 were tested by hydraulic pres-
sure. The number of defects in all discovered were 1,981
of which 403 were regarded as particularly dangerous. These
defects were as follows:

Furnaces out of shape, 102—23 dangerous; fractures, 208—
89 dangerous; burned plates, 188—52 dangerous; blistered
plates, 267—85 dangerous; sediment and deposit, 420—25
dangerous ; incrustation and scale, 383—45 dangerous; exter-
nal corrosion, 145—21 dangerous; internal corrosion, 55—7
dangerous; Internal grooving, 22—8 dangerous; water gages
defective, 123—19 dangerous; blow-ont apparatus defective,
32—8 dangerous; safety valves overlonded, 69—20 danger-
ous; pressure gages defective, 285—88 dangerous, These
varied from —10 to-+20. Boilers without gages, 145—25 dun-
gerous; cases of deficioncy of water, 19—19 dangerous;
broken braces and stays, 40—84 dangerous; boilers worn
out and beyond repair, and condemned, 81. Many of the
defects enumerated above come from neglect on the part of
the boiler attendants, The boilers are blown down under
heavy pressure, or, having been blown down, are filled up
immediately with cold water, and bad fracturos nre cansed,
Some boilers have been found sot with the minimum water
line below the fire line. Theorctically, there is but one water
line, and practically it should be the same; but wo not unfre-
quently find wator carriod at difforent hights in the same
boiler. Tho water gages or try cocks should be go arranged
that water discharging from the lower one indientes a suffi-
cient hight above the fire line to lhoroughly protect the
sheets from overheating,  Boilers should be eleaned often
The accumulntion of mud and various kinds of deposit ren-
ders the boller liable to be badly burnt, There are many

| “little pointa™ that must be observed, if safety and economy

are to be attained,

““ Little things" neglected often lead to
great disasters, .

oL J

PROFESSOR. TYNDALL sails for Epgland on the 5th of
Fobruary. :
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the way, was not condneted by machinery), although the

e GLEANINGS IN SCIENCE AND ART.

rope dancer, a skilfally mansged wonder, more nearly ap

I Pursult of Sclentific Information. | pronchied s first class androidal devieo, no very striking

‘Some yoars past, among a variety of presenta to the Imaum l things have been invented of that kind, at home or abroad
of Yeman, from an English gentleman, was a medicine chest. | The trumpeter was a marvel at first, but the same bellows

i I r i J 3 ith wind if It had been

Royal Highness avalled himself of an opportune visit of | would have supplied the instrament wit ‘
n;m 10 his domaing, to ascertaln !h':"'cx-d virtue of | In & barrel or a packing box. When that fact was realized
‘.‘-m writing out in full with his own hand the dose, | by visitors, tho excitement gradually subsided. Some in

hmﬁﬂmn How he suceeeded in the administra. | VERIOTS Among us are capable of making such Ingenious con- |

tion of drugs to cure discases of which he knew less than |trivances, but few can afford the time.
ho did of the remoedies hns not been chronieled. Primitive and Modern Light Houses,

Before the dethronement of His Majesty the last king of | Commercial enterprise must have tho fostering eare of
QOude, ina colleetion of presents from the British Government | pyvornment.  Safoty for life and property at sea is better se
was & box of soda powders. He demanded of the chamber- | oqred remote from land than on the coast.  Early, therefore,
Iain of the palace what they were for? It was explained 10| iy the maritime industry of England, poor people residing
him to be a right royal boverage, such as was habitually | poar inlets, the estuaries of rivers, or dangerous rocks, were
taken by the soverelgn of Great Britain. ** Well then," said ;--.-ru-lumvd to build fires at night to apprise seamen ap
the groat potentate of Indin, ““ lot me try them.” One dozen | sronching shore of their relation to channels, shoals, or
papers of the soda were dissolved in & tumbler of water and | ,5r1y as tho case might be, for which they received pres
gulped down at ane long swallow. Smacking his lips, the | snie for their useful service. In time, such lights be.
monarch denounced it as a barbarous drink as ever was In | oyno indispensable. Finally, Government erected towers,
vonted, expressing unqualified surprise that Christian royal | qqpporting lanterns at the top.  That took, from those who
ty could revel on such horrid stafl had kept watch fires, some of their living. Some were ablo

Fortunately it was discovered that there were twelve papens | o erect light houses themselves, and a law was enacted al.
of tartaric acid to go with the first. ** Ahha!” exclaimed the { lowing them to collect, from passing vessels, a fee for the

g, still scowling with the shocking taste of soda, *“let us |1 ht  In the first case, ground rent wax paid as a compen-
:‘:"th ingtantly.” A moment after, the whole “’“"‘s‘fﬂon for loss of their former pittance. Such was the be-
waa thrown into frightful alarm by the extraordinary con- !ginnlng of light houses on the coast of England. At length
tortions, writhings and groanings of His Majesty, rolling |y poard of superintendents was created, to soe that lights
over the floor, oppressed with gas.  He felt himself blown up | wore attended to, which is the origin of the Trinity House.
like an air balloon, expecting momentarily to explode. When | gyen now, very many light houses are private property,
relieved, he expressed surprise that the civilization of Europo | viglding bountifully, and some of the old light house ground

considered soda water a luxury for nono but erowned heads!

Power of Intelloct,
Thomas Telford, who died in London on September 2, 1834,
was one of the most remarkable engineers of our times, when

rents are extremely valuable, the foundation of the wealth
of some families. They go to the custom houses to get their
income, which the collector of a port exacts from coming and
going vessels, American vessels for a long while were as.

the circamstances of his origin are taken into ideration,
as family influence is so potent in Groat Britain. He was
the son of a poor shepherd in Scotland. His father died
when he was a small boy, leaving him alone to contend with
poverty for position. Unaided he became a splendid French,
Ttalian, and Latin scholar, and an engineer of such transcen-
dant ability as to be an eminent anthority. Bridge building
was his forte. He built the suspension bridge at the Straits
of Menai, quite as marvelous ag the tubular bridge o milo
above it. St. Katherine's docks in London are splendid evi-
dences of Mr. Telford's estraordinary engineering attain.
ments. His death was deplored as a national loss,
Androldes,

* Wandering one day through the streets of Vienna, notice
of an exhibition of various mechanical figures was sufficient.
Iy attructive to Induce us to enter, It was a rare colleotion
of apparently self-moving men and women, who had every-
thing but souls to make them indopendent citizens. Vau-
carin was one of the extraordinary mechanical geniuses
in the early part of the last century. His artificial duck, that
paddled about the margin of a pond, picked up corn and sig-

nificantly quacked at suitable intervals, was a wonderful tri-

umph of skill, but the spinet player put into the shade
every androidal invention before or since. There sat a

1 for light money on entering English ports, while here,
all light houses belong to Government, which never has ex.
acted any thing from navigators. This condition of things,
making us psy and paying nothing when English vesscls
came into United States ports, led to modifications of British
light money regulations, so that no light house tax is now
imposed on American vessels on arriving in British waters,
ns formerly, Instead of large blazing fires, as in the olden
time, or till within a few years, consuming enormous quan-
titles of sperm ofl for light houses, it being the only kind
that could be relied upon in extremely cold weather, the
whole system lias been improved immensely. The consump-
tion of oil is far less, while many excellent arrangements of
roflectors characterize modernly construected lanterns. No
now improvements have recently been suggested. France
has taken the lead of other nations in light houses. A de-
talled description of the manner of utilizing light and throw

ing it to the greatest distance, as accomplished in France,
would make an essay. ‘Those who are particularly interested
in that department of science would be profited by recent
publications on the subject from the French press. Accord-
ing to an official report of the Light Honse Board to the pres-
ent session of Congress, there are 170 sea and coast lights,
894 hardor and river lights, 22 light ships, 354 day (unlight.
ed) beacons, and 2,762 buoys, in position at the expense of
the United States. Besides, thereare 83 air and steam en-
gines, with signal trumpets loud enough to be heard above
the roar of the surf, together with shrill whistles, the siren
and other curious devices to give mariners seasonable no-
tice in fog, storm or darkness. No nation on the globe is
doing more for the interests of commerce and safe navigation

Considerable attention has been directed to well marked
cases of deafness resulting from going down in a diving bell.
| One of these aquatic exploring machines Is suspended from
|8 crane in the Polytechnic Institution of London, and is

. | sirous of ascertaining how it feels to bo under v.ulnuopot-

‘mitted to descend  Resulting from such excursions, it is
alleged, the sense of hearing is impaired. More than eight
years since a young lady felt a pain In her cars while undor

barrely | the bell.  On coming to the surface, ono ear was nearly deaf

| and the hearing in the other defeotive, The advice of an

aurist proved of no avail. Diving bells are in constant re-

quisition in harbor improvements. Large numbers of ope.

| ratives are employed who are experionced in under-water

| work, but no sérions injury to their ears has come to our
knowledge. bly in a small diving bell, closely packed
with visitors, tife speedily vitiated sir might derange the
tension of the drum, which would drag out of plece the

nts, where it had |1ttle internal auditory bones; whilo In a very large one, no
the outbreak of the |Such contingencies are to be apprehended. )

m 1, he holding out an expectation of being| King Frederick William, of Prussla, father of Frederick

' lady oneo more in motion, which no modern | the Great, determined to raise to order soldlers whose stat.

nok: !“é‘

ndertake to do. He soon o iblmb- ure should meet his views of what grenadiers. to
™ umwwlll-b. alty should be. The army wis his hobby, and mm:. his

roy.

special admiration, He had a regiment at Potsdam that was
the talk of the world, on account of thelr heads and shoul.

Of course | ders being far above ardinary bumanity, There were three

. s of 800 ench, 2,400 in all, perfoct Auaks, the short.

r | et of the mon belng seven feet and the tallest nine.  Sueh

lofty beings wore procured from all countries in Eurape
without regard to cost.  James Kirkman, an Irish reerui,

i | men were decoyed and put Into service at all hasards, Next

he compelled them to marry unusually tall women, whether
they consented or not,  Prussia is rich in very tall subjeots,

{he descondants of those glgantic grenadiers ; these are far tall-
| or than the full blooded Kentuckians. In spite of his eceon-
| trie majosty’s efforts, however, Nature wounld have her own
| way, and the children of such parentage were not all tall at
1 m.'u.my, Then again, another law came into operation to
[ thwart the monarch’s ambition to develop & race of monster
wen. Short men very genorally prefer tall wives, and tall
women, dapper little husbands.  Of course there is no very
phillosophiieal way of accounting for taste, but such is the
fact. There in a growth limitation to plants and animals,
On reaching the predestined dimensions, those active arti-
zans that bullt up the body, as far as the law of limitation
| requires, coase laboring and & permanent type of size is thus
‘ established. It is impossible 1o go counter to those laws and

mise glants of any kind, A few individuals, transcending
their kindred in altitude, are apparently sccidental or at
loast are beyond explanation ; but anomalies in that respect,
|like monstrosities, cannot be perpetuated through genera-
tions,

How Far we See,

Herschel was of the opiulon that, with the telescope he
used in those researches in the heavens which immortalized
his name in the annals of Bclence, he could penetrate 407
times farther than Sirias, sssumed 10 be at lenst 5o far dis-
tant that the sun is near at hand in comparison. While ex-
ploring with that instrument, 116,000 stars flitted by the ob-
joct glass in one quarter of an hour, and that subtended an
an angle of only 156°. 8o all the worlds are moving mpidly
in space. Reckoning from the limited zone thus inspected,
the whole celestial reglon could be examined by giving time
enough to the enterprise; and judging from a few sections
{ only within the scope of assisted vision, more than five bil-
| ions of fixed stars might be reasonably supposed to be ree-
ognizable, and could be seen with modern improved instru-
ments.  Bat more are beyond, vastly beyond, and we are
hoping and expecting that, when Mr. Clark, the self-made
astronomer of Cambridge, Mass., and the most progressive
telescope mannfacturer now known to scientists, has com-
pleted his great work, far more amazing discoveries will be
made in the firmament. Surely, the mechanism of the heav-
ens demonstrates the existence of an Intelligent First Canse,
since such magnificent displays of unnumbered worlds, reg-
ulated by laws which secure order in the universe, could not
have originated themselves. God surely reigns and directs.

London Polytechnic Institution.

Instruction with amusement is the great feature here. All
the lectures are of a popular cast, beaatifully illustrated by
men who havea facalty for making difficalt things familiar
to a child. Itisararesccomplishment. Most of the learned
lecturers who come before the public shoot over the heads
of the audience. It is a positive mistake to set in motion an
artillery of unpronounceable terms, which only a Greek pro-
fessor conld comprehend. Lectures in that institution draw
immensely, even in the middle of the day, so eager are those
in pursuit of useful knowledge to hear and see. Chemistry
has been a leading topic, though every branch of science has
its representative in the course of the season. The fee is
small, therefore the theater is full and is crowded when a good
lecturer is to appear. If precisely the same system were in-
augurated in New York, and it could be kept from being the
instrument of two or three professors whose reputation es-
sentinlly depends on keeping all other talent out, the suceess
of the enterprize cannot be doubted.  One of the encouraging
circamstances of the London Polytechnic is its perfectly dem-
ocratic character. No one ambitious aspirant for fame is
allowed to monopolize & chair to the exclusion of others.
Thus variety in manner and matter is insured, and the pub-
lic like it. An audience tires of the same lecturer forever
and for aye—an armagement sometimes called the American
system. The stomach loathes to have only one kind of food
at overy meal. Variety is as necessary for the brain as a
change of diet for the stomach.

¥Fat and Lean.

Moat eaters and vegetarians show in their persons the ef-
focts of the diet. The first has the most brain force and
nervous energy. A mixed food of animal and vegetable -
tions developes the highest intellectual powers. A strictly
vegetable living ordinarily gives a fair complexion, and ami-
ability and extreme pugnacity when the vegetarian's views in
regard to that one engrossing thought of his life are discussed.
They are annual.-meoting reformers, without ever setting =
river on fire. Arabs are a sober, frugal race, rather slonder,
not tall, conscientious and contentious on religious subjects.
They largely subsist on rice, pulse, milk and kelmae, some-
thing similar to whipped cream, through a vast region of an
arld country where thoy are indigenous  They are not des-
titute of mutton, goats, camels and game; but thoy manifest
0o disposition to feed upon meats, ss is necessary in tem-
perate gones or in high northern Iatitudes. An intellectual
man, one of their kindred, who rises to distinction by the
grandeur of his mental status, is extremely rare. The beer
and alo drinkers expand and grow fat, but they are tot much
given to profound researches in Science

. -

Death of FProfessor Ranklue,

We regrot to hear of the death of W. J. M. Rankine,
Regiua Professor of Civil Engineering and Mechanics in the
University of Glasgow, Scotland. The deceased professor
had a long and widely extended reputation, and was a mem.
ber of many scientific societies in the different countries of
Europe and America. His ** Manual of Machinery and Mill.
work ” is a standard authority on the goometry, dynamics,
and construction of muchinery, He died at Glasgow on
Decomber 24, in the 53rd year of his age,
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dwelling, and | improvement that the apparstus should be loeated In the [
attie Instend of the basement, for the reason that the cold
alr, being heavier, would naturally sink, and thus require

70 [FEBrRUARY 1, 1873,

IMPROVED SEED PLANTER. rangement would cost more than an ordinary
The invention herewith illustrated In a seed plantor In | ls, therefore, out of the question in private residences And
which the amount of seed roquired for a hill Is elevated with
In the seed hopper, and discharged through a hole in the up ‘
por part of the hopper into & drop tube. The seed is thus | through his ehiimbey, the heated oater air, of course
deposited at proper Intervals and without injury
Fig. 1 affords a perspective goneral view of the deviee,
and Fig. 2 a wectional plan from which the working doetails

unless the alr in the building wan at a higher temperature

from the house out | Jess power,  That is true; but unless the alr in the attie s

rash- | first coo'ed it would not be heavier; and it i impracticable

than that outslde, the carrent would be

| to loeate and operate the eooling and forcing apparatus in
the top of the houpe

ing into the rooms through the windows and other openings,
the
current could be aws

and thao reatin same temperatare Power must be used, and to render it
nd thas ere R ame o

ured. the sl would | convenient, it must be down stairs.  Aas yet, I have seen no

in doors as out
Even if an Inward \

-

2
}
!
{
i

will best bo understood. A is the soed hopper mounted o
A framo supported upon wheels. The
axle revolves with the wheels, and up
on itare eams, B B, which lmpinge
upon the lower end of aslide, C. The
Iatter Is thereby eausad to reciprocato,
being first raised by the cams and then
returned to Its origionl position by the
reaction of the spring, D, attached to
fts uppor extremity. The slide, C,
moving close to the back of the hop
per, carries a cup, E, shaped an shown
In the back of the hopper is also the
opening, F When the in
ralsed by the cams the cup is brought

slide, O,

opposite this aperture, through which
its contents pass into the discharge
tube, G. The orifice, F, is kept closed
while the slide is down, by means of
a spring cover, H, which is raised clear
The
partition, 1, in the hopper is notched or

of the holo by the ascending cup

perforated at the bottom to regulate
the hight to which the seed fills the
back compartment. When it de -
gired to transport the planter from one

locality to another, the slide, C,, is held

I' not be percoptibly cooled by passing through his tunnel, un

/'-I.l' /

DARCY'S SEED PLANTER.

thing to convinee me of the impracticability or danger of my
plan, ’-n-\imlnl.\' deseribod, aud | in-
tend to give it a thorough trial the
coming summer

In conclusion I may state that, dar-
ing the heatod term of the past sum
mor, I had loeated over my dosk a fan,
operatod by n small water engine of
geven olghthy ineh piston, and I found
it such o luxury that I Intend nover to
without it hereafter during hot
,  weathor, in this Intitude at least,

W. ¢, Dopar,

boe

Washington, D, C
SRS J3 ¥
Exhalation of Carbonle Acld by

Man,

Some interesting researches on the
quantity of earbonie acid exhaled in &
the skin of a man
been conducted by Herr H. Au.
bert and his assistant, Herr Lange, and
have appeared in the last number of
Plluger's Arekio fiir Phywiologie. The
experiments have been earefully made
in an

given time from

have

air-tight chamber, in which the

subject for experiment was reated, and

elevated clear of the cams by means of the bolt or eatch, J, | less of much greater length than wounld, in most cases, be | through which a current of air, freed from earbonic acid,

on top of the hopper The furrow for receiving the

opened and closed by suitable devices attac hed to the frame

of the apparatus

Patented through the Scientific American Patent Agency,

peed is

found possible to make. A tunnel without the chimney, |

believe, is in use at the Government Insano Asylum, just

> . . =y, |
r 20, 1872. For farther information relative to sale n’/h =. = ._D———
: - G g ="
of rights, etc. , address the inventor, Mr. John H. Dancy, J .
Dancyy Haywood Co., Tenn

L

COOLING OUR HOUSES.
To the Editor of the Scientific American:

In your paper of September 4 was published an article of

mine on heating and cooling our dwellings, to which replies
were made in the issues of October 5 and 14, on which I de
sire to say = few words,

In the articlo of October 5, R, H. A. expresses the idea that
my method might prove injurious, as there is danger in a
sudden and extreme lowering of the temperature from 90°
to 75°, the dew point. Of course there would be danger if
it were carried to an excess, as there is in all excesses; but
of this there is no prodability whatever, During the past
three or four years, the experiment has been thoroughly tried
in the Capitol building, in this city, and instead of making
it dangerously cool, the only difficulty has been to get it cool
enough, As is generally known, the building is ventilated
by means of fans worked by steam ongines located in the
basement, which force alarge volume of air, through passa-
ges, into the rooms above, the air being heated during cold
weather by means of steam pipes laid in these passagos
During the summer gession the halls were uncomfortably
hot: and, to remedy this, large quantities of ice—a tun or
more at & time—was placed
in the passages, and the air
passed over and through it,
but with little effect. It was
found impossible to lower the
temperature in the House or
Senate more than from 2° to
4°. Finally, the present en.
gineer of the Senate, Mr, H,
F. Hayden, hit upon the plan
of water spray the air
chamber: a fine spray or mist,
as though made by a gigantic

in

atomizer, and the result was
most beneficial, the tempera.
ture being reduced from 10
to 14",  This
used for two seasons or more,
without any injury

has now been

I give you herewith a dia
gram of the building, show-
ing the apparatus in opera.
tion. So I think R, H. A,
may disming hig fears on that
point. It
lower the temperature of our

is not po easy o

rooms in hot

weather as to
create any danger from an ex
cess in that direction, as those
who try it will find

With reference to the plan
suggested by Egberd, in the
Imsue of October 14, 1 would
say that it is not practicable,
expecially in As a
general rule, there is no room
for buiing the tall chim
neys and digging the

cities

con

over the Potomae river from this city, and is found to work

! »
room, and the ground is well adapted for such a purpose

Some other correspondent, I forget who, suggested as an

W .'f““;

well; but it is both long and large, there being plenty of

was steadily passing, while the proportion of earbonic acid
in the air on leaving the chamber was estimated by trans.
mission through bulbed tubes containing a solution of a salt
of barium. The results of these investigations lead to the
general conclusion that wsixty-two grains of carbonic acid
are exhaled from the body of a full.grown man, through the

'skiu. in the course of twenty-four hours,

- -

The “Scientific American”™ In Philadelphin,

Messrs. Richards, London,and Kelley, of Philadelphin, Pa.,
write as follows: “ We have presented, to each of some 8
or 10 apprentices, a subscription to the SciExTIFIC AMERI-
CAN, believing that they will be much the better for reading
it. They are pleased with the idea and are stimulated to
increased interest in their trade. Many of our workmen
have been subscribers for a long time, so that fully 50 per
cent of them are taking your paper, as well as other me-
chanical works—a reading community. We will add to the
list of subscribers as we have occasion. Permit me to add
that the BeieNCE RECORD is very finely edited and is very
interesting. It will receive a position in our library.”

o
Words for Horses,

If horses were next thing to deaf, there would be an ex-
cuse for the shoutings and yellings so generally indulged in,
but they are not, and therefore need not be spoken to so
loudly and harshly.

Gentle

The ear of a horse is very sensitive,
and, save in exceptional cases, it is possible to control his
motions by a command given in a moderate tone of voice.

A horse is a teachable animal, and is always affected by
kind treatment. The fact of the
matter is that, if kind words and

gentle treatment throughout
were given to these noble animals
instead of oaths, curses, and

blows, we should find their docil-
ity greatly increased. Just im-
agine, if you will, a gee! or
whoa | uttered in n tone suf-
ficiently loud to be heard half o
mile distant, and this command
given to an animal within five or
ten feet of the party piving it
Wherein consists the nocessity
for it? Why not resort to more
rational and cortainly
pleasing means? Why not speak

This is all
The horse, if
not deaf, can hear it, and will as

more

in a moderate tone?
that is required.

readily obey as if given in thun-
dering tones,

One of the best managed teams
over seen was controlled by the
driver without the indulgence of
this yelling. The
driver rarely ever spoke above
his ordinary tone of voice, and
yot his horses laid their
work with as much willingness
and apparently groater earnest
ness than if they had been driven
to it by fearful shoutings and
blows The horse in an intelli-
goent animal. None of the brute

unmusical

into

creation more readily appreciste
kind words and kind treatment.
Such facts should be considered

’
1]
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B NEW B;I;G-B OVER THE NILE, | gineer, and submitted to the approval of Mr, Fowler, an chie f I\vh'::'h Temail Pacha will bo best remembered. The h'r'ulgh
Tho accompanying engraving, propared from nnkotch made | conpulting engineer to his Highness the V I',' roy. An active ' in ‘u( ?run "l':|'a":-' “n- llis girders, 1nnd mnnmc.trd wn'ltx—h:
on tho spot for The Engineer, shows n handsome new bridge | commencement with the works was mado in the beginning l swinging draw having a one hundred foot opening.

across the Nilo, which has jlul been completed for the Egyp- | of January of the present year, By June, sixteon cant fron | le ngth of the bridge Is 1,250 foet ; width, between centers of

tian Government by Mossrs. Shaw and Thomson, of Leaden- | eylinders, 88 foot long and 8 feet 0 inchon In dinmeter, had | girders, 40 feet, Total weight of the iron work, 1,700 tuns.
5 i sneinee . ) y rive alx or cylindors ————— - -

hall stroot, and their colleague, Mr. John Dixon, engineer | been sunk in the bed of the river, and six pmaller cy

and (‘onll’u'(‘lor, of Laurenco Pountney Hill, London. had been fixed ly Boptember, 1,700 tunn of fron work hind Mow Dangerous Xco Gorges may bo Avolded,

'
3

In furtherance of
the vast Improve-
monts which the en-
lightened policy of
the present ruler of
Egypt, his Highnesa
Ismail Pacha, has in.
nugurated, it had boe-
como absolutely nee-
essary to connect thoe
city of Cairo with tho
fertile and populons
district on the oppo-
sito banks of the
Nile, n district lying
between the riverand
the Pyramids, em.
bracing the town of
Ghizehh  Itself, in
numerable villages,
Jarge and small, the
palacos of the Viee-
roy at Ghizeh and
Ghizerch, and those
of some of his prin-
cipal nobles.

Some two hundred
years ago the erratic
and f{nvading Nile
flowed past Cairo in
one grand unbroken
stream. The acciden-
tal sinking of a na-
tive felucea or barge,
Inden with stones,
cansed tho formation
of a sand bank. This
sand bank, silting up,
gradually increased
in size, and in time
becamo dignified by
tho namo of the Is-
land of Ghizereh,
which is now some
four or five miles
long and more thana
mile broad. Down
each side of this is.
land flowed an arm
of the nobloe river.
On the shiore opposite
tho suburban palace
of Kasir.el.Nil stands
that of Ghizereh, best
known to European
visitors by the gor-
geous festivities cele-
brated there on the
occasion of the mar-
riage of the eldest
daughter of the Khe-
dive, or what in En-
gland they wonld
stylo the Crown Prin.
coss of Egypt, Closo
to this spot o bridge
of boatn was, for somo
years, in existenco
to sccommodate the
teoming traflle, which
floating structure
govo place, early in
the present year, to
the permanent bridgo
of Kaser ¢l-Nil, con-
structed by a French
company and Freneh
engineers during
three years of labor,

Meantime the west.
ern arm of the river
had been  rendered
passablo by the thor.
vughly Egyptian ex-
pedlent of throwing
dums serons it, on the
wps of which thoe
ronds woro formed,
Butold Nilus would
not tolerate wuch ro.

p.“i" W 'E.'. ot

'HIZIHD IV TTIN THI WIAO IDMEE

ETRTTTICTC: (11

A carrespondent
of the Bt Louis
Railway  Register
furnishes somoe
timely lints rela.
tive to the removal
of the ice gorgens
which, forming ov.
ery winter In our
rivers, often canne
great damage to
vessels and other
structures. These
gorges are pome-
times isolated, but
sometimen n sue-
cession of them, se-
parated by intervals
of but s fow miles
or less, is formed:
they are occasional-
Iy of such magni-
tude and depth as
to completely dam
up the river, espe-
cially if resting up-
on a hard bottom,
producing inunda-
tion of the low
lands. There is
generally sufficient
head in the confined
water 10 cause the
5

ice to move w
considerable veloci-
ty upon the sud.
den rupture of the
g(lfgl'.

Ice can be blasted
2s wellas any other
material, and lce
blasting has been
frequently prac-
ticed in Europe
For this purpose
any of the explo-
sives can be used;
blasting powder is
employed where
slow burning is re-
quired, and for
quick burning any
of the explosive
compounds, asdna-
lin or dynamite,
will serve. Inbreak-
ing up a gorge, one
would commence in
general at the lower
end, taking off
strips all the way
across, allowing

them to float down
with the current,
and working up
thus towards the
head until the end
was accomplished
Care would be re-
quired not to pro
duce enough dis.
turbance to  start
the whole mass at
once, a#, in that
Cuse, the operator
would produce just
what ho was alming
to avold, and per
hups bring down o
muass of 1co on him
self from  romo
point above Where
It Isnecossary to re
move an  interme
diate gorge, and
there Is not current
c¢nough in the reach
of water below it
to float off the ple-

ces, amodemnte cur.

stralnt, and, threatenlng to burst his bonds and widen his|been manufsctured and sent out from
bed, by washing down the palaces and quay walls that bor
dored Lis solo remaining channel, 1t bocamo fmperatively

England, trans. | rent could be indnced, in some cases, by opening a narrow
shipped up the Nile, and placed in position ; the masonry and | cut in the gorge below, slthough this might be an operation
conerete were eompletod, the swing space was turned round | of some difficulty, Whero a line of telegraph runs in close
Resassary (o bridge over aa raphdly as possible and reopen | on ita axis by the aid of one man, snd in November the fin. | proximity to the river, several partics ean operate simulta

the old waterway. Iahed structure was finally handed over to the intelligent | neously and in concert, by means of the rapid and easy com

Time belog an object, the work was confided to English | young Prince who presides as chiefof the Public Works De :

haﬁ. aod with o result that secoms fully to have Justified that circumstances will always favor blasting, bat that it
the confidence thus moposed.  The plans, deslgns, and ar- The bridge belongs to the class of works which benefit o ! is sometime
rsogements were, we bolleve, matured by Mr, Dixon, the en. | country,

| munication thus afforded. Of course it is not assumed
partment In Egypt

of great benefit, experience In other countries
The work Lelongs to the industrial monuments by | has plainly shown,
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 LEARN T0 DRAW.

Mo the artisan, there s no Acquiremont outaide hix trade

which is of

machine o & good working draft of the game posscascs
:i advantage omsxf;drethm will matorinlly promoto
his adyancement and, besides, groatly facilitate his eduon-

in his chosen ealling.

mbl“'ing. like Instromental music, requires the cultivation
of both eye and hand; the former to appreciate things as
they really are, in form, color and position ; the latter to act
as tho servaut which roproduces the similitudo of tho ob.
joets recognized by the pereeptive faculties. Itis, therefore,
necessary to bring both mental and physical powers to a given
degree of education n order fo attain a certgin amount of

skill
A few practical hints on thiy subject, designed to serve as

an answer to the question ** How shull T learn to. draw," will
perhaps be found of advantage, At the beginning of the
study, exorcise the oye in apprecinting the shapes of simple
objoots and the memory in retaining the notion of form. We
must learn, and no principle must be more steictly followed,
to soe 4 thing as it appears, not as roason tolls us that it in,
For a common example, wo well know that & cortain pieoo
of furniture, o table, is of such and such o shape; that is, its
Jogs are of equal length, that they rest on the floor, its top is
flat, ete. Now, if we wished to depict our table in a gkotch
from a given point of view, if we allowed our knowledge to
govern our eyesight, we should undoubtedly fail to produce
8 correct reprosentation; and this simply because, relying
upon fact previously acquired, wo should draw what we do
not seo.  We should, to exemplify, make sll four legs of
equal dimensions, whereas those furthest from us appear
tho shortest; we should represent the flat surface as rec-
tangular instead of obligue and acute angled, and, to carry
out the idea still further, did we color our drawing, we
shiould paint it & single shade of oak or mahlogany, so that
in the end we should have a distorted ‘mage of a uniform
hue. We should thus annihilate distance, light and shade;
and to illustrate once more our mistaken method, we would
reprosent two similar objects, one beside us and the other
half a mile away, as of precisely the same dimensions.
Without pursuing tbis branch of our subject further, let the
reader either try the effect for himself, or, if he desires a
more graphic representation, let him look among Hogarth’'s
engravings, to be found in book form in any public library,
for a Inndscape which he will find thus depicted. The ab-
surdity of the dmwing is obvious,
Necessarily, the rules of perspective will aid us to avoid
the above difficulty; but, except for mathematical draft-
ing, we should adyise the student not to hamper his mind in
the beginning with geometrical demonstrations, but to edu-
cate hig eye to unassisted effort.  Nature is the best teacher,
and constant practice in representing her in her ever varying
forms will lay a better groundwork for future accurate draw-
ing than all the treatises ever compiled. Let us counsel the
beginper at the outset to beware of pulblished systems or
“drawing without a master ” handbooks; we never knew
them to produce any other result than an inextricable con-
fusion of ideas. The student should commenee with pencil
and paperto depict the simplest object—for instance, a box
—and represent it in all positions. It may at first be diffi-
cult to perceive the exact form, owing to the relief caused by
light and shade; but if the eyes be partially closed and the
object regarded through the eyelashes, it will appear to be
sn irregularly shaped mass and its outline will be readily fol.
lowed. No matter how rough first attempts may be, perse-
vere,  Skill can only be acquired by practice; snd as the per-
ception is educated, the hand will grow in cunning.  Avoid
artificial aids of every kind; they only retard true progress.
Erase as little as possible; aim st correctness at once:
do not make a line until it has been considered. Work
slowly—rapidity of execution and brillisncy of effect will
come in proper season. Study to express an idea in as
few lines ns possible. A glance at the works of gkill.
fdl artists will show how simply and yet how surely
every stroke of the pencil has a definite purpose.  Fol-
low Ruskin's advice, and never give sway a drawing; to
present & friend with a poor one is no compliment ; tadonate
s good one is 10 deprive oneself of the best result of all pre-
vious lsbors, Keep all, failures and successes: they are
milestones in our onward path. Bystematically avoid the
lithographed pictures sold to serve as copies; we never saw
apy that were not, at best, of doubtfuyl excollence, caleulnted
1o rather mislead than advance the pupil. There is no merit
in pervile copying; if such is to be done, better use trac.
ing paper at once.  Draw boldly—timid and weuk strokes
nevar produce broad effect or a vigorous picture. Better see
too liftle than too much—a few curves accurately drawn
represent o tree in a eketch infinitely truer to nature than
the Iabored and necessarily imperfect delineation of evory leat
of spray.  Facility in ontlining nequired, shades and had-
ows muy be studied,  Here the counsel of one skilled in nrd
may be wought,  We mean skilled in art in the fullest senpe
of the term ; & poor or mediocre teuchier is worse than none;
the best talent attainable may be more costly, but it proves
the clicapest In the end. It is an abominable practice in
many schools to huve the students’ drawings ** corrected by
he muster, 1t is needless to ndd that every spark of indi.
viduslity Is extracted from them, in order that the pu-
pil may * whow progross,” or, by producing pretty pictures
goln o frandulent credit for the instructor. This, of rmlrm"
should not be permitted, for the teacher should be but ;
K""?O 10 call the sttention of the learner 1o what would oth
erwise escape bis notice; to polnt out that certaln effects
that apparently are the result of aceident, are subjoet te

Scienfific Americun,
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known -lawn. and finally to instruct in the mechanieal lnbor
of the manipulation of matorinls,
1t ix excollont practice, aftor n falr degroo of skill is nc.

drawing, ‘R“:l:cm h::?:n:l;;:k: l‘:;lpkl:::'llkm :: quired, tostrive to produce ropresontations of imnges formud
. The \nnie tha

i the *“mind's eye.” Houdin, the Frenol conjurer, says in
i momoirs that his maryolous dexterity In deceiving the
wonses of others was largoly due to tho high cultivation of
Hin porcoptive powers.  He mentions that he began by rap-
idly walking past a shop window and afterwards trying to
call to mind a8 many of the objocts therein, together with
their peculiarition of form and color, as porsible, aftorwards
verifying his memory. This plan on a simpler scalo may bo
practiced in learning to originate, Commencing as before
with some simple articlo, regard it earofully, and, after plae.
ing it out of sight, endeavor to draw it from the Image loft
in the mind, From this, advance by degrees until it is
found that & short glance nt an object is sufficient to ensure
o fair representation of it genoral appearance,  Then poek
to imagine forms and to draw them correctly, always romem.
bering to seleot sueh articles ng subjects as that the skotch
may be vorifiod with the original after completion. Do not
wim at too high s standurd ; it is well to recolloct that art is
u jonlous mistress and requires long years of sorvitude bo-
fore she becomes the servant of herpursuer,  Seek rather to
obtain & fair proficicney, when farthor progress will be op-
tional and dependent solely upon the ability and desire of
the gtudent to devote the necessary timo and labor.

In conclusion, lot us add n word as to how working men
may learn to draw, It is botter for some one man to seek to
interest his comrades and so get & number together in pur-
guit of the same object,  The enthusinsm of a single indi-
vidual is apt to fall when unsupported ; competition between
several is an excellent incentive to labor and success. We
were recently informed of an admirable plan adopted by
the mechanics in the shop of the New York Steam Engine
Company, in Passaic, New Jersey., These men have clubbed
together, purchased for a small sum the necessary instru-
ments, and are now pursuing, during their spare time, o
course of mechanical drafting under the guidance of the
draftsman of the establishment. This example deserves
to be widely followed, and we bolieve that these mechanics
will have no cause to regret so wise an expenditure of unoc-
cupied hours. The same system may bendopted by o sketch-
ing or reading club, an! t':us every opportunity gained for
mutual and self improvement.

The inventor that can represent his idea upon paper, and
thus give it tangible form, is at once possessed of an object
capable of elaboration. His mind is unburdened, a8 it woere,
and free to range to other thoughts, The artisan that ean
fill a volume with suggestions of improved devices as they
occur to him in the routine of his every day life, or is able,
sketch book in hand, to jot down the good ideas of others,
secures an unfailing fund of information, which, if not some
time directly productive of lucrative returns, will be of in-
estimable benefit to him throughout his whole career,

DR. DRAPER’S RESEARCHES IN (ACTINO-CHEMISTRY.

The well worn figare, which likens the investigator of the
secret laws of the universe to the explorer of nnknown
lands, is traer than we sometimes think it; and the history
of the outposts which he thrusts far into the dim region of
the unknewn is very apt to be like that of the advance sta-
tions of the pioneer in geographical discovery. The fortu-
nate researcher may strike a point, a Mexico or a Pern, whose
visible wealth will bring him immediate glory and compel
the tide of conquest to set at once in that direction; orit
muy be a California, which must wait ti'l 1o ¢lov advance
of generations shall make the time ripe for the full develop.
ment and appreciation of its riches. The history of science
is full of these contrasts, as every student knows. Of the
Iatter sort of advances, a fine illustration‘may be drawn from
some of Dr. John W. Draper’s researchies in actino.chemistry.
In papers published thirty years ago, Dr. Draper maintained
these two propositions, namely :

1st. I'hat go far from chemical influences being restricted
to the more refrangible rays, every part of the spectrum,
visible and invigible, can give rise to chemical changes, or
modify the molecular arrangement of bodies.

2d. That the ray effective in producing chemical or mole-
cular changes in any special substance is determined by the
absorptive property of that substance.

These points were well taken ; yet the standard treatises on
the solar spectrum continue to tench that only the moro re-
frangible rays have power to produce chemicil changes,

In the lnst issue of the Philosophical Magazine, Dr, Draper
restates these propositions with en abundance of evidence to
prove the current teaching incorrect, Even the so.called
curve of chemical intensity, derived from the action of sun-
light on the sensitive salts of silver, does not truly represent
the range of chemical action in the case, By a careful deter-
mination of the habitudes of sllver iodide, Dr, Draper finds
that every ruy in the speetrum acts on that substance, the
more refrangible rays apparently promoting, the less refran.
gible apparently arresting, the action of dui’llghl on it, those
contrary offeets tuking place not only simultancously but

successively, and that whon considerable intervals of time
intervene,

A;Enm With bitumon and resin—the substances first used
by Niepee for photographic purposes—evory ray in the Bpee-
trum acts, the ““proof” being continuous un'u;;l where the
Fraunhofer lines fall.

The rays which aet chemically on the earbonic ncid of
plants—the moxt important of all actino.chier

~are the loss rofrangihle rays,
‘“echemical

nical operations
not the more refrangible
rays, as they are commonly ealled, Two moeth-

) | ods may be employed for proving this fact—by observing

the place of maximum evelution of oxygen gas in the spee-
trim, and by finding tho place In which yonng etiolated
plants turn greon.  The point of maximum sction in both
onacn bs in the yellow, the range of notion embracing the
orange on one side and n portion of the green on the other.

The nction of light on the eolors of flowers is well known
Yonrn ago these phenomenn were observed far enough to de
termine that nearly every radintion affected some particular
eolor, Thus paper stained yellow by corchorus japonica in
whitened by green, blae, indigo, and violet rays.  The rose
red of thoten weeks stock is changed by the yellow, orangs,
and red; and #oon, the genorsl law of such action—diseov-
ered by Grothuss and verified by Herschiol—being that the
rys which are effective in the destraction of any given veg.
stable color are those which by their union produce a tint
complementary to the color destroyed.

In this connection Dr, Drapor ealls attention fo n matter
worth examining, namely, that the physiological explanation
of sight may hinge on the fact that, like vogetable colors, the
rotina is & earbon compound, and earbon s affected mainly
by rays whose wave lengths aro between those of the extreme
red and the extreme violet, the maximum being In the yellow,
In other words, the chemical eurve of carbon in the spec-
tram is the same ag the curve of luminowity, as represented
by Herschel.  This being the ease, tho possible development
of human vigion up to the eapacity to mensure vibrations
now invisible, as suggested by Professor Tyndall in his re-
cent lectures, would depend not on education but on s
change in the chemical componition of the reting, which is
hardly to be expected.  But this is npart from Dr. Draper's
memoir.

The action of light on the growth of plant stems and
roots proves with equal conclusiveness that it is wrong to
restrict the chemical foree of the spectrum to any special re-
gion. As observed by Dr. Gardoer, seeds germinating in
darkness develop vertical stems. On exposing such stems to
the spectrum & bending movement begins toward the indigo,
the stems in the indigo bending toward the approaching ray.
Removed into darkness, the stems recover their upright po-
sition. Repeating and extending these observations, M. Du-
brochet found that plant roots beud from the light, this ac-
tion being produced by all the colored rays of the spectrum.
In support of his second proposition, namely, that the ray
absorbed by any substance is the one which produces chemi-
enl effects in it, Dr. Draper reviews at great length the
modes in which radiations act on the decomposition of silyer
jodide, and in the combination of chlorine and hydrogen,
Briefly stated, his deductions are as follows:

When a radintion impinges on a material substance, it im-
parts to that substance more or less of its vis viva, and there-
fore undergoes n change, The substance is also disturbed,
its physical and chemical properties determining the pheno-
mena which result,

If the substance is black and undecomposable, the radiation
establishes vibrations among the molecules it encounters.
each molecule becomes a center of agitation, and heat radia
tion and conduction in all directions are the result.

If the substance is colored and undecomposable, it will ex-
tinguish the rays complementary to its own tint, and its tem-
peratare will rise correspondingly.

If the substance is decomposable, the absorbed radiation
will be expended in breaking down the union of those parti-
cles which have arrested it with their associated particles.

In the last case the effect presents two separate and dis-
tinct phases, the physical and the chemical. The first phase,
the physical, consists in a disturbance of the group of mole-
cules about to be decomposed. Up to a certain point the
dislocation may be checked, stopped, and the original condi-
tion restored ; but that point once gained, decomposition en-
sues, and the result is permanent. These phases are hap-
pily illustrated by the following familiar example:

*“ If a sheet of paper be held before a fire, its surface will
gradually warm; and if the exposure be not too long or too
liot, on removing it the paper will gradually cool, recovering
its former condition without any permanent change. One
could conceive that the laws of absorption and radiation
might not only be studied, but could be again illustrated by
the exposure and removal of such a sheet. But a certain
point of temperature or exposure gained, the paper scorches,
that is, undergoes s chemical change, and then there is no
restoration, no recovery of its original condition,”

As in his former memoir Dr. Draper demonstrated the
hieating power of radintions to reside in all equally, what-
ever their refrangibility, o in this he proves the power to
produce chemical changes to be manifested by rays of every
refrangibility, different substances being acted on by differ-
ent rays. In other words, the seeming three-fold nature of
radintions is due solely to the character of the substances on
which they impinge; those rays which are reflocted affect
our cyes as light ; those which are ahsorbed set up molecular
motions, which manifest themselves as heat or chemionl ne-
tion, according to the constitution of the absorbing sub-
stance,

IT is not what we have or what we have not which adds
to or subtracts from our felicity. It is the longing for more
than we have, the envying of those who possess more, and
the wish to appear in the world of more consequence than we

really are which destroy our peace of mind, and eventually
lead to ruln.

-

““ Engincer,” of Youngstown, Ohio, whose interesting let-
ters on bollor explosions have been published in our pages,
waye: ** Lhuve four volomes of your valuable journal bound
und I have four more ready to bind, There is not a book in
my library that T would not rather part with than the .
volumes of the SCIENTIFIC AMERICAN,”
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¥nets for the Lndies. Mo Mary Sandery, Jersey City, N.J., has need
m & Wikion Lock-Stiteh Machine stuee 160, ron-unllr. on it
~ Klnda o Olltm'. without repales, and broxen but one needle (scoldentally)
~ would not sell It for $1,000 If sho could not got auother. See thy now Im
~ provements snd Woods' Look-Stiteh Ripper.

Recent American and ,_ﬁomgn Qatmts.

Improved Pruning Shoars,

Ames I Moslton, Pail's Rranch, Tenn.~This lavestion relatos to an fn-
provemest ia shears for Ppruning parpeses, wheredy they sre rendered wore
efcctive than the ordinary kind, and it consiats principally la the method of
M-hﬂuqmnﬁ wpot Ihe branch or lnb 1o be separated,
by the empk of a by iy or ly sllding cutier which s
operated by means of & patr of hand levers. The second feature of the inven:
Uon conslsts tn providing the cutting blades with & secles of holes which
are etnployed for sdjusting the same as It wears away, or for reguiating the
dletance between (he cotter snd holding jaw.

Improved Feather Renovator.

Badger N. MeKimm aud Jobn R. Geardart, Lathrop, Mo.~Thn tuvention
consists tn previding (he silrrors of & foather renovator with loops at aoe
oad and & Hl“ coveaye clamp ol Lhe other so Lhat they can be easily
detaehed.

Tmpreved Spring Pewer for Sewing Machines.
Jumes Cleveland, of Witllamaburg, snd Charles A. Todd, of New York
"gity ~This nvention has for 1ts object to farntsh an tmproved spring power
for driving & sewing machine at any desired velocity, and whioh shall bo sa
wonstrocted that (he tonston may be readily Kept upon L spring, so thut
(he machise may b run continoonsly for any desired lengih of thne.

Grain Bisding Harvester.

Harry 1. Bridenthall, Jr., Youngstown, Pa~This tnveation has for it
object to lmprove the construction of the harvester for whieh letters pat-
ent No. 107, were lisued October 17, 1571, 40 as to make It a self binder;
and It sists tn the bination of & block, crossed or dlagonal rods, and
thelrsupports of equivaleats with the driviag pltown and sickie bar | fnsulta
ble mechanium, for the purposs of ralsing the gavel 1010 contact with (he
Moding device, for the purpose of twisting bands upon aud aronud the
graln bundles, for (he parpose of forming & straw band around the gavel
while betng held and rotated by the endless chaln; and fo the comblnation
of the Jover chaln and Jever for ralaing tho cutter bar with the cutter bar
and with the pivoted seat and plroted standand.

Apparatas for Preparing Reofing Felt,

George W. Pund, Brooklyu, N. Y., assignor 1o hlmeelf, J. W. Smith and
J. W. Coolldge, ol-n-phea—m object of m present inveation Is to
tmpr the ¥ employed 1o {2 0 what s Known as roofs
ing felt ; and it 1o making the fra onnmntn-pon which the
felt or psper Is rolled adjustable, #o (hat the differvnt rolls of felt or paper,
mmnnm”muummmm the

feed or compressing rollers, wi even and be unlform
with each other, thereby off the edges
of the felt to make them for sdjusting the
uprights which support if the felt or paper.
Wiltiam T, F. Smith, B for Iis object to
faralah an tmproved Il be »0 constructed

25 Lo enable the corn to be pia in | crow, By sultable con-
struction the movetnent of & rope eu(huu:y’h‘the sane direction oper-
Ates the dropping slide alternately in opposite directions, knobs belog ar
ranged at such & distance aPpart a4 to operate the slide and drop the corn ar
the proper polnts.

~ Improved Adjuster for Well Drills.

Joseph Gallagher, Shambdurg, Pena.—The object of this tavention s to
" provide stmple and means for uupmmunldrm-
mmwm-mmumumm.
consists in a grooved wrist bar and a screw clamp. Iz attachlog uodnln
1o the working beats, the part of the bar between the clamp and the wrists
s \nserted In & wlot In tho end of the beam. The whole device will then

“hang vertically with the wrists resting o » shallow groove on the top of the

‘beamt, 1t fs then made fast to the beam by aslotted timber bolted fast over
the wrists. When thus conneeted tho adjuster (s ready for use either fo
mmmmmun the former case and the straight
“rod in the latter, which may be drawn Iato the groove in the bar sufficlently
‘tight to be held by the friction alone. This device may, therefore, be used
for either pumplng or drilling without removing it from the workiog beam

Jmproved Glove.

o8 L. McMartin, Johnstown, N. ¥—The luvention consists ot s single
Mmhvﬁhmmﬂruuth one plece If made entirely
cll-ltmouﬂnmlt-m with leather front and cloth back.

Tmproved Bolt Trimmer.
"Wmll- Dunlop, Fullarton, Canada.~This [nvention (s an fmprovement i
bolt trimmers (o which a catting tool or chisel Is reciprocate
and toothed segment. The forwand end of the lower lever of

hed to sald sorf:

Iwmproved Palut Hrush,

Lavine A. Lightenhome, Chteago, NL—This Invention relates to an Im-
provament In the olass of paint and varnlsh brushes whose bristies are
socured 1o & tapared or confon) ring snd thelr handles n the sockot of &
oAp 0F AWK sdapted 1o sarew Into the same. The lmprovement conaists In
» mode of securing the bhristles more officiently than heretofore by mesus |
of coment, which is placed In the space or oavity between the serow oap
and hesds of the hristios, and forend 1010 or smong the same by driving |
the handle Into e sooket,

Improved Gntows,

Willlam B, Smith, Copper Creek, H~The inveation relatos Lo weans for
opening double gates. The two gates have high posts, by which they are i
Muged te permanent posts for betug coupled averbead by crose and parallel |
Dars, 46 that one pate will be opencd and closed by the other, the sald gates 1
swinging In opposite directions, Long rods, attached to one of the ‘nh.
and extonding each way along the road, serve for opening and closlng the |
gates without dismounting. The sald rod de, belng longest snd hoaviest at

e auter sides of thelr pivots, hold the latch up and Keep 1he gate fastened
They are lifted up when taken hold of to operate the gates for unlstehing |

them. The lower bage of the gate 14 morable up and down the post for |
shifting the gate higher or lower by the withdmwing of the staple from
ane of the hodes and potting 1t (o another- but the staple of the upper

Ninge, being connected to 8 1ong staple on the gate, allows the gate to alide
up and down froely as muel as required, so that the yute may bhe readily
ralsed in winter above the stiow and ot down agsia when the stow s gone. !

Impraved Reciprocating Steam Engioe. '

Oharies E. Lamb, Wanseon, O.~The distingulshing festares of (his luven
tan are the arrsagement snd operation of an oselliating valve o the pleton
of the englue aud the manner of lutroducing snd oxhamting the steam. On
the end of & tabular pleton rod & valve 1a arranged, within the center of the
plston, and recelves a rotary motlos saficlent to change the portsand sllow
he oplinder 16 1ake and eXhauAl steam at both ends at wach stroke of the en-
gine. Thisrotating motion is produced by means of & pla ln the croteh of the
conaectingrod. On the end of the hollow plston rod ls s collar, with two pro-
Jocting lugs, between which lugs the pin works. The collar is made adjust.
able, Ny means of Lhis sdjustment the valve ls changed or set 80 38 tacut off
the stosttl s00ner OF Iatar, as may be required. The extent of this revolving
wotion depends apon the dlstance of the pia from (he center of the crom
bead. Thls distance ls always supposed to be suflicient (o torn the valve
and change the ports as the croteh of the connecting rod I carried up and
dowti by the engine crank, The steam s admitted (hrough & tabe, which is
screwed Into the end of the valve on the opposite alde of the platon. This
tube reciprocates In and s fnclosed by an Je tube which s with
the boller. As the pleton works back and forth o the eylinder it is prevent-
o frotn turning or partaking of the revolviag motion of (he valve by means
of tho stralght rod which passes through the plston and ls confined In (he
cylindor beads. The positions of the valve are reversed at every stroke of
ihe eugine, and the steam 18 admitted and performs lts work and ls exhaust.
ed with the same regalarity and procision as with the ona.lury slide valve,
a1l the steatn belug admitted throogh s pipe and exh 4 throogh
the hollow piston rod.

Improved Cotton Clesner.

James L. Coker, Hartaville, 8. O.~This invention has for {ts object to far-
nish an tmproved h t for cotton gios for clesnlng the and
foeding 1t to the gin, removing nalls, sand, and other Lmpurities from the
cotton, and feeding It uniformly to the gin. The two sides sad the upper
part of the front end of the frame of the machine are closely Incased. The
-"«’luolmwvulnmro(m-'mudmmrnlhlncm
with wires or slats laclinlog Inward to sllow sand, nalls, ele., to drop
ihrough. The upper front part of the machine {s left open at the top to
serve as a hopper Lo ive the , which rests upon the endloss aproa,
which {s formed by attachiug croes slats 10 bands or belts which pass around
the rollers. The slats of the endless aproa are provided with polots to take
hoM of the cotton and esrry {t forward. The sweeper Is formed by attach-
ing knives or plates (o an inclined position. The sweeper may be adjusted
10 allow more or leas c0110n to pass through to the gin, as may be desired.
And 1t 14 revolved In such & way sa o push the cotton back from the upper

end of the carrier and allow only the destred of 10 be carried
10 the beater. The beater is formed by altaching numerous tecth 1o s cylia-
der, which Ives the from the and knocks out the sand,

nalls, and other lmpurities, which fall through the slatted or wire back of

Value of Patents,

AND HOW TU 0BTAIN THEM.
Practical Hints to Tnventors,

ROBABLY no lnvestment ol » small sumn of money brings s
greater return Lhan the expense Incarred In obtalulng a patant
even when the lavention (s but 4 sosl) one, Larger inveations
are found 1o pay correspendingly well. The names of Hanehard
Morse, Migelow, Colt, Ericsson, Howe, McCormick, Hoe, sad
Others, who have amassed lmmnense fortunes from thelr inves
tions, are well known. And there are (houssads of others who
Bave realtzed large sams from thelr patonts.

More than FIrry THOUSAND laventors have svalled themselives
of the services of Muxy & Co.daring the TWENTY-SIX years
they haye 82200 a4 solicitors and Publisters of the SCIENTIFIC ANENIOAN
They stand st the hesd in this class of busicess: and their lnrge COrDs
of » wietants, mostly selected from the raaks of the Pytest Ofice: men c8p
abie of rendering the best service (o the (aventor, from the experiesce prec
tically obtalned while examioers i the Patent Office : enables MUy & Co
to do everything apperialning to palents RETTER snd cumarzn thas say

other rellable agency,

o

This te the closing Inguiry tn
esrly every letter, deseridbing

HOW TO 4
OBTAIN ogpetprermgdinn o, g

wer canonly be had by presenting 8 complete application for & patest to
the Commissloper of Patents. An spplication conslals of & Model Draw

iogy, Petition, Osth, sod fall Spectfication. Various official rules and tor

malities must 8150 be observed. The efforts of the laventor to do all s
busisess himeelf wre generally without success. After grest perplexity and
delay, he 1s usually glad to seck the ald of persons experiesced In patent
hustness, and have all the work done over agala. The best plas is to rollcit
proper sdvice st the begloning. 1f the parties consalted are booorable men

the lnventor may satsly confide his idess 1o (hem ; they will advise whether
the tmprotement Is prodably patentable, and will give him all the directions
needfui to protect his righta.

How Can I Best Secure My Invention ¥

Thls {» a0 (nquiry Whith oue (aventor naturally saks another, who has had
somwe experience {o oblaluing patests. His answer gencrally is as follows
and correct :

Construct s neat model, pot over a foot 1a any dimension—smmaller If pos-
aible—and send by express, prepaid, sddressed to Muxx & Co., X Park Bow ,
New York, together with & description of 1ts operation and merits, On re-
celpt th 1, they will « the 1 fully, and sdvise you as
10 Its patentadility, free of charge. Or, If yos have not time, or the eans
at hand, to construct & model, make s good 3 pen and ink sketeh of the
tmprovement as possible and send by mail. An asswer sa to the prospect
of a patent will be received, usually, by retora of mall. It i+ sometimes
best 1o have 8 search made at the Patent Office ; such & messure often sves
the cost of an application for a patent.

Preliminary Examination.

1In order to have such search, mage ou( & written description of the loven
tion, It your own words, aod = pencll, or pen and lak, sketch. Send hese
with the fee of 85, by mail, sddresc3d to Muxy & Co, W Park Eow, and in
dae time you will recelve an acknowledgment thereof, followed by a3 writ-
ten report In regand Lo the patentability of your mprovement. This specta
scarch is made with great care, the models and pat st Washilug
1o, to ascertaln whether the lmpr P od I» b
Rejected Cases.

papery, deled for parties who have made

Wu-lor

the machine while the cotton slides down sald back to the cleaning eyllo-
ders, one or more of which are ased. The cylinders are covered with leath
er having wire or card teeth attached to If,0r the card teeth way be altachea
directly to the sald cylinder. The cylinders further cleas the cotton by
it and rubbing it against a board above the sald eylinders,

et

hrough other s, Terms &

To Make an Application for a Patent,

m-mmvu-m:mm.w«mumuu if wus-
tible of one, alth times it may be dispensed with; or, If the In-

and which is ed and 1. A brush cylinder takes the
from the last cleaning cylinder and discharges (L botwoen the gulde boards
oraprons to the gin,

Improved Converting Motlon.

Taylor D. Lakin, Greenfield, N. H.—This fnvention relates to & new me
chanical movement In which a right or left hand nut are arranged within a
eylindrical or other case, and surrounding a threaded spindle, ‘When the
sald eylindrical case Is moved longitudinally—that (s to say, paraliel o the

fon be & chemical prod bhe must farnlsd samples of the lagredi-
unuohvhuhlu posith . These should be y packed,
the Inventor's name marked on them, and ln(by'mm Small

d from a di , can often be sent chesper Dy mail. The safest
WAy to remit money laby:dnﬁ.or’uwm.o. New York, payabdle to
ihe order of MUXY & Co. Persons who live ia remote parts of the country
can usually purchase drafts from thelr merchants on thelr New York cor-

axis of sald spladle~it will cause the latter to be revolved continuoualy in
the same direction. This movemont will be of great advaotage for varlous
purposes ; for hand tools as well as for larger Y such A aug
drilla, sbafts, ete,

stays
mg the block Is sscured a
w«: of the lover. The

s huuubu lo'-:hanudhunxfmmnnloh or from

) conaluts o the mode of constructing the seversl

PRrs 40 58 retider them convenfently detachable from each other, and so

e can be eaally roplaced or the kufves sharpencd,
» !nmvu Corn Planter,

O saslgnor to himaelf and E, L. Lemeret, | of

reoelve lhunln 1a provided with s over, which

mm ‘bottom of the box Is made thick,

lorpl part Lo prevent any more
16 10 the dropplug sllde, The
aud forth o ¢ square grooye formed In
R }M:" b)ook.:‘r.plou. placed
ropplog ¢ by & spring.

‘”MN the seed from the hole In
m.umm;m Keoplng the secds

"“-{u-‘u TR
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NEW BOOKS AND PUBLICATIONS,

A Poruvar TREATISE O GEMS; a Guide for the Teacher
of Natural Sciences, the La dﬁ ,Jeweller, and Amateur,
With Illustrations. Fourt l;\ ition. By Dr. L. Feucht-
waungor, Chemist and Mineralogist, Member of the New
York Lycoum of Nutural History, oto, ete. Published

by the Author, 55 Cedar Street, ew York city,
m Io arepublication of & work of known value, which has long been v
hority on Its subj The 0 this edition has been

ecarried down to m. latest date; and the Dlustrative Uthographs are numer
ousund valuable, the text belng elucidated by wood cuts fn great profusion

DECISIONS OF THE COURTS.

: United States Court.
mu.nm -ruu PATRENT.~LEVI DECKER 08, FARDERICK GROTR, of ol

0y 'Fm
'l% ault % hrouuhl on rolssned Jetters rlunt n{m(od to the plulnllﬂ’i
0 Or

9, 1869, for an ** LInproyem 0 cush
gioal ﬁ}num'u ’ n‘ en’ma mé.;:: ::: o I.:“nh-lml on
3 0 ol thie presol
ton of mﬁu fo N({' Nu against the l'm:s::l *fllhnc'h':u. ‘rr'a'r

uunam Invention conslsta In mn e
l r #Lro ’Nl ocated In or at ! plomul “ dew) ol’t:oc:t‘lﬂl.o‘::

Mln uu .y“ dmo point against whrcruu hnll nlnxu when the game
0 10! rl L, (0;! purpotual In) 1on, and an

of pro.

nn ont of danages,
'}. 2 r the plaintie, ¥ il 208
3 wu for tho defendants,

lnuntlonu Fatented In Bul.nd by Amorlun-.
(Complled from the Commissloners of Patents' Jonmnl )
From I 21 to D ber 51, 19, lnoluslve,
Noors, ®vo~T, 1L Dodge, Warcostor, Mass,
Cannox1ziNg Oray, xvo~G, I, Smith (of Now York elty), Loudon, Kug.
FILLING MOLDS with CLAY, 2r0.~0, H. Houghton, Mariin, Texas,
TLLUMINATING LIQUins—J, Hale, Jr., Cinclunatl, Ohlo.
Maxixo 8TxEL, #T0~T, R. Scowden, Cluclnnatl, Oblo,
MOWER AXD BRAFER W, A, Wood, Hoostek Fally, N. Y.
Pinrar—W.J. Marris (of New York elty), Lotdos, Kngland,
PRINTING TELREGOBAFM.~(. M, Fliolps, Brooklys, N. ¥,
Ra0 TRAKING MAUKINE.—A. Peple, Lowell, Mass,
HCOUNING NxxpLEs, BTo.~Mallett Manafacturing Co., Now Haven, Conn.
Taer Haxuxn.~C, O, Bradiey, Syracuse, ¥. Y.

Warkr rox VEMICLE~O. §, Vreeland, Salamancs, N, Y,

Caveats,

Persons desiring 1o fllo & caveat can have the papers prepared 1o the short-
eat time, by sending & sketch and description of the Iuvention. The Govers -
ment fee fora caveat i §10. A pamphlot of advice reganding applieations
for patents and caveats Is furniahed gratis, on application by wall, Addnu
MUNN & Co., 97 Park Row, New York.

Relssues,

A relssue Is granted 1o the original pateatee, his heirs, or the assigunees of
the entire laterest, when, by reason of an losuficient or defective specifica-
tion, the original patent (s tuvalld, provided the error has arisen from load-
vertenoe, nceldent, or mistake, without any fraudulent or decoptive luton -
ton,

A patentee may, at his option, have o his relssuo s separate patent for
each distinet part of the lnveution comprebended n his original applieation
by paylug the required fee ln each case, and complylng with the other re-
quirements of the law, as In original applications. Address Muxx & Co
51 Park Row, for full particularm.,

Trademarks.

Any person or firm domiclled a the United States, or any firm or corpora.
tion residing (n any forelgn country where similar privileges are extended
to cltlzens of the United States, may register thelr deslgns and obtaln pro
teotion. This s very lmportant to manufactarers (n this country, sud equal
Iy a0 to forelgnere.  For full particulars address Muxx & Co., 87 Park Row
New York.

Canadian FPatontis,

On the Arst of Seplember, 1972, the new patent law of Canada went Into
foree, and patents are now granted to elttzens of the United States on the
SAme favorablo terma as to clttzons of the Dominlon,

I ondor to apply for a patent (o Capada, the applicant must farnish a
mudel, spocifoation and doplicate drawings, substantially the samo as in
Applytog for an Amoriean patent,

Tho patent may bo taken out elthor for Ave years (government fee or $20)
for ten years (goveruinent fee $80) or for Aftesn years (government fee $60)
Tho five and ton year patents may bs extended to the term of Sfteon years
The formalities for extension ara alinple and sot expenst

Ameriean inventions, even If slready patented ia this country, can be
p::‘-nlml In Canada provided the American patent s 0ot more LDAR one yoar
L

Al persona who desire to take out patents fo Casada are requested to
communicate with Muxy & Co, ¥ Park Row, N, ¥, whe will give prompt
attention to the busl and fu fall Instraction.

Address

MUNN & CO,,
PUBLISHERS SCIENTIFIO AMERICAN,
37 Park Row, New York.

ul'vu‘l IN WASHINGTON~Coruner F and
TN Ttk sireots, opposite
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HBusiness and Lergonal. oJDalting an s Beldagchen, T e o | [P :

w' - Insertion under phin, ™.
et &+ e gﬁ' Prose.  For clreulnrs,
"- . .‘.dﬂ:o :7.".'.'.‘.3."&'1.« Milo, Peck & Qo New

T Abswrs il

P . gaya: There are n number of boilers

i "“.‘.‘.':s.‘.'&"""".-.!:.e-" 'ﬁ"mmd::' "ﬁ.’.?""‘wmm Pumping, Drainage, or | betagatiered from feeding throush BUSE plpa 4 uett

infringing or sale and
r“.ll Yoreyth Street, ¥ew York. | wu:hm" ml::wml.
First class istor's  Andrew tostde b
o w"m- Address "g-ct-lc- Heb- | For Solld Wrought-iron Beams, ete., seo ad.
bard, Dasbery, Conn. vertisement. Address Union Iron Mills, Pittsburgh, ..
MHM'M' o .‘Lm M‘\' ’:l.ml:ino for boring Palleys, Gears,
r"l\-'- Y. - s "tﬁnl!.?l:. u:.c No lmit to eapacity. T.J. Balley &

paid ammering or Troe- | vall, Loekport, N. Y.
dmmm ltl‘:lll! faws, Ah‘i Retooths

Traction nes and Plows. Address W. | be without them. 1. B. Davis & Co.
L ML Heydrick, w B, ‘ L

- l';;:lnnlic Prosses and Jucks, now and sec. | enfargod and fmproved. Sold everywhere.

end Band. B Lyon, {0 arand Street, New York. 1 ‘ minute,

Seldon Packing, for stuffing boxes, Cireu. | with s range of over 1,000 yards, and which welk o4
Jars, &c. matiod free. 8% Oliver St., Roston, Muss. 13 pounds, are now belng made at Colt’s Annory,

Foot Lathe for §22. Goodnow & Wightman, | tord, Coun.
= Cornhill, Boston, Mass. g .

Wanted, relinble and responsible parties to |
ol) Engines, Saw Miila, and other maohinery manufag
ured By the Mansfield Machine Works, Mansfield, Ohlo,

For the Best Circnlar Saw Mills and Stoam
Enginos, Statlonary and Portable, of all Sizes, spply to % v
the Mansfield Machine Works, Manadeld, Ohlo. ‘

For Wait's Improved TurbineWaterWheels, | | D, B, asks: How is the golatin used In
Improved Mulay, Gang, and Clroular Saw Mills, l'q’wr | plaster casting made ?
e . fr' .r"'.“m “u.lr\‘xh:r':' o 9.—@G. S. nska: How is the cement with
Wermer, Succasors to £, B/ ‘.;.'(hll‘,i = ;r é tl | which thecol arsate tastened to glass lamps made ?

i ] Boards,Cultivator Teeth, | g
ael I;;‘-‘; ﬂl‘om'r.“l(-;'mnmhuun Steel Casting Co., | 8.—J. A. P, asks: What is the lmsl‘pr.opn.r{
"“;l'""l'l. Pa., of stesl which can be worked same u8 | atfon for flling the holes and seams Inan open Fronch
wrought steel. Al work warmanted. : barr for grinding wheat ?

All Blacksmith Shops need a Holdin ‘b‘l"‘ 4.—L. M. L.asks : If the air s sn‘d:.!vnl_\' l‘:':
to upset bolts by hand. For such, address J. It Abbe, l hausted from the Inside of a yvossol, will the tempora s
Manchester, N. H. ! {n the toxlde remain the same as the alr surrounding it ?

% “al,,a“:‘ P,:wmm Lifting Cams® for Self Strip-| B. C. aska: How ean I make a show
o 3 In e ASSress John 7. Bads, Lowe'h | cau,-;;,n drug store, to contain all kinds of liquors or
. 1 ¢ N ix ) Ired Barrels ' spirits in one glass without thelr mixing *

or sale, at any price, six huane ; : 2 .
o!fonrr ale. Want to 'mrlbo caskx. Address Room 10, | 6.—A. B. C. says: I wm‘nt n ﬂc:':‘[:glf‘c;:tr:::l
B R R STl ot [ T llczm.p;o':‘i ‘l:‘;c(::wr as the ordinary

Circular Saw Mills, with Lane's Patent Sets; | fasten pleces of wooda ¥ -
wore than 130 In operation. Send for descriptive pam- | Bine. g
phict and price st Lane, Pitkin & Brock, Montpe- | 7.—I. G. B. asks: Where canI obtain the
Mer, Vermont, | many kinds of patterns used on stalned and frosted

Wanted Situation—Thoroughly understands | glas?
buliding, setting up, and runnlog Wood Working Ma- 8.—G. R. B. asks: What is a_good compo-
chinery, Would prefer golng South. H.luman, Troy, N.Y. | ytlon to prevent rust on gun barrels? It shouldbeof a
Manufactarers who can furnish Trunk Board | desd black color, as a bright barrel often frightens the
3 to @ Ins. square, please address Sullivan Machine | game,

Company, Claremont, . H. %, 4y | 9.—A.L. N.asks: Will some good mechan-
First Class Bed and Platen Printing Presses [ o o the many thousands who read the ScrExTiric
to order on short notice by Sullivan Machioe Company, ANERIOAN, gIve me & rule for drafiing a link for a steam
Claremont, N, H. | englne?
Machinists—Price List of small Tools free ; o LW ) : w0l
Goar Whoels for Models, i'ricc List free; Chucks and ] 10,—E. asks: What are the simplest meth

1 180 of making and
Drills, Price List free, Goodnow & Wightman, 28 Corn. | :?(:‘:l:;o;:;ll:::ﬂnd molding horn &

mache ?
hill, Boston, Mass. ;
Silver Plater,of 12 years' 11.—G. R. B, asks how the wire cf Wein-
upEc}'ftc:f:? l?:;:lna::g ullcn;:mem. Adﬂ.r;a'a 8, C., | hold's acoustic telegraph, described by us on page 852 of
9 Unlon St Newark, N.J. | yolume XX VL, (s to be Insalated, Is It to beinsnlated

- - - 1 as for electriclty, or to be kept from anything that will
X. \‘}‘lg‘!.e.dc,’.bl_:'"'l' ;B;f?:::'i"uﬁ, }o‘;ll'ne 5 HK“ r‘I‘ deaden the sound ? Should the mouth pleces be soldered

long, M to 3 (nches wide. | o the wire ?
All Fruit-can Tools,Ferracute,Bridgeton, N.J. | 12.—J. D. W_asks: How can make a mold
Nickel Salts and Ammonia, especisily man- | for casting & small cylinder 2 x 4 inches for alide valve

34 : 3 3
ufsctured for Nickel Plating, also * Anodes,” by L. & J. eagines ? Willlead or block tin be & good metal to make

: »
W, Feochtwanger, 55 Codar Street, New York. ! R ol

“Minton & Co.’s Tiles,” by appointment, Gil- | 18.—A. L. asks: What will destroy or neu.
bert Elllott &£ Co., Sole Agents, Xo. 1l Clinton Place, | tralize the narcotic properties of tobacco while belng
#h S¢., New York. | smoked In a plpe ?

English Patent—The Proprietors of the , 14.—E. P. M. wants to know how to coat
* Heald & Claco Centrifogal Pump™ (triumphant at the ‘ plas 1) inches long, of ¥ Inch wire with zinc.
recent Falm) baviag thelr hasds full at bhome, will sell ! :
bialsed 15.—M. and L_ask : Can some one inform
:::‘::‘;::"’ '“::":": Bﬂlu:‘ ’:" - Eeud.‘s m: us of a compressed paper packing, used lnstead of Bad.
Co., Baldwissville, X, T. bitt metal for Jorrnals and raflroad boxes ?

!

For the best Presses and Dies and all Fruit | 10.—J. L. H. asks: Is there any known pro-
Can Tools, apply to Blles & Williama, 115 to 12 Plymouth | ©0# by which Inkstalns can be removed from lawn,
$t., Brookiyn. | printed with violet flowers on & white background? The

. ~ - 1 o "

American Boiler Powder, for certainty, safe- | fok s n maove writing fluld,
u.:nq ehuvn;.. “The Btandard sath-iucrustant.” Am., | 17.—E. E. E. asks: Can any one give a pro-
. .(o...nox .-.Puuburt.h. s, com, other than distillation, for determining when all

Scalo in Boilers. Iwill Remove and provent | the spirit 1n eider, or other fermented Mqulds 1s acetl-
Scale I any Steam Boller, or make no charge. Send for | fled? How many gralos of crystalized carbonate of soda
d:c?lu. Geo. W. Lord, Philadelphia, Pa. { should an ounce (960 gralns) of goed marketable vinegar

Gauges, for Locomotives, Steam, Vacuum, saturate ?

Alr, and Testing purposes—Time and Automatic Record- | - ~ 2

lag Gauges~Eogine Counters, llate Gauges,and Tost | 18, —C. H. K., of Ind., states asa ourious fact
Pamps. Al kinds fine brass work dune by The Recordlng that the * eplzootic Is more Injurious to the Jacks and
Sleam Geuge Company, $i Liberty Street, New York, | Jennets than to the horses. To many of the former the

Dobson’s Patent Scroll Saws make 1100 distemper has proved fatal In the West, Our correspon-
Strokes per minate. Satlafsction gusranteed. John B. dent anka why 1t ta.

Schenck's Sons, 118 Liberty St., N. ¥ ! X
. ae 10, —C, R. M. says: [ want a recipe for a ce-
The Berryman Manuf. Co. make a specialty | ment to stick fannclto iron rolls, something that wil
:::cl«um and safety la working Stesta Botlers. L. | atiek tight and dry quick. I am using & cement com-
¥is & Co., Hartford, Copn. ] posed of ¥ parts white lead, | part Venlee turpentine;
l:a::‘:::llfr lhl::tml"ur;lr;hrm against Fire bat It requires from 7 1o 10 dsys to dry. What can be
- ngu 7. F. W, Farwell, Becretary, 87 | sdded Lo It that will make it hard L Y much
Bcvld'n), Xew York. e & & much shorter

Steam Boiler and Pipe Covering—Economy,

Safety, sud Duravility. Eavos from ten to tweaty per | 20.~A correspondent says: Although much
Oent, Chalmers Spence Company, foot East 9th §t,, ¥ew | P48 appeared from time to time fn this and other Jour-
York—lﬁ'll.x. 24 8¢, 8t Louls, Mo, BAlA 0 regard to the employment of soluble glan, there

Steel ('.w“in.q" “ o PI\NI'I’II," from ten 1bs, Isatill room for (nformation In regard to fte pruotical
upward, can be forged and temporod, Address Collins | U'0: 1% application for coverlng wood Ia very much
& Co., No, 212 Water 8¢, §. Y. | Itmited by the fact of Its solubllity fn cold water, Bol-

Dickingon's Patent Shuped Dismond Carbop | “"L" KIAM ordinarily met with tn the shops, though hard
Poluts snd Adjustable Holder for dressing emery wheely, | 0 POIbed when dry, will absord sufficient molsture
Ericdstones, efe. See Sclentific Americas, July 2 and ona dll"ll- day 1o destroy this surface. | have tried the
Nov. 3, 190, & Nassau 8t Xew York ! ::P:: .

3 X e sur

The Berryman Steam Trap oxcels all others. | s puriy el iated with & solution of common
The beat fs always the cheapest. Addross L B. Davis & [o® water, 1o order that, upon the applica:
Co., Harttord, Coun. ‘ :::'; ::‘fb!mhl;":’ llIu-. & sllieate of soda or of Hme

TR Blllry & Vail, Lockpo: i ve formed, but [ bavemet with only Indiffe

. R : rt, N. Y., Manf. | ) 306 y TONS SN0
Gauge Lathes. . s ' :;;:‘(mll::"“': BOGn it atated in a rocont English porfodicsl
uol)’:’r?‘-?lﬁz;" lvlll l:l:;l‘in Iaaw. f'l'lm genuinge | pown,

) . VO tines s fast s anax, A
Mx foot cross cut and buck saw, . £, M. Boynton, %
Beekman Strees, New York, 8ole Proprietor,

Williamson's Road Bteamer and Steam Plow,

€8t recommended by sowme, of previously wash

as the cane may ho—1s now made by uslog a kmall-
or proportion of the alkall than formarly, and proparing
the solution, under pressure, at a temperature of wu-;
M0*, By this means, s soluble Rlans that s not scted

with robber Tires.Address D, D, Wilkamsen. £2 Brosa | upon inany degree by cold water (and not even by hot

waler, unless

under & presscre asd st a temperat
| f ure
'.;':r Y.or no; ;uF : i equal (o that ot which it was originally p'rl-ur-rl- u:;
ms.,.“ ire .n(lnu)«h ress R J. (‘oum' 10 be produced. Can you give Any lnformation as 10 the

Browy’ rd & | an you give

8 Coalyard Quarry & Contractors’ Ap.

"An(- (ww,.‘u‘w."n.‘ Waterizl by lron cable,
D, Andrews & lro 414 WaterstN. ¥,

Wanted to

! Klass commonly In use, so that 1t can bo ma
Most of the »

Iwo ext s P
24, Now Tayen, Conn, ™ heayy, Address P, O, Box | I want an Inodorous proparation that ahall he nnafre

by cold water,

for
The Berryman Heater and Regulator
tng. Address J. Tattersall, ¥ Oarvoll St Elmirs, . Y. | gream Nollers—Xo one ustug Steam Dollors ean afiord (o

Phlladelphia. | Always right side up—The Olmsted Oilor,

Gatling guns, that fire 400 shots per minute,

Klasn—a sllleate of noda ar of potash, or of

default of any Information on this point,
| ean you give any rule for the cmployment of the soluble
eyl v de svallable ¥

( €4 minersl patnts conalet largoiy of
nae » t '

. M.”I:(llch ] Wx “ood second hand | this, but they also contain boneine of villanous snoll,

sdvertisement, | fag at top (nto perforated pipes, four feet long and four

(nehes above the fue. Isthere any sdvantage ? Amawer:
It bs not unlikely that feeding Into s perforated pipe just
above the flnes of & boller, rather than Into the mad
drums, may allow & more ready settlement of mud and
deposits o the drams, and It will have the advantage of
equalizing the temperatures of the different portions of
the boller, and thus preventing injury by consequont
sralnn. Care should be taken to feed conatantly, if pos-
sible, and regularly, otherwise it will be diicult to keep
the stentn pressure steady.,

J. M. M. asks: Do you know of any instru.
ment that will ecorrectly indieate the heat of molten
wetals? What ls ([t name and where may It be obtalned?
Anawer: 'yrometersare uaed (o determine temperatares
100 high to be Indleated by the thermometer, but we
Know of none that are very rellable at temperstures ex-
eooding 1,000* or 1,900* Falir, You may use one for lead,
but cant fron melts at a temperaturs of 4,74 Fahr, ne-
cording to some anthorities; and (his Is beyond the
ronoh of reliablo indlontors of teinporature,

15, W, nales: Tn there any transparont var-
nial suftable forvarnishing paper, thiut e not affectedby
the setion of muriatie seld? Answer: Paper can be
offectually protected from the corroding action of hy.
droehlorie and other acld fumes by palnting It with a
solution of parafa in petrolenm naphtha, Paper trays
have beon made for photographers' use by simply coating
ordinary paste board with parafin, Huch trays will re.
sist the action of sllver salts, or other aclds, quite as
woll ax gutta percha or ndis robber.

O, 13 nske: What ig the best ink or edge
volor for shoomakers? We can got plenty of Ink, but
{t will not take In leather. Answer: One of the best
blncks for coloring edges onn be made from fron flings
and pure clder vinegar. Put the iron Nliogs, shavings,
or seraps (n an (ron Kettle, cover them with good cider
vinegarand allow the mixture to stand two months,
stirriog frequently ; then straln off the llquor and store
{n small bottles. It will produce a true black, that will
not turn biue after exposure, like vitriol black.

D. G. asks: What are the objections to
melting brass (o a wrought (ron ladle made In the same
form as a crucible? 1 suppose that a certain amount
will adhere to the [ron on (ta first use, butit will not con.
tinue to accumulate. A ladle of lron as above will not
break as a common crucible does, and could be heated In
a shorter time, Answer: The fron ladle would soon
burn out. Fire clay or graphite crucibles are prepared
for the manufacture of brass, and In casting It use (s made
of granite molds, surrounded by & thick coating of clay
and cow dung. Sand molds can also be employed.

P. H. 8, asks: Have any experiments been
tried to supply the place of fire brick in lning cupolas,
by the use of cool water, by using & double oylinder or
boller, one eay three Inchos smaller than the other,
forming a cavity between thelr walls, which shall be
made water tight by connecting them at bottom and top,
and fnserting a pipe at top of larger slze than the waste
plpe at bottom, so as to secare a conatant supply of cool
water between the walls of the outer and loner cylinder,
and thus prevent the heat from destroyiog the inner
wall of the capola? Answer: We know of 2o such ex-
periment. The idea fs not new, however. See our reply
to another and earller correspondent.

J. M. McG. says: What power of engine is
required to run a machine for cutting a bar of fron Xx5
Inches wide diagonally. the cut belng 80 Inches long? It
I8 to be cut by the pressure or stroke of one dle square
down over the edge of another, the die to have a two
Inch stroke actuated by connec fng rod and crank on
driving shaft. How many strokes per miaute will be
practicable, and will it be more economical to hest the
baror to cut it cold? Answer: Forsuch work, a power-
ful machine is needed. If much work fa to be done, and
the machine s to be Kept continuously ln operation, we
should advise beating the bars, by all means, If the ma-
chine is only occaslonally used, the bars tmay probably
be beat worked cold. If the bars are heated, a much
lighter machine will do the work, Probably ten strokos
s mioute will bo as many as will be found convenfent.
See that the shears have a heavy fly wheel, and try an
engine of five horse power, The power required will de-
pend very greatly upon the construction of the shears,
and the charactor of the {ntermediate connection, and
may vary conslderably under differing circunmstances.

B. says: In a dispute regarding the number
of fect, board measure, in a stick of llmter, elght Inches
fquare at one end and fourinches square at the other
and twenty four teet Yong, some claim that it should de
measured ln the middle, which would make 32 feet, snd
others that the right way 15 to measure the contents of
cach end and average it, which would make 80 feet. 1
think neither right. Answer: To obtafn the volume, In
cuble foet, of a tapering stick of squared timber: add
together the areas of the end and four times the sres of
the sectlon at the middle of its leagth, measured In
square feet, and maltiply the sum by one sixth the length
of the stick. The product ls the cable contenis in feet.
Tuis product divided by twelve gives, as a quotient, the
contents in feet, fu board weasury,

P. Brow, say: We have mills here, and
OUrpOWerin atoam ; we bought a stoam gage a short time
ngo, mado by the Utlea Stoam Gage Co,, Utles, N, Y.
When our safoty valvo 1s blowlng off, the gage indicatos
(01ba. Tho dimonsions of snfoty valve are 2% inchos di-
ameter, lover 22 inches long from fuleram to welght,
center of valve 23 inches from fulerum, and the setion
of lever 20 Ibs. We estlmate the pressure at 100 I,
nearly., We exchanged the steam gage for auother of
the same Kind and make, and find 1t the same as the first
one, Arcthey correct, or are we right in caleulating
the pressure on valve? Answer: The pressure on the
stem of the safety valve must bo: &2 malttplied by 2%
Alvided by 2 equals 9% pounds, plus the prossure due
the wolght of the lever, the slee of which our correspon.
dents do not glve, The area of a safoty valyo 2)4 Inohen
In dimmoter (s 8970 square fnches, The preseure per
Mquare lueh required to ratse the valve described would
bo 1 W7 divided by 5976 equals 96 1ba,, and probably the
additional welght of the lever would make (L very nearly
V0 pounds. Have not our correspondents erred In the
Messurement of the valve? If 1t has happened that the
Kiven measure is the dlameter at the ianer edge of the
beariog surface, aud that the bearing s actually st the
outer clreumference of the seat, the proper diameter for
oalcalation will be the Iaiter, which we presume may be
N Inches, &t onnt. Tho area of a olrelo X Inohes diam-
OLOr IN G481 nqunre Inohen, and 873 divided by 6401 oquals
M pounds, The additional pressure due the welght of

the lever may brin
g1t up to W i :
o) I pounds as shown 'by

R. F, L, pays: I am about to rebuild my
saw mill; Town two engines and wish you to tell ing
which I had better use fn the new mill, The englne
now in nee was bollt in Loutaville, Ky, aboul forty ydare
Ao, but wan bored ot and & now platon, with oast fton
rings, put {n some stx yoars ago. The eytinder (s 18 lnches
by 4 feet 6 laches stroke, has slide valve, poppet valve,
and & eatoff entting off steam at § and expanding ¥,
and ls run at 8 revolutions per miaute with ® pounds of
steam In bafler. The steam pipe Is § Inches diameter,
with butterfly valve controlled by Porter governor,
There 1s no bed plate, but the engine Is bolted to heary
eylinder ttmbers. This engitie gives me plenty of power
10 drive two § feet maley sswe, and one 5 feet clrenlsr
saw, with edgers, shingle, and lathe machines, cut-oft
saw, ete. | have an engloe bullt by George Page & Co,
of Baltimore, Md., 1n 1880 1t reats on an lron bed plate,
and (8 15 inches by 2 feet stroke | han double slide yalves,
one on top of the other | the cut off{s variable at pleas.
are, the exhaust steam jackets the eylinder, and there ts
# balanced valve ln steam pipe controfled by a Porter
governor. What [ wish toknow ls: Wil the Page engine
with {ts modern Improvements develope as much power
a8 the 0)d Loulsville engine, carrying the same bofler
pressure?  Which one wonld you adviseme touse? An-
swer: We should suppose that the old engine wonld de.
volop connlderably the most power, If {ta steam and ex-
haust passages are not too small, while the now englne
should he the more economionl, If thers s n doubt
whethor the now engine will supply sufelont power, snd
1f the difference In economy of fuel Is no objection, It
would bie best to nse the old engine, If 1t remalns in good
onler. If a llttle more steam can be safely carried so sa
to bring up the power of the new eagine, it would be
better to try that. We esnnot adyise taking the slight-
est ek, however, Lo secure economy of fuel,

L. M, L. aske: How many pounds pressure
to the square Inch will 1t take to explode a tube con-
structed of the best bhofler fron, 10 feet long, Inslde di-
amoter 2 inches, ontalde diameter § Inches. Anawer: A
tube of any length, of two lnches Internal diameter,
threo inches outalde diameter, and of fron eapable of
bearing a tenslle strain of 80,000 pounds per square fneh
of section would sustalo an Internal pressure of 10,20
pounds, A thick eylinder has less proportional strengih
than a thin one, and, in the case mentioned, no amount
of thicknoss that could be given to aeylinder of such fron
would enable It to bear a pressure of 20,000 pounds per
square inch, The figure given I8 obtalned by use of the
usual rule for thick cylinders.

R. and W, say : R. affirms that a balance or
iy wheel, if {n standing balance, or each side of equal
welght, need notbe at right
angles to the shaft, to ran
fast without affecting the
Meadiness o the shasl. Also
that it may be keyed on at
even &* to the shaft with.
out affecting it, except so
far as the alr may do 5o, as
shown In the engraving
W. asserting the contrary,
The one mistaken Is to pay five years subscription to
your paper for the benoeat of him whose premises prove
correct. Answor: If a balance wheel Is aocurately bal.
anced and s porfectly symmetrical In form, and If It s
keyed firmly on Its shaft in any position except with its
plane at right angles to theline of the shaft, It willalways
tend to turn (taelf until (ts axis shall colnelde with the
center line of the shaft. This effort will be s constant
one, tending to bend the ahaft, but decs not necessarfly
produce unsteadiness in the shaft, as will be resdily seen
1f the experiment be tried. R. s right,

‘We republiah the above from our paper of December
21, for the purpose of correcting the last sentence. It
should have read as follows: W. Is right.

The attention of S. W. H. and others who have written
to us in reference to the matter is called to this correc-
tlon. The discussion of this subject of balancing ma-
chinery has called forth a variety of Ioteresting

tions, The panying diagram, seot
to us by J. C., gives the form for s very effective
Httle device, by which practical experiments on the sob-
ject may be made. In respect to this instrumesnt, J.C.
says: [ potice that the balancing of machinery is exer-
cislng the minds of many of your readers, [ wishtosug-
gost o lttle instrument that 1 have found to practically
demonstrate that a standiog bal {s not rily o

running balunce, and also to rofute the false teachings
of wome of our toxt books, It Ix made about 6 (nches
long, with the other dimenslons in proportion (see en-
graving), with a number of balls of different welghts to

SUDALILUEG Tor each vtaer. Une edd of the srooe 1s weld
in the hand, and the other ond lald on & support; the
arm I thon struck with the othor hand, and the lostra.
ment made to reyolve, When In running balance, there
will be no vibration of the arbor. The hand will detect
the loast vibration when not in runoing balance.

W _B. sends mineral specimens, and asks
what they are. Apswer: The specimens are galens, &
valoable ore of lead. The blue and green Incrustation is
carbonate of copper,

A. H. B. sends samples of pebbles and .
fte, and saka if they are indications of dlamonds? The
colored pobblos are very hard ; nothlog but a diamond
will soruteh them, Answer: The pebbles are quarts,
chuleodony and Juspor. Thoy oan he scratehed by bery) ,
topaz, ruby and emery, There In bo reason why the dis.
mond should not be tound In thelr company ; but the
boat proof of (ts exiatence In the Anding of it.

T. B. G, encloses six specimens and asks
what they are. Anawer: All the specimens are clay, in
different degroes of consolidation. Nos, | and 2areclay-
slate, not fire clay ; fire clay i highly siliceous, and this
Isnot, No.dls slmply a ferrugtnous clay,

G, B, D, says, in answer to T., query21,

10, Vol, XXV1117 The difilocity (n dovolllﬁt beveled
boxos, Kok au hoppers, 0te., 18 not in Inylogont the doves
talling ftaolf, but (s rathor In proparing or shaplog the
onds of the boards to bo Jolned, To do this, bevel the

upper edge of the boards so that, when thoy are set up
At the angle at which you wish  mako the hopper, thelr
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will each malntato, and whlrh will ncrlm the k"‘“""
concumion? Answer: The man running fo the same dl.
rection with the traln will have a horfzontal velocity,
relative to the gronnd, eqousl to the sum of hisown specd
and that of the traln, Tho othor will have o veloolty on
striking equal to the difference of the two spoeds, If
the men run with a velocity equal to that of the trlo,
the frst will strike the ground with a horizontal velocity
of %0 miles por hour; the second will have no horfaonial
motion. The first will recelve the greater shook, hut,
striking with his face toward the direction fn which he
moves, will be best prepared Lo meet 1t, If the second
strike the ground in & perfectly vertleal position there
will be no tendency 10 destroy his equilibrium, (f he has
moved with the veloolty stated, Sond along your sub-
scription,

H. C. 8. nska for some good cement to stick
rubber and wood together. Wil good stroug hot glue
do 1t? Anawer: Yes, sapecially If the wood ts well
palated with white lead In ofl.

J. H. H. asks: Should the mud drum of n
boller or bollers be covered up oroxposed tothe fire? 1o
there any danger If the mud drum s exposed to the fire ?
Answer: A mud drum exposed to the heat of farnace
gases Is aa lable to tnjury and explosion asx a holier
would be ander similar gonditions. Never allow s mud
drum to be exposed 1o the sction of the gases of com-
bustion untll, by contact with the heating surfaces of
the boller, they have become reduced greatly In temper-
atare. Set mud droms s0 that they shall be la the cool-
ost part of the flae, If possible. If necossarily placed
where Same might reach them, protect them by a cover-
ing.

J. 8. J. asks the difference between s high
sud Jow pressure engine, and what Is vacaum and how
formed. What 1s the beat rule for computing the horse
power of steam bollers? Answer: Inthe low pressure
engine the steam ts condensed and the water used agaln
In the boller. In the high pressure engine the exhanst
steam ls not eo.dcnd. but s discharged Into the air,
The | ive Isan ¢ ple of the high pressure en-
glue; the large steamboat eagine, of the low pressure ~
A vacuum exists where the pressure of the alr Is re
moved. If you apply your mouth to & botile and suck
out the alr, (bea you have & vacoum in the bottle. The
nominal horse power has ceased 1o bo asy measure of
the dimensions of & boller: and the best course Is Lo con-
wider only the water ovaporated. A cuble foot of water
coaverted Into steam Ln an hour was consldered by James
Watt as equivalent to I horse power ; and this, he found,
could be done In hisday by $ square fect of heating sur

upper edges will bo levol. Thet Jay off the anglo or bevel
of the hopper on the outalde of the board and square
neross the boveled or upper edge, as you would In rak-
{ng A square box, The board betng cut to these lines Is
now resily for laylng ont tha dovotails at right angles
from the ends, same ax In square work,

shel.
i GRS artrk U aat) =i do 10
ouu-'nniul mxdn three or four coats, snd
he will be p Iy w f. Orput threo
.uud-hl-nuh on ouuuc and 1o it will
stand well. Fisely ground lamp dlack ta turpentine and
Japan dryers make & perfectly Imdestructible lght
patat.
J.B.S.saya: A friend ell!ms that plor A in ﬂl"
dlagram will

mud-mmhmmmn«lwm
o— 1 swa, than pler B will.
say that the resistance
At the gr
eral diameter of both
. and that It makes
no difference whether
the beak be poisted or
dlunt, In other words.
whether the space be.
bind pler B be filled
with masonry or waler,
‘Which s right? An-
swer: Your friend Is
right. The pler, A,
would offer less realstanco; I' wounld cause eddles, and
would not allow the water to 8l In behind It promptly
and thes would have less pr bebind It to
that In front. The laws of reslstance are the same In
this case as with Soating dodies. Notice the bebavior
of & vessel with a full ran and compare It with s stmilar
coraft with a fine after body.

G. W. D. says: A friend says that it will
take less power to draw & given or wagon load,
by & long rope than by & short one; one end 1a to be at-
tached ke a trace to the wagon, and the power applied
at the other end of the yope ; [ Qiffer with him. Who ls
right? A 1 The power required to move the veh!-
cle will be the same, 20 matter whether the rope used s
long or short. hu-omnlounnh-dmup.
ous by of its elasticity, as it ag
application of the power to the load.

F. H.F. asks: What are the colors com-
moaly csed by draftsmen ia machine ard otberdrawings,
snd of what are they composed? Answer: Indis fnk 1s

used by draftsmen for black lnes, and, for other tints, | S
the ordinary water colors, s0Md In the stores. L.S. W, says: I have a well under my
lo-.lnlllomlu lately beoame 50 bad that we

v G.JJ: 1. In Peterson’s “ Familiar
statement : “ Captala Scoresdy saw

the reficction of his fatder’s ship, Fame, which was then
17 miles delow the horizon, and 30 miles distant.™ How
s this? 1did not think the earth's curvature was so
great. Wi some one give a almple rule for Snding the
earth’s curvature for any given distance? 2. Woaldlbe
safe tn duylag the lastrument described In the caclosed
advertisement, and do you know the men to be relfable ?
Avswer: The thumbd rule for determining the earth's
curvatare §s: two thirds the square of the given distance
In miles equals the curvature ia feet. Thus, for thirty

cannot use It for any purpose, The well Is 34 feet deep,
and Is walled with stone, with & white cak pumip. There
are some willow and other trees close to the house, the
roots of which penctrate through to the water, Anawer:
A remedy Is & frequent and thorough clesnlng out of
your well. Tree roots are always troublesome la the
victalty of welle.

H. C. D says: Mentioning to an engincer
that I had ordered a hoater and steam pump formy boll-
er, be Informed me that & boller Inspector had told him
hat “the use of & heater which uses the exh by

D. M, S, snys: l)non n hole through a hnr of
tron four fcc\ 1ong, for IDAlAncH A Crow bar, Incroare

the strength ? Answer: A solld bar Is stronger than A
nollow bar, the circumference of both belng the same.
DUt If you put the same amount of metal that the solld
bar contalng into the form of & hollow bar, such hollow
bar will b Inrger In clrcumferonce aud will be stronger
than the sulid bar,

F, A, G.says: 1. Thave a hot water tank

contocted, by means of two pleces of lead pipe, with &
nollow front (o my cooklog range, The lead plpes are
each twenty inches long. The ends that pass through
the bottom of tank are nine lockes higher than (he
others, which are connected with the rsage. The tronble
lies here: A very hot fire causes the water (o bofl la the
tank 80 as to make s nolse which s very annoying (o
near. WII this nolse De lossoned by lengthening the
pipos and setting the tank farther from the stove? An
swer: The annoyance might be somewhat sbated by
walng long pipes, but 1t would be at (he expense of e
cloncy In the heating spparatos. The division of the
current of steaw by earrylog It foto the tank through &
number of smaller plpes would be very likely to prove
more satisfactory. 2. Can Iconvey the steam from the
tank Ihrough & small pipe, elther to the fire box, the
stave pipe or the chlmney, directly, withont its formliag
creonote? Aunswer: Yes.

J. W, D, gays: 1. Thad anoceasion to cover
& portable baller, to prol«l 1t from the alr, and for con.
venlence I boarded it up snd lled s with sawdust. The
dust was mixed poplar and sweet gum, and had laln fo
bulk & or 10 days., When I ralsed steam In the bofler, the
vapor from the sawdast smelt Iike that from A whiskey
still, Was there sny alcobol In 1t? Answer: The vapor
very probably contalned some alcohol resulting from
fermentation of the sap coutalned I the wood -2, lece
melted very slowly becomes porous, Indicating that it
was not a homogencous body, and that one part melted
st 8 Jower lemperature thananother. Howlathis? An-
swer: loe always melts at & temperature of 32* Fahren-
helt, The fact noted Indicates no exeeption (o this law
of nature, but stmply that the disintegration of the lce
crystals happened to produce greater poroalty at one
polut than another.

S. H.says: I have a kitchen mnge fitted
with & water huk which looks very woak, and kuowing
the disastrous resalts of several explosions of such
bollers lately, I thought, If a boller made of & coll of pipe
At tho back of the fire was practicable, It wonld have the
sdvantage of safety. My plamber shakes his head st it
1 cannot see anything wroag about It mywelf, but not*
belng a mechanle I am no Judge. If the ldea Is at all
practicabie, any improvements you wonld be kind epough
10 suggest would beacceptable. Answer; The objection
1o your plan for a water back for your stove would be
the difloalty of securing 3 good circulation of waterand
ready escape (or the steam formed.

A. H. G.pays: I notice, by my glass water
gage, that In the morning, when I get up steam, the
water s one Inch lower fn the tube than when [ stopped
st night. After steam Is ralsed, It does not rise 1o the
same polat, but only rises a quarter of an Inch. This
puzzies me. The blow off does not Jeak. nor Is there any
leak about the boller. Answer: It puzzies us,also. The
data offered are not sufiicient to jastify the expression

miles, two thirds the square is 600, Thls result is of
course an approximation, and Ia about seven feet too
great. The problem can be readily worked out trigono-
metrically with accuracy. In the matter of wasting »
dollar, you need no advice.
J.B.ll.luhdlﬂml; in mklng liquid
from a den-
uut. mwm Dentiat's rabber {a mmlly prepared (o
u-.mofonw Try pure native rubber,

'l'. R. asks fora colorless adhesive substance
paper. Anawer: Try dextrin or potato starch ; 1t will

passing It direct (hrough (he water to be heated, would
communicate 80 much ofl to the feed water as to cause
a great deal of fojury to the boller, by forming a thick
olly substance tn the bottom, and theredy burning the
bofier.” Now, If the heater and filter perform what they
profess, how can sufficient dirt and ofl psss through to
form this sediment? Dut the Inspector ought to know.
Answer: Bome kinds of deposits In steam bollers are
very liable to unite with the olly matter carried Into the
boller with the feed water, and 1o give rise 10 danger of
axplosion and burning of the Iron. Careful {nspection
will usually determine whether, o any given case, thls

‘”"““‘"mw‘- msy occur. An effective Alter would provent such
B.B.ukl for Dr. Bird's mcthod of danger.
for microscopleal examination, tor

@, W. J. says: We are out of rain water in
our vicinity, What can we put In other water (o make

llu-olnnu. undue quantity of lme salts, He
should consalt Dr. Golding Iird's work on the subject,

10 be found la any good medical Hbrary, 1t agreeable for toflet use? Anawer: Conldn't tell with.
J. C. su I‘ that hot caustic %otuh will yui °":::"¥ et ‘"';- - b o

.say: We have a yacht of feet

"‘ o ’“’ "‘"""""‘ length, B feet beam, and 4 feet hold, We propose to put

1n & 4) horse power double gngine, and to work It under
80 1bw, pressure.  About what sfzed stern wheal do we
require, and of what plteh, and at what spesd will the
boatrun? Answer: Weo have not sufficient data upon
which to base our estimate. What is the size of your
4)% horse power engine? Is your wheel & westorn atern
paddle wheel, or 14 It & screw, a8 we should tnfer from
the roquest to give the piteh 7 flave you sufelent boll.
er power o keep up 90 1bs, steam? Has the boat fall
lnes, or has it & fino bow and a well shaped run? ‘l‘ob'
able to predict its porf with LY
ing engineer would neod the body and shear plansof the
Dboat, as weoll as the particulars above demanded, as the

R.H, uluhow to elun o ut of dnwln
{nstruments, which has

Am:ltmtnn muounmauuu by a
Kood mechanie, who will fine-file and ofl thew, you may
mnu.mmho-wm.m and

mm red hot? An-
Grove battery will do to heat up »
of fine wire, We aro constantly publishing

¢ _m.‘ eleotrielty, solution of such & problem calls for the exerolwe of an
; We are buflding a school | expertonced Judgment as well as of mathematical and
1old us that the mortar would | professousl skill. With the data above saked, we shall

probably be able to predict pretty nearly, however, the
performance of the projected yacht,

A K. B, asks: Doouho hudenlng of steel
make & chemioa) change (nit? If so, what {§ tho chango
%0 wade? Isthe change molecular? If wo how, or in
what manner 18 1t produced? Anawer: The lmmediate
canse of the hardening of ateel ta still & subjoct of dis
puto among chemiats, Tho muomy slde In !uvor of tho
theory that there i & molecul g produced when
fron s converted tnto steel.

a. W.D. uan Is there such n thing ss a
reliable weathor based upon the changes of the
moon 1y Its quarte 1080, who Is 1t by? Is there &
Sir John Herschol's weather table? If there s, where
can [ ged 17 Answer: Some years sioce the Furmer's
Almanase pubdlishied what was called & “ Weather Table,
by Sir W. Herschel,” wholly without authority from Sir
‘W. Herschiel, snd probably without soy sclentific basis,

H. H. T. aska: 1. Does the center of a re
volving shaft turn? Answer: Yoo~2. Is & steam gage
a8 correct at ten feet from the boller 3a st oue foot?
Answer: Yoo, If not placed on the steam pipe or where
the motion of the steam way tufluence {1, Nupposing
& steamn gage to show 10 pounds too lght, would there
have 10Dbe s pressure of 10 pounds before the poluter
would start? Answer: Sometimes, but 0ot usnally.

8. P. asks: What kind of a solution do
burnishers

sliver platers use to dip thelr in when they
burnish thelr work? Answer: Varfous mixtures are

sometimes
wikl serateh cost of plastering not
qulte. ﬂmmm I8 1s found o dry very rapldiy {n frosty
‘weather, ud tho water 1 all dried out of It before It has
# chiance to freese. But whea
Mu'-‘mlnv.ulmmumwh
show Itaelf 1n the mnall fakes that

muirumnm

W B‘.u-uh how to pment lead uuoll

Auswer: Try an n"
<% ik to the drawing, having previously
1 Mu-mm wlnpm.

u&f" n?o.:.'n snewer 10 :g'lll‘.cih‘

camphor, ] oz each aqua ammonia and slcohol, 3 om.
mmmum-nummmm
) 3 & good preparation. A solution of eyanide of sliver
’ B opposl! u _&b!ﬂun.;:l::ms::omm

WA v Junys ""' g Whole subject explalued In band books for

of an opind

J. O. says: I have a dam on a sprin
sandy bottom. Can it be destroyed by throwing qut .
sllver into the water,and what amount would do it ?
Docs the density of the bottom or pond side increase In
the same manner as water of the ocean, and what would
be the prodable diffierence in density between the pond
and tall water at a depth of § feet? Anawer: Your mill
dam {sInno & from any tofq that
you will be able to purchase In the market. The density
of water Increases very alowly with fta depth, and the In.
crease would be quite Iu”ndnlc n lho case men-

W. B, T, sondsa sample of semo mineral
and would 11ke to know what it 1s composed of and could
be profitably ueed for. Answer: It is a very finely com-
minuted allfceons rock, with & small percentage of alum-
1on, and evidentiy a result of decomposition, ke kaolln.
1t would make an excellent polishing material,

A. M, 8. sends astone and asks what it i,
Aunswer: It {4 massive lron pyrites, Iinportant, not for
the fron, but as a source of sulphur sod copperns,

T. Me, encloses n small plece of mineral,
and aak for our opluion of 1t. Answers 1t 18 tron py-
rites.

G. R. E. G. encloses minorals and s a
Please tell me thelr valoe and qualitative and quan

tive charscter. No. 11 Some of the substance has been
treated slone ss well 85 with sods and with borax, before
the blowpipe on charcoal. 1t has been tried lo dilate, and
aleo s C. P.eulpharic, nitric snd murfstic scide, separste-
1y and also with thelr binary sad tertiary combioations.
It has been rossted and then subjected to the above
tests, and stil) no result except a brownish brittle sab-
stance, slightly subject to the magnet, Some eall it
brown hematite; some ssy it is the same metal affected
or lmpregunated with bitumen, and that its presesce on
the surface is indicstive of coal formation In the victal-
ty; while others think it some compound of sflex. Num-
berd Ia granite. Apswer: No.1 s unmistakably brown
hematite, or more correetly Umonite, No. & is syenlte,
not granite.

B. B, R, writing from Ill.,, says that the
temperature there has beea as low as 23° below 2er0,and
distillers’ mashes go (nto the fermentiog tabs st 106%, In-
stead of from % to 90, duriag (he winter scason.

S. F. says: I have read different ways, in
n.o slnnnr Axxnioax, of preparing skeletons, the
Jast one 1 good. It s to put the salmal in & sleve and
place (t In & creek where the water ean run through the
sleve for three or fourmonths ; but [ cannot place as ani.
mal two or three miles away from home for three or four
monihs, 8o | tried another way, aad found it good. 1
skinned and olesnod the animal without lajering say of
the bones. (Of large animals, such as dogs, the fleah may
be cut from the boues.) Then 1 bolled It soft (a pure
water aod then took offas much of the Sesh as [ could;
then I Dotled It agala In & mixture of two ousnces of or-
dinary brown seap and five ounces of ordinary wash sods
to one gallon of water, forabout four hours ; then [ took
the bones out of the mixture and placed them In another
clean vessel and cleansed them off with bofling water.

G. H. that J. H. R. should t his skiff
with bo!k:.ﬂ‘;t«d e

A. L, page 10, current volume, asks how to
b-duholnnnou(olhnvmonotdon 1f he de-
creases the charge of powder or Increases the charge of
shot, the destred effect will De - Thesdot should
als0 be rammed very lUttle.—~L.E. S,

G. H. says B. F., query 14, page 10, should

repalr the lead d.mn with 27 parts plitch and one
part of rosin, make them Into s paste, and coat the -
Jured places. White Jead with sand or ashes may also
be used to stop the leaks in lead cisterns.

To C. R, mo Vol. XXVIIL—Don't use
cloth for your rd. It Is cheaper ané betler to get
from any store or priating office two or threc shecls of
the thickest wrapping paper, but empty Sour saces will
do, and It matters not If they have beea used and are
wriskled ; glue together neatly s saflicient namber of
sheets to cover your freboard and extend aa loch or two
beyond the edges. When the seams are dry, wet the ea-
tire sheet well with & sposge or brash, and whilst o that
condition paste or glue it hurriedly to the edges or back
of your fireboard. When dry,it will be as tight and
amoOoth a8 & drum head ; then apply the paste to the o
pametial paper and lay It on evealy. A frame of four
alats, three Inches wide, Is Detter (has solid Doard, and
any ber of plies of paper caa be put upos It~T. M

tioned. A p of oune bhund per aq

{och only eumm waterto the exteat of about thirty-
five one-hundred-thousandibs. To compress 1,00 cuble
feet of water into a voluwme of 99 cuble feet requires a
pressure of about 30 pounda per square lnch, or & super-
incumbent column of water about 70 feet In hight.

G. L. K, asks: What size of opening wounld
be required to give S horse power trom & boller under s
pressure of 50 pounds per aquare tnch, and what stze of
openiog would be required for a 75 horse power at %
pounds and at 80 pounds persquare lnch? Answer; The
alzo of opening required to dellver steamn to an engine
dopends largely upon the amount of prossure that 1t Is
allowable to sacrifice. Geunerally good bullders make
thelr passages and pipes at loast one tenth the area of
the steam piston, with high speed of plston, With &
long and crooked pipe, & still larger proportion s often
adopted.

M. D. C. says: Your answer to F. H. N, in
No.2, Vol. X leem wroog tome, 1 ruh to ay
that, If you drop a stone of a given welght into a body
of water, waves will be produced a certalo dis , and
a sccond stone of the same slzo dropped at the samoe time,
will not extend the undulations any farther. Isnot this

\| to the q asked? T wasatthe int Ju-
bllee held in Boston, sad [olalm that Parepa Rosa's volce
could be heard farther than tho sloglug of the eatlre
chorus, because It was the most powerful of any and ex-
tonded farther, Answer: The distance which s pure
sound, auasical note as wo usually term {1, can be
heard ncreases (n the proportion of the square root of
the Intensity or loudness, We heard Parepa Rosa and
tho ciorusog on the occaston referred to, and our reply
pocina Justified by observation. Sounds may, however,
elther relaforce each other or they may extinguish each
other. Examples of the Jatter case are not frequently
noticed, bat we dally uwse soanding boards aod other ox-
pedients (lustrating the latter, See works onacoustios,

L. A, H. encloses s mineral spocimen
from Kansas, and aske what It 187 Asswer: An Indw.
rated plastio elay (nelther loam por wmarl) of very fse
teature and slighily colored by cxide of irvn.,

J. W, ML says: Lhave seen at different times
reports ol copper toals, that were used In anclent times,
being found, Sald tools, It was stated, were lompered
and were found 1o compare (o those 1n wae ol the pres
ont Ume, that are made of steel. Can you Inforwm we
whether these copper 1ools were mercly hardenod at the
onds or throughout, and where auy cau be found ou ex-
hMbition? Answer: The copper tools of the Lacas ap-
pear to Bave been throaghout of the same harduess. One
brought to this cosulry from Cosaca by Professor Orton
i now in the Usniversity of Rochester| but there s
doubtioss s pumber of them 1o the Smmithronian Inatitute.

Inanswer to H. & B, query 8, pago 403,
volume XXVIL, allow me (0 ssy that there Is now &
pump ot work at Fort Whipple, Va., which draws waler
from o spring ot a digtange from the pump, hortsontally,
of W0 feot ; snd tu & vertleal direetipn, of @ feel, The
pump 1o worked by horse powor, st 88 #00u 88 the
wealher moderates will supply the Fort with all (he
waler required by M0 @en sud tweaty silmale ~C. 0, W,

of Pa,

ToB. W. & Co, ptgﬂ 10, Vol. XXVIIL—
Paste made by X1 th in water will
stick on bright tin. mommmu.muuun
will stick ~T. M., of Pa,

G. H.says: W. & Co., query 7, 10,
should coat u- with bolltag varnieh and mized
with any destradle color; this mixture will QM to
bright tia.

W. H. C, query 8 page 10, can d
walnut wood sa t?llan. l‘ul'o- two or three gx‘l“
of shellac or spirit varalsh; and when dry, slze the
lnes to be glided with good gold size and, when
suliclently dry or tacky. apply your gold leaf with a
camel's halr tip, and smooth off with soft aflk hasdXer
chlef.~H. G. B,

G. H. says: Z, query J, 10, can remove
the taste of kerosese by puiting a few pounds of durned
lime Into the vesscl, sdding water, and closing the dua
Boles; shake the vessel till the lme Ras cooled, then
cleanse the same with cold, and lastly with bdol, water.

To T“ﬂnerv 2lkrcge 10, current volume.—
To dove box, st cut your bowrd to
the Devel at which you want to make your Bopper:
then set your Devel square to the ead of the plece,
and cut the dottom of your board to the same angle ;
thea take your try square, and square ascross the
board from the laside, letting the biade of the square
lay fat on the level of the board, and It will give you the
cxact shoulder, tuside and out, sad (t will gt well—J. 3. B,

To sink a well without ukln:: out the brick :
from the lnakde of the brick, slant outl, dowmny twe foet;
when you are even with the outside, digdown as before,
In laytng up, whea you come 10 the slasting part, take a
trowel and remove the dirt as fast as you want te pat ln
A brick.~E. W, I,

To A J., query 4, age 10.—The rule
for pnvnll-. shot from sostioring Is: Twice as much
shot as powder (by weasare, 2ot welght), bat you oymst
sult your charge 1o the gun, Do aot ram dows e
shotl tee mueh’; only make sure the wad is down, For
louger or ahorter mange, chauge the size of the shot, not
the charge of the powder—~N. A K,

J. M, sends minerals and asks what they
are, atd If they are of aoy valoe, or indicate the exis-
tonce of metallls ores In thelr locality. Aunswer: The
spocimons are Quarts crystal snd fragwents with small
crystals of trom pyrites or * fool's gold™ They do not
socessarily indicate (be presence vf metalllc ores.

To H. B, query 8, page 878, Volume XXVII,
Forge the omp of ateel lnto the desired shape, hieat It Lo
& chorry red, and fuse cyanide of potassivm on It out.
Ung edge  Eeturn It to the fire, heat 1L 1o & cherry red,
and tmmerse (o lukewarm waler watll cool. Take care
not to fuhale the vapor of the cynnlde of potssstum,
The degree of hard can be sequired by practice iy
fuslng the eyanide. Do not heat the stesl uum [T

warp It 1 found this plan succeed well with this ploces
of steel—VF, A K, of Pa,
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okt w1 OF Printing press,
): z ‘s » to ) ] m.bri.). Ralyn. ... J i
: Pump, 1. D, Croms. ... .. g v
Index  of Inventions il P
ot ot Tack, eard, L.o.m&ac:.(:"' s
n

m Patent of the United States .l 0y and car, 1. Frenre T
wmmmm Teallroad rall, R0 Moldrege. LIV

Pallway track, J, Oalkion, . oo v MREIRIL)

December 31, 1872, Beake, horwe by, 3L L and ¥, Beowgh............. 1
O L 184 |

AXD EACH BEARING THAT DATE Saals holder, A. Lissehe. . : RO Y

[ Those marked () are relsausd patenta.] Baw Iil) Bog, 1. TOREE.c..rsverr .. 180 |
—_ —- ST | gaw teeth, swaging, A PlOkeL... ... . T
SCHEDULE OF PA'I'“T  PEES remtelpdendiinie gl R Y

On cach CAYSBL. ... oveiieins cevnnerse D10 L uaw Altag apparatas, Besible, ¥, B Proy...c..r.. IS
On each FRREGETEs - 8 Baw il head hlock for, D, Lano (r)... L% L]
On Bling sach application fora Patont (17 years Serows, threading wood, J. M, Uarpent o 100

Soal Took, . O, Mamllion, o oo lITI. A

Ou appeal to Examitoersin
Oa appeal to Commisioacr of Patents Bewlng tnchitne table, eto,, J. O, Vettor........... 104,40
On application for Relmoo. ... Sewing machine presser foot, (. Vincent .. .
On applieation for Estension of Paten
OIM"“"“"" '''' Show seat, D. C. Price. ... ....... T _
On Bling & Disclatmer. .. Soap, eto., mixtog, J. Atkis. ... T
On an application for Design (34 yoars). Soldering tool, &. D, 81y .. T
On an application for Dealin (7 years).. Spring, bimper, L. J. Frazoe. . Lo AT
OB S Bppioation for Design (14 yoar).. Apring, comet, G. O, Schusller, ., 1o B0
Steamn aylinder, W, Corliss, . ... - MRLIE
AM.IM!III wine with sulphurous, D.M. "'““‘ m.rv ‘ Steam and air brake, G. Westinghouse, Jr. . 18
Bag, traveling, Nattorfiold and Ilullm ......... BLYS, COOKIAE, M. O AR, (7). .. veeesss : ™
Bed bottom, (nvalid, J. . Bruance.. Yo w’“ Sugar, yacuum pan for, 8, Dod... 18 |
Ped Bottom, spring, W. W Tlawk. ... . IS | Switeh, J. E. Rea..... _ 1 |
Beotenll, B, CRTD, ... oocioanvaitiiniirrnatimarenss IS | apeetting machine, M. D, King 14,3 |

Pedstead, tavattd, 3. N B, ......0\ooeveie

SIS | oo and boat, submarine, K. J. Smith, Vo000 |

Rending machine, bar and tude, A. Harris.. - BB | insect, AL DD, CHERODIO..,\\vseeessnss Lo 1B
Beading machine, sheet metal, J. Gorton. . - INEE | o, tnsoct, J. W. Stell....... co 1B
Nending machive, sockot, M. Blakoy.. - ::g Tube cutter, 4. V. Jopson., _ . IMATT
Doller attachmont, wash, E, Choate. Tublng, well, Baille & Ilodoy. SIS 104,408
Boblor furmace, steam, A W.Cram ..o IR brella, Winter & Mueller, (1)...... e D218
Boller, low water doteotor lor.u 8. \'uml - IR | o cine matter, box for, K. Cutter. . . AT

Polt, W, R MIDEr.. . oovvesrraneonss
Bolt, Sear, J. Brown. .
Noot and shoe peg c-uov. N. 8 Wakefeld. ..
Box for vaceine matier, K Catter ... ...
Pox and show oase, combined, J. Nelson
Wox cap, pepper, Bingham and Ashfield..
Bridle, broom, J. ¥, Wondel. .
Brollor, J. Wiliging
Pashings for valves, Payne nnd leot
Batton hole cutter, J. V. D, EMredge
Camerss, attachmont for, A St Clale. ...
Car bhrake, J. 0. Pelton .

Car coupling, J. Morton oo
Car coupling, Zabriskio and l'onrr- .
Car coupling, G, Worden. .........

. A
coo TG
o IMGR

MRLIN L)
PR RN
o IBLUG
PR LRV
<A
o BaST
o IMAS

RN

| Valve, hydraulic, 1, I, M. Mirkinbine.. .

| Vault cover, A. Troliope.
Vebicles, seat lock for, D, D Wisell |
a3 | Ventilator, P. LSohOPP...oooovvrerae
| Vinegar, manufacturing, W. Schelde
Wagon,J. N. Stewart., ...,
Wagon brake, E. T, Bugkman. .., ..
Wagons, end gate for, J. D, Carey.
th stand, C.Magee.......oooviee -
, Wnll tubing, Ballie & BDodey.
| Waip socket, G. W. Johnson oo
| Windlass, siaughtering, M. Brenner. e 100082
A Window screen, 8. B, Whitford. . ooe 131,409
RTINS | | Wire, warper drop, J. E. I'ml ...................... 184,99

'. 134,057

Car and cadle "“;!"'““‘- W. 5. Noariog. .. i APPLICATIONS l‘UR EXTENSIONS.
:_::;:Tv::'."(““:::::"m ,:“ Applications have been duly Sled,snd are now peoding,

. s for the extension of the following Letters Pateat. Hear-
LM, ings upon the respective applications are appolnted for
- 131,364 | the days herelnafter meationed:

. BN | 2 ~CroTaes WriNoER. —S, A, Balley. Mar, 19,

. 134423 | 25,8, —EXGINE VALVE.~Hl, Clayton. Mar, 19.

<150 2L ~RorELATING ~G. W . PItman &W.C.Boone. Mar 19,
.. I5183% | 235N -Burxisnixo.—L. R, 8. White. Mar.19,

o 150400 | B2 ~BrpsTEAD FANTEXING. ~L. W.Buxton, Mar.19,
.o 134,008 | 23533 —Favoer.~C, W. Randall. Mar. 19,

. mn'm—\mn S16XAL~M. J. Coaton. Mar. 19,

Clasp for clastic nozxles, E. A. Day...... o 1 | ‘ w-—Bou.x: Funxacs~J. Amory. Aprill,

Closhes wringer, IL 8 Catheart, . . L1808 | 3TN ~ConnvaaTine Macmixg.—~J. Wilsen, C. Green &
Clothes wringer, O, Grabsm. . .o.ooviviicsmmnincas mane W. Wilsoo, Jr. April 2.

Clothes wringer, 3. X. Poage... INAS | 250 ~DovsLs SEANING Macuixe.~J. Wilson, C, Green

Car seats, bands for, D, F. Randall, (r)
Carriage seat, adjustadle, D, Asplawall .
Cartridge, motallie, D, C, Farrington....
Caster, furnltare, & A, Bracket!
Ohalr, oscillating, W. T, Doretaus........
Chialr, head rost for, W, W. Evans
Chiest, refrigorating, J. F. Madden. .
Cuill for osstings, W. Rall.........
Clgarmold 8.G. RIO0.......oooivivninnin

Clgar bunch mold machine, J, Wettatein..

Coalbol LW . HBemp. ......connvnvnnns . ¥ & W._ Wikon, Jr. April 2.

Crusher, etc., combined, McClean lb“l]ﬂ . IS

Cruted S A Brackett. . .....ooovvinnninnns 134,01 EXTENSIONS GRANTED,
Cultivator, F. W, Tolley. < IMAE | 0 —Cooxixe Raxox.~G. Chllson,

I | s —OrezaTiNG Poxe Varves,~L.J. Knowles,
IS | 2 ~Conser.~D, Lamouresx.

Drilltag machine, N. A. Moriaa. ... . IS, |
Eggoarrier, J. L. Stevens. ..........couc.n. mm[ DESIGINS PATENTED.
Elevator, Blass and Browa. ... . I

659, ~Caxrzrs.~R Hoskin, Brooklys, N. Y.
Engiae, rotary, J. M. Conkle. - BN g (0 63 —Caxrrre ~C, Righter, Phlladelphia, Ps.

Engise, stesm, W. Corliss. ... - BN | g e —CamrrT.~A. Webster, Jr., New York eity.
Eogine, compound steam, §. A.n:lbold ............ B

s i e ey ;:g TRADE MARKS REGISTERED.
'W Arm, reve . U Ll S
Fire arm, breech loading, J. Rider (r) .. ... covvvnne 5213 lnm‘,ﬁ:ﬁx"‘:ﬂ: 'Tc,""‘ Plala Spring aad ‘Axic

Frait Jor cover, §. B.RBowley..... 134,00 | e ~LeaTuxs.~J. Hasau, New York clty.

Fraits, et preservisg, D. M. Meford. . - IS0 | o8 —Baxixo PowDem—Jewelt, Sherman & Co., Mil-
Furnace for locomotives, T. Davies o BN waukee, Wis.

Fumacewalve, H.Fraak. .. .. ... ... I, 1 | - —— - —
Furaasce valve, gas, H. Frask. ... ... ..., varees TR

Furaaces, regenerator for, H. Frask............... I3 Advertiscments.

Furasces, brick for, H. Fraok............ - BT . - L =

Faroaces, ore foeder for, EV. suncua « AN | — -

Galvanicbattery, A. G. Davie. ... ooiioiiiiinnn 180,34

RATES OF ADVERTISING.
. 1w

Back Page « « « « « « « §1.000 line.
Tuside Page « « « = « « 73 cents & line,

Glass catting mackine, W. Vom Hofe < BB | pugracings may Aead advertisements at | e sanse rate per
Grals for bread, treating, A Sezille................ IMAE | yue, by measurement, as the ulvr—'r-u
Grate dar, P.and A. Umbolts (1) sau | - —
Grindstone frame, G. L. Commings . 1 | FTHE Proprietors of C. N, Goss' patents, re-
Guapowder, grainlug, P. A. Ollver................. 150,430 '“:vl-:l.l:'l‘:urd for lmpmvcmrnll 16 Horse Hay Bakes,
Ko with & fow more partics to manufacture
Harrow, P. 1. Lang .  IBLA5 | the bost horse rake In the raulrp run l:-»’lll)r or oth-
Harvester and thrsstier, W. B. PN s 0o 154,078 | orwise, Address ¥, G. DUTLER, {1.- wa Falls, Vi,
Hester and feiter, foed water, J. Armatrong. ...

Hioge A.C. Kasson

el To Eleetro-Platers.

Hooeycomb, srtificlal, J. Williame censsaas S80LL | I ATTERIES, CHEMICALS, AND MATE.
Borse hay fork N, Palmer. ......ooovvnnriiiniinns 15, - Ilu.\‘l,h ‘;n u"‘n "ni'é""’l«?x'a'k b‘m‘i; ;:“”nlln;ﬂlon.
Horseshoe naily, finlabing, 8. E. C 2o | DY | INSSYISECEIDE BRSOV b 3 . g 2
h! jelan, 19 1 feld Street, Boston, M m
Horseshoe nalls, makiog, H. K. Underhlll,, . ABL S lr:lrd':rnulogw .ﬂa':'?:r: on -ﬁ-‘;lull:uu" ary ~
lak mixiog apparatas, J, Martin, A G coo TMLANM B e
Tnsects, ete., destroying, H. 5. Mlnr Ty A t “] t d
Kiln, e, J.Coryoont.....ooonvivierrieis oo IBLAN g 0 ll S & n 0
Kllus, dowmne for lime, D, Wenteel . con 1N .
Lawmp ehimory, reflecting, A, l(nkle oo AR Tll E B " AN‘;A;H ‘Yﬂyll F
Lathe tool holder, C. E. Albro..........., 0 10
Lathe work hoder, W. I'. Hopkins. . T INDEPENDENT.
Lubrtcator, . MeGIRW. .-....ovvrviinrearnns .o 13,400 | Wonre prepared Lo offer Agents
Meat, ete, cutting machine, &, Dlim, ..., .. vee IB0AN8
il bad for rllag. J. Westerman. ... BTy Great Inducements
Millstone Welance, J, M. Bchramm. ., IR AND THX
Motive power, J. D Parrot (F).......000s 520
Muslo leaf turser, A. M. Erosbery wwi | Most Liberal Commissions.
Masle leaf turner, T, Folks, . 184,00
Not festening, A. M. House, . 184,00 This Is & rare opportonity for elorgymen, teachers, and
Not Jock, Furst sod Osttinger. .. ...ooovnrirrinnnn. ™ students, or auy other lulelligent person, as & palr of
Ofl eake stripper, W, Hawes. ... ... L Deautiful chromons,
O, ete., frow wolls, ejecting, W, m‘ wan GOUODNIGHT FROLIC, ana 50 TIRED,
Ores, reduetng lesd, Blaney and ‘..m 184,457 woll worth $20, w11l be given to every pew § subecris
PaperDOx, B.OBDOTD . ......ooovvviirirriirrirnrnens 150,004 | Ber o THE INDEFENDENT, thus makipg the canvassiug
Pavement, composttion, Waters and Bellamy.. ... 18,50 | ot only & pleaslog rocreation, but a profitable businoss
Pavemeat, wood, 11, M, ftow ., v M0 | 11 you wish Tor good Wrritery, send at onee for elrou.
Favemsut, wpod, ¥, 1L Smiih,, + 104,443 | Jare and torma, S LIt
Pov-uc.'ood,z,?. Morrong.. . 13,4 HENRY C. BOWEN,
Paving blocks, setting, W. Glbert . A No. 8 Paux Prace, New York
Penctl, \ead, 8. D). Hovey. .. BN | postefios Box 7991 . 1
e Longs and eutler, J. K. fosche. . B -~ -
Piaater.c wn, A. B, Bares. .. . 1M N AGENT WANTED~In each city in
Plow, C. Mertael). ... ... g | 4 whioh are Water Works 10 sell Beanett's soifact
Post deiver, Wililamson snd Allys . SALE | BT ik Peer. APy U 1he Manufacsare: aad Lot entor
Pricting fors, K. Edwarde, ... .. . 184w | JOUX ¥, BEXNETT, 100 Bunithneld St Fittabungh, Fe.

""" VAN NOSTRAND'S

ECLECTIC

ENGINEERING MAGAZINE,

The Fifth Year of Iis Pabliontion Commenced
Jnn--ry. IN70.

Consints of artioles from the Kuoginoering serinl Fabl|
datlonn of Karopo and Amerlon, togother with origina
articion,

The growing suocess during the past four years detmon]
wleates the corrections of the theory upon which the en.
terprise was founded. Communieations from many

| soMrees prove that the magarite has et & widespread

waAnt among the mombers of the engineering profession.
TEIRMS, ~laned la Monthly numbors, royal fvo, sle'
At Five dollam por suswm (6 adysnoe. Sihgle numbers,
@ oontn,
NOTIOE TO NEW SUBSCIIDERS. Torsons

fowing machine, 4, L oand DN, t ulu ............ 15040 | commonelng tholr subseripiion with the elghth volume

Ianuary, (8T, and who are denlrous of possessing the

LI work from It commencement, will be supplied with
Sewing machine bution holer, 8. J, Balrd, 1838, WIMT | Vola. 1. to VIL Inclusive, neatly bound in cloth, for §0;
.......... 1504 | i half Turkey morooce, $30,

SINGLE VOLUMES TO COMPLETE SETS SUPPLIED,
Yol L, cloth, §5; hall morocoo, §780; Yel. 1L 1o VI,
cloth, # each | half moroceo, 8 enoh,
Sent free by mall or express on recsipt of price.
NOTICE TO CLUBS.~An oxtra copy will be sup-
plied gratis 1o overy elub of Five Subseribers st §3 each

| sont Ib one remittance,

D, VAN NOSTRAND, Publisher,
B Murray Sireet, snd 27 Warren Streot, New York,

ERIE RAILWAY COMPANY.

(I". 0. Box &) VICE-PRESIDENT'S ()I’l’l(‘ﬂ

NEw YOuk, Janusry 9, 1873

To Bripoxr BoiLoxms : &

Tluv Erio Rallway Company

bridges on thelr Road, to sutistituto lron for wood. The
?-v.rnl'lul'w numbor of beidges in Wpans varying from %
o ce

'Allh a view to dnemlnlu the ?au plca to adopt,

1 invite you to make s prop N plnl

specifications, to be furnished u for

nnoun spans from W feet upward, v th your price lur
the same,

Let your price be predieated upon the fixed price of
fron and steel, 10 bo varied as those materials mny ad-

vaues or dggline tn price,
Foum, &o, “ A, K DIVEN, VieePrestdent,

EMPLOYMENT =" PLEASANT AND FROFLEADLS,
Agents wanted Lo canvass for the Plotorias Paesxo.
LOGICAL JOUMNAL, 83 year; und for the ILLUsTRATRD
Sorexon oF Heanri, B a year—with & most * taking ™
CHROMO. Address, with stamp, for particulars,

. R, WELLS, 30 Uroadway, New York,

FOpose, as they renew the

useful lrllr exin thelr own localities—no capit .
,m‘nlnd Pays l"ﬁ nfita,  Enclose no stamp
dress P, O, VIC ¥ & CO,, Augusta, Malne

NEW PATTERNS.

ACHINISTS, TEOLS il ires—at low
M A oot et °u.'u Ave,

Me“ Wouen, Iln » & Girls Wanted lor‘:lumnu(di

e'lri. .

¥
o 17
.

2

e
AN A

—orn AT

ROy

i
2%75%
ik

/ hu-l nd best
o g lpopnh and durable § Bed
e MOos Ty ara
Ia rt!.“gl.db all Indlndulon. loooelco.

plete -mo-« 1. 1l
pered stee oo ud that m u llll,
ba bout the how
Can be Hify. nmod. orrolled up ke & blanket. Both
sides alike. No framc,no wooden slats, May be used on
Ioor vlnoul bcdnud_ Xo under MQ« red. Needs
rranted nolee.

beti r a’u Mce ol‘:oublm "&'ﬁmﬂ

count C. BLACH CO., Makers, 151 and
lﬂbme Stree York.

EE

...'

HARTFORD
Steam Boiler

INSPECTION & INSURANCE C0.

CAPITAL . . . . . . . . $500,000.

ISSUES POLICIES OF INSURANCE, after a careful
napection of the Dollers, covering all loss or damage to

Boilers, Buildings, and Machinery,

~ARISING FROM-

STEAM BOILER EXPLOSIONS.

STEAM BOILERS,
STATIONARY, MARINE, & LOCOMOTIVE.

Fuoll Information cone emlnx the plan of the Company's
operations oan be obialved sl the

HOME OFFICE, la Hartford, Conu.,
or at any Agenoy,

J. M, ALLEN, P'roaldent, M. BEACH, Vice Pres.
. 1, BABCOO |( Namn'llv)

DOARD n' mnn TONN

J. M. Allen
Luclus J. Hendeo

W. Cheney
John A, Dotler
Charles M, Beach
niol Phillips
G. M, Bartholomow
l( W Jarviy

ML Tteni
llun Chns, M, Pond

.. Fresident,

President Mtna Fire tns. Co.

Asa't Treas, Uhoney Bros, Sitk Mig. Co,

Pres, Conn. River Danking Co,

of Deach & Co,

of Adams Express Co,

Proa't Amnociean National Bank,

Proa't Colt's Fire-Arms Mig, Co,

Bup't Ilnvlltml & N, Haven Rallroad,

Tros, Rtate of Connectiout,

0, Enders )“r Atas Life los, Co.

ln-nn Healuard { Case, Loekwoond & Co,

GEX. WM. Ui, FRANKLIN, Vice Irea't Coit's Pat. Fire.

Arms Man't'g Co
A\ustin llmm-m

Geo, CTon

Pros. Wiilimaatic Linen Co.
" Cren.plon Loom Woerks, Worcester,
o Prea't Frov. & Wore. I R, Frovidesce,
5. of Basder, Adamwon & Co., hlhﬁlpﬁh

New York Omee 200 Broadewwy.
THOS. 8. CUNNINGHAM, Manager.
I K. MoMURRAY, lospector,

[Frnruary 1, 1873,
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ric and Terrestrial
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and
Intormation relating to the Flancts, Comets,
{tes, Aurora, the Sus, with of
New Instruments, ete.
W & 15—BIOGRAPHY, NEC Y.~
od Men of *cl with
other Portraits. Notices of Prominest Men con.
nected with Arts and Sclences, decearcd,
with Portralts,
Every person who desires to be well tnlolmod coneerns
ing the of the Arts and &umce

uld hnv:.u
copy of ScieNcE Rrconn yor 1878 mon
terv.ll’x'u u%vlalll ' uable Book, and lnould nvcl plnco
ove ouseho n

u')’ Octavo. ll&omﬂ: Bound, Many Kngrav-

in
!:m by mflzlo all parts of the counu'y.u rrol't
the price. A liberal discount to the 1o can.
vassers. Forsale atall the prinelpal Iloohlorn.

. MUNN & €O, PUnLIsnEns,
37 Park Row, Now York Clty.

Tux SCIENTIFIC ANERICAN will be sent ono year
and one copy of SCIKNCE RECORD FOR W, on
recelpt of $490,

SCIENCE RECORD FPOR 1879, uniform with the
sbove, Price 8.

O) ETHOUSAND no'lilf ARS PER
MONTH has boon uuqo hy ctlp‘u’tn

Address NI U)\'hlt
THE SELDEN DIRECT-ACTING
Steam Pump

18 THE NEST Bleag@
1P wade,

Sond for Circular
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Scientific

American,
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- BAIRD'S

l@lﬂﬁ@

FOR PRACTICAL MEN.

c-ulomu of FRACTI-

ll
?(““ #vo ~will be
% ’ull::‘rllfdly one who 'm-vor mo with |

IIFVR\' CAREY BAIRD,
INDUSTRIAL PUBLISIER,
406 WALNUT 8TREET, Philadolphin.

— A NEW NOVEL,

BY A FAVORITE AUTHOR.

“HARD TO WIN.”

JOHN FREDERICK SMITH,
AUTHOR OF

MixxmonEy,® “SraxrFised Hanpr™ “Axy [Aw-
RExOR" “Woxax axp Hxm Mastes™
STEMPTATION,™ “ Tus WiLL axp
Tus War™ wre, erc.

Feow writers of fotloa have commanded the [nterest of
the reading peaple so unintorraptedly and saccessfully
aaJ, F.SMITIL Hisnovels, atmost all Issued in serial
form, have beea read by mililons on both sides of the
Atlantic. Hia fertile imagination, dramatic conatruction

the novelroader all that can be dealred In & pure work of
fction of the higher ander, trae In character, soclely, and
descriptions, elevating in tone, and emineatly Interest-
Ing; equal, in fact, to any of those on which his reputa-

tion Tests.
“The character of Ellen Lumley s a charmling ereation
of the list. Her Intriguing and pul sunt,

Mrs. Barton Lumley, ix, unf| Iy for poor h
far from tmpossidle. The young
Americans are what they shorld be—high-minded, full of
true and noble (mpulses.

The fiavor of tho superuatural adds stteactiveness to
tho atory without shocking the probabllities or exciting
distrust,

This rkable novel will in
FRANK LESLIE'S CHIMNEY . CORNER,
No. 396,

WHIOH WAS ISSUED MONDAY, DEC. 10,

with & Fine Art Sopplement—* Fishing “—a beautiful
Atee) engraving, worth §10, reproduced by photography.

Refined
{ Apolle M Siberian. Specialties: Stampin
of plot, and artistlc mansgement of hls subject, afford | ITu

| Andrew’s Patents.

| Nolnoloss, Friction Groovoed, or Genred Holsi-
| rr-. .\u-u 1o overy want,
Elevators, Prevent Accldent, If
| qp llrll. and Kngine brt nk.
eeBurning Nof Haolle
()-II l;l 'll' hnulnr-.r uble nn-l Slogle, 1210
- arse .
| Contr [ Phmps. 100 to 100,000 Gnllons
nate, Hest nimps in the orid, pnss
i ) in the World
“.m‘. Hnlul Greavel, Conl, Graln, ote,, withs |

out |
TAIL L I-Iu 'llm le, Dureable, nod
Jru-ml for Clrenlnrs,
WM. I}, ANDREWS & RO
114 Water Street, Noew York

L.& J.W.FEUCHTWANGER
CHEMISTS & IMPORTERS.
Aocoress 55 Ceoar ST New York

SOLUBLE GLASS & SILICATES,
OXIDE OF MANGANESE FOR. STEEL,

GLASS & PATENT DRYERS.
FLUORSPAR,FELSPAR,FLINT, :
NICKEL- SALTS, ASBESTOS. |
BLACK LEAD, METALS, &C 8¢C. 1
PUBLISHERS OF TREATISES ON GEMS )
sn.sx AND "FERMENTED LIQUORS':

100 YEAR ALMANAC. FOR 50 CENTS

| wo send POATFALD AD Almanse giving every Yoar, Moath,
Wevk and Day of the Century,also s Pocket Calendar for
1573, Extrs Isdocements to Agents. Addres

| GEORGE A. HEARD & CO,, Il-»-lnn. Hans,

SAVE MONEY by purc has |
un- best Plano-Forte. Do not de-
!
Write for Circular, and mention
s !where you saw this notice.

1S
Address THE ARION PIANO-
THE B 1 FORTE COMPANY, 5 Esat Four
m +lteenth \lml.,\e' York Flty

[ron CITYE and Siberian Iron Works.

ROGERS & Bl'R(‘HFlELD
MANUFACTUEERS O
Charcoal and Dest Hloom ‘hrel Iron, Brands
Batton
nk, Lock, Shovel, Tea Tray, Show O m,uJ
s onm nnk-of u&%::’ Tom 131 ® pauge. Cut 1o
o trade. gally to an
Olhce ad wa bzoun. T8 Water St Pittabarshy Pa.

for our INustrated Clrenlar, which

mall free. The *“Arioa Plano™ cun

la!.- fonr tented Improvements
more durable than any

plnno in lhc market.

ESTABLISAED %%,

| Bample Hum Inr
] '

cl e what make to get until you 'mc |

% BINE, No risks 10 wmnuu
|"""I"l‘“‘l':~.’u\l th‘ ls\uu Wirarmn, Baliston Bps, N, ¥

SCHENCK'S PATEN'T

1832
WOODWORTH PLANE I{\

And Re-Sawing Machines, Wood and iron \'n::\lu\r \’9 ]
1'.1:\ ry. Eaginoes, |v.n.,,‘.v JOMN I, SCHE ;)\-a
ONS, SMatteawns, N. Y. and 114 Liborty 8t, New ork

\, JOOD-WORKING MAC HINERY GEN

ernlly. Hpoolaltion, Woodworth Planersand Jtiche

ardson's Patent ||||-mnnll~|wu Machine

III IIII'__‘_J WROUGHT
BEAMS & G/IRDERS

I‘Hl, Unlon Tron Mills, Plttsburgh, Pa.

X -nnnl carner Unlon st Warcester, Masn
The attention of Koglneers and Architects 1s called

to our tnpraved Wronght-iron Deams and Girders (pat.
ented), 1o which the compound welds between the siam
and nanges, which have proved so nhjectionable In the
old mode ul manufacturing, are entiroly avolded, wo arn
yrepared to farnish Al slzes nt terms as favorablo as can
e obtalnedalnawhore, Fordeseriptive Hthograph address
Camegle, Kloman & Co, Unfon Tron Mills, Pitisburgh, s

PR LEY (T ING(pCHINE

The \lrnph at, Cheapest, and Dest in use! Has but one
noedle! A Child oan 1un 1t AGENTS WANTED IN RYERY
TOWN, Ma r lun nee 8. M, Co,  Hend for ciroular and

Y KENITTING MACIHL, CO,, Hath, Me,

\\(mlilﬂ RY’S PATENT
Planing and Matching

and Molding Machines, Gray & Wood's Planers, Seif-olling
faw \'r-.r. and other wood working machine r,
A, WOHODS, {91 Liberty sireet, Y.
‘ ~-n<l for Clroniamn + 01 Hudbury street, Iu.n..n

Buy Banner's Brr Brace,

FELT,
MACHINERY, S50 08

Cheapest, best, and most darable non !
conductor known. BUILER FELT l\u !
WORKS, # Courtlandt St New York, |

LEFFELIMPROVED DOUBLETUHBINE

WATER WHEEL.

.6000 IN USE.
NEW WHEEL BOOK |52 PAGESSOR 1872

JFREE

9 LIBERTY ST, NEW YORK CITY,

Corrugated Iron,

Iron Bnl'dln Toofs, Shutters, &¢
ORELY IRON umm.r & ROOF C
Send for Clrealars. Mce, 5 Dey ot .\«' York.

FIRST PREMIUM AWARDED BY THE AMERICAN |
INSTITUTE FAIR, 171, i
e no time, oll, on worthless paints. Use
PRINCES METALLIC, an mdmmcmn coating for | 5°
iron, tin and wood., Send for & clroular lml ""Nc
Far sale by the trade, and FRINCE'S METALL
COMPANY, D6 CEDA R STREET, Now Y ovk,

RISDON'S IMPROVED

Turbine Water Wheel

In cnur sltuple, stroog and dunhlel
“[’"" et h uylemm] averse per cen
full gate, and over 9 per cent at
ol hl tenths gate.
nd lots‘lmlnr
H. RISDOX & €O,
Mount Ilolly. New Jeney

FRANK LESLIES
CHIMNEY CORNER,"

with the ablest writers in the language, with artistic en-
gravings neyer approactied by the perfodical press, s a
paper that can enter an AMERICAN HOME ouly to ex.
ercise the best and highest influence.

The Stories are unsurpsssed 1o s Mterary polat of view,
and the more serfous toples are treated with freshness,
originality, and abllity,

It 1s & perfeot encyclopmdia of amusement and fustrue-
tion for & famlly,

Bubscription, M & year. Single number, ten centa,

Subscripiions can begin at soy time, and as wo begin a
Berlalalmost moathly, the latarest laslways malntained.

Address subsoriptions to PRANK LESLIE, 517 Pearl
MYeet, Now York,

- Housekeopers wishiug to obtaln a copy of

BEETONS,

& porfect Cyolopmdia of Cookery and Family HRequire-
ments, Isvishly ustrated with chromo-lithographlc
plates and wood.cuta In the text, can have this book,
Which sells for $450, and the Chlmuey Coraer for & year
Or 85 by addresalug amount to

FRANK LESLIE,

D37 Pourl street, Now York.
Woon-wonxmo MACHINERY.

ety A P e
'.r.wu:.‘“*
e, Worosstar, Mass
woonmm COUNTRRY HOMES,

URDON IRON WORKS.—Manufacturers
SRR RO
.‘ilk “g:l‘:nrn M.hcr'w A‘\'er' mhnndllyanullo

ﬁﬂ.'& A hl'lr::rﬁ X Ih & WHIT.

and lron Wnrkln of uvc K n«? Leather and

ubbor A \! lll , &0,
GEO. m‘.‘x B 0l crf."n:(mu A, NY
’

-
oat complete assortment (n this coun

\VW \’OHK TEAM EXGINE COMPANY
b = m Chambers & | Rudc Htreats, Now York,

Cold Rolled Shafting.

Heat und most perfoot lﬂulllmi ovor made, wmlnnlly
on hand ln lnm- quantities, furalstied 1n any lengths up
o WA, a0, I'at, © uupll and Selfolltng adjustable
Ihncu- RGE PLACE & C

12 Chambers & wu o Sireats, Now York,

Sturtevant Blowers.

Of overy slze and llnu-ripl&un‘ mnnum'(v on lmuu
1 Chambors & 10 Heads Sireots, Now York,
wiIiLbp B n's

‘nwhn lund
try, man red

For Rallway Shops, Aurh-ullunl Saonine Khops, Bolle
Mlknrl.'llnluvvr HFans Manufactorers, Mlu-nmllhu &0
Warranted lhn ll‘l| pmllmwrd Sond fur Catalogue, ko,
RTEAM )\.NHINI‘. L
ﬂl o 'umlu ™ & 1B Kew do

]’ H. WHITE, Nowark, N. J,

¢ & turer of Tin,
wm Ollnu Children’

Door and Gate Spr
Mntal Wlw(t nlaL. lpm»l

Manufae
mut and ¢ opper Bpun Bot
Ium Triminings, Cowell Put,
Btampod, Ut and 5pun
i'lllvmn 1o'ordor,

OF sODA

uquldllln—ﬂoluh ar Water Glass—tmanufactared b
Lok e W PRUCHTWANGRR Now Yoo ™

RUBBER [l sisgiaiop it i,

l.omlunl St., Baltimore, ik -lu o ,\um-

SATEDY PUSE 5%

'llll U unll

Q MA}I ' urli'l'ﬁ np«l to firat olnss work.,
N O'Q.Y. ml" ﬂmnu um l\ml .ml{u’ aud nlvudﬁ

uuuﬂ: COMPAN T, Passato, N bl

1o 1is varfous forms.

Pat. Punching Presses|imvans s Sk bhe o yit

\[A\O\" AT'T FRICTION CLUTCHES
are mwululund by Volne

W, Mason & Co,,
vldrncr R. L. Agents, L. B. BROOKS, @ CUff street,
New York; TAPLIN, RICE & CO., Akroa, Ohlo.

NVENTORS NATIONAL UNION, E. H.
GIRBS & CO,, 175 Broadway, New York. Patents
bold on C omml-lun ~<ad for hn‘ulnr

OTIS’ Machinery.

0 ¢ CO..
NO. 348 BRO.\DV\A QE\\ s\'oﬁ\.(‘

Write for Large Hlullrllcd Descriptive Price List to

PITTSBURGH, PA.

mum%E Single, Muzzle and Breech-Loading Rifles. Shot

Guns, Revolvers, Plstols, &e., of every kind, for men or
bo)n at vurylovr prices. bunn ulo ; PIstols, 'l to 125

LCOTT LATHES, for Broom, Rake, and
Hoe Handles. S8.C. Hll.l.s.ﬂ('omhndl S N.X.

THE “PHILADELPHIA ™

IIYDRA ULIC JACK.

ISTON guided from both ends; all working

parts guarded from dust ; single or double pumps,

ty lnd r-\-:atu, Pnk r arms, platong, ete., entirely steel.
g léc ,';,“ g"“,‘.?,f,}“"‘“ { PRILIPS. JUSTICE.

Pmcma Furlllx neu :nd o Iuil p‘-‘
DROP PRESSES. £ mARKER Wtk 0o,

Mipprerowx, Coxx.

SILICATE OF SODA

e PHILADELFHNIA Q!'.\lKTZ \’u
JUDSON'S
PATENT LATHE CHUCK.

The strongest Uhuck made of the same alze and welght,
Constrocted on entlirely new principles, each Jaw belug
lmlr, endent (b action, and so arranged that the pressure

10 scrow towards tho conter also ‘mwn the Jaw

samo pul‘nrunpuulr-l on the serow
WIGHT ROBERTS, Manufsoturer,
Cor, \\\(Im Ave, & Hewes 5t I(nmkl;n N. Y.

PROTECTION AGAINST FIRE

HALL BROTHERS
Are preparved to intro-
duce their ** System oy
Sprinklers’ into Mills, |
Factories, &e., at short
notice. Call and sece «a
“lpractical operation oy
same at their works,

36 CHARDON STREET,

BOSTON,
00D AND IRON Working Machinery

Gage Lathos, Cabinot Makers' Mschinery, Shaplng

Tar Aart Arsnta wantod! ALl alasses ol wark ing
“to sQO.u SF 001 te 001, YO 60 664, Weah's Wonrs Wwcrery At
ok B watutiog

,.n-nwuuunlll-.. e AL L R
e l'uﬂuluu- Ablivaat, numnu.'mmu.l:.'n::'

\Iuhlnr- ll.n-l Saws, \hlnnl- and Stave M hinery,
land Baws, Ca nd’ Shioay or trsuamiitiog power,

g

UERK'S WATCIHMAN'S TIME DE-

TECTOR~Important for all large ‘U'Wn"m"

and Manufaoturing concerns—capable of controlling

with the utmost securacy the mnlfon af & watahman ot

wntrolman, as the same reaches different nllunn- of hir
'nr\i gend for & Clrcular,

I, O, Box 1,067 lumun Mo,
N. D ~This detector s covered by two ¥, Patents

Parties nsing or selling thess !nomn-uun ‘without so

thority from e will be doalt with secording to law,

l ICHARDSON, MERIAM & CO,

; Manufacturers of tha Tstest fmproved Patent Dan

feln’ and Woodworth Planiog Machines, HI"M”'. Eanh
and molding, Tenoolng, Mortlsing, Forlng, . '"._ Yers
tieal, and i'fuulnr Hesawlng )’lrmnn

Arbors, Seroll Saws, Hallway, Cuotoff, n

chines, Spoke and Wood Tuming LAthe
other kinds of Wood.working Machinery .
snd price lists sent on application Manofactory ”'
Cester. Mass, Warehouse, Wi LiLerty st, New York.

HINGLE AND BARREL MAC lll.\l'li\ -
\\ Improved Law's Patent Shingle and Flendin
chine, simplest aud best In_use, fno, $hin frading
and Stave Jolnters, Stave Fquolleers, Heading l1lv'n
Turners, &¢. Address TREVOR & Co., Lockport, N, ¥.

YORTABLE STEAM ENGINES, COMBIN

Ing the maximum of efile !rn'? durability and econ
omy, with the minimum of welghl and price, lhr are
widely and favorably xnown, moroe (han “"“ Iu g In
use. All warranted satisfactory or no valc rr-cvipllm
clrculars sent 'm spplication. Addres

ﬁo,\ DLEY & CO., I‘-anr Mass,
Liberty st Ny 7 York

I{l‘v'l R\” W \hh!nrv Acndemy, l'unuh

keepale, N. Y. \ thorough-golng school for boys.

Niagara Steam Pump.
CHAS. B. HARDICK,
23 Adams st umuklyn. N. Y.

P. BLAISDELL & Co.,

\[.\\I FACTURERS OF FIRST CLASS

MACHINISTS 1‘00[,." Send for Clrenlars
Jackson st., “urtnnu Mass.

Milling Machines.

\T.\\IHRD UNIVERSAL, INDEX, CAM.
b ) CUTTING and PLAIN, In every t;nr(; of eneqoal
led dealgn and Srstclass -uckms-J fend for Hins
trated Cafalogue to the BRArvaxs MIriiNe Micwixez
Co., 11 Pemberton Square, Boston. “or‘kl at Hyde Pul.

l"UU'l' LATHES —T. Suaxks, Baltimore, Md.

Vi

You sk WHY we can wil "
Class 7 Octare Planos lor $290 ¢
——3 “«a.\-.v—l Consdae brme Lisss

e make asy $600 riwe sl
through Agrats, 2l of whem male
%100 per ct. pruGl.  We bavs
0o Apesta, bl abip direet 1o fand-
e a2 )x"n' price, and warrast
3 Years for i}

.r ome of whom you may =
n 44 Stites sud Terriories. Floass state
“is notior.
U, 8. Plano Co., 865 Broadway, N. Y.

N7 00D CARPETING
PARQUET AND INLAID FLOORS,
Sead stamp h-rt ustrated pri se 152 to the
ATIONAL WOOD MAN'F'G CO.,
2 Broadway, New io'-

PAT F\TF!L\—-Palem Rights Bought
and Sold on Commission. Ageats make 850 per
montly. Address NATIONAL P. B. AGENCY,
Phlladelphia, Ps.

Upright Exgize andTudnlar Boller () Hoxsz
25 Powze, with all Trimmings—s1s0, (W) Honse
Powzs. Send for circulars. VARIETY IBON

WORKS COMP \\\ Cloveland, Ohio.

INCINNATI BRASS W um\~4n rineers
/ and Steam-ftters' Brass Work, -mr Sezd
lor O luhmu Y.L l'\’!&l’:\'iﬂ.l ER, P"(-,

wtn sent by mall for S cts,, 1hu refall quick fnr
ihl w OLLUTT 1'-1! h:m.u:: Square, New York.

Purchasers of Saw Mills

are notified that we have commenced sults In the U_§,
tln:ull Courts agalnst CoLx, Branze & Co., chanon,
. H., Luxe Bozzery, St Johosbury, Vi, and F, C, Cax-
nxl& Co,, New York, (selllng agents of lk-lkn-p l-l) &
Co., \orlhl‘lvhl Vi) Iurlnfrhm'mcnx' of patents granted
Dennis Lane for improvements in Cireulur Saw Milis,
The public ia cautioned a lml busing Mills or \-l
Works manufactured and sold the above named
ties, or any other, tn violation of our rights, as we & lll
rosecute [nfringers to the full extent of the law, and
old parchasers of Infringing Mills or Set Work responsi-
ble for the use of the sawe.
Our patents cover improvements ino head-blocks genes
nnr sotting devices, dogging devices, taperiog devices
d frictional set works.
Dcu:ﬂpllvo pamphlels sont 1o any address, and coples
of Lane‘s patents nlm.l npon request.
.« PITRIN & BROCK,
Moatpelier, Vermont.

r ATHE CHUC Ks—{lomo.\“s PATENT

4 from to 3 fuchos. Also for car wheols, Addiess
E. HORTON & S0ON, Windsor Locks, Conn,

An deutfche @

Diefe grofie und tlmlig\' Claffe unfrer Ve
villerung  madjen  toiv befonderd  darauf
aufmertiam, dag unfre Fivma durd) idre BVex-
bindung mit Wajhington und deit curopiijden
Pauptftidten, bejondeve Lortheile jur Srlane

rhmlcr.

gung; von - und andldndifdien Patenten ™

bietet.

Qeder Crfinder, gleidibicl welder Nationalis
tat angehdcig, ift durd) dic liberalen Batentges
fegge der Bereindgten Staaten jum Patemjduy
fite @rfindungen beeeditige,  Wnjre Fiema i
bereit, geftitet auf 26jahrige Erfalhrung, deutide
Grfinder jeder Seit ju bevarhen und ju ndfiigen
Preifen cafd) und plntetid) Patente ju crlangen.,

Die Dentidye Section 1 den Hinden
fahiger beutidyer Jugewienve, welde in dex
Offtce  perfdulidy mit  Gefindern vertehren
oerben,

Der  Scientific Ameriean™ wird in fdnen
Spaften tie Dedemtendivenr Srfindungen bes
fpredyen.

Qorrefpoudeny exbeten und prompt beants
wortit,  Famphlite in deatidier S prade wers
ben auf Bexlangen franco sugciantt

Abreffive:
Wunu & ge.,

wSedentific Amerivan’ Patent Agentvr,

ble K
Dlmnln I..l\u.- l}ul ht Inlll- ny Beat Machlnes eto
THius, Catl, free. BAILEY .. VAILL, Loekpart N. Y.

37 Bart New,
Now York City

o ——
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Advertisements.

Adeortisements will be admitied on (AL page at the rate of

8:.00!"'"/" each inseriton.  Ewgreings may
ead advertisements at the sama rate ver ling dy mets-

ml.ulhm

INVESTMENT

BONDS.

The Northern Facltic RHallroad Com=
pany now has In full oporation, with

regular daily trains, 821 miles of road.

A distance of nearly 200 mlles more In
constructed, The Minnesota Scction,
fmmediately on lts completion, entered
upon a satisfactory business, including
local traflle and the large carrylng-
trade of the Northwostern British Settle-
ments and the Hudson's Bay Company.
The rocently completed section of sixty-five miles, on
the Paclic Coast, at ofoe commands & profitable busl-
pess Detween Papet Sound and the Columbia River,
heretofore done Dy coastwise steamers. 06 the openlng
of spring, with more thaa 300 miles of Road In regular
operstion, the Compazny will coatrol the cxtensive and

o o o
prodeuctive trade of the Upper Mimourt, mach of Mon-
tans sad the Northwest. The earsings of the Boad for
1973 will de Jarpe.

Armxngementa for puading constructioa vigorously the !
coming year are progressing satisfactosily.

Of the nearly Ten Millloa acres of land accrulng to
the Company Ia counection with the portion of Road
pow virtzally constracted, some Twe Milllon acres, of
excellest average quality, are io market, and thelr sale

:

F

sud settiement progressiag. The average price thus far
reallzed is €3.68 per acre—which Is at the rate of more |
thas 8100,000 per mile of road for the whole grant. |

The Company hasalready begun the process of redeem- ]

pz and cancelling its First Mortgage Gold boods, as they
are pow betog recelved at 110 ta payment and exchange |
or the Company”s Lands,

WIth these sccomplished results and most favorable
prospects, the Company isnow selling (s First Mortgage
730 honds for the purpose of completing {ts Une of road.
We recommend them as a well sccared and unusually
profitable lovestment. They have the followiag ecle-
ments of strength and safety : They are the obligation of
2 strong corpomation ; they are a First Mortgage on the
road, its Rights of way, Telegraph line, Equipments and
Franchises, and & Srst Uen oo 1ts Net Earnings. In addl-
tion to this usmally sufliclent security, there Is pledged
for (he psymest of principle and interest, s Land Graat
of 12500 scres per mile of road through the States, and
S0 through the Territorfes. The rate of Interest
(seven and three tenths per cent. gold) is equal now to
abont §¥ currency. Gold Checks for tAe semi-annval
interest on the Fwgisterad Donds are mailed to the I‘u(

Oifftce addy tan of the ow ner i
All marketable securities are recelved la exchange on
most favorabie terms. For sale by Banks and Bankers
geaeraily.
JAY COOKE & CO,,

Financiat Agenis Northern Focifie B R. C».

Foz Sazx By Bawgs ovp Baxxees.

{OR SALE, at any price, six hundred bbls
of sour ale. Want £ use the casks. Address Room
" EARLE'S HOTEL, Xew York Cliy

3100 ) SAVED IN u:mwn«o

THE NONPAREIL TELECGRAPH APPARATUS
$8 b“‘-‘r" o« Chambente, Wirs, aben, o=
ll.l.(. ATED IMTRUCTION BOOK ! G

Srneh pynrnell. 1000 sl ta 1872, Send for Olrenler.
F.L.POPE & CO._ 194 Funon SL, N. Y

\T ATE RIGHTS FOR SALE —Steam ﬂ-ul-
5 Detector Gazgre, Jost patented. tndic sting .n“b'
Low Water, Hizgh Steam, and Vn-u; o6 the approach
of Sangrer. Esslly attached t of masufsctaris ..,
ready sale S5, Apply,. THOS. rn ER Box ™, Numilton Ca

L0 SAW'S |{/ADE INTONEWQNES

AT TRIFLING EXPEN 8§ Es®
Y HAVING EMERSONS NVEW PATENT
w TEETH INSERTED EVERY § AW
,,fﬂA,,'{ AVEPERFECT NN /4"
; JIRCULAR =

S EMEB N ['()PUI(") BEAVER FALLS P4

Vl"r'l!' B'IU',“ PR 8 IMPROVED BRICK
ninety 4 - riche o e thor
ug.lr bunni :n -.;-' ,:1:1:'(:'!4”‘ v ” '1 u"'..',

of w
M-d 1
shv Vnnn. Ml e clronior. SANL. ¢ "'"'“' "

KEPP YOUR BOTLERS CLERAN,

r.o Lu- )

vouts and
"y FYILAY ra soale ln Stoam Bollers —~aoes not

L™ Write for Calalogue

Jobs easily nn nmphchrd that,
CANNO

The fact that this shaftin,
*trength, & fner Golsh, andis troer to gage than any other
(o wee, renders It nndunblnny the most economical, We
Are 350 the sole manafacturers of the CXLENRATED U OI,-
| LINS Par, CorrLixo, and farnish Pulleys, B;?zt-

of the most approved styles. Price lists malled on ?pll

NES & LAUGHL)
Mand ld "cnue- Pittaburgh

cation to

Scientific gmmmu.

[ FEBRUARY 1, 1873.

—

A. S. CamMERON & Co,

ENGINEERS,
Works, foot of East 23d Street, New York City.

STEAM PUMPS,

SWISS

DRAWING INSTRUMENTS.

= Write for Catalogue.
75 Chestout £
A LARGE ASSORTMEN

Y. MCALLISTER,

t l'mlndelphll

T OF

Grlasses.

W. Y. McALLISTER,

123 Chestant St Philadelphls, Pa.
ARDENED STEEL OR CHILLED CASNT.

INGS worked

ust as Soft Iron or Brass,
-Ilh ordinary Tools,

Many

Circnlars Free,

\\ulx« AN T\\?‘wl‘ bn\n m i\oon-ncnt "1,

OLD ROLLED

SHAFTING.

bhas 5 pe

Try street,

T Cent greater

90 S. Canal st Cnlmcu
tocks of this Shafting ln store and for sale by

Ll)g l'\\\&}'lTI Boston, Mass

¥

CE & CO., 13 Chambers street, ¥. Y.
MERCE c WH \u\o Milwaukee, Wik,

AMERICAN
Turbine Water Wheel

Has recently been sub,

Ough tests by James
yoke, \hu..ghorln%
resulls than any Tur
known. A full report

ed of STOUT, MILLS

l)-yton. Ohlo.

ected to thor-
erson, Hol-
higher average
ine Wheel ever
mg be obtaln-
TEMPLE,

to (;hm! En;

SAAC 8. CASSIN, FnQ‘inm-r In
ilnrrr of the I'hllnhv) hia Water Works, No, 411 Race

'mlndrlphl- Pa, \u er Works construeted, sSurveys
Estimates made, Drawings and qpet:u'k-mlonu and

nll kinds of Hydraulic Machinery and materials furnished.

ujure the ron. over five
ea
238y Yo Pullsdaiphis, P,

I8

“THE Best,

rago

Self= Feeding

{XTRA STRAIGHT * Franconis Shafting

-4 Iron"~For line or machine shafting, Delivered In

uuon New Haven, or New Yor

rk.
LLL\M E. COF

IDDER'S PASTILES—A Sn

FIN & CO,,
Boston, Mass.

re Rolief for

Astbhma, STOWELL& CO. Charlestown, Mass.

THE UTICA
ENGINE &

- Cg

STEA M EN(xI\’Lb

PORTABLE & STATIONARY.

Curaresr, Most
luuroved |

'l'l( \ N‘l'l" \‘l ENGINEC 0

DonapLe.”

21 Mills,
evey Yf"‘ﬂml s, Screw and

Utlea, N XY,

G. G. YOUNG, Oerznat Aokxsy,

42 Coniandt

[Aumos BOLT CUTT

or lhud :

¥

) on H
t.-ﬂ Graya o r“n!l
iy "hiladeiphia

BIDDLE MANUFACTUR
"LYONS"

| Hand
Punching Press &

I Cutting Tools and Hardwary

Are also pr epared IO\
furnish light work of
any description and in
any qmmhly to order,

St., New York

EB Power

ING Co.

PATENT

Drill,
Shear.

e Npecinltles,

All Kinds of die forg-

ings promptly at
to. Oflice and Ware Rooms,

tended

IS CuAnBuRs ST, NEW YoRK,

.]l'l ebling

Adapted to every Posslble Duty —Send for a Price List.

“The HarrisonBailer”

Boven years' service In some of the Jargest establlsh.
ments in New England and elsewhere, with boll orn Yary.
{iig from One Hundred to Fifteon Hundred Horse Power,

nh repeated orders from the same parties, shows that

this lmproved generstor bas takea a permanont place tn
the upe of steam,

Firty Thousand Horse Power, have been made and put
in use with & present steady demand.

When the destructible portions of this boller are worn
oul, Its generating surface can be made entirely new, for
one hlebe cost of original,

For all information, circulars, etc., application must
be made direct to the

HARRISON BOILER WORKS,
rly- Ferry Boad,
'hllldclphll Pa

"~ SCHLENKER'S PATENT

BOLT CUTTER

NEw INVENTION. ADDRESS,
HOWARD IRON WORKS. BUFFALO.N.Y.
everywoere

<875 to $250 per month, [STFEGe
:mnlf to Introdace the GENUINE l\l!’f’ﬂ\'l D COM-
MON SENSE FAMILY SEWING HINE. This
Machine will stitch, bem. fell, tm k. qnlll cord, bind,
@ brald snd embrolder in & most superfor manner, Price
only §15.  Fully licensed and warranted for five "-
B\\r will pay 1000 for any machine that will 3w a
stronger, more beautifal, or more elullc seam than
Wours, It makes the “Elastic Lock Stiteh.” Every
+,0cond stiteh can be cut, and stil] the clolh eannot be
Fpulled spart without tearing ft, We pay Agents from
@D to $290 per month and expenses, ora commission
rom which twice that amount can bo made. Address
ECOMB & CO., Boston, Mass,; Pittsburgh, Pa. Chl.
ﬂruo 1. orSt. Louts, Mo.

: sre  Union Stone Co..

Plu-nl‘e‘r_-‘ m;l )&mnhc(urﬁn of
Eme s & Em lock
In l{:,r and Form to um various .

For Planing,
other Lon;
Orriox, 1 Exm‘%_z g?m Bo-UkV - -
- Jarboe. rty Street Y.
Braxox Orrices zstcCommem Btm(.!'{lud:lphu Pa.
a'bcnd for circular,

Damper Reg. Pat, Gage Cocks. Water Feed Reg's.

£ O g

H{*nll for Clreulars, MU IIIHLL & KEIZER ll.lt Md

’[ OGARDUS' PATENT UNIVERSAL EC-

CENTRIC MILLS for grinding Raw Dones, Burnt
Bones, l'ol Shells, Ores, Cls n Guanos, Feed, Corn, Corn
aud Cob, Tobacco, Snuff, & r, Salis, Roots, Spices,
Coffee, Cocoa nut, Cocoa, m Cake, Tomatoes. Gums.
Leather, &c., and whatever cannot be ground otber
mills. Also, for Paints, Printers' Inks, Fasts Blae .

JAMES BOGARDUS, cor. White and Eim Sts., 5.1

American Saw Co.

Neo. 1 Ferry Street, corner
Gold mrect. New X n-lx.e

MAXTYACTURERS OF

Patent Movable Toothed

CIRCOLAR SAWS,

Patent Perforated
Circular, Mill,

AXD

Cross-cat Saws.

hx‘rvn-l tor Des Descriptive Pam
»

THE

BURLEIGH ROCK DRILLS

AXD

BURLEIGH AIR COMPRESSORS

Are the only Drilling Machinery that has ever done any
successful Tunnel work in Aipeilcs. (They are 10 D
used on the Bt Gothard Tannel, Switseriand, Tunpel 19
r"‘nl r; long.) Werefor to the following Gentlemen apd
orks
Genl. Newton U L A Hell Gate Tennel, L
Meas Shaniey Hoosae Tunnel, \h.-
J. Dutte ~|nvlv Nesquehoning 1uunrl ™
Ridney DiNon Pourth Avenue Work,
East River Dridge Co Mupany, ‘- 3
For further Information, &¢.. saddress

BUNLEIGH ROCK DRILL < OMPAXY,

tehbarg, Mam

7z Over 1.') 000,000 square

N’" |v\ nan

|

Or Bat Hoofs, in sl) oitr

ASBLS'IU\ R()UF (‘OA'I‘IN('.

I restorin M Tin, Felt, and 1 Sulngle Houls,

A‘%l%h:'STOS BOILER FELTING.

The b luctor, nnd the It
) ( e lghteat aod » t O

ne rn.'I'-ll verls " ~|.-u.|'||.. Bollors, 'n]‘llvvl{v’l: .lv'

ot ..r'lml’lm"llvl oxposed Lo the wonthey

] niateria Ll 0 J

"'"' .‘ ':‘l"l“ o by .'“p:‘vnl: rod resdy for use, sud ean

O N AND BHEATIING reLt
16) . ! o
'l" ‘\‘IH". ABBESTON PAFRS N, ABLESTOS,

Bend Tor Des
Pealers, ete

ANNESTON
ASIFIIAL

riptive Pamphiots, Price Lists Teros

B ", w,
:/.'.,»‘:.,., Sew Ofoes, 41 MA ll"“\ \\D oot
n ) GOLD STHEET, Now York S

V. Cargenter, Advertising Agent. A“
l\sr le' Y" ¥ clty.

"~ PETER COOPER'S

Refined Neats' Foot 0il,

FOR VIRSNT CLASS mcnnnr.
ontalng no gam or u‘ s warranted pure and
& ‘;' "'):':"'W::.’\"l"" Burling Elip, New Yerk.

The Tanite Co.,

lnvenlon nml l!lll“'lﬂ lchllm
Solld an mla ncg tos'xeel dlauum
g Sl Yagalest 4 8 Pt
love
.\l&;l:{l;::l;n 1o m‘g?{o'l‘()ﬂ l} OB fﬁi STEATED
CATALUC
;,,‘m}.m. ;n'lm o mmmom @ thelr factory gna

urhmrr[/. TANITK C0, are now .
I57) enabled o tripls lholr /ormn- produt mul to
supply prom, Hlv thelr neroasf 0" their cole-

brated and { DARD ”Jﬁ’h OF 000 3. All Goods
sold by THE I A TR CO, are made :y
Fastory, unider their owon Iitents an
Address THE AVI
_Stroudsburg, Monroe Co. Fa.

Di:unond Pointed

STEAM DRILLS.

HE adoption of new and improved applica
tions to the celebrated Leschot's patent, have made

these drills more rull‘huhpuble 1o ey variety of
ROCK DRILLING elr  une: ulled tency ::3
economy are acknowh both in this mlm
Edrope. The Drills are built of various sf pat-
terns: WITH AND WITHOUT BOIL! bore u’-
uniform rate, of THREE TO FIVE INC

R
UTE in hard rock, The ld‘l'{_ud msx!u.}go
GADDING, SHAFTING, T1 d
work ; also, to DEEP BORD
VALUE of MINES ANXD Q
taken ont, showing the charscter mines st any depth,
Used elther with steam or or compressed alr, m"i
durable in rnnllrucllon Never need sharpenin,
afactur=d b

THE Al lERl(‘Q" g‘lwowngfyg; g(:'.,.

1 Always Reliable

Wright's D';'i.ls;:ralluznneiw

STEAM PUMPS.

Made by the Valley Machine Co.
EASTHAMPTON, Mass.

Machinist’'s Tools,

EXTRA HEAVY RO
LUCIUS W. POND: IA%A %
Warerooms, mubc'r:;'scml New Y

&b h.uutvcs. Agent.
A_'s‘()\! QYP!IO\' CONDENSER perfects

and malntaine vacuum on Stesm Engines at cost o(
one per cent {ts value, and by its use Vacouwm
run with full vacuum without Alr Pump. Send to l‘l.
ALLEN, 51 Chardon St., Boston, fora personal call, or
he Company, at Baffalo, \' Y. for a circular,

EVERY VARIETY

STEAM PUM PS

SENN FOR LLLUSTRA ATA |

COPE & MAXWELL MFG.CO.
HAMILTON,OHIO.

MAHOGANY,
R T

Large and Choloe Stock Forelgn and Don.uc “ood-.l-

vxnxxlggm—-l an a.%“
Office, MiTl and YortiB ¢ gf,... L., car. &P& R

Branch Salesroomm— 170
Onders by mall p mmplly m]&llm
tFsend (nv Catalogue and

[H(l\ l‘l ANERS, },.\GI\E LATHES,
Drills, and other Machinista' Toob ofn nov qul
fty, on hand, and nnlnhl\‘ For

e Dg
tion and Price address w "A\'K\ IHU'A U
ING CO,, New Maven, Conn.

 WIRE ROPE.
JOHN A. ltOBBLlVGBSO\'S

L OR Inchned l;m ". i

.
ymdgu Ferries, Stays, or Guys on

Tiller Ropes, Sash O nr‘c’:( Co nr and hls
Conducters of Copper 1al attention ntn 10 holst-
ng rope of all Kiods for Mines and Elevators, A for
ircular, wiving price and other lnformation., l&o‘ or
pampbiet ob Transuisdon of Power by Wire lopes, A
AT stk constantly on hand st New York Ware

No. 11T Liberty uml.

MORRIS, TASKER & CO.,
MANUFACTURERS OF

AMERICAN CHARCOAL IRON

Boiler Tubes.

WROUGHT-IRON TUBES
AND FITTINGS, FOR GAS, STEAM,
WATxn. AND OIL.

ST Gt AL s Fittens' Bupplies, Machinery for
NO. 15 GOLD ST, NEW YORK.

l Y EACI'S Seroll &wlnx .\hchlne Jmproved

guarsiiteod the ches and best i
.m. tHial givon,  Send for lll calgr a '""lm
st Addvess 11, 1, m-',u M, * '.‘;‘:«?nc:;(“'x.:w mi

iy E, SWEZEY.
ESALR l\k\l.l?.ll IN I!TALB
'“‘?r'n “"-wn-r, & ION Pearl S, ¥
Oppe mas, 1 M.
\n.mn;n‘., \‘n.ld 'v‘:\".q: 1:‘0..‘0:“"““..

T HE “ Sej tifi %
l CHAN ') :h')ll. J‘MIAN“I:(";:':.(':IO 'l‘.l;l M o

Lombard st Pulladelphls snd 9 Go! Gold s, New ur‘
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