‘while it is adjustable in every di-
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ITmproved Adju-ubleo.law Vine,

The machinist, the blseksmith, the jewelor, snd the workers
at some other trades, know the value of u good vise. Tho vie
man in the machine shap who ha'n clenn, wellordored beneh,
a drawer of wellassorted files, gages, stenightedges, ote., and
abave all, a relinble vise, ought to be satisfled with his means
of working or—ought to quit the business. Yet, although
cach varioty of vise with which we are acquainted possosses
pome advantage peenliar to itself, we have noverseen one that
appoars to combine thom all so
completely as the one herewith
roprosehted.

The inventor cites theso as the
principal objections to the parallel
viges now in use: * So constructed

INFORMATION, ART, SCIENCE,

NEW YORK, APRIL 10, 1369

.I"l“ jl\““ prnp-'r are of the best cust steel reinforesd w ith
Swodish fron, and milled o e gnge. They are fastencd with
luln-rin',z nteal |»il|u and are omssde Interchangeable, so that i

they break or wear out thoy may be replaced st half the

cont of annealing, recutting, and retempering the old style

It will readily be seen that the stealo s equally distribated
from the top to the bottom of the vise, and the friction in
working 18 reduced to the minimam, In strength, dum
bility, handiness, and cloguncs, this vige has cortainly no sa

that o loss of squeezing power of
about twenty percent s sustained ;
not adapted to the same hight in
all vises, while the rule for the el
ovation of the top of jaws is tho
level of the bend of the workman's
elbow ; the strin, concentrated at
one point, increasing the possibil-
ity of easy breakage by hard use,
having no elasticity, too much rig-
idity,» and considerable wear to
serew and nut ; having nothing to
receive the concussion of a blow ;
loss of motion, the screw sometimes
making an entire revolution or
more, before the jaws answer.”

It is o log or post vise, sustained
baoth by the bench and floor, mak-
ing it solid and firm, by which the
full force of the hlow is obtained,

rection required by the necessities
of the work. The foot pivots in a
step scxewed to the floor, and the
rear jaw has a semi<circular ear
through which passes a screw bolt,
the head of which moves in the .
segmental glot of a plate serewed
to the top of the bench., This pet-
mits the whole vise to be swung
in s-horizontal plane, 8o as to pre-
sent the jaws to the edge of the
bench at any angle desired, when
it may be Leld firmly by the bolt.
The advantage of this is too appar-
ent to the workman to require more
than a reference to it.

The front jaw has an offset, A,
ccarrying a ball and socket joint
inside the hollow sliding bar, B,
that permits the jaw *to swing in
the vsual manner, and also.to be
turned at an angle to the back or
fixed jaw, this latter movement
being intended for holding work,
the sides of which are not parallel,
a8 a key, etc. To permit this mo-
tion, the eye of the front jaw
th!ongh which the screw sheath
passes is made flaring, or trump-
shaped, at the front. On the front
jaw, encircling the screw, is a sad-
dle washer, the inside of which is

whatever position the jaw may be placed, this washer has a
perfect bearing.

The sliding bar, B, may be moved in or out by sliding it
through the collar in the lower part of the fixed jaw, and is
held in position by a pivoted dog, C, the point of which en-
gages with notches cut on the top of the sliding bar. This
allows the foot of the movable jaw to be kept parallel with
the fouces of the jaws, and to be accommodated to the diameter
of the work to be held, The spring that throws this jaw out
i8 concealed in the hollow bar, B, and it acts in whatever po-
gition the jaw may be. The bar is sustained by a projecting
ghelf forming a portion of the fixed jaw, strengthened, as seen,

by a flange underneath.
- When the jaws are parallel they are held in that position by
a clutel, D, on the front jaw that slides down and embraces,
with its side projections, the squared portion of the sliding
‘bar. When raised to permit the jaw to be sot at an angle, it
is held by a spring catch, I, The serew is at all times pro-
tected from chips, filings, or dirt, by the sheath, I, which is
rigidly secured in the back jow. The offset, A, does away
with lost motion, the instant the screw is started the Juws
moving simultaneously

GARDNERS PATENT » NLW YOB.K & VISE

made to. conform to the outside of the jaw fuece, so that in | perior. These vises are made of all sizes from eight-inch jaws to !

jewelers' size. They are made of a combination of Lake Su-
perior, and other ores well known for their toughness,
strength, and resistance to percussion. Every vise is put to
a test, three times ns much as it is intended for in use, before
it is sold.

Patented by O, H, Gardner, and made by the Fulton Manu- |
facturing Company, to whom all orders should be addressed

l at Fulton, N. Y.
- < >—
ON THE THEORY OF THE LUMINOSITY OF FLAMES,

In 1817, Sir Humphrey Davy published his theory on the

causes of the illuminating property of flames:  He stated
that this phenomenon was due to the presence in the midst |
' of the flume of solid particles which, undergoing partial com-
bustion only, were rendered incandescent, In a candle theso |
were supposed to be solid particles of carbon,

Recent experiments made by Dr, Edward Frankland seem |
Lo lmv-- entirely overthrown this theory, Ac cording to the
researches of this eminent chemist many vory brilliant flames
exist in nature which cannot possibly contain any solid mat-
tor whatever.

If, says he, metallie arsenic be burned in oxygen gas it
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]Jr-ﬂiu"- 0 most intense white s ';l' “ hiorwe YeT, Wi i
Known that metallie arsenie is volatilized st & 4 mparsture of
150" C,, and that the product of its combustion iteslf arsen.
o acid, v also vaporized at 218" C. while the temperature

Ol meandesconce of all wol il n has Le {1 }'!U\--] 10 t-'t'-"! -’»‘f)
o 0 ”x'l' in ”ur in AaAnce no l-u“-l ]\.’,f!:c':h o (‘uil]d l.-’ «p‘"l‘\ ex-
ist In the flame, .

| The vapor of sulphide of carbon burned in OXygen @gas or

toxygen burned in sulphide of carbon produces a Hght so in.
tenss that the o *Yoe can -r..nbh hu-.r
it, snd yet we are certain that no
solid particles of matter are to be
found here. The temiperntare ‘of
etmliition of sulpbur, 440" C. is
much below that of (84T A‘lullli' pro-
duced in the above CASE,

If protoxide of nitrogen be sub-
stitutod for oxygen in this ¢ xperi.
ment the result is identical: the
light ercated possessing sufficient
intensity for the taking of instan.
tancons photographs or for pro-
ducing the phenomena of fluores.
conce,

Few bodies ignited in oxygen
Zas emit a more powerful li ight
than phosphorus. The product of
this combustion is phosphoric acid.
which is gnseouns at & red heat,
and which could not possibly have
contained solid particles at the
tvmperature of a flame which is
capable of melting platinum.

The conclusions arrived st by
Dr. Frankland are that it is not
solid particles which produce lu-
minosity, but that the intensit ¥y of
a flame depends on the radiation of
dense but transparent hydrocarbon
or other vapors. Asa coroliary to
this theory he expresses his opinion,
based on experimental résearches,

, that & flame becomes luminousat a
lower degree of temperature the
denser the gases which enter into
its composition, and he further in-
fors that this luminosity is to a
great extent independent of the
nature of the vapor or gas, so that
& gus which would burn without
producing light at the pressure of
the atmosphere, would become lu-
minous, if submitted to a safficient
degrea of compression.

In order to prove thess facts. Dr.

—— ; Frankland caused the combustion

& of jets of hydrogen gus and of car-

bonic oxide gas to take place in ox-
ygen gmas under gradually increas-
ing tensions up to twenty times
that of the atmosphere, This he

did in very strong iron vessels

" furnished with thick glass windows

which allowed him to witness what
occurred in their interior.

Hydrogen gas, when burned in
oxygen at the pressure of the at-
mosphere, gives a very feeble light.
Under o pressure of two atmospheres this light is very
noticeably increased, and at ten atmospheres a nowspaper can
be read at a distance of two feet without a reflector. Exam-
ined with the spectroscope the spectrum of this flame was
bright, perfect, and continuous, from the red to the violet.

The intensity of an electrical spark sent through a gaseouns
medium is also proportional to the density of the gases being
. Weak in hydrogen gas; greater in oxygen, and very considera-
h]o in chlorine, sulphurous acid gas, ete.

A series of sparks from a powerful induction apparatus pass-
ing through air confined in a closéd glass tube connected to a
| force pump, becomes brighter and brighteras the compression
L of the air is increasced, and diminishes gradually in brillianey
us the air is allowed to escape, X

The ecleetrical arch, produeed by fifty couples of a Grove
battery, is much increased when the vapor of wercury is al-
' | lowed to intervene between the points of carbon of the electric
lmnp

The experiments of Franklund have elicited great attention
& | from men of science, and a controve TSy is at present taking
l.lmu on the HlllUCtt at tho Acade any of Sciences, in Paris,
where M. Sainte-Claire Doville aflirms that H. Davy’s theory
is not subverted by the new discove ries, but that t!w facts
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- obsorved may bo fatisfactorily explained if we ndmit, ns hﬁ.slinhtmt accident, although ho has tested it very sevorely ’

beliovos 1o bo the ense, that the temporature of a flame is in-
creastd In the same ratio as the incromsed pregsure or density
under which the gs is ignited,

The flual verification of this physical law will need farthor |
olaborato and dangoerous experiments, for the purposo of dotor.
mining thoe temporatare of combustion of varlous gases In
oxygen, under various conditfons of prossure higher than the
atmospherie,

Those conclugive experiments will =oon be begun in
Franee at the Beole Normale, iy order of the Emperor Napo-
loon ITL.  The oporators will bo placed within a strong oylin-
drieal fron chamber, where they will be surrounded by air,
comprossed to at least three times the weight of the atmo-
sphere. Lot us here romark that this prossure has boeon
shown by tho experiments of the bridge at Kehl to bo harm-
less to the human organization.

Tho results of these experimonts may oventually have a
very Important practical boaring on the uso of gas and of
liquid fuels in oue furances and under our boilers, the heating
surfaces of which they may tend to diminish, They may
also furnish us with an easy means of working platinum and
of producing an indefinite amount of heat, and will probably |
be the meaus of suggesting somoe useful hints for the increaso |
of the iluminating powor of our ordinary lighting materials.

- — - —
EXPLOSIVE COMPOUNDS FOR ENGINEERING PURPOSES.

NO, 1L

On page 167, we quoted from Mr. Nursey's paper on the
above subject, read before the Society of Engincers, of London.
The focts therein stated are so valuable for reference, and
withal =0 interesting, that weo continue our extracts, Mr,
Nursey describes, by the ald of an engmaving, a simple appa-
ratus for determining the iguition point of explosives, by
which their absolute and relative tempoeratures are ascertained
at the instant of explosion. It is simply n contrivance similar
to a portable retort stand. An upright fixed in a weighted
base, to stand upon a bench or table, sustains two transverse
adjustable sliding bars, secured at any point desired by set
screws. From the upper one depends a thermometer gradua-
ted to 630° Fali. The lower arm holds a cup of oil into
which the bulb of the thormometer dips. A miniatare cap
containing a small gquantity of the eéxplosive mixture, floats
on the surface of the cil. Heat is applied by a gas jet under
the oil bath, or by a spirit lamp. By this apparatus, Mr.
Horsley has ascertained the ignition point of various explo-
sives, and the following are among some of hisresults: Gun-
powder ignites at a temperature of 600° Fah. A sample of
Horsley's powder gave 430" as the ignition point. Gun cot-
ton of a powerful character, prepared by Horsley, ignited at
525°, while some of Prentice’s sporting gun cotton exploded at
410°. 'Trials of Schultze's sporting powder gave 385° as the
ignition point. It is as well, at a time like the present, when
new explogive compounds are constantly being brought under
notice, that experimenters should know the character of the
material they are dealing with, and which they will be ena-
bled to ascertain by means of the above simple apparatus,

Another, and perhaps safer, application of chlorate of potash
to the purpose in question was made some nine years since by
M. Hochstadter, o German chemist. Unsized paper wasthor-
oughly sonked in, and coated with a thin paste consisting of
ehlorate of potash, finely-divided charcoal, a small quantity of
gulphide of antimony, and a little starch, gum, or some similar
binding material, water being used as the solvent and mixing
sgent, The paper was rolled up very compactly and dried in
that formy.  In this manner, very firm rolls of an explosive
material are obtained, which burns with considerable violence
in open air, and the propelling effect of which, in small arms,
has oceasionally been found greater than that of a correspond-
ing charge of rifle powder. Moreover, the material, if sub-
mitted in small portions to violent percussion, exhibits but
little tendency to detonation. But,ns no reliance can be placed
on & sufficient uniformity of action, in a firearm,of these explo-
give rolls, this alone sufficed to prevent their competing with
gunpowder, The same description of explosive preparation,
differing only from that of M. Hochstidter in a trifling modi-
fication of its composition, was aguin brought before the pub-
lic in this country in the carly part of 1866, having beon pat-
ented by M. Reichen. The author has used this gun paper
with very good results in rifle shooting, but nothing practical
appears Lo have been done with the material,

The mixtare previously referred to as German, or white
gunpowder, consists of chilorate of potash, ferrocyanide of po-
tassium, and sugar. Many years since it wus proposed and
sried without suceess as u substitute for gunpowder. Since
then various preparations of gimilar chiaracter have becn sug-
gestod for employment, elther ss blasting and mining agents,

or for use in shells, or even for all tho purposes to which gun-
powder is applied. The most reeent of theso mixtures with
which the aathor is acqaninted, is a white gunpowder made
by H. W. Reveloy, of Reading. This mixture is o perfectly |
white impalpable powdor resembling flour, powdered chalk,
or magnesia in appearance, Reveley recently informed the

| DOt appear to posscss o bursting so much a8 a propulgive

Scientific Amevican,

R —————

The composition of whito gunpowder Is ns follows:
Chlorato of potash, .. .ovuveiinnnnereennn. 48
) ellow prossinto ditto, . . .oover i tinens 20
IR TORD BUBRE 1 o o« 55 ici v sb v intodiriss, 23
5 QA e S i e 100

In manufaeturing this powder the yollow prossinte s dried |
in an iron ladle until it is as white ns the chlorate. Thoe in. |
grodionts are ground soparately to very fine powder, and are |
then mixed by means of a conieal glove until they are thor. |
onghly incorporated, but not by trituration. For small (quan- !

titles, Roveley uses o common Wedgewood mortar and pestle, |
which must bo perfectly dry and olean. The operation does
not take many minutes, and with the above precautions, its
manufncture is free from danger, In loading, it is troated in
the samo way as ordinary gunpowder, being pressed down by |
hand solid, but not hard, The charge is ignited in the usual
way, with a common cap and nipple, In nctusl use, it does

power, and Mr, Roveley has obtained some of the highest
penotrative results in his rifle practico with it,  The economy
of this powder will at once be apparent, when it is stated that
its wholesale cost is about 86s. per owt., but as its strength is
at least one-third greater than that of ordinary powder, its
cost may be comparatively estimated at about G0s, per ewt.
One important feature in the manufacture of white gunpow-
der is that it does not require to be—indeed, it cannot be—
granulated, which process is the great source of danger in
powder mills.  The universal use of the cartridge entirely ob-
viates any objection that may be made to white ganpowder
on that score, or en the score of similarity in appearance to
other subsiances, and, owing to its compact form, it only occu-
pies half the usual space. Beside the foregoing, there have
beon several cruder applications of chlorate of potash in the
production of explosive compounds, which it is annecessary
here to notice more particularly,

Among other materinls, wood has been pressed into service
to aid in superseding gunpowder as a practical explosive.
Soon after Schinbein’s discovery of gun cotton, n Prussian ar-
tillory officer, Captain Schultze, while investigating the sub-
ject, conceived that a finely divided wood could be converted
into a controllable explosive agent more readily than cotton.
He produced the substance known as gun sawdust the explosive
properties of which are mainly due to its impregnation witha
large proportion of an oxidizing agent. In preparing the gun
sawdust, the wood is purified from all resinous substances,
and is digested in a mixture of sulphuric and nitric acids.
This gives a very feeblo explosive material, which is further
strengthened for ultimate use by impregnation with nitrates,
by which it is made to acquire great explosive power, Here,
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porpendicular ; that is, half way botwoeen the hoﬂ:ont:l—Tln;
and the perpondicular, or, ns millwrights eay, ¢ at nine o'elock *
Very little mochanical offuet is produced in the upper nlumt;
of the eircle us compared with the nex: quarter, on which the
descent of the water is nearly perpendicular, and when the
wheol is fitted with toothed segments at or near its elronm.
ference, acting on n pinion placed on a level with the axlo, the
weight of the water is bronght to bear at onee upon the pinlon
teeth, the stress is taken off the arms of the wheel, and the
nxle hocomen, as it wero, merely a pivot on which the wheel
turns. By this arrangement, the late Messrs. Hughes and
Wren, of Manchester, were enabled to make the args of thelr

| wheols of simplo tension rods of bar iron, by which the rim of

the wheel was tied and braced to the center, o plan whicl
with some modifications and improvements, is still in nw.
and sometimes the segments have interior tooth, which nm..
dor the wheel-work more compaot.

“In the best constructed wheels, the water is laid on in &
thin sheet of no greator depth than will give it a somewhat
greater velocity than that of the wheel, the difference being
just sufficient to pour into the succeeding buckets the proper
supply of water. Tho buckets should be so eapacious that
they need not be full when the wheel carries its maximum
load, in order that no water may be wasted, and that they may
rotain tho water in them till the Inst moment that its weight

it couses to be #o0. It is also expedient in practice to make the
width of the sheet of water less than that of the wheols ; if
the wheel be broad on the face, the stream may be four inches:
shorter than the length of the buckets ; the air escaping at the.
ends is thus prevented from blowing out the water ; and all
these precautions, though emall in themselves, tend to pro-
duce smoothness, regularity, and increased effect in the work.
ing of the machinery.

* There is, however, one mode of using water power—act-
ing by its gravity—in buckets upon a chain, much employed
in South Wales, which is found very uscful in raising ore
from the pits. An endless chain is pagsed over a wheel of six-
teen feet in diameter, placed between two shafts. The chain
passing down each shaft, and through an opening at the bot-
tom between the two, two large buckets, or rather shallow
tubs of wrought iron, are fixed upon the chain, so that the
suspension is by the center of the tubs, and they are so placed
that when one tub is at the top of its shaft, the other is at
the bottom of ite shaft, Each tub or bucket is covered by a
strong platform, whick fills and closes the pit's mouth when
hoisted up, and carries the small wagon or tram containing
the ore upon it ; and cach s also fitted with a valve at the bot-
tom to discharge the water. A branched pipe, communicating
with an elevated reservoir, is laid to the mouths of the shafts,

then, is a powder which may be preserved in o compartively
harmless condition until required for use, when it may bo ren-
dered powerfully explosive by impregnation with the nitrates.
Although its properties are somewhat similar to those of gun
cotton, many of the advantages of which it possesses, it is
open 1o one very fatal objection. To be within the limits of
safety, the completion of its manufacture must be delayed un-
til the moment it is required for use ; and, morvover, the final
ingredients are the most dangerous, and require refined
manipulation. It is needless to point out how incompatible
the conducting this completing process is with the ordinary
details of mining ; the carc and nicety required in sucha
chemical operation must be referred to the skilled operator,
and not trasted to the rough-and-ready hand of the miner.
Practical safety can only be attained by an explosive agent
into which the stray spark may fall without producing more
than & gush of flame, o gradual buraing, or without causing
jgnition at all, but which, nevertheless, when properly
rammed home and tamped, may be fired with results at least
equal, if not superior to ordinary gunpowder.
-
Utilization of High ¥Falls of Water,

Glynn's “ Power of Water,” contains the following in re-
gard to the utilization of high falls of water: |

“ Attempts have been made to employ a high fal! of water
by placing one wheel above another; this was tried many
years ngo at Aberdare, in South Wales, where two wheels,
ench forty feet in diameter, wero so placed, liko the ﬁgnm ol
8, and wero conneeted by teeth on their respuctive rims—the
lower wheel receiving the water after it left the upper one,
and revolving in theopposite or reverse way. The resalt was
not satisfactory ; but in another caso, o drawing of which lies
before the writer, whereln Messrs, Charles Wood and Brothers,
of Macclesficld, had two overshot water wheels, each of twen-
ty-#ix feet in dinmetor, and six foet wide, placed over cach
othor, they snceceded in o somewhat difforont arrangemeont of
the toothied-wheel work. Thoe two wheels were not connected
immedintely with each other, but by means of pinions, which
worked into teeth upon the rims of the two wator wheols,
canging them both to revolve in the same direction, 80 that
(he water, on leaving the buckets of the upper wheol, was
more casily and readily reccived by the buckots of the lower
whool,

“ In cithor of these cascs, howover, the employmont of the

aathor that he has constantly made nnd used it in preforence

to the ordinnry gunpowder, both on account of its rsu;wrwr‘
propelling power—which is nt least one-third gronter—and its |

perfeet cloanliness, It prodoces neither smoke nor flash ol

flarme at the muzzle on discharge, and can bo ased in a case- |

mate with perfeet comfort to the gunners, Mr. Reveley has

usad it for every purposs Lo which ordinsry uunpuwll"r is appli- 1

eable, and invariably with the most perfect success, o hins
mado many pnrﬂ‘lu of the white guanpowder during the last
ten years, and has always found them uniform, both as regards
strength and other properties, and be Las nover met with the

turbine, or the presure cngine, wonld have been muoh loss
contly and more effective.  The like may be pald of all the
contrivances to substituto endloss chalns with buckets ap-
plied to high falls instend of water wheels,

“ Whero the quantity of water is large and varlable, and
'tho fall such os may bo termed an intermediste hight, but
L varying also with tho supply, it is found advantageous not to
Iny the water upon the top of the wheel, so that it may work

overshiot, bat to make the dismeter of the wheel greater than
the mean hight of the fall, and to lay the water, as it were,
Lo the shoulder’ of the wheol, or at forty-five degrecs from the

and fitted with stop-cocks or valves, The tub at the surface
being filled with water, overbalances the empty tub at the

bottom, and raiscs it, with its tramy load of are, to the top.

When the full bucket has descended the shaft, the valve is

opencd and the water discharged ; the other being filled in

like manner, descends, and thus alternately each raises the
other with its load of oar. The water finds its way out of the

mine by & drift or adit into the valley ; the long loop or bight
of slack chain below the buckets, and hanging to the eenter
of each, equalizes the weight of chain at all times ; and a
brake applied to the large wheel regulates the speed of the
descending bucket, In some places the two buckeis work in
one shaft of an oblong form ; the diameter of the wheel is re

duced to seven feet ; it is fitted with toothud segments, work-
ing into & pinion, fixed upon a second axle, on ',"hloh the
brake wheel is placed, in order to gain the requisite power to
‘control the descending weight, Drawings of both these plans
lie beforethe writer, but the privelple and construction are 8o
simple that a description will probably suffice. It may bo
proper to mention that the buckets gencrally work in guides,
that the discharging valves are opened by striking upon a
point or projecting spike at the bottom of tho shaft, and that
upon the platforms which cover the buckets, there is a por-
tion of thoe rail or tramway laid to match with the lines of
way at the top and bottom of the shaft, so that the tram or
carringe may run from the platform toits destination.”

Dr. Mallet's Oplnlon of the Heaton Process.

The following is Dr. Mallov's opinion of the reality and com-
mercial value of Heaton's procoss : |

« This process for converting crade pig iron into wrought.
iron and into steel, by the employment of nitrate of n&nln
Henton’s patent converter, has been ropeated ummm
wany times in my presence, 1have mnﬂnodmlnnwy into
its details as applicable in practico on a Inrge scale, and its
results ; and I have also considered the chemical rescarches
mudo a8 to the materials used and products obtained, by Pro-
fessor Miller, of King’s Colloge, and 1 have Deen prescnt at
experiments, conducted by Mr. David Kirkaldy, at lis Testing
Works, at Southwark, s to the physical qualities 0‘, ml““
ducts which were obtained by this process, in my own pres-
once, at W'O)’ Mills, In view Of all the m 'M'h‘”
come before me, 1 can afirm the following as truths estab-

ished beyond question : R At A

‘ “1at. That Heaton's patent moﬂlOfanMb?tm
of nitrate of soda, in at all points in perfocy nccond with metal.
largric theory, That it can bo conducted upon tho great scalo
with perfoct safety, uniformity, and mm-um e
vields products of very high commercial value.

w94, That in point of manufscturing economy or cost it
can compete with advantage Wm

plg Iron. polsit, HoweYer, o]
“8d. Amang its strong polnts, Ao B s &

and above any mero cconomy in the cost of production «

these: It ennbles WMM@ Hen

on the wheel is cffective, and yet empty themselves as soon as.
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‘ten inches long was drawn twenty-one and s-half inches from
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to be produced from conrso, low priced brands of crude pig | chine, the electricity passing through in strenms of n light |

iron, rich in phosplhiorus and sulphur, from which no other
known process, not even Bessemer's, enables steol of commer-
cial value to bo produced at all, nor wronght iron, except such

violet color, resembling the ** Northern Lights.”” Then the of-
feet of cloctricity on diffurent gases was shown by means of |
tubes filled with gases. Whon passing through that filled with |

—
ho should have satislied himself so long sines of the adapted.
noss of this plant to thin climate, and that such conelusions
have not lull;z sinee becomeoe knwwu_ and the 4-"(.-”,';,‘,3 h..,_.n
fmrl}' tested on n Inrgc-r peale, is o matter of Mnrpri.-c' tome. It
is o fact of great importance, a8 it seoms to me, and it might be

a8 18 more or loss eithor *“ cold short™ or “red short.,” Thus,  nitrogen gas, n yollow light was seen in vertieal strenms nl- | wall for the Agricultural Burean ot Wiashington (0 encournge
ternately lght and dark. In going through earbonic gus, a | Other and more extended experiments. If we can raise ourown

wrought iron und cast stoel of very high qualities have boen |

l

produced, in my presence, from Cleveland and Northampton. |
shire pig irons rich in phosphorus and sulphur, and every ’

iron master, I presume, knows that first-class wrought iron
has not previously been produced from pig iron of either of
theso districts, nor marketable steel from them at all,

“ Heaton's process presents, thereforo, an almost measaro-
loss future ficld in extending the manufacture of high eclass
wrought iron and excellent steel into the great iron districts,
as yot precluded from the production of such materinls by the
inferior nature of their raw products. It admite of the stecl
manufacture also being extended into districts and countries
where fuel is 8o searce and dear that it is otherwise im-
possible,

“ 1 cannot, in this bricf communication, point out the pros-
peots which the employment of this system presonts, of great-
ly diminishing the existing waste of materinl, fuel, time, and
wages, in the puddling process, and of lessening difficulties in
relation to labor questions which beset that process, injuri-
ously to the British iron trade. Nor can I adequately point
out the large reduction in the original outlay for plant which
this system admits of as compared with any other for equal
annual ont-put of iron and steel.

*“Dr. Miller has proved, incontrovertibly, that the Heaton
process does eliminate from the crude pig iron almost the
whole of the phosphorus and sulphur, the trace remuining be.
ing unobjectionable in the wronght iron and steel produced,
even when they have been made from the pig irons known to
be the richest in these injurious constituents of any make in
Great Britain.

“The wronght iron made in my presence from Cleveland
and Northampton pigs, and tested for tensile resistance, also
before me, bore a rupturing strain of twenty-three tuns per
square inch, and an elongation of nearly one-fourth of the orig-
inal unit in length. It is thorefore iron of great strength and
toughness, and yet probably by no means the very best that
this process is capable of producing hereafter. It possesses
those qualities which best fit iron for artillery, armor plates,
and iron ships or boilers.

% The tilted cast steel, also made in my presence, from the
very same pig irons as the above, bore a tensile strain at rup-
tare of above forty-two tuns per square inch with an clonga-
tion of one-twelfth of the unit of length. It is, therefore, o
remarkably tough and fine quality of steel, well suited for
rails, ship-building, and all other siructural uses. Ina word,
steel suited for any purposo known to the arts can be pro-
dueixl by this system from inferior brands of pig iron.”

-
 The Electrical Machine at Trinity College.

Itisnot gencrally known, says the Hartford Zimes, that
Trinity College in this city possesses what, if not the largest,
is the most powerful clectrical machine in this country. It
was made in Vienna expressly for this college. We were
present at an exhibition of the same, March 6th, and were
as much pl ~as we were astonished by the wonderful
power of the machine.

- It occupies a space on the floor of about 4} by 5§ feet. The
electricity iscolleoted in large brass balls, supported by strong
pillars of a peculinr glass, in which there is no metallic sub-
stance. The rubbers and the points upon which the axles of
the plates work are also supported by the same kind of pil-
lars. These balls are nine inches in diameter, having o small-
‘er ball between them ; and from a projecting point midway
‘between the larger balls, the spark is drawn to s metallie
surface mounted on glass, Thisis movable and connected
with the rubber and the ground. The large balls are sur-
‘monnted by two rings of light hollow wood, lined with met-
‘al which are thirty inches in dismeter, and greatly increaso
the foree of the spark. The whole apparatus, to the top of
these rings is eight feet high. The plate is of heavy glass,
very clear, 46} inches in diameter and threceights of an inch
thick. Theoperator stands at a safe distance, and the handle
‘of the machine is insulated by means of o rod of glass. The
rubboers are covered with Bunsen's amalgam and the electrie-
ity when generated Is taken from the plate by sharp points
and eonveyed to the above mentioned bath.

i-mmdul what an enormous amount of electricity can
be obtained from this machine. A fow revolutions of the
whaeal will cause o spark eight or ten inches long to fly off,
‘and this length can be greatly inereased by withdrawing the
spark catcher, and pushing in the point from which the dis
caarge takes place. The peculinr odor which attends the gen.
eration of eleetricity is percoptiblo in all parts of the room, and
persons are affoctod while standing severul feet from the ma-
‘chine, On that evening—nand the condition of the room, at-
mosphere, and other surroundings were not what thoy should
have boen for a pu‘hetcxhlbmon of the machino—un spark

Among the diffsrent oxperiments shown by Professor Brock-
lesby, that evening, were, first, the charging and discharging |

the machine.

ﬂmjmmd the interior of which bits of tin foil,
diamond shaped wore pluced,  The electricity would run |
from one to the other, Alling the jar with rows of light. An-|
othor jar was linod with gold-leaf, and surroundod by broe |
filings. The electrle flnid would run throogh this in light-
ning like stroams. Tubes and globes similarly arrangod were }
also shown. Thon he showed the efiet of eloctricity passing |
through vacuum, A hollow cylinder of gluss, some five foot

green light was obtained, while o pale halo seemed to sur- |
round the tube. Through hydrogen thore was a continuous
flow of blue and yellow light, but the pretticst experiment

tea nod our own beet-root sugar, we shall be relieved from a
heavy expenditure which yearly Inures to the begefit of the

Chinese and Japaocese,

A B

wis when the machine was conneeted with a eylinder filled | Galvanising Iron-—--Drawing off the Oftensive Vapors,

with & combination of guses. Inside this eylinder was an ar- |
magemont of glass colls, As thoe eleotrie fluld passed through |
these it gave the appearance of a slender vase of brilliant |
green, fillod with pink, olive, violet, and yellow flowers, Large

Leyden jars were then filled, and by means of a discharging

rodd, the eleotricity was carried off, passing on its way through

n piece of card board on to a chain and wire connecting with

the ground. A small hole was piereed through the card.

This discharge would be suflicient to knock o man senseless,

if not to kill him. Other experiments were tried, shocks ad-

ministered to those who wished, a jar broken—our reporters
hair made to stand on end “ liko quills upon a fretfal porcu-

pine,” and an opportunity given to all to see the * long spurk.”

The exhibition was an cxceedingly interesting one, and we

wigh that Professor Brocklesby could be induced to repeat it

in & larger hall, whero our citizens might heve an opportuni-
ty of witnessing the workings of the machine,

- o —

Solar HMeat as a Motive Power.

A short time since wo briefly referred to the experiments of
M. Mouchot, made with a view to utilize solar heat as motive
power. He, in a contribution to the Comples Rendus, thus
speaks of some of their results:

Acconding to my experiments, it is easy to colleet, at a cheap
rate, more than threefifths of the solar heat arriving at the
surface of the globe. 'The intensity of this calorific source, so
feeble in appearance, was revealed by Pouillet, more than thir-
ty years ago, At Paris, a surface of one square meter, normal-
Iy exp to the sun's rays, receives, at least, whatever may
be the season, during the greater part of a fine day, ten heat
units (calories) per minute. [The unit of heat adopted by
most physicists is the quantity necessary to raise one pound of
water from 0° to 1" €. We suppose M. Mouchot adopts the
same standard.] To appreciate such an amount of heat, it is
sufficient to obserye that it will boil, in ten minutes, one liter
of water, taken at the temperature of melting ice, and it is al-
most cqgal to the theoretical power of a one-horse steam en-
gine. Under the same conditions, a superficies of one “ are”
g19'603 square yards) would receive, during ten hours of inso-

tion, a8 much heat as results from the combustion of 120 kil-
ogrammes (321,507 1bs, troy) of ordinary oil. These numbers
ure eloquent : they should, if not dispel, at least weaken the
serious fears entertained by some, in consequence of the rapid
exhnustion of coal mines, and the necessity of going to in-
cmnﬁ)" greater depths, disputing with the subterrancan
water this precious combustible. The intensity of the calorific
radiation of the sun is, moreover, much less at Paris than in
intertro rogions, or upon the elevated plains. It is, there-
fore, probable, that the invention of ““sun-receivers” will, some
day, enable industry to establish works in the desert, where
the sky remains vnr{clear for a long time, just as the hydrau-
lic engines have enabled them to be established by the side of
WRLET COUrses,

Although I have not been able to operate under favor-
able circumstances, since my experiments have only been made
with the san of Alengon, Tours, and Paris, I proved, as far back
ns 1861, the possi ~of maintaining a hot-air engine in mo-
tion, with the help of the sun’s rays. More lately I have sue-
ceeded in boiling, to]er}l‘llly quickly several liters of water
submitted to insolation. Inshort, having satisfied wyself that
it was suflicient to have a silver reflector, with a surfice of one
square meter, to vaporize, in a hundred minutes, one liter of
water (088 quart), taken at the ordinary temperature, or, in
other wonds, to produce seventeen liters of vapor a minute, 1
tried to w in small steam engine by solar heat, and my of:
tf?rts \{e{; grown.ed;-vllﬁh ‘q’um b:hiu?e, 1806. In the mean-

me I have been able, by very simple apparatus, to obtain
some remarkable from z-olm on, such as the distilla-
tion of aleohol, the fusion of snlrhur. perfect cooking of meat,
bread, ete.  None of these experiments, particularly the appli-
ention of the sun's heat to machinery, have been tried npou o
sulliciently large seale, It would, therefore, Lo useful to re-

t them in tropical countries, with  sun-recelvers” of suita.

le dimensions.  We would measure the volume and the ten.

slon of steam produced in an hour by a given insolated sor

face, the pressure doveloped by the sun in o considerable mass

of confined air, and the temperature which might be obtained

by vast reflectors, formed of a framewark of wood covered
with plates of silver, ete.

—
Wea Cualture In this Country,

A correspondent of the New York Zimes writing from Knox-
ville, Tenn,, gives some information, additional to that pul-
lished on pago 2135, carrent volume, SCIENTIFIC AMERICAN,
in relation to the culture of the tea plant in this country,
Writing on this subject the correspondent says, in relation to
Capt, Compbell’s experiments, that his experience shows that
tea can be sucecssfully cultivated in East Tennesseo, the oli-
mato of which Is about tho samo ag that in the teabearing
reglong of China and Japan,  Frosts como lnto In the fall and
leave carly in the spring, and the winters are short and not
sovere. Tho writer says :

The plant can easily bo protectod, and the experience of Mr.
Campbell shows that it can bo onltivated here without doubt.
His farm I8 some ten milos southeast of this city, on the rich
bottoms of the French Broad River, and well situated for o fair ,
tost of culture, The plant is u devp overgroon shrab, and nt. |
tains, at its full development, a hight of five foot, 1t is strong
and compaet, und needs but little protection from the frost, It
boars woll ; it has o beautiful flower which dovelops about
October,  The next seuson produces o seed something resemls. |
ling n hazel, which grows readily. Mr. Campbell has not at.
fempted its culture to any extent,  His idea was 1o prove fully
ity ndaptedoess to this climate esther than w omwbark in wny
enterpriso in its cultivation,  Ho has for somo yvears radsod ol
the tea he needod for his own family, and he foels quite woll
satisfied with its tasto and the vield.

!

it has been pronoanesd |

The application of zinc with tin as a coating for iron, says
Van Nostrand's FEngineoring Magnzine, has becomo a miost jm.
portant manufneture in and about Birmingham. The appli.
cation of iron for every purpose of construction is practically
only limited by the difficulty of preserving the surface from
rust. No method bas yet been adopted which js at onee so
cheap, wo effectun], and so enduring as galvanizing, and the
works in which that process is carried on have very mpidly
increased. To galvanize iron it is immersed fora certain pe
riod in an acid to cleanse the surface, after which it is dipped
into a bath contnining zine and tin melted. In this salts of
ammonia are thrown, which operate on the metal asa sol.
vent, and enable it to be more evenly distributed over the
surface. From this bath is given off a dense, pungent, white-
colored vapor, which is heavy, and, especially in damp weath-
er, spreads and becomes offensive. Complaints have Leen
made of these vapors, and various plans have been adopted
for the purpose of preventing them from passing into the at-
mosphere, but heretofore without suceess, The Wolverhamyp-
ton Corrugated Iron Company have adopted o plan which is
found very effectual. The top of the bath is surrounded by o
flue which forms a projecting lip, and from this, run one or
more iron pipes communicating with a powerful fan. From
the fan a large flue extends to an annealing furnace. The
fan, by creating a vacuum in the pipes, canses a strong cur-
rent of air to puss over the surface of the bath, which drives
the vapor into the furnace, where it is entirely consumed. Ex-
periments are in progress to condense the vapors so as to utll.
ize them, instead of consuming them in fires.

-
Casting Steel Under FPressure by use of Gunpowder,

Casting steel under high pressure by means of gunpowder,
is thus described by the inventor: It is well known that cast-
steel run into molds is subject to blister, and isotherwise por-
ous, which defect reduces considerably its toughness. In order
to give this metal its requisite tenacity it is subsequently re-
heated and then rolled or hammered. As many articles, suclh
as cannon, cannot be treated in this manner; [ have devised
to submit them to a high pressure while in a liquid state, in-
cloged in their same molds, meintained in iron flasks, For this
purpose, immediately after running u canuon, I cover hernnet.
ically the head by a metallic cap, by means of bolts or other
devices attached to the flask. This cap is fitted in its conter
with a vertical pipe, and provided with a eock at its lower ex.
tremity, while its upper extremity is closed by a washer
pressed by a bolt in such a manner as to act as a safety valve,
Before attacling the cap, at, supposing, one inch from the sur.
face of the liquid metal, I introduce in the vertical pipe, and
between the cock and the washer, a charge of about one quar-
ter of an ounce of a powder, prepared in the proportions of
eighty parts of saltpeter and twenty parts of charcoal. On
opening the cock this powder falls on the metal, ignites and
engenders about one-third of a cubic foot of gas at 3,000°
Fah. These gnses exert on the liguid mutal a pressure which
is transmitted throughout the entire mass, theroby condens-
ing the same and expelling the blisters. The effect thus pro-
duced is equivalent to the pressure of a head of liguid metad
ninety feet high, admitting that the capacity between the eap
and the surface of the motal contains thirty cubic inches. By
making the flasks sufficiently strong, the charges of the pow-
der may be varied, so as to produce by its ignition a uniform
and general prossure, which is preferable to the partial, irreg-
ular, and momentary action of a hammer.—Engincering Mog-
aAxne.

-
Loulsiana Sugar and Sirup,

An esteemed correspondent of Plaguemine, La., Mr. Evan
Skelly, has sent us a barrel of sirup of fine quality, and some
samples of sugar, mado with his salphur apparatus, for which
he will please accopt our thanks. Ho writes us that *the
sirup was made divect from cano juice In common open iron
kottles from six dogree juice, plant and stubble cane mixed,
with the use of throe and ahalf pounds of sulphur to the hogs.
head, limed 64 cubic inches to the grand, four grands to the
hogshead of 1,000 pounds, made about the 25th Novembor,
1868, (rather lato in tho season) on the Pecan plantation, in tho
Parish of Iberville, worked by Mz David N, Barron, with one
of my sulphur apparatus, 1 send also samples of sugur
mado with the apparatus on yarious places, that you suay judgo
for yoursell of the practieal working thercof. 1t is well os
tablished in Now Orleans, that a greator quantity of inferior
sugur has beon made in Louisiana this year than in any pre-
vious yoar in proportion to tho erop, causcd from the fuct that
most of the cane ground was plant, snd gonorally planted in
fresh land.”

The quality of the samples sent is such as substantiate the
efficicney of the apparatus,  In the manufucturs of nelther tho
sugor norsirap, ho adds, no chemicals were wsed except sul
phurous ueid and lime,

— - —

Tux sprouts of the potato contain an alkalold termed by
chomints solanine, which is very poisonous if taken into the
systom.,  This does not exist In the tubers, unless they are ox
posod to the light and alr, which sometimes occnrs from the

Jo m was exhousted of alr, and conneeted with the ma. by several geotlomoen fully equal 10 “ Young Hyson” That | secddental remaoval of the carth in cultivation
. . ! .
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Tmprovemoent In Thimbles and Ventilators for
Funnel Flues,

Unsightly tin plates or gaards to cover funnel holes of un.
noosssary size in the chimnoy are not vory pleasant adjuncts
10 the armngoments of the Kitchen, dining, or sitting  room.
A perfect fit of the stove fannel to the thimble or sleove
makes a neat appearance, whethor the thimble is of tile elay,
or of gheot or cast fron,

The engmving represents a mothod of making a neat fit to | surely worthy of some thought ;
any size of pipe. A is the thimble or sleeve to bo seated in | tributors will T am sure, be glad to tarn their attention to it,

masonry of the chimnoey. 1t
hns snugs, B, which ongage
with rocesses, Coon tho flango
that is one of a sot intonded
to fit each sixe of pipe or fun.
nel down to four inches, The
rogister, D, is to take the
place of tho flange or collar
in summor, when the stove
and pipe are removed. It is
socured in the same way as
the collar, by means of a
projocting  cireular  flange
fitting the interior of the
sleeve, A, and the snugsand
recesses a8 seen,  This de.
vice can be attachod or de-
tached instantly, and it
makes a neat, safe, and handy contrivance.

LITTLE'S STOVE FUNNEL CAP AND VENTILATOR.

Scientific American,

“Ihave beon watching the velocipede notes in your val
unble Journal for somo time past in the hope of learning that
ono of these marvelous machines had boen Invented onpecinlly
adapted for the infirm and cripplod portion ufHw«-unmmnit\:,
but up to the present timoe of writing I have discovored notl.
ing suitable, The late war hus caused the loss of many n log
and in this agoe of machinery, the namboer of maimed porsons
I8 incrensing, To lighton the lot of this unfortunate class is

d |
many of your ingenlous con.

l
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ten minutes before the fatal aceident oceurded. The miller
Wi regulating the mill, and finding that it was moning too

slow, he orderad the engineor to give it more speed! hut before

th e order wan complied with, the explosion took place with
terrible offoct, seattoring the fngments of stone in every diree-
tion, kKilling the millor instantly, and wounding five other
hands employed about the mill, The report of the explosion
was heard at a distance of four miles.

Wo are requested to give our opinion of the causs of this
explogion, which can bo accounted for in no other way than
cither the nocidental or maliclous introduetion of some oxplo.
five compound into the grain, which was exploded by the
friction of the stones. The loud explogion points clearly to
this conclusion, and ns it is by no means probable that nny-
thing of the kind could have been the resalt of accident, an of.
fort ought to be made to discover whether or not it was the

work of some malicions fiend, in human shapo, instignted by
motives of revenge, or otherwiso,
— -

OBITUARY--LUTHER ATWOOD.

Among tho scientific men of this country, and In eonnec-
tion with some of our most important discoveries in the de-
partment of natural wealth, the name which heads this
article deserves to be perpetuated. The history of the manu-
facture of conl oils could hardly be written without frequent
referenco to the labors and inventions of Luther Atwood ; and,
indeed, in the manipulation of the hydro-carbons, there is no
one who has performed such signal service, both to science

| from motives of humanity and not profit.  The loss of & leg, | and the arts, as he

b » Nove 8 - . . - = ! . > s . . -
Patented, Nov, 3, 1868, by J. L, Little, who may be addressed 1 replaced by never so shapely an artificial one, ineapacitates o | Luther Atwood wns born at Bristol, N, H., November 7,

tor rights or for additional information at Atkinson, N, H.
— > —

PROGRESS OF THE VELOCIPEDE,

The interest in tho velocipode continues unabated. A
“ Long Island rider ™ writes us a desecription of an improve-
ment which strikes us as being novel at least. It is a device
to enable velocipedestrians to use the ordinary horse-car tracks
as a way for their machines. The attachment is a bar of iron
or rathera rod about & of an inch in diameter with a small
wheel at the end, remote from the velocipede proper, and
having the other end attached to the “ back-bone ” of the ma-
chine. The small wheel bears on the opposite rail from the
one in which the velocipede wheels run, and thus actsasa
brace, and prevenis ranning off the track. He says it has been

tried with complete success ; the machine being propelled with
very little effort, and running up a grade with ease and rapid-
ity. These attachments will soon be offered for sale.

The Journal of the Telegraph proposes that telegraph mes-
sengrers be supplied with velocipedes for the more rapid deliv-
ery of messages. It says: * The messengers of a company
perform a most important part of the telegraphic service,
Their service demands o high degree of fidelity, sagucity, de-
termination, beside the mere swiftness of foot necossary to
perform their duty acceptably. But there is more practical
skill and more persistant watchfulness needed to reduce thé
time which is even now expended between the reception of
a message by the wire and its delivery into the hands of the
party addressed, than in all the other parts of its progress.
Anything which will reduce the time thus consumed, which
will provent the consumption of an hour or more to deliver a
dispatch two miles from a central office which came a thou-
sand miles over the wires in two minutes, must be hailed as
an acquisition, and, if possible, made available.

“Well, “ we shall see what we shall see’ by-and-by. We
would like to see the experiment tried. Ponies were once
tried in St. Louis, with what success we do not know, We
want to see a good boy straddled across a velocipede and put
on his honor and metal. We think there would be some quick
time made."”

An exhibition of a ladies’ velocipede took place at Hanlon's
Hall on Tenth St.on the evening of the 24th of March. It
differs from the ordinpry machine in having the perch lower,
and in the arrangement of the spring, making it more conve-
nient to mount and dismount. Instead of n saddle, there is a
seat of wicker work neatly woven. The fore wheels are about
thirty-two inches in diameter. Two of these machines were
exhibited, ridden by two graceful young ladies, who drove the
eranks with both feet, in tho same manner as men. They
weore dressed ina very becoming costume of dark woolen stuff,
their skirts being divided at the bottom, and buttoning around
the ankles, not unlike the trowsers of a Zouave, and exposing
the neatost foot and Chavussure that can be imagined. Their
gloves were of the same hue as their dress ; one wore ribbons
and facings of blue and the othoer of pink,

They rode with much gkill and elegance as well as strength,
and, with the assistance of Mr, Pickering and Mr. Brady, went
throngh with & number of intricate and pleasing figures, in
the presence of s large number of ladies and gentlemen, who
loudly vstificd their applause. We have no doult that this
velocipede will come into extensive use among the ladies, who
will find it an attractive means of healthful exercise, in halls
set apart for the purpose,

A Utles correspondent writes us as follows: * Your veloci-
pedic renders may like to have a ready means of determin.
ing theirspeed. The following method 18 nearly necurnte, not
varying from the fact more than two feet two inchos 1o o milo.
Divide 836, by the diameter in inches of the driving wheol ;
the auotient will be the number of revolutions per minute,
which will produce a speed of one mile an hour, 880:135245,
will give the result more cxactly, but 886 is noar onough for
all practical purposes. .

o Thos with o 4.foot wheel, 7 revolutions a minute give &
npvml of & mile an hour, 70, of ten miles an hour” '

A Cr)rrt'!lmudum of Toronto who sabseribes himwsolf ¢ Unfor-

tunate ” makes some good soggestions  He says :

ty he experiences in moving about. I am aware that there is
nt present a machine with o erank in the axle used by persons
whose pedal extremities have become paralyzed but the effort
required for propulsion is very great. I wounld suggest the
construction of a velocipede that conld be worked jointly by
one foot and one hand or by the hands alone, or the motion
might be taken from the shoulder perpendicularly with ad-
vantage, the one foot being used for steering. Iam not a
mechanician and merely throw this out as a hint to any good
Samaritan who will take the matter up.

We give herewith an engraving of n twoseated bicyoele
which will interest our readers. This machine, designed by
H. P. Butler, of Cambridge, Mass,, seems entirely practicable.
The engraving shows the parts so clearly that a detailed de-
scription is unnecessary. We may add, however, that the back

seat is intended to be used either as o side saddle for ladies, as
ghown in the engraving, or an ordinary saddle for gentlemen,
both riders aesisting in the propulsion. The inventor also has
in view the placing of two sidesaddles over the rear wheel, to
accommodate two ladies, who could then assist in propelling
the machine,

Several leading firms in Newark, N, J.,, heretofore engagod
exelusively in the manufacture of elogant carringes, have be-
gun the manufacture of velocipedes for New York firms, while
other establishments ave rapidly turning off the wheels and
iron works to supply the trade in other cities,

An inventor in New Albany, Ind,, is making a new locomo-
tive apparntus. It consista of o pair of skates on the bieyele
order, the wheels being five inches in dinmeter and three
fourths of an inch wide, fastened to wood, which are to boe
strapped to the foet. The wheels aro made large and broad,
in order that the wearer may have no difficulty in passing
over rough pavements at a rapld rate,

We undemstand that the prices are gradunlly coming down
at the halls of instruction, the result of the competition that
hos arlsen,  As a counter influence, however, upon the rates
demanded, the incroasing number of thoso desiring instruction
still enables the proprictors of theso places to make large
profits

- - —
Homurkableo Millstone Kxplosion,

A correspondent from Leesburg, Missdssippi, writes us an e
count of a remarkable explosion which oecurrod, March 2,
in an adjoining county under somewhat mystorious circum
stances,

The millstone was a patent French burr of about 30 Inches
dinmotoer, considerably worn, having been run for yoars, The
burrg wore encasod In castdiron bods and were driven by

steam power, The mill had not been in operation more than

man from almost every employment by reason of tho difficul.| 1826, and remained in his native town until 1840, Ho re
' ceived only such education as could be gained at the town

school and a neighboring scademy ; but, having evident pre-
dilections for the acquirement of knowledge, commenced the
study of medicine with Dr. Sawyer, of Bristol, when quite a
Ind. He, however, soon found that the bent of his desires
and capacity was in another direction, and accordingly aban-
doned medicine for chemistry, to which selonee he devoted his
entire life. He was a natural chemist ; and component parts,
under his manipulation, seemed to assume their proper cor-
relation, almost by magic. His studies wore now prosecuted
under great difficulties, and in the face of many obstacles,
and in 1849 he removed to Boston to avail himself of the
advantages of a wider sphere.

There Mr. Atwood entered upon the manufacture of me-
dicinal chemicals for Messrs, Philbrick & Trafton, The fol-
lowing year he commenced the series of original labors to
which his life was to be devoted, by instituting some investi-
gutions into the nature of the products of coal tar, as well as
the manufacture of benzole and naphtha therefrom, In 1853
Mr. Atwood obtained his first patent, Deing for a “ process of
preparing parn-naphthaline oil from the distillste of ecoal
tar, collecting the products at certain fixed temperatures;”™
the product being designated as “coup oil.”™ At about the
game time he obtained n patent for the ase of mangunate of
potash for purifying aleohol, the alcohol purified by this pro-
cess, being known in trade as “ Atwood aleohol.”

During the following year Mr. Atwood, associated with his
brother, William Atwood, now superintendent of the Port-
land Kerosene Oil Company, and president of the Atwood
Lead Company, of the same city, commenced experiments in
the manufacture of oil from coal and bituminons products,
and these investigations he pursued until his failing health
incapacitated him from all mental labor. During the ten
years between 1858 and 1864, Mr. Atwood took ont no less
than thirteen patents, nearly all of which related to distilla-
tion, and the manipulation of hydrocarbons. One of his
most important discoveries was the process known as crack-
ing,” by which a heavy oil is changed to a lighter grade.
Another was the process of distilling coal in a tower, known
as the “meerschaum * or “ pipe” process. Indeed, the high
standard of purity which has been reached by the oils, known“
under the trade mark of “ kerosene,” is owing in n very hrgo
degreo to the original, scientific farsightedness, and Inborious
efforts of Luther Atwood. Mr. Atwood was at one time super
intendent of the New York Kerosene Oil Company's works at
Hunter's Point, and within a few years of his death oecapied
n similar position in the works at Maysville, Ky. Ho died of
consumption, at Cape Elizabeth, Me., November 5, 1868, after

illness,
o lingering illn e

A Svocrssrun INVESTOR—Nothing in the lino of our
professions] duties gives us moro pleasure than to hear of the
smccess of inventors, and under this head: publish the follow-
g from John W Cuase, of Worthlx;“alon. Qhio : i

From the patent yon took out for me one ‘
Munch.‘l lnuvc}m realized about £10,000, and all of this I owe to

the SCIENTIFIC AMERICAN,
tive turn of mind, and have originated & great man y‘b“
but have always neglected to patent them, owing to

and the necessary neglect of my other buxiness, but on § ¥
seribing for your paper, I was induced by rending it to app A
for » patent. Therofore 1 am truly indebtixd to the SCIENTIFI
AMERICAN for my success during the past year.

PrxAs—Mr, F. €. Richors, of
A ProLirio INVENTOR FROM —Mr. F. C. Richers,

Gilmer, Upsher county, Toxas, arrived at the affico of this pa-
per & fow days ago, with no less than sixty-twonew lnvent s
on which ho is making applications for lottors p‘tﬂl- 3

subjects nro quite varied, oomprlm lmxxrommb m ¥
every dopartment of mechanieal anc ohomlcd co, from &
wtenmn ongine and coffoo mill to & process for molntmmhl. s
and modo of extraeting saccharing julce from cene. AL of
tho inventions exhibit a large dogres 0 n ’““xn; and many

Mr.
of thom possess very much merit, Mr, Iicher
in this city soveral woeks, and partics desirous

in the manufacture or sale of pood lﬂmm

dross Lim at Box 778 P, 0, N, Y.

FRP——— A

1 have al beenof.“lh‘l"‘"’
" wuys ,
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Intermittent Springs===Silliman Al Right,
Mussns, Bprrons:i—Your Inst number (March 27) containg
an article, attompting to demonstrate that the generally re
colved explanation of the working of intermittent springs i
cither insafficient or absurd, I think it ean be shown to be
adequate.  Without stopping to discuss well-known general
principles with regard to the syphon, 1ot us at once take an
example toillustrate the case.  Suppose the vessol in the ae
companying engraving to be an open reservoir receiving a
constant supply of water,
For simplicity, let the
amount of water received
cach minute be the quantity
which would flow through
o two-dneh pipe in that time
== under a pressure of ten foot
= head. Now let a syphon
; communicate with the re-
servolr as in the figure, and
S let its diameter be two inch-
— o8 or less and then let us
= consider what results will
follow.
Suppose first the water

iﬁ!
|
=

to be at the level, J, in tlwi

reservoir, and the syphon
to bo empty. As the water
rises in the reservoir it will
also rise correspondingly in
the short leg of the syphon,
and when it has reached the
level of the bend it will be-
gin to flow out through the tube.

Now, =0 long us the tube is not full atI it will not act as a
gyphon. Eut so long as the tube does not act as a syphon,
the velocity of flow at I will be simply that due to the rising
water in the reservoir. It is then evident that the water in
the reservoir must continue to rise till the velocity of the flow
through the tuboe at 1is equal to that due to a head of ten
foot, but long before this the tube will be full, and will be-
gin 1o set as a syphon. It is also evident that a much larger
tube would be readily filled at I by the action of the water
in the reservoir, since so long as tho tube does not act as a
gyphon, the veloeity at I will be very small, and this velocity
cannot be much increased till the tube is full.

Our tube now acting as a syphon, let us note what will
happen. And first, we will suppose the syphon to be two
inches in dinmeter, and the lowerend of it to be ten feet below
the point, I. When it begins to act as a syphon, the velocity of
flow through it will be just the velocity due to a head of ten
feot, and the water will therefore be drawn from the reservoir,
at cxactly tho same rate as it is received by the reservoir,
and hence the flow will be continuous. The same cffeet would
evidently be produced if the same sized syphon were any
ghorter, since the water wonld rise in tho reservoir above the
point, I, till the velocity of discharge became equal to the
veloeity of influx. If, however, the syphon extends to a

lower point, say to twenty foct below the point, I, the water |

will at first flow through the tube with a velocity due to a
head of twenty feet, thusdischarging from the reservoirmuch
more rapidly than the water is received there, and reducing
the level of the water to J, when the flow will cease, to begin
again when the water rises to I, thus giving an intermittent
syphon. It is casily seen that a tube smaller than two inches
diameter wounld produce the same effect of extending to a
sufficiently low Jovel, or a larger tube of even less length
than ten feet, the capacity of o syphon for emptying a reser-
voir depending on the comparative level of the water in the
reservoir and the lower opening of the syphon, as well as on
its wize, o fact entirely overlooked by the previous writer,
There are thus many suppossble circumstances under

which intermittent springs might boe produced by the action |

of a syphon. That theso cireumstances aro not diffieult to
renlize, is shown by the fact that in o hasty experiment made
by mynclf on rending 2ho article mentioned, the second trinl
adjusted the flow of water from a faucet into the rescervoir so
as to produce n completo intermitting syphon,

There is also no difficulty in supposing sufficient air to be
admitted to a subterrancan chamber, if we conslder the ex-

tremely smull quantity which could escapoe at each break in |

the flow. The moment that any air is sdmitted from the re.
wervolr into the tube, the water in the short leg belng reliov.
od from pressure instantly flows buck into the roservoir und
the opening is closed,
vented “rom escaplng readily by other channels, it will simply
aot Jilce the sir in the ehnmber of 8 hydraulic ram, contracting
and oxpuoding with the rise and fall of the water, abid e

ciont air coming in with the water, or from any minute open.

ings, when the air in the chamber is rarefied, to supply the |
waste sinco, of course, if no alr whatever be admitted to the |

chamber, the flow will finally becomo constant,
STUDENT,

Now Haven, Conn.,

[ Before replying to our correspondent, le defire to say o
word 1o regurd to the practical valuo of this discussion. In
no department of physics aro thero more points of subtle
nleety than in hydmulics,
B l"““" 5 1IN

Chgineering,

““ 11 h,qo-]y Pt ‘|| 1M '}llf_’ HS‘]]']'I“[" ‘ll“l “'““.\. '“l\"‘ l""'ll ll‘if‘l."l
on precisely the polnt in question by the sssumption that |
’.\‘:].O n will com AR ! Wi ns i "‘vll'l““ s BOOL &b (‘l'} "Ul(l

oy T ,
If the air in the reservolr Is now pro-

Failure to toke into nccount theso ;
the Teause of froquent failures in hydraulie |
Muny devicos have bhoon att ‘mlolwl Ilu\'llla for

’”

Seientific Dwevican,

i tho reservoir rises to the top of thoe bend, I.  Tho fact is,
that no syphon, so large that the flow is uninfluenced by
capillarity, will o operate. We can recall many instances
where inventors have been misled by the precigse words of tho
text-book from which we quoted in our former article upon
the subjoct, viz.: ' T cavity @& gradually filled, until, at lost,
the water reaches the lecel, B, B (see Fig. 1 In tho article re-
ferrod to), when the syphon is flled, and the water escapes.”
Now, wo assert that tho wator rising In the way described
will not have filled the syphon until the level has risen to a
point aboee I, a fact shown very elearly in our correspondents’
communication.

In reply to his statements, wo say, first, that we have not
claimed that an intermittent fountain cannot be made by the
proper adjustment of supply to the capacity of a syphon, A
constant supply, operating as he describes, would produce
such a fountain, but his description of its action does not co-
incide with that of the books, as he assumes that the water
would rise higher than the level, I, while they say the
syphon will be filled when the level is raised to that point, a
statement which, ns wo have shown, is only true of syplons
possessing a suflicient amount of capillarity, Had our cor
respondent, in his experiment—which he states succeeded in
the second attempt—observed the position of the level (pre-
mising that the syphon used was not a capillary tube), he
would have seen that the level previous to its fall by the ac-
tion of the syphon rose some distance above I, thus confirm-
ing his reasoning. This reasoning is not identical with that
of the books ; but though written to controvert our proposi-
tion, exactly confirms it, Instead of overlooking the fact that
the capacity of a syphon varies with the relative lengths of
the columns in the longer and shorter legs, it was taken fally
into account.

Now, if the circnmstances of higher lovel than I, capillar-
ity, and proper adjustment of supply in the reservoir are es-
sential to the theory of intermittent springs, we submit that
their omission renders that theory “insufficient.” 1If they are
not essential to the theory, and therefore to be disregarded,
we reassert that the theory is “ absurd,” for, in the absence of
these conditions, there will be no intermission of flow.

Assuming that they were considered unessential because
' not alluded to in the books, and because the general proposi-
tion that the syphon will be filled, when the level of the fluid
in the reservoir reaches I, indicates that they must have been
cither overlooked or dismissed as unessential, we proceeded
to state that the only condition that would make the theory
of intermittent springs, as enunciated in the books, tenable,
was capillarity. Woe added some hypotheses which would, in
our opinion, account for intermittent springs, only one of
which we deemed adequate to account for @l the facts. It is
quite possible we may, upon further refleetion, discard that
also, but of that more anon. The last part of the communi-
cation, pertaining to the inclosed volume of air, is equivalent
to the hypothesis of a remittent supply, as the compression
and subsoquent rarefaction of the air in the chamber, reacting
upon the columns of water. éntering the chamber, would pro-
duce a remitting action in their discharge.  There are, how-
ever, objections to such a view, which those acquainted with
the operation of air bulbs upon rams, pumps, ete., will readily
discover.—Eps,

—o <> o
The COrank and Its Powors,

Messns. Eprrors :—I at one time thounght, as I see some of
your readers still do, that there was a great loss in thecrank
motion. I tried an experiment a8 follows: Crank, 6 inches
long ; connecting rod, 8 feet long; pulley on crank shaft,
764 inches in dinmoter. When the crosshead makes one
single stroke 12 inches, the box, B, will be raised 12 inches.
The weight in the box, A, ropresents tho pressure on the
piston. 1divided the stroke into ten equsl parts on the guides,
| The weight in the box, A, was 100, und in the following
table you will see what weight it is capable of starting at
each tenth, I do not pretend that my experiment is very
exnet, a8 my model wag rather rough.

l

Biroke, Pawor, Kilvots,
0] 100 O
03 100 us
O 100 LIS
4 100 127
0% 100 L35 (704 :12:: 100 160
(06 100 127
oy 1046 115
, O 100 L
oY 10 0
‘ 10 100 00
]
100 D3

Mean effoct, 039 per cent
Tuoxas Pernenick, Jn,

»

| Easton, Pa.
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NouTin CAROLINA makes more money from her peanut crop
| than from her gotton crop,
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Chenp Gan,

Messns. Eprrons :—While the people of New York and jix
vicinity are loudly clamoring against the bad smell, poor qual-
ity, and high price of the gas supplied to them by irresponsi.
ble monopolies, it is my belief that all thess cvils will ovent.
ually be dono away with, through a little sound legislation,
and by the application of the co-operative system to the pro-
duction of this necessity of our present civilization,

It has often been stated, but never proved, that a mode of
chenpening gas would be to diminish its cost by saving the
whole amount of freight on the coal used in its manufacture,
and that this could be done by making it at the mouth of the
conl pit and transmitting it, ready prepared, from thenee to
the centers of consumption,

Having been led accidentally to reflect on this matter, late-
ly, after a conversation with some persons interested in our
bituminous conl mines, I, from mere curiogity, have taken
the trouble to investigate the practical feasibility or rather
non-feasibility of such a project, and herewith forward you &
summary of my caleulations and deductions, which may, per-
haps, interest some of your readers,

The cities of New York, Brooklyn, Jersey, Willinmsburgh,
Hoboken, and the whole neighborhood, as far as Newark and
Elizabeth, consume annually about 500,000 tuns of conl for
the production of 5,000,000,000 cubic feet of gas. The freight
on this coal amounts to not less than £3,000,000 annually,

If gas could be made at the collieries and conveyed safely
from thence to the metropolis in tight, well.laid pipes, the
whole of these $3,000,000 would necessarily be economized.
Obstacles, however, of a formidable nature stand in the way
of such a desirable result, as we shall now attempt to show,
Starting from a supposition that the nearest gas-coal colliery
is situated at 200 miles, and is 600 feet above onur level, and
that the gas is admitted into the mains under a pressure of
ten inches of water through mains 50 inches in diameter we
find, by Hughes' formula, A=D%(HD--LG), in which D=
diameter of the main in inches (50 inches) ; H=the pressugre
of water in inches (10 inches); L=the length of the main in
yards (352,000); G=density of gas (supposed to be 0-42), that
A=2500¥00034=145, which, multiplied by 1330, Pole’s co-
efficient, gives us 195,750 cubic feet delivered per hour. The
pressure here would be (036 1b. per square inch of area.

The loss of pressure by passing through mains is, by d’Har-
court’s formula, LQ?—-D* x 0611, in which Q is the quantity
of gas passing per hour, L the length of the main in yards,
and D the diameter of the same. In our case we find it to be
equal to 26,470,399 inches of yater, or 13,485 inches persquare
inch of arca of a 50-inch main. This mulitiplied by 0-036 1bs.
the weight of an inch of water, indicates a loss of pressure of
485-38 1bs. per square inch, to which must be added the above
080 (or ten inches water), making a total of 48574 1bs. of
pressure needed per square inch of area at the initial point.

As the gus-works are supposed te be situated GO0 feet above
our level, we have another correction of 5. of an inch of
water to make for every foot of descent which adds another 6
1bs. per square inch to the above, and gives a grand total of
491°74 1bs. per square inch, equivalent toa pressure of more
than 1,360 feet of water, the realization of which, practically,
would amounnt to an impossibility or very nearly so.

Under such a pressure, could it bo effected, no doubt can bo
entertained that, even with our modern improvements injoin
ing pipes, ete,, more than 50 per cent of the whole of the gus
would be lost by leakage on the way, so that in reality not
more than 95,875 cubie feet per hour would reach the consum.
ers at the end of the 200 miles of muins,

To supply New York and vicinity would require sixteen
such 50-inch muins as the above. Iron pipes of good guality,
one-half inch thick, would support the pressure, and their
welght would be, by the formula, K=(D?>—d*%), in which K
=245 ; D=oxternal diameter of pipe in inches; d=internal
dinmeter in inches ; 24745 1bs. per running foot, or 116,078
tuns for 200 miles, Sixteen such mains would weigh 1,866,548
tuns, and at $45 per tan would cost $584,008,160. Adding to

this tho cost of transportation, the laying and joining of the
mains, the ll.\'(lmulic appliances, gasometers, ete,: wo arrive in
round numbers at §100,000,000, which would be needed to carry
out n project of lighting Now York and vieinity with gns
manunfnctured In the conl regions, at o distance of 200 miles.

Wao do not bolieve that the above figures, exhibiting condi.
tions of pressure, leakago, and cost of construction, are of
such a nature as will induco capitalists, gas companies, or the
publie in genoral, to invest In any wild scheme, which might
at any time be brought to their notice, having for its object
the removal of the gas works from New York elty to the Penn.
sylvania coal bagin, Any such attempt must result in fallure
ovon supposing all our caleulations to be twice too high,

X. Y. 2.
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Laying Out Gear Teeth,

Mussns, Eprrous.—I inclose for publication, a fow words
of eriticlsm on an article which appoared in your valuable pa-
per, the SCIENTIVIC AMERICAN, for March 18th,

Thoe article sigued “J, O, Is upon the subjoct of gear teoth,
and 1 think it will do harm rather than good unless righted,
In the first paragraph ho says, “ Why ure the teeth of wheels
mude on a curve, is a question which, If propounded 1o & ma-
jority of mechanics, who have almost daily experionce on the
subject, would not elicit o satisfactory explanation,” The
The strength of this remark, it appears to me, is no bottor 0x-
cmplified than in some of the statements of the very artlele
in question. For oxample, it is stated that * the curve form-
ing the point (fkes) of the tooth of one wheel will bo a curve
tor the rout (Lank) of the other” Also * the OW s
formed aro the opleyeloidal, the proper mathematical curve
for the teeth of gearing.”  1f the writer of the artiels were fa

willar with suoh good wathority ps * Apploton’s Dictionary of
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Mochanies,” the “ Practical Dmughtsman,” and especinlly
with * Willis' Principlos of Mechanism,” he would probably
havo sald, that when the generating eiroles are the pitoh elr.
olos themsolves, the teoth of one wheel only could bo formid
with the epicyeloidal eurves, and that the tosth of the othoer
must bo moero ronnd points ; or, if the points of the one whee)
be onlarged to exlindrieal pins, parallel to thoaxesof tho gears,
the teoth of the other must Le formed with corves, which are

drawn at a distance from the opioyeloldal curves throughout,

equal to the radius of the pies, as shown in * Appleton's Die.
tlonary of Mechanies,” Vol 1, p. 828, and also *“ Appleton’s Bn.
oy lopedin of Drawing,” p. 160, and that the eproyeleidal curves
thus formed are net the ' proper ourves for the teeth of gearing
as ordinarily properly constructed.  Also, if ho had said that
the eircle rolling upon A, generating the curve for the face of
cach tooth of A, should have halfthe dinmeter of B, and eiee
verat tor the opposite wheols, and then Instead of using the
same curves for the flanks, he had recommoended radial flanks,
as far us the teeth of the other wheol have bearing upon |
them, he would have approached more nearly to the modern
practioe of correct mechanics,  The mothod of thus construet. |

ing tocth is also illustratod In “ Appleton's Dictionary of Me- | communication under the title of * Wonderful Results from

chanies,” Vol I, p. 830, and in the * Practical Dranghtsman,”
and numerous other works,

.Hu farthersayz that “the epicyeloidal curve is not invariably | lated by the Wood & Mann Stonm Engine Company, that a
given to the teeth of wheels beeause it 1s peculiar to the diam. | e
otor of the wheels for which it is constructed, and admits of a |
limited range in case tho toeth are wanted to be used forother |and reasonable one, no cogineer would doubt; that it is o

dinmoters than that for which they were made.,” Bat it is
gshown in “ Appleton’s Dictionary of Mechanies,” Vol. 1, p.
825, in “ Willis® Principles of Mechanism,” p. 107, and in Ran.
Kine's Applied Mechanics,” p. 444, how a single circle of fixed

eyeloidal eurves which shall form the outlines or faces and
flanks of the teeth for those piteh circles respectively, giving
8 great number of whoels of various dismeters, any two of
which will work truly together. A number of wheels of dif-
ferent diamotors thus constructed is called aset, orthe wheels
are said to belong to the same set. Mr, “J, C." gives favor
to an old millwright's rule for shaping tecth and cogs, a rule
which has been condomned, for failing in accuracy, for twenty-
five years or more. This rale, however, i8 bettor than none at
all, but why use that where we have a so much better
approximate method as that presented in Prof. Willis'
“ Odontograph )

To those who desire to become experts in the construction
of correct gear tecth, I would recommend a carcful perusal of
the subjoct, as given in Prof. Willis' immensely valuable
wark, already referred to, or as found in Appleton’s diction-
ary, also already cited above, in which the subject of gearing,
for the most part, represents a recast from Prof. Willis® work.

. 8. W. RoBINSON.

University of Michigan, Ann Arbor, Mich.

Messrs. Eprrors :—Will ““J. C."” please explaina few lines
of his article on “* Gearing,” page 165? The sentence com.-
mences with the wonds, “ Proceeding to form the tooth,” ete ;
“the curve found.” What corve? How found? “Opposite
direetion from point of bisection.” What is meant by this?
“ With the proper radiune” What radius is this? How
found ¥

In his figure what is the meaning ‘of the unlettered lines
found touching the eurve, Eiand dd’ ?

In forming the tocth of two wheels of different diameters, is
there any definite rale for determining the constraction of the
eurve thet forms the outline of the pinion tooth, or is the
proper center for this curve determined solely by experience,
as this conter is sometimes taken at a point not upon the pitch

line ¢ M. N. R.
—— >

A Proposition from a Prominent Engine Manu=
faciurer,

Messns, Eprrons :—Learning that the American Institute
intends to hold a fair during the coming fall, I would make,
through your columns, the following proposition, both to the
Institute and manufactorers of engines and boilers:

i will contribute §1,000 toward defraying the expenses of a
thorough test of steam boilers and engines, to be made ander
the direction of & commitice of experts, to e appointed by
the Institute, the test to be made at the next fair. I will send,
at my own expense, for competition, one of my trunk engines
of 40-horse powor, and one of my safety boilers, my competi-
tors also to erect their own engines and boilers of equal cap-
acity,

The test to eover efficiency, economy of fuel, safety, and
all other points that make up the practieal value of boilers
and engines for general use, Joux B. Roor,

95 and 97 Liberty street, New York,
- - —

On Non-Rotary Propulsion,

Mussus. Eprrons :—On page 165, current volume SOIEN-
TIPIC AMERICAN, your correspondent, F. R. P., under hoading,
“ Foonomy of the Short Btroke of Engines in Non-Rotary
Propualsion,” tekes for granted that, as 75 1bs. pressure (over
and above friction) applied at A, could not overcome resistance
10, st the circle B, it would, of necessity, cause resistance 70
at point C, to move to point . Otherwise it would be ob
viously impossible, he says, for the engino to make its stroko,
(1 refor to disgram on page 165, wo as to cconomize Space in
your valuabis paper), |

If thure was no other alternative but for resistanco ol I
to be avercome and carricd to E, or resistanco at C 10 bo
moved all the way to D, it would follow most ussurcdly that
the power nppliml at A would be incapable of producing mo
tion, But the pewer applied at A, instead of moving ' all

which would probably soon lead to the farther discovery of

indicator, and the importance of having its functions rightly
diameter may be rolled on the outside and inside of a pitch | understood, induce us to nak the favor of a little spa‘c;u to
circle of any diameter, to generate the epicyeloidal and hypo- | continue the discassion.

Srientific Amevican,

the way " to D may bo supposced to move in the direction of
I‘., which s qunite anothor thing, Otherwise (stroke of ok,
gine being ono foot, power 75 1ba., and resistance nt ¢ being
10 Ths, distanes from ¢ to D, 8 foet, ng griven by \'nnr. f'nrn-‘.
spondent) wo would have, powoer applied, 1 » ;4'5. byl
effeet produced, 8 % 70 =500, that 8. 75 would phnhlre' 560
which would be an setual ereation of power, :

Now, this would be, not only an extraondinary discovery

that great desideratum, perpotual motion, or something akin
to it, but it would be n discovary subverting the fundament-
al Inwg of mechnanies, as woll as tho late discovorios concorn-
ingr the correlation and eonservation of foreos,

Whether thero is really any saving of power in the short
#troke of ongines, I am not propared to fay, but is not cor.
tainly for the reasons given by your correspondent,

: R, DEsnoNyg,
St Louis, Mo,

e A
Results from Expanding Steame==-The Indieator,

Mesans. Eprrons :—In your jsssue of March 17th thero is a

" " S . . .
uxpanding SBtoam," eritielsing an indieator dingram, publish-
od in a cortnin pamphlet, which is so obviously the one eireu-

fow \\:urdn from us on the subject, perhaps, may not be inap-
propriate.  That the eard published in that cirenlaris a literal

pood one—far above the average—no engineor competent to
f‘PPl_\' the test of the theoroticnl dingram can deny ; but the
inereasing interest shown by manufacturers in the use of the

Let us state, in passing, that the card published in the
SCIENTIFIC AMERICAN, i8 not exactly a reduced copy of the
one in the eironlar; the charactoristics which are enlarged upon
in the article soem to be exaggerated in the engraving. Your
jcorrespondent is evidently familiar with the law governing
the expansion of gases and the “ Joule's equivalent;” that his
experience is very limited in the practiceal working of those
laws, as shown by the indicator is also evident, or he wounld
not take upon himself to gay “ that such a card was never
fairly taken from any steam engine.” They who adopt the
slashing style of criticism ought to thoroughly understand
their subject.

The high terminal pressure to which he objeets is, in ordin-
ary working engines, the rule and not the exception. Only
in first-class cot-off’ engines, and in those not always, does the
line traced by the pencil of the indicator show a curve nearly
approaching the theoretical. A Corliss engine, driving the
Utica Cotton Mill, has been in constant use for seven years,
during which time the valves have never been ropaired. We
have recently taken a card from this engine, which shows the
actual expansion curve to be within three per cent of the
theoretical.

If your correspondent will be at the pains to apply an
indicator to any engine, except a Corliss, running in his
immediate neighborhood, and subject the cards to his analy-
gis, he will doubtless be surprised to find their terminal pres-
sures show a still greater disregard of the law governing the
“expansion of gases” than the one in the Wood & Mann
circular. Tt will be proper here to state that the card referred
to was taken some time ago from an engine, in which certain
patent balanced valves were used, but their lack of tightness
and exeessive steam clearance was found to more than offset
the advantage of balance. The one we now use is the slide
valve, with the Corliss valve gear,

Your correspondent’s mothod of judging the comparative
performance of different engines by bringing them to a com-
mon standard is, doubtless, the correct one; but he errsin
supposing the amount of steam used is measured by that ad-
mitted to the eylinder up to the point of cut-off—it is not the
amount admitted, but the amount exhausted ; it is the volume
of steam in the cylinder at the opening of the exhaust valye
which determines the quantity of heat roquired to do the
work of the holfstroke of that engine. The item of “ units
of heat,” lost in developing power may be disregarded, or
rather only regarded genemally along with other losses of
which the indieator takes no note, such as leakago of piston
and exhaust valve, condensation, the re-evaporation toward
termination of stroke (which latter, especially in o slow-ron.
ning condensing engine, goes far to produce the result in the
expansion line, so startling to your correspondent), goes far.
ther than any eanss perhaps, except leakage of steam valve,
to which the editor alludes. The clearance in this engine, of

which you nlso speak, is large, being foar per cent of stroke.
This affecta the expansion lioe, but with proper mansgement
of exhnust valve and * compression curve,” is not a fault,
Your éorrespondent also alludes to the increasing pressure,
which beging at-ono and onebalf inches from termina.
tion of stroke, and reaches forty pounds at the end ; this he
evidently believes is duo to lead on steam valve. It is, on
the contrary, due to early closing of exhaust valye. The cand
a8 drawn in tho SciExTIFIO AMERICAN, really shows a nega:
tive steam lead, the stoam valve not opening until the piston
has moved some little distance on ita forward stroke.

That the indicator shows with absolute accuracy the power
and working condition of an engine, no intelligont engineer
will elaim, but in experienced and judicions hands its valuo is
unquestionable, especially in testing tho relative performanco
of variows opgines. 'We have found a altaple and offective
method of brisging engines to o standard, and tosting them
Ly their cards, to b the Regnault tables.

| Arrit. 10, 1869,

Peat,

Mrssns, Eprrons -—You are probably well advised of the
groat number of improvements that have, within about fonr
years past, heen patented, for treating poat for heating por.
pones, yot may not be as well informed as to the number of
Individunls and associations, who during that period have von.
tured their monoy and lost in trial to utilize this immeasurs.
bly extensive and highly valued produet of nature, which
I8 consequently much sbused : while the entire fanlt Hos with
tho too-confiding promoters for trusting to impractical theo-
'f“"- when o littlo investigation and n fow almost inexpen.
five tests would have proved the fnllacy of the system pro-
posod,

Aw the season is nearly upon us when peat deposits can be
worked, and a8 many parties will doubtless engage in the
work, I nm confident that yon will gratify your army of read.
ors by giving them o fow useful hints and practical advice
upon this important question for the munufscturing and home
interests, g well ns to the owners of peat Iands, which infor.
mntion will come most legitimately from the SciExTIFIC
AMERIOAR,

Wherever soil is oxposed to constant water saturation,
from springs, or by percolation, or intermittent overflow
from a stream, pond, orlnke, or from any two or more of such
caures, the vegetation of such soil will be converted into peat;
and all fibrous vegetable matters, whether grassos, mossos,
lenves, twigs, plants, shrubs, roots, and even trees, in fact all
woody matter which may become enveloped therein, will, in
process of time be converted into that dark brown pulpy
substance,

Surface depressions, particularly where underlaid by water
leaving elays or rocks—even upon the sides and tops of elevated
lands—and most meadow lands holding or overflowed by water
without intermittent drying, accumulate peat by the annual
decomposition of the vegetation growing on the spot, or which
may become immersed within it,

Some deposits of grass and moss peat predominate in fiber
thronghout, and often for & few foet only from the surface.
This description is inferior to the pulped or decomposed vege-
tation. It is manipulated with difficnlty and almost impossi-
ble to condense from its extreme sponginess and the clasticity
of fiber. Exeept in very rare cases, and then at very considera-
ble depth, all peats are spongy and retain their porosity after be-
ing dried, whatever may be the means used therefor, in which
condition it has little commercial value as fuel ; hence the ne-
cossity to condense it, which in fact is imperative, and to do
this some mechanical means must be used to knead and break
up the cellular structure.

A bed of peat is often more or less impaired by earth wash-
ings, particularly around its borders. This is caused by the
water shed from adjoining elevated lands, or by freshet over-
flows from a bordering or bordered stream. Such adultera-
tions may permeate those carboniferous accumulations of ages,
from first to last, and consequently impoverish the peat
throughout. Such cases, however, are seldom. Sedimentary
washings rarcly extend beyond o few feet from the escape-
ment of the ground farnishing them.

This earthy matter is the chief cause of difference in the
heating valnes of peat, and it will always be found admixed
with the ashes, causing this residue to vary from two to fifty
per cent of the original weight, beyond which it is difficult of
combustion. Of course the less ash the better peat.

The color of peat when dry is no indication of its quality,
whether it be light or dark brown, or even jet black,

Pine, fir, cedar, juniper, and cypress, furnish peat of more
combustible nature than less resinous plants, Its commenrvial
or heating value therefore differs considerably according to
the nature of the original vegetation,

Peat consequently being the product of vegetable fiber or
woody matter, decomposed and concentrated by chemical disin-
tegration without the loss of an atom of the calerific power, it
follows that in a condensed state it should have great heating
properties. :

The first step to be taken is to determine the quality of
your peat. To do this, take a few pounds of peat from any
convenient depth, and at proper distances from the border to
escape the carth washings, if in such & locality, and where the
peat is as free as possible from fiber.  Dry the peat thorough-
ly in the air;; then pulverize a portion, from which carefully
weigh an ounce, say 480 grains, which place on a hot fire—
conls are best—in o shallow vessel, covering the vessel loosely
to exelude the nir. A drip saucer 1o s common three-inch
earthen flower-pot is a good vessel for the purpose. -

As most airdried unmanipulated pest contains about one-
fourth its weight in moisture, this will pass off around the
odgres of the cover as vapor, and be succceded by gus, which,
ignited with a flame, yields a blueish, reddish, or '
flame, according to tho character of the peat, the gus being
hydrogen and carbon combined in different proportions.
When the gas has ceased Howing romove the vessol with the.
cover still on and allow it to cool, after which "B‘ﬁ‘d‘“‘
coal with care—at tho druggist's or doctor’s if you have not
tho means to do so—being eareful to note the welght in

ns,
m::nvsng noted tho time that the gas continued to Lurm, and
as near a8 you can the color, writo that downdlo,mnﬂnm
roplaco the charcoal on the fire but wuhmxm The.
charconl spread covenly over tho vessel wi BOUD NI, S5 .
by absorbing oxygen from the air decompose l@lﬂ“}h‘i
aslion, This procoss may be slow but it must BRG]
roquiring the moss to be oegllonln’?‘m e »'1
cambustiblo article until all the sparks of coal have
. Then remove earefully without losin p
ashes and when cool welgh ognin, 1f the ash does not
cood twenty per cent of the welght : wi

Howanp RoaERs,

Utleas, N. Y,

it you can proce
ther investigations, as the heating propertics lio f
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as, and secondly in the charcoal; the combustion of thess two

medinms determines the measure of calorific power, The
weight of peat consumed being known by deducting the nshes
and allowing for the moisture, gives directly that destroyed
by combustion as the index of value.

For your next number I proposo to farnish another paper
aupon harvesting and manipulating peat for heating use.

‘ J. B. HypE.
119 Broadway, New York,

- - —
Lamp Flamoes,

Mressrs, Eprrors :—If a lantorn with a flat wick—the one
noticed had the ordinary Kerosene burner without chimney—
is suspended by acord and then rotated, the flame will as-
sume a twisted shape like an auger, but strange to say thoe
twist will go ahead of the wick instead of behind it: that is,
if the lantern, 18 scen from above, rotates to the right, the
twist of the flame will be left handed, instead of right ns we
would naturally suppose it should be considering the resis-
tance of the air. Can your readers explain the cause ?

R, F. H.

New York city.

—~
Estimated Horsespower of Engines,

A correspondent, “ Mathematician,” of March 27, page 197,
deprives the steam engine of its due, by deducting from its
usually estimated power, what is required to propel the un-
profitable part of its work, viz, the engine and gearing, be-
fore arriving at the work desired to be done.

The engine is entitled to credit for all the labor performed,
useful or useless. © Mathematician” gives, as explaining his
views, an engine of 80-horse power, making 75 revolutions
when doing the intended work, but, when this work is de-
tached, will make double the number of revolutions, “ with
the same amount and pressere of steam.” Thence coming to
the conclugion that twice the power, by the usual estimate, is

developed, making the engine a 60-horse power when running

empty, and a 30-horse when loaded, “ which is absurd.”

In the above example, the useful and wseless work are con-
sidered equal, and the engine would, therefore, drive the wuse-
less alone, through double the space, and, of necessity, for the
same amount of steam, under an expanded steam pressure of
one-half the pressure on the combined work, which accords
with the usnal estimate, and i3 rational.

Pittsburg, Pa.

> —

The Kindling-Wood Business---How it is Conducted.

There are at present in this city and Brooklyn about sixty
wood-yards, where the business of sawing and splitting wood
is carried on, and which furnish the inhabitants of the two
cities with their kindling wood.

The largest quantity of the pine wood received here is fur-
nished by the State of Virginia, particularly that portion of
the State which is watered by the James and York Rivers,
Delaware and Maryland send a large quota, but they are not
go prolific in the production of pine as the first-named State.

The State of Georgia grows a great deal of pine wood, but
it is not in as great demand, nor does it command the ready
sale that the wood does that is raised in the States of Virginia
and Maryland, as it contains too much pitch, which, when the
wood is used for fuel, caunses a very thick black smoke to arise
from it, which blackens the housewife’s culinary utensils, and
clogs up the flues of the stove. Hence, for burning purposes,
“'0ld Virginia " pine has the preference.

In some instances large dealers and speculators buy up
large tracts of land covered with pine forests, and, after cut-
ting it down, the wood is placed on board of schocners and
brought to this city, where the consignees dispose of it to the
smaller dealers. The heaviest shipments are made in the
fall of the year, at which time it is no nncommon thing to see

TWisB:

‘a fleet of fifty or sixty schooners laden with pine, anchored

off the JerleyFlatl, the headquarters for them on their ar

rival at this port.

A great deal of the wood, on its arrival at the yards, is cut
up into kindling size, ranging from two and o half to eight

and nine inches in length. The wood which is eut into pieces

from two and a half t6 four inches in length, is tied up into

small bundles, which are sold to the retail grocery dealers,

The longer picces are sold by the box, twelve of which boxes,
when honestly filled, hold an ordinary load of wood.

‘There are some dealers who buy the wood already split at
the yard, and peddle it about the city in their own WAZOns,
Many of them have become 8o expert at the packing procoss
that they manage to make half a load of split wood fill up
twelve boxes, 80 a8 to deceive any ono who does not take the
trouble to examine the contents and to see how the wood is
packed. Theso unprincipled dealers do not hesitate, when
filling their boxes, to so arrange the sticks ut the bottom that
they form a kind of network, after which they fill up the
box ; and to those who are not up to the dodge they present
the appearance of wellfilled boxes, standing sny amount of
“shaking down.” It therofore behooves thoso who buy their
wood by the box from the peddlers, to stand by and seo that
tho packages ars honestly mado up, otherwise they run the
riak of being grossly swindlod.

There are three ordinary loads in a cord of wood, and when
wood is bonght at the yard by the eord, as u great deal of it
Is, it is cut into a8 many lengths as desired, at o charge of
$1:60 u cord, the number of lengths muking no diflerence, ns
it is sawed by steam powoer ; whereas the chargo when sawed
by hand, using a buckssw, 18 $1:50 a losd,

Boys from ten to fifteen years of ago are employed at tho
yards to tle up the wood ioto bundles, for which they are
puid twenty-five conts per 100 bundles. A smart boy can tie
up on an average 600 o duy, which ennbles him to make very
falr wages.

Sreientific Awevicas,
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A smull machine I8 used which answers the double purpose
of gaging the size of; and tightening the bundlo.
chine congists of a rod of eurved iron about & quarter of an inch
in dinmeter, which extends #bove the beneh, into which the
pieces of wood are placed, and when this is filled, the boy
places his foot on n lever below the bench, which is attached
to the hoops encircling the wood, and by bearing his weight
on it, enuses the hoop to press the wood closoly together.

There are about 800 bundles in a cord, and the present price
per bundle, four conts when bought singly, foots up the snug
littlo gura of $82 per cord. When bought at the yard by the
cord the price ranges from $14 to $16. Poor people who are
forced to buy their wood by the bundle are compelled to pay
twice a8 mueh for it as the wealthy.

There is very little hard wood used for fuel, lighter wood
being preferable, as it burns more readily. The hard wood is
used principally for making mallots, wedges, ete.

— P b
Spring Discascs,

Reader! have you a mite, one solitary atom, of common
senge? If yon have, be persuaded to make a healthful use
of it and commence on the instant. As soon as spring be-
gins to set in, almost everybody has more or less a fecling of
lagsitude ; there is less buoyancy, less of an appetite, less
disposition to exercise ; some are so indisposed that they have
to keep in the house, and numbers take to their beds, All
this is your own fault ; it's because you have got no sense, not
a particle ; or, if you have, you do not make use of it. Yon
can readily understand that now, as the weather is warmer,
you do not require as much fire in the house ; and may be
you are wondering why the servants will persist in making
the house hotter now than in the depth of winter; they are
only burning a8 much fael now as in mid-winter, and they
have not the sense to know this, or at least they do not care
to think. The human body is a house to be kept warm ; and,
to be in health, its heat must be maintained at the same tem-
perature the year round—that is, about ninety-six degrees.
The stomach is, in a sense, the farnace ; the food put into it
the fuel ; the lungs set it on fire. Why, then, do you eat in
warm weather as much asin cold weather? On aspring day,
when scarcely any fire is needed in the house, you cram as
much fuel into your stomach asin the depth of winter. Yon
see now that you have not as much sense as Biddy ; she is
only trying to burn up your house, you are trying to born
yourself up with fever. A baby not three months old has
too much sense to poke ipto its little finger into the candle
twice, yet you are poking your whole gluttonous hulk, head
foremost, every day into the furnace, and yet actually don't
know what hurts you. You don’t think; or, if you do, they
are such diluted, milk-and-water “ thinks,” that a dime a
load would be a bad bargain to the purchaser.

In adult life all the food we eat serves two purposes; it
sustaing and keeps warm. For the latter object meats, oils,
butters, gravies, and sweets are used ; hence, in warm weather,
a comparatively small amount of these things should be eaten;
but in their place take breads, fruits, vegetables, melons, and
berries. Nature's instincts call loudly for the acids of
berries and fruits, and for the earliest tend: r vegetables, the
“ greens ” and the salads of our gardeners. Itis becaunse they
have no heating qualities ; they are rather “ cooling " in their
nature. They who spend much of their time indoors, would
enjoy an exemption from a great many bodily discomforts if,
upon the first day of spring, they would begin to have meat
for only one meal in the day, and in léssening quantities as
the summer comes on,

[The above from our excellent cotemporary, Hull's Journal
of Health, we indorse as, in the main, timely advice. But
would it not be better, Doctor, to qualify the advice, and rec-
ommend a reduction of animal food in accordance with the
consumer's oOccupation. A man at the “anvil” certainly re-
quires more hLearty food than the merchant or professional
man. Andin recommending fruits and berries, we know many
persons on whom the acid of these articles acts injuriously.

Admitting this, would it not bo well to recommend persons to

watch the effect of fruits and berries upon their systems, and
if flatulency exists after partaking,had they not better substi-
tute oat menl or other light food which the stomach does not
repel —Ebs.

- >
Shiftlessnesys of an Artiste==What Came of ir,

An artist in Harper's Monthly, says ; ** In the spring of 1841
I was searching for a studio in which to #et up my cascl. My
‘ house-hunting ' ended at the New York University, where |
fonnd what I wanted in one of the turrets of that stately
edifice.  'When 1 had fixed my choico the janitor, who negom-
panied me in my examination of tho rooms, threw open
door on the opposite side of the hall and invited me to entor,
1 found myself in what was ovidently an artist’s studio, but
overy object In it bore indubitable signs of unthrift and neg-
lect, 'The statuettes, busts, and models of various Kinds were
covercd with dust and cobwebs ; dusty canvases were faced (o
the wall, and stumps of hrushoes and scraps of paper lttered
the floor. The only signs of Industry consisted of n fow mas
terly crayon drawings and littlo luscious studies of color
pinned to the wall.

“+You will have an artist for your neighbor,' said the jun-
itor, * though ho is not here much of late ; he seems to be get-
ting rather shiftless , ho is wasting his time over somoe silly
invention, o machine by which ho expects to send messngoes
from one place to another. He I8 a very good painter, and
might do well if he would only stick to his business : but,
Lord!* he added, with a sneer of contempt, * the ides of tell.
ing by n little streak of lightning what o body is saying st
the other end of it! His friends think he is erazy on the

subjoct, and are trying to diseunde him from it, but he per
gists In it until he is almost ruined.’

The ma- |

i -{tulw,« -.»l' my astonishment when he informed th 41,04 the
‘ghiftless ' individual, whose foolish waste of time g0 wxcitod
his commiseration, was none other than the President o thes
| National Academy of Design—the most exalted PORItion gy
'my youthful artistic fancy, it was posgible for mortal to av
tain—8, K, B, Morse, since much better known as the invent-
or of the clectric telegraph, But n little while after this his
| fumo was flashing through the world, and the unbelicyers
' who voted him insane were foreed to confess that there was at
| least,  method in his madness.’ "’
——, - ———————

The **Wave?” Time of the Electrie Telegraph.,

We have nlready published a full account of the Interesting
experiment of transmitting telegraphic gignals to San Fran.
cigco and back ; but the Boston Zraveler adds the following
official figures from the records at Harvard College : “ It was
proposed to begin with a comparatively short loop, extending
from Cambridge to Buffalo and back, and then to extend the
loops successively to Chicago, Omaha, Salt Lake, Virginia
City, and finally to San Franciseo. The plan was put into
execution on the nights of February 28 and March 7, and in
both instances the results were extremely suceessful. It was
quite fascinating to stand before two instruments, o few inch-
es apart, and to sce and hear a signal made upon one repeated
on the other in a fraction of a second, after having traversed
a distance of over seven thousand miles.

“Below is given a table which shows the time, to hun-
dredths of seconds, oceupied by a signal passing from Cam-
bridge to each of the stations and back. The numbers of
repeaters in the circuits are also given :

“TIME OF TRANEMISSION FROM CAMBRIDGE.

Seconds.
To Buffalo and retum........... eee 0710 1 repeater,
To Chicago and return..............020 332
To Omahaand return.......coovvun.. 03 51 &
To Salt Lake and Téturn. ....c.vuen .. 0.54 0 &
To Virginia City and return......... 070 i B Lo
To San Francisco and return..... A | 7 13 45

“The actual time of transmission, from Cambridge to San
Francisco and back, does not probably exceed three-tenths of
a second ; the ‘ armature times ' of the thirteen repeaters in
all probability amounting to four or five-tenths of a second.”

—s <> o
Paint for the Protection of Metals from the Action
of Sea Water, A

A paint for the protection of iron and other metals from the
detrimental influence of sea water, and the prevention of
“fouling,” has been invented, and is made in England as
follows:

50 parts of quicksilver.
7 5 thick turpentine.
39 - red lead.

These materials are mixed with as much boiled linseed oil
a8 is necessary to make a paint of the proper consistency.
The quicksilver must be thoroughly amalgamated with the
thick turpentine by grinding or rubbing, and this mixture
must be ground with the red lead and more boiled cil. A
little oil as is necessary to make the paint “lay "™ well must
be used. In damp weather, some fine ground manganese may
be added. To make this paint adhers more firmly, a previous
coat of oxide of iron paint may be applied. The use of the
quicksilver, turpentine, and red lead are the special features
claimed by the inveniors,

—_— >

AMMONIA AS A REMEDY FOR SNARE Brres.—In the last vol-
ume of Transactions of the Royal Society of Victoria, published
at Melbourne, there was an account of Dr. Halford’s interest-
ing researches into the nature of the change produced in the
blood by the poison of snake bites. The doctor worked with
the microscope, satisfied himself that there was a change, and
deseribed it, and hasgince had an opportunity of testing his
theory and his antidote. A man working on a railway was
bitten by a soake: ere long, drowsiness came on ; medical as-
sistance wans obtained, but by the time it arrived, the man was
comatose, and his lower extremities were paralyzed. Dr. Hal-
ford was then summoned by telegraph: he made an ing¢ision
in & vein, inserted the point of a syringe, injected ammonia
diluted with water; and the effbet produced is deseribed as
“marvelous and immediate.” The man became conscious,
steadily recovered, and became quite well, Henceforth, let
'ull people who live in districts infested by poisonous suakes,

remember that ammonin injocted into a vein is the remedy for
n bite,

. -

STRAW Houses.—An English inventor has built some
houses on o novel prineiple at New Hampton., The honses are
of a cheap order designed for lnborers,  He comprosses straw
into 8labs, sonks them ina solution of flint, to render them
fireproof, conts the two sides with o kind of cement or con-
crote ; and of these slabs the cottages nro built. By ingenions
contrivances, tho quantity of joiners' work Is mueh reduced,
and the chimney Is 8o constructed us to secure warmth with
tho smallest consumption of fuel, and at the same time to heat
o drying closot.  Thoe cost of & single cottago of this deserip-
tion, combining “all thoe requirements of health, deconoy,
and comfort,” is eighty-five pounds. The commissioners on
the employment of children, young persons, and women in
ngriculture, report favorubly of these cottages.

e

Tue directors of the Now York and Now Haven Railroad
have decided, a8 an experimeont, to use wooden wheels on some
of the cars upon thelr road, Quite o number of these wheels
have beon purchased, and will be substituted for the present
iron ones on somo of the new cars,  They nre understovd
to cost nearly treble the price of iron wheals, but are
considered quite as cheap in the end, They nre made of eln
or teuk wood, and bound with stesl tires, Besides being less
linble to brenk by t'e notion ef frost, they make less neiss.
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Improved Machinery for Excavating Dltehes,

Draining the soll is an fmportant process in agricultural op-
erations and one demanding n large degreo of hiand labor, la-
bor of the most arduons chameoter ; consequontly the adapta.
tion of machinery to ditehing is vory dosirable ; but most ma
chines horetoforoe produced have beon too eostly and too onm
bersomo to cotoe into goneral use. Tho machine shown in the
accompanying ongmavings is intended to supply a want gon.
orally folt by farmers. It is comparatively light, eanily worked,
simplo in its parts, and efficiont.

It consists, first, of n horigontal trinngular feame, the wide
or rear ond of which supports the main axle, earrying two

T e g
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broad faced driving wheels. The apex or front end of the
frame has a guiding wheel, swiveled by a King bolt to tarn
in any direction. The main axle has secured on it, just inside
the driving wheels, two chain wheels of somewhat smaller
dismeter, which, by means of chains, give motion to a cross
shaft hung on a transverse frame rising from the frame near
the rear. This shaft, by means of a suitable wheel at its cen-
ter, impels an endless apron composed of a series of scrapers
which, at the front end, pass over a similar wheel near the
ground. Under this endless apron is an inclined trough,
adspted in depth and width to the scrapers, and armed at the
lower end with a pointed plow. The depth to which this
plow is adjusted is governed by a screw seen directly back of
the driver's seat. When not working, the plow may be
raised entirely above the surfuce by this means. An examina-
tion of the large engraving will explain these parts without
the necessity of letters of reference.

Fig. 2 gives the details of the scrapers. A isa section of
the upper wheel over which the scrapers pass. These are piv-
oted together about midway of their length ; the pivots pro-
jecting to engnge with the semicircular recesses, B, on the
flanges of the wheels. These pivots operate, also, as fulera
on which the serapers turn.  As the scrapers travel up the
inclined trough, C, bringing the carth with them, they suc-
cessively turn on the wheel, as seen, their projecting back
ends sweeping the face of the scraper next in the rear until
they assume the position represented at D, when the earth is
thrown out and falls on a \/ -shaped incline that deposits it on

If ono has an idea, he shonld thoronghly undorstand it
)ll!llu I lN\f(lrv hc- l\“c'lll"!-t 0 i|||'n|r| it o ..”“\m‘ lr h., enn

not pat it inte grammatical or Journnlistic form, that is Lis

misfortane, and on this paper, a8 lonst, will not prevent him

from n hearing from tho groat public reached by the Bomx- | sevority

TIFIO AMERICAN -
what he atte mpis 1o write

respondents of nowspapers and magagines would conmider
nover o slightly, the Inbor they Impose upon editors in send

g ilegible and incongroous articlos intendod for publication

e ils A% L

T
—

but Iif ho does not, himself, understand | the precautionn taken to prove
anbout, it in too much to reqalim
thnt tho editors of tho th papoer should do the work which
his incompetency provents him from accomplishing, 1If cor. |

o ————

SMALL-POX AND VACCINATION.

The seonrge of small-pox hns, It s well known, visited the
ity of Sin FPrancisco during the pnat season with frightfal
Foars have been exprossod that it would, in spite of
: nt ita spread, visit the large
t-n'.\'nf- in the Atlantic States, In view of these fhets we copy
from the Pacific Medical ond Surgieal Jowurnal, fuots apon

PR .
| which the publis should be posted at all times, and whish aro
!nf H'N-c-lll' \'ﬂl"l' apon n fh"-n'p“pd in‘-n’i"n of ”llﬂ hnﬂblc

. | digeano,

“Small-pox does not tend to spread extensivoly in n eity or
district, unless quickened by an epidomie in.
fluence. It may exist in a city e¢onstantiy,
from year to yonr, n fow cases at n time, Wﬂil-
out displaying an active contagion,

“During an cpidemic aggravation recont
vaceination is the only safeguard, Persons who
have had small-pox, or who have been exposed
to it in formor yenrs with impunity, as nurses
and the like, are not secure from attack.

“The duration of an epidemic is from six
months to n year. The disease seldom pro-
gresses steadily, but fluctuntes without rels-
tion to the sensible changes of climate, Win

ter is the season most favorable to its preva
lence,

CONARROE'S BUCEEYE DITCHING MACHINE.

they would take somo pains to prepare their articles for their
insertion.

——p AT

GROSS' PATENT COMEBINED LETTER OPENER.

The ordinary methods of opening letter envelopes by means
of an ivory paper cutter, a Enife, or the handle of an eraser,
is slouchy and in many cases destructive to the envelope, the
preservation of which is sometimes very important in settling

/ '7:7. 2

cither gide of the excavation. This incline and guard are rep-
resented in the large figure.

Patented, Nov, 19, 1867, by Robert Conarroe. A patent for
recent improvements is now pending. For machines or other
information, address Conarroe, Young, and Smyers, Hamil-

ton, Ohio.
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WRITE LEGIBLY AND INTELLIGENTLY.

The grand object of putting langusge on paper—of writing
that others moy read—is to give 1o the reader the ideasin the
mind of the writer. This cannot be done if the writing is il-
legible. A largo part of the annoyanee of editors— those who
attempt 1o give to the public the ideas of their correspondents
through the organs (papers) they conduct—Iin ocensioned by
the negloct of their correspondents to write legibly. Not in.
frequently we receive articles containing facts that should wow
the light, and theories which should be brought to the notice
of our thinkers ; but they are frequently presented in such a
garb that it is more than they are worth to pick out the
;[nu'me of wheat from the ocean of chafl, Many of these com-
xnuniculiouu have been lnid ‘l"i"”}' aside in our oblivion .rU\,
which if presented in any reasonable ghape would have ap.
peared in our columns,  We do not allude only to valunble
communications from those who have never had the advant-
age of a grammar school and do not understand the rales of

orthography, but to those who have an idea on mechanical or
seientific subjects but are themselves befogged and do not
know how to present it, gimply becauso they co not under-

stand. it,

{ and similar purposes.

/i
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disputes, either in or out of the courts, Very methodical men
carefully cut the end of the envelopo with scissors ; but when
the inclosed letter fills the envelope, as it frequently does,
there is danger of mutilating the letter and its contents,
which I8 not comfortable in the case of a dunning letter or
one containing greenbacks. The engraving, however, shows
two ndaptations of a simple devico intended for opening let
ter envelopes, and useful, also, for ripping seams in garmonts

M. 1 i8 the device in the form of a wateh key, and Fig, 2
tho same, forming tho head of an ordinary lead pencil. The
deviee is very simplo: It Is morely a blade, like o diminutive

pon-knife blade, hold 1o o sheath or handle of metal, and so |

formed and pivoted that a light splral spring, inside the
sheath, keeps the blade inclosed until pressure is appliod by
the finger to the projecting head of the blade. This construc-
tion Is plainly seon In Fig, 2. In Fig, 1 the manner of using
it Is exhibited. It forms an ornament to the wateh guard or
n neat hiead to the penedl, to which it s attached by o screw
thread in the socket,

Patented by Henry Gross, Sept. 8, 1808, All orders should
bo addressed to Gross, Lysle, & Co,, Tiflin, Ohio,

- - 2
Two Inrge steamers, each 240 feet Jong, have just boon des.

“During an epidemic of small-pox, other discases are mo™
| frequent and more fatal.

“ Foul emnnations from sewers and so forth have little to do
with it. They affect the general health, but do not promote
in a marked degree the spread or duration of the epidemie.

“When the disease is not epidemie, the morbific germs em-
anating from a patient soon lose their vitality. But when an
epidemic influence prevails, these germs resist decay and in-
fect the entire atmosphere. They do not cause sickness un-
less the condition of the individual be favarable to their de-
velopment. In an infected city, many persons—perhaps
most of the inhabitants—receive them in the blood without
injury.

“ Disinfectants, such as chlorine, carbolic acid, the fumesef
sulphur, ete., will not destroy the germs of small-pox, unless
they are strong enough to destroy human life. Sunlight, air,
and heat are the best disinfectants, Clothing is perfectly
disinfected by baking in an oven, or exposure for a short time
to a hieat at or above that of boiling water,

“The period of most active contagion is after the appearance
of the eruption and during the process of scabbing. Itis
questioned by some good authorities whether the disease is
contagious at all prior to the formation of pustules.

« Vaceination will not take perfectly a second time in more
than one or two out of every ono hundred persons.

« It will take partially, with somo resemblance to the genu.
ino cow-pox, in twenty-five per cent of the cases. Here the
presumption is that re-vaccination was useful, .

“ A largoe sear is no evidence of genuine vaccination, nor is a
large and painful sore. A spurious pustuleis apt to boe worse
than the genuine vaceina,

“}When re-vaccination isnot followed by itehing, or any other
offeet, it should be repeated, The virns may not have boen'
active,

“ No other matter should be employed than the lymph or
crust from the first vaccination of a healthy child ; or that

than the latter, .
«The crust should never bo kept long after mixing it with

water. It devolops o virulent poison.

« Evacuation of the pustules is advised not only to prevent
pitting, but as possibly serviceable in lessening danger &om
gecondary fover, and as a case in point it is stated thus: An
entirely unoxpected recovery of n very bad caso, wan effected
by the paticnt opening of the pustules and wiping away of
the matter by tho wife of the patient, rapid lmprovomm&u.lhlt:v
ing place nt tho time when the dreaded secondary fover should

have sot in."”
- -

Ixpra Runnen Liquin Brackixo.—Take of Ivory "f‘g‘»‘-
wixty pounds ; molasses, forty-five pounds; guis Pl 3
solved In o sufficlent quantity of hot water, 0no paune dg ““1::
gar, twenty gallons ; sulphurie acld, twenty-four poun ‘}a,-,;,,-.
din rubber, dissolved by the ald of hoat in nine pqundi of Tapo
soed oll, clghteen ounces ; mix thom well tW‘F
blacking may be applicd by means of & -mll spong
tached to a ploce of twisted wire, like @0 “W‘!?

patehied from New York to China, They are to il on the
Yangtse river,

blacking,

taken from the cow. There is less uncertainty in the former |
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.r‘xn': NATURAL HIGHWAYS OF TRAVEL.

‘While in other countries the artificial means of intercom-
munication are works undertaken, completed, owned, and
managed by the government, our policy has been to leave
‘these matters to private enterprise, or to the management of
corporations chartered for the purpose ; although where the
work was a matter of national necessity, or advantage, appro-

“priations in aid have been made from the public treasury, and

privileges have been granted to the stockholders who raised
‘the principal means and carried forward the work. In many
cases this assistance is judicious, and whatever may be the
‘opinion as to the extent to which eorpomuons may be thus
aided, it is certnin that such work as is necessary to keep open
and in order our natural highways, as navigable rivers, be-
longs properly to the national government.

The rivers and lakes that form our splendid system of natu-
ral intercommunication are, and should be, free to all, and no
company or corporation, should be allowed to obstruct them
for their own benefit. The right of locomotion, even if not
laid down in any bill of rights, declarations of independence,

or constitutions, is one as inalienable and unquestionable as
that of breathing. Especially is this right necessary in a
country like ours, of such vast territorial extent, of such diver-
gified topography, varied climate, and difference of products.
By cheap and unobstructed communications the sectional in-
terests become national and the parts become a whole, exem-
plifying our national motto, 27 Pluribus Unum.

‘We, therefore, regard the obstruction of a navigable stream
as o national rather than a sectional calamity, but a calamity
nevertheless, whether viewed in a general or local senge. If
the resources of engineering talent were exhausted, in carry-
ing railways or common roads across navigable estuaries and
rivers, only by means of short span bridges supported by fre-
quent piers, or bridges of too low an elevation to admit the
passage of vesscls without ruising or swinging a draw, there
might be reason in thus obstructing natural highways for the
benefit of artificinl ways deemed to be more valuable. But
where s gingle span of trestle work or areh is not feasible, the
mepenslnn system s practicable, in most eases; or if neither
of these is advisable, or possible, & tunnel may be substi-
tated. There are few localitics where the tunnel may not be
used. It may be built on shore, in sections, if required, and
sunk to the bed of the river, or on piers lnid for its support, of
of sufficient hight to level the incqualities of the river bottom,

The superior cheapness of water carringe, especially for
heavy and bulky freight, should be sufficient inducement to
presurvo intact our navigable rivers, and to improve them by
the removal of obsiruetions that accumulate by natural agen-
cles, rather thun to add to these obstructions by building piers
0 1o wator way to uet as aueled for the accumulation of silt
and the formation of pand hars, That thisis the effect of such
structures no obs rving person can doubt.  Above the pier the
curront deposits its load of sand, gravel, ete,, making an elon.
gutad A -shapod shoal; and below, the cross currents, by their

, do the same thing, so that on either side, in time, thero
is dﬁpulwd an fsland of un elongated lozenge form, its longer
dinmeter extending muny yards both up and down stream, the
pler 'il!cll being the center,  Such obstructions, if formed by

nature, elther jn the channel or on its boyders, would be
dmui ns the are, obstructions, and demand removal,  That
they aré the Mult of nrtifienl erections doeg mot remoye the

objection to their formation. It is cortain that, from what
canse goever these obstructions oceur, they are inimical to
navigation, and to means of intercommunieation, and, there- |
fore, unworthy of toleration. Our rivers should be free, as
freo from artificial obstacles as from legal exactions.
- - —

THE SCIENTIST, INVENTOR, AND MECHANIC,

Not soldom the functions of these three great departments
of human knowledge and progress nre merged into one, so
far a8 general opinion may reach, while the fact Is they may
bo a8 distinct a8 any separate departments in any ono art.
The scientist deals with the qualities of matter and the laws
which govern them separately or in combination. He is, or
should be, in close communion with Nature, a student in her
school, and a progressionist into her mysteries. He grasps the
bare crags of knowledge, elimbs to their summits, or explores
their caverns. Ho notes the substances with which Nature
works and the methods and agents of her working. Some
times from the knowledge thus gained he becomes, himsolf,
an inventor, but ususlly his investigations aro too absorbing
for him to relax his efforts in this direction, and Lie is satisfied
with the almost endless vistas that open to him as he clears
away the rubbish left by previous explorers and surmounts
the obstacles placed by Nature herself. It is a noble depart-
ment of human endeavor, as its demands are large, its obsta-
cles formidable, and its rowards glorious. Moreover its field,

1 | althongh patiently worked by his predecessors, is ample
21 | enough for the exercise of all the energy and determination
231 | of the scientific explorer.

However many may have scoured
the ground before him, there are points of interest they have
never seen, and mines of wealth they have never discovered—
only dreamed of. But even if the scientific explorer is con-
tent to traverse paths already worn bare by the feet of his
predecessors, he will not infrequently find unnoticed flowers

25 | by the roadside and rejected gems in the dust of the way,

He prepares the way, by his accumulations of facts and his
series of theoretical suggestions, for the inventor, who asks
only the opportunity and means to give a living form to the
scientist's discoveries.

The inventor must have a practical mind, whether he has a
practical knowledge of mechanics or not. The constructive
faculty is absolutely necessary to the inventor. He takes the
facts discovered by the scientist and gives them form, which
the mere student never could have done. In his hands the
crude or bare facts of scientific investigation, in connection
with the experiments necessary to their development, assume
form and may be brought forth into useful shapes to bless

and assist toiling millions, instead of merely astonishing and

entertaining gaping audiences. The curious experiment be-
comes under him the useful possibility ; the discovery of the
student becomes to him a suggestion of practical use ; facts,
or oven possibilities, are to him living realities.

But it is the mechanic who elaborates the idea of the in-
ventor. He it is who clothes it with a practical form, furnishes
it with nerves of steel and museles of iron, and endows it with
life and motion. Without his skill the result of the scientist’s
search and of the inventor’s thought would be comparatively
valueless. Indeed, his skill is frequently the only means of
making the inventor’s idea useful. In short, the mechanic,
who as the model maker elaborates the inventor’s idea, is
often the real inventor. The crude, unworkmanlike contri-
vance of the inventor, that in his unskillful hands is merely
a travesty on a machine, is made to assume form, proportions,
elegance, and efficiency. So valuable is mechanical skill to
the perfection of an invention that it is not surprising that
practical mechanics constitute the large proportion of invent-
ors. But if valuable inventions are often made by unskilled
persons, it is seldom they are successful until after they have
passed through the hands of the mechanic ; and sometimes
the addition or alteration, made by the mechanic and modest-
ly termed an improvement, is the element of the inventor's
Success,

— - —
THE PRESERVATION OF TIMBER,

Perhaps the solution of no modern engineering problem
has been more earnestly sought than a cheap, reliable, and
universally applicable method of preserving timber. Al
though methods have been devised which approximately ful-
fill these conditions, there has yet been nothing attained that
is suitable for universal adoption in architecture and in other
branches of the arts.

It would appear at first sight an casy matter to preserve
wood from decay, when it is remembered that the chief enuses
of decomposition, at lenst the chiet Immediste causes, aro
changes in its hygrometrie condition, Rapid successions of
dampness and dryness will speedily destroy most species of
timber.  There ure o fow species which are naturally protec-
ted by essontinl ofls contained in their texture, but such
woods are too rare nnd valuable for general use,

The physical charactors of difforent kinds of timber afford
the clue to the diffioulties in solving this problem, Wool isa
porous materinl of great absorbent power upon nearly all
kinds of liquide. Many kinds will absorh their own weolght
of water under favorable circumstances, and part with o lnrge
portion of it again when oxposed to warm currents of air,
To preserve such woods from decay implios the stoppage of
the pores, by filling them with some impervions substance
or the saturation of the timber with some untiseptic
material,

No process based upon either of these principles hns as yot
been discovered not attended with some drawbacks. Bither
the process is expensive, or the toxture and grain of the
wood suffer change, or its natural beauty is marred o as to
render it unfit for ornamental work, The latter eonsiders

plied to the conrser purposcs of engineering, ns piles, railroad-
ties, pavements, ete,, but the item of expense tells more heavi-
ly in these cases than in ornamental work, where the cost of
the materinl is o small item in the cost of the structure,

But natural decay is not the only destructive agent against
which it is desirable to provide. One of the greatest objec-
tions against wood for building purposes is its liability to
destruction by fire, Many processes have been devised to
remedy this evil, and although a recent Italian process has
been favorably spoken of us being free from the objections
pertaining to processes of earlier date, it is quite probable that
further news respecting it may not be so favorable,

So far as we are aware, no process has ever been discovered
that could be very cheaply applied to both the preservation of
wood from decay, and also from fire, and which at the same
time could be relied upon as certain. The most simple and
the cheapest method adopted, hns been that of the application
of fireproof paints; but paints are liable to crack upon expo-
gure, and from the natural shrinking and springing of tim-
ber, and thus give necess to moisture. This method has been
only partially successful,

It is imposgible to give here anything like a detailed notice
of the various wood-preserving processes. A whole class of
them is included in the impregnation method, in which differ-
ent chemicals possessing antiseptic properties have been forced
by pressure or absorption into the pores of the timber. Sul-
phate of zine, sulphate of copper, corrosive sublimate, creo-
gote, carbolic acid, coal tar, ete,, have been employed, the
three last with the best results yet attained, 8o far as preser-
vation from natural decay is concerned. None of these pro-
cesses have been without failures in some instances. So far
as these failures relate to the creosoting of wood, they are
doubtless due to the imperfections in the method of perform-
ing the work, Sulphate of copper has also been used quite
successfully but is expensive. The use of coal tar products is
the cheapest method yet devised, but it 98 obviously una-
dapted to use where a finish is to be given to wood. The
smell of timber thus preserved is also an objection to the pro-
cess. We see then that anything like a perfect process for
preserving timber under exposure to high temperatures and
variations in hygrometric condition is yet to be deyised. It
may be that it is impossible to invent any method that shall
cover all the conditions of the problem. The rich reward,
however, which most certainly awaits the fortunate. discoyv-
erer of such & method, ought to stimulate experiments in this
field and give the world something far ahead of anything yet
proposed.

—
VENTILATION IN BUILDINGS.

The topic of ventilation has been discussed and re-discussed,
and a library might be collected of books and lectures and re-
ports of learned societies upon the subject; yet churches, thea-
ters, school houses, and private houses, judging from uni-
versal complaints, still remain unventilated. We hear, in-
deed, from time to time, of success in the use of apparatus for
ventilating capital buildings, or parliament houses, but when
circumstances compel us (as they do occasionally) to visit some
such place, we find but little to praise in this respect. We
however moderate our disappointment when we reflect how
very difficult it must be to Keep a pure atmosphere in these
places. For the most part buildings in which people congre-
gate are ventilated about as well as a certain horse car, the un-
wonted brilliancy of whose lamps elicited some inquiry on the
part of a curions passenger. The phenomenon was explained
by the scientific conductor’s pointing out some flues admitting
fresh air from the outside to the small cells inclosing the
lamps, in order, as he learnedly stated, that the foul air from
the lungs of the passengers might not totally extinguish
them.

The amount of learning displayed in discourses on ventila-
tion would make cven our scientific conductor open his eyes.
Fow indeed who have not given a lifetime to the study of this
important subject, can be aware of the intimate relations ex-
isting between the geologieal periods and the scientific mode
of getting bad air out of a room and replacing it with pure
air. It would be still more preposterous to suppose that ordi-
nary practical minds could be able to grasp this subject with-
out being first well grounded in the cosmical theories of La
Place, and the “ Principia” of Newton. In short the subject
embraces, if the harangues and discourses of Professor this or
Doctor that are any index to its' magnitude—all the knowl-
edge as yet attained by mankind, with a very large proportion
of what is yet unattained.

An English jonrnal states that Dr. Edward Smith, F. R, 8

read o paper on ventilation beforo the Socioty of Arts, on tlm
evening of the 24th of February, in which ho treated the sub-
Jeet comprehonaively without recommending any partioular plan,
Treating the subject comprohensively is the mode. Of what
uso is it to descond to particulars when so much seicnee ean
be digplayed in generalities ¥ Of what use isit to teach others
if wo fail to show that we ourselyves are learned ¢

The fuct is that the scienco of ventilation<s small, the art
is casy, und the learned discourses which have Iately dragged
their todious longths along in the Journal of the Franklm -
sfitute, and have burdened the pages of many other seiontifie
journals, as well as the patience of their readers, are callod

for no more than learned disoussions upon the problem how
to avold cutting two holes in o back door to let out two cats,
one being o large one and the other n small one.

Wo hisve many times urged the supreme folly of treating
the subject in the ridiculous manner deseribed, and have
givon rules, the simple obsorvanes of which will insure well

ventilated apartmonts, Toapply thess rules roquires common
sonso, mechanical skill in construction, and arithmetlo ; “only

tion may be left out of the account, when wood is to be ap-

theso and nothing more,” It seems, howevor, that upon. this
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48 upon max , —
M ¥ other subjects upon which wo write frequently, | sonee of tasto when certain grosios are taken into the mouth 9 | root, the A

WO must ro : i
peat onr lessons often.  Thore {8 no subject upon | Certainly, in the latter caso, we havo the minntest subdivision |

which we receive so many inquiries

and as perfect contaet, ng is physienlly possible to obtain, It

bom. then, the fandamental law upon which ventilation is' bocomes evident, then, that thero aro bodics incapable of af-
8, that hot air rises and cold air descends. It follows | feoting this sense, a8 there are bodios swhich are non-luminous

if the pure air admitted to a ro-m be heated by & farnace, the ' to the oyo, and others which, to tho ear, are deficient in sonor- |

impure air which is cooler will sottle to the bottom of tho | ousnos,

apartment, at which the registers for its tseape ought to bo

placed. If the room be heated by radiation, as with steam

But, supposing no known medium {0 be ablo to convey im-

apparatus, stoves, ete., and the pure air be admitted cold, the | brations does not, on that account, beeome untenable, Weare

registers should be at the top of the room.

Socond, good ventilation can not be sccured by using long
flues, unloss mechanical applinnees, as fans, ote, or apparntus

for heating them are employed. The air gets cold befors it

passes through them, and consequently ccascs to rise, or rises |

but slowly. The best thing for this purpose is an open grato
at the bottom of the room lmvﬁng for its chimney the fluo
through which the foul air is desired to pass,

Third, strong winds over the unprotected extornal mouths

of flues, are apt to roverse or obstruct currents. The mouth |

of every flue shonld be covered with a hood so ndjusted that
it can rotate with the wind, The winds blowing from any
guarter will thus aid rather than impede the egress of air
from them. '

Fourth, they, as well well as the flues for the admission of

pure air, should be made of a sizo proportionate to the require-
monts of each particular ease. Here the arithmetic comes in,
and the data are as follows:

The number of respirations in a healthy adult per minute,
i€ from 14 to 18. The average amount of air taken into the
lungs at each respiration is about twenty inches. From this
air the oxygen is removed, and its plaze supplied with car-
bonic acid at the mean rate of ‘0435, From these figures it is
casy to calculate the rate at which fresh air must be admitted
to supply the demand or (as admission of fresh air implies in
any proper system of ventilation the removal of foul air) the

far from bolieving, howaevor, that the subject has been studiod
sufliciently to pronounce with certainty upon this point,

The corpugoular theory of light hoas been digeardod as fuil-
ing wholly to account for optical phenomenn, In like man-
ner have the theories of phlogiston and enloric succossively
given way to moro onlightened views. Both light and heat
nre now eonsgidered as modes of motion.,

If now we retain the corpuscular hypothesis for the senso
cof smell, we suppose that to be the most delicato of nll the

penses, for by it we may, withont artificinl help, deteet quan.
tities of matter so small that they ean be detected by no other
sengo, even though aided by the most powerful instruments
geience has been able to devise or art to construct.  If we con-
gider the act of smelling ag only o more delieate Kind of
touch, as it has hitherto been thought, we suppose the power
of sensation in the olfactory nerves infinitely superior to any
others. Somo illustrations will make this appear in a strongoer
light. A grain of musk exposed for six monthg in a large
room, communicates its odor to all the bodies in the room,
without any sensible logs of weight., 1f a handkerchief thus per-
fumed with musk, be exposed to the most eritical examination
by the microscope, no musk can be detected deporgited in its
fibers. But, it may be said, the odoriferons principle exists in
a gaseous state. If this were so, it might be reasonably sup-
posed that delicate chemical tests would afford n trace of its
presence, but they donot. Does not, then, the vibratory theory

rate at which the foul air ought to be removed. The size of | conflict less with the facts in this case than the theory of em.

the escape flues ought to be proportioned to the gize of the
room, and the number of people it is intended to contain,
which can be casily done by any competent architect. To
those who are not competent we say, err if youmust on the
safe side, make the hole large enough for the adult cat and
the kitten will also be accommodated, Of course if a build-
ing is not constructed so as to admit of proper ventilation, it
will be impossible to ventilate it properly, a statement so
logical that even Dr. Edward Smith, F. R. S,, will not dis-
pute it.

Fifth, the admission of pure air should be so adjusted when
the air is not previously heated that all sharp drafts shall be
avoided. This can easily be done by causing it to enter
through wire gauze, breaking the currents by screens, ete,,
in the application of which means, common sense i8 of much

more value than large scholastic acquirements. Thus ends

our discourse upon ventilation, which if not so learned, will,

we are confident, do more good than that of Dr. Edward Smith,

F. R. 8., before the Society of Arts, above mentioned.
. — > —

TASTE ARD SMELL~--A NEW THEORY.

A scientific gentleman, in a recent conversation, broached

to us a theory of taste and smell, which, so far as taste is con-
cerned, is, we think, new. A similar theory in regard to
gmell has been propounded by Piesse, and is, we think, the

true one.

The theory of odors hitherto accepted, has been, that invis-
ible particles, emanating from bodies, and coming in contact
with the olfactory nerves, produce the sensation of smell.
Substances to be odoriferous, need, therefore, to be volatile

to a certain extent,

Taste, says one author, *is merely a more delicate kind of
. touch.” The nerves of the whole interior of the mouth are
the ones supposed by some to be endowed with this “ delicate
touch,” while others limit the nerves of taste to certain parts
of the mouth, of which the tongne is chief. In general, sub-

stances insoluble in the fiuids of the mouth, are regarded as

being destitute of taste,

The nerves of special sensation have been a subject of most
profound study on the part of physiologists, who have never
yet been able to find intheir anatomy or composition anything
to account for their peculiar functions. Knowledge bearing
upon the subject, therefore, relates principally to the external
phenomens of special gensation, and it is to these that the

theory of which we write entirely pertains.

The phenomena of sound have all been referred to vibra-
tions of sonorous bodies, transmitted to the complex mecha-
nigm of the car, by solid, liquid, or gaseous media, or & combi-
nation of such media, Phe phenomens of gight are also re-
ferred to vibrations of luminous bodies, transmitted to the cye
In these sensations actunl contact
of the body, which is the primary cause of them, is known to
be unessential, The new theory of taste and smell brings
these sensations algo into the category of impressions pro-
In other words, these sensations are at-
tributed to vibratory motions in external bodics, a knowledge

by & medinm called ether.

duced by vibratiop.

of which is communicated to the mind through the nerves of
taste and smell, in & manaer anslogous to that in which im-
pressions caused by light and sound, are transmitted to the
mind. In the case of taste, it is possible that no medinm ox-

anations? The only grounds we have upon which to base the
hypothesis of emanations is a sensation produced, and we
have the same ground for believing that light and heat are
emanations.
But, it may be asked, how can the gmell in the handker-
chief be accounted for if the musk be not present ? To this it
is answered, in the same way that sensible heat in a body is
accounted for, after it is removed from a contact with another
heated body, or fluorescence in bodies after exposure to sun-
light. These phenomena are referred to the continuance of
vibrations in bodies after the exciting cause is removed. Tt
does no violence to analogy to suppose the same cause as con
tinuing the effect of an odor, after the primary cause is re-
moved.
A bar of block tin, when rubibed, emits a peculiar smell. No
test, however delicate, can demonstrate the presence of metal-
lic particles in the air or of the oxide or salts of tin, in this
experiment. Applying the same reasoning adopted in rela-
tion to sound, heat, and light, it is extremely difficult to be-
lieve that smell, in this case, in produced by actual contact.

It is well known that perfumes blend harmoniously when
combined according to a scale, which may be represented by
a gamut, in which different odors correspond to different mu-
sical sounds; and the other analogies between smell and sound
are indeed very striking, as is shown by Piesse, in his work
on “ The Art of Perfumery,” second section.

A wide field of study and experiment is here opened, and,

of heat, light, sound, and electricity.
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BEET ROOT SUGAR.

pressions of taste to the norves of that sense, the theory of vi. '

we have no doubt, that in future works on physics, the sub-
jects of odor and taste are destined to find a place by the side

CULTURE OF THE BEET.

CriMATE—Few of our cultivated plants thrive under more
varied conditions of elimate than does the beet. It is grown
in Europe, from the ghores of the Mediterrancan to very
near the Aretic cirele, and from the Atlantic to the Caspinn
Sea, 80 that in few portions of the United States would meteor-
ological conditions offir any obstacle to its suceessful caltiva-
tion. The relative season for sowing, so that it can be har-
vested in the right time, can be so regulated by the intelligent
cultivator, aecording to the degree of latitude, so as to suit
the exigences of the manufacturer,

Heat and moisture being necded in considerablo quantities
for ita perfect development, very cold or very dry localitics
will alone prove antagonistic to its profitable production ns a
gugar plant,

The seed germinntes at a temperature of 44° Fah.; the
root rots on thuwing if exposed to a cold much below the
freezing point,

RorL.—The beet vegetates in all soilg, but o sandy loam
or an argillacecons soil s the best suited to its nature, In
chalky s0ils or very sandy ones, its developmont is stunted.
1t prospers in light, siliclons ground if this be rich in humus
or in manure., A medium consisteneo between stiff and light

i the best for it, but too stiff soils are proferable to too light

The goil for beets must be loose, freah, and free from stones,

radicles of which penetrate far down into the ground
the necessity of n deep and woll-pulvorized soil is apparent. .

PruErAnATION OF THE GROUND—~The instructions for this
purpoge may be summed up a8 follows: Plow deop In the
nutumn or early winter ; better twice than once.  This may
best be done by means of two successive plowings with an
ordinary plow or by the use of a subsoil plow. The follow-
ing spring paes o heavy irontaothed harrow over the land,
and follow this soon after by o searifier, After this, spread
your manure equally over the land and plow it in to a depth
of four or five inches,

Harrow and roll with an iron roller 8o a8 to equalize the
surface and break up elods, and the fiold is ready to receive
tho seed. Theso last operations must, if possible, be performod
before the month of April,

BOwWING,~Our ingtructions in this cago are: In the first
place, purchase your seed, fresh imported, from a relinble
denler, or import it yourself until yon can make your own
(which will roquire two years). The amount needed per acre
will be from ten to twelve pounds, which ean be purchaged in
New York, at present prices, at 50 cents per pound, for small
quantities of from ten to fifty pounds, with a very liberal
digcount for larger amounts.

The sced, before sowing, is sonked in water for 24 hours,
and piled up into small heaps until signs of approaching
germination are manifested. It is then rolled in fine dust-bone
black, which forms a dry adherent coating.

The land by this time must have been very carefully
“marked,” or Jaid out in regular superficial lines or grooves
ranning at right angles to cach other. This is done by
means of a special implement drawn by a horse. These
lines are so distanced that those in one parallel series are
placed at one foot six inches, and these in the other at one
foot ten inches from one another. One beet root is destined
to be grown at the angle of each quadrangle formed by these
intergections, so that one acre of land produces between 21 .-
000 and 22,000 beets. The marking has to be done with great
accuracy, as the subsequent horse hocings would be impossi-
ble if the regularity of the rows was imperfect,

The seed is sown by manual labor or by horse power. In
the first case this is done by speecial hand machines, which
rapidly deposit the seed along with a minute guantity of
some dry, pulverulent fertilizer at the angle of the square
“marked,” ag aboye described. Itis then covered by passing
a roller over the ground. %

More generally, however, the seed is drilled into the land
by a sowing machine, drawn by oneor two horses, that sows
several rows at a time. These machines, of which many
various kinds are at present in use in Enrope, generally open
a groove in the ground, drop the seed in a continnons stream
into this groove, depositalong with it a small amount of
superphosphate or other finely-comminuted fertilizer, and final-
Iy cover the sced, all in one operation. The seed ought to be
buried at s depth of from 14 to 2 inches.

If the season is propitious, the young plants will show

themselves above the surface in from eight to twelve days.

The time of year for sowing the seed must, in the United
States, vary according to localitics, from the 1st of March in
the Southern States to the first week in May in the Northern,
The average for our Middle States, East and West, would
correspond to about the 15th of April, or a8 near to this date
as circuamstances will allow,

CARE OF THE GROWING CROP.—Very soon after the young
beets have fairly showa themselves, or ¢ven ‘before this, if
weeds are thick, and the original drill lines or marks are still
vigible, a horse hoe is lightly run across the field between the
18-inch rows.

This implement is made to take from three to five rows at
one time, in which cases it is, respectively, drawn by one or by
two horses. As soon as this operation has been performed,
the small beet plants are “ thinned” in the rows by means
of a broad-bladed hand Loe, which is by two successivo strokes

| of the laborer made to clear a little less than one foot ten

inches of the space to be left between two plants in the same
row. With skillful drivers this operation may also be per-
formed by the horse hoe ; the implement in this case being
so constructed as to allow of varying at will the distanco be-
tween the hoes.

A workman, or woman, with a small, short-handled grubber
now follows, and stirs the carth carefully around each plant,
80 08 to loosen the soil, and to leave only one best at the end
of each determined interval. | _

A fow rows of yonng beets must be left in'each. field un-
tonched, or only “ thinned,” in order to allow by transplanta:
tion the filling up at some future period (generally after ‘thp
gocond hoeing, or whon the root has attained about half an
inch in dinmetor) of any vacant spaces in the line pmduecd
by tho non.germination of seed, late severo frosts, or other
accidental couses, The transplanting is done by hand, and
the replanting with a blunt-pointed, hard, wooden borer,
grent care being taken not to injure the young roots when
taking them up or during their transportation. Theso lnst
operations are often satisfuctorily performod by mm::d!fa:
« deplantair,” or * transplanter,” a special instrument con-
strociod for tho'purpolid. = e

Aftor this period, two successive horse hoeings will. in
most cases, generally suffico to keep the ground elearof mo:

antil tho folinge of the boot ftself will become a self

If water 1n contained in the subsoil, it must be artificially | by gmothering all 'POMN‘W“""U"““”MM °m
drained, In some instances, however, when the soll i8 partice arly foul,
i, the tongue must touch, in the popular sense, the thing A cortain amount of lime in tho soil is advantageous, but |ar whon it hoa b:eom‘o “eaked by w:xfbﬂﬁ@wﬂ”ﬂg
tasted. There are, however, difficultion eonnected with this | it must contain no ercess of potash or godn, ng theso salth have | exeess of rain an 1101;0. it may mmdm”mwm\ww &1 't
hypothesis, viz.: How are wo to account for the sbeence of | a deleterions influence on the ulterior production of sugar dur- .l.:ooln;:l m:f’:hom ool:ll:::?'bymﬁﬂ of 8 delnl contrivax
taste when insoluble substances are placed on the tongué ?ing t.ho process of munuficture, o earth up = the 8, 0 )y means 0

How, if fine division and intimate contact with the neryes of | It is best, for many rensons, not to grow boet a8 ret crop

st 1 b o s et o by D 6
taste is essential to this sensc, sre wo to account for the ab- | on newly-clenred Junds, This plant having a long, taper plow.

{sis that can convey its impressions; the communication of
such impressions must, if this be the case, be immediate, that
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