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Dr. Yeakel’'s Mode of Making Cannon.
Messrs. E»iTors :—The United States was pleased
to grant me Letters Patent for a new and improved
mode of making cannon and ether ordnance, bearing
date February 1, 1862 ; Lut as the papers therewith
were placed in the confidential department of the Pat-
ent Office, it was not reported in your published list
of patents of that date ; therefore you could not have
had information thereof until your agency was sought
to patent thec mode in England on the 31st day of
March. As this mode of constructing ordnance is
destined, in my belief, to recommend itself as supe-
vior to all other ways of making cannon now in use,
T hope yon will grant me the use of your valuable
paper for the purpose of presenting a tew reflections
on the subject of ordnance.
CANNON NOT SO GOOBD NOW AS
AGO.
1t is generally conceded, I believe, that since the
coal measures of the earth
have been opened and coal
so generally used in the
smeclting of iron ores, the
cannon and other ord-
nance somade are neither
s0 good or strong as for-
merly, when wood only
was employed ; this is be-
cause all coal contains to
a greater or less degree, a
sulphur pyrite, generally
in the form of the bisul-
phite of iron, which, as an
atomic part of the metal
is greatly destructive of
its tenuity and strength.
Besides, all cannon and
other ordnance of what-
ever or by whatever prin-
ciple they are cast, are
only in a crystallized fortn.
A GUN SIIOULD BE ITOMOGENEOUS IN MATERIAL.
Thus, by Capt. Dahlgren’s principle, the outer shell
of the casting from the trunnions to the end of
the breech is made very hard, by a cooling process
which vitrifies the metal, so called, ot the exterior of
the gun, for a couple of inches in depth. By this al-
teration of the crystallizing process it is intended to
diminish the expansion of internal metal opposed to
the expansive forces of the burning powder. DBut I
am told that the process of cooling defeats its object
by vitiating and weakening the internal crystalliza-
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tion, causing the metal to slough away rapidly at the |

vent hole.
WHAT THE FRENCH AND ENGLISH GOVERNMENTS HAVE
BONE.

The French and partticularly the English govern-
ments have expended a great deal of money in ef-
forts to improve their cannon since the commence-
ment of the Crimean war ; and they have attained a
considerable improvement, especially of their heavy
ordnance ; nearly all these latter inventions and im-
provements have had for their object the substitution
of wrought iron and steel for cast iron. Thus one
inventor uses a central tube wrapped with wire ane
soldercd, then incasing the mass within an outer me-
tallic covering or jacket. Another builds a series of
vings around a central caliber core, then another se-
ries are shrunk on the top of the first, and all are
welded together. Still another, Mr. Greener, care-
fully forges and planes a sufficient number of parallel
Tars, and arranges them around a central mandrel
hooped together and then welded. The Armstrong
gun, as now made, consists of a given number of bars
of iron wound spirally on a central core and then
welded by means of a chuck ram to each other and
to the brecech. The reinforce band on the outside of
the Parrott gun is so made while the tube is of cast
iron. But it will readily be seen that if a single de-
fective welding should exist, by any one of these sev-
eral modes, and in practice it has been found almost
impossible to prevent their occurrence, the whole
forging is lost ; I have been informed that only one in
three are reliable.

Mr. Horsfall, of England, first made what he de-
nominated wrought-iron guns, by welding together
successive piles of heavy bar iron, until he had built
up and forged the approximate form and size of gun.
This iron mass was then bored and turned in the
usual manner. It is in this way that the heavy shaft-
ing is made in the United States and elsewhere.
OBJECTIONS TO TIIE HAMMERED WROUGHT-IRON AND

. SEMI-STEEL GUNS.

By Mr. Horsfall’s plan two insuperable difficulties
are encountered, which have not as yet, nor are they
likely to be overcome. First, by imperfect welding
of the component fragments of iron used, and, se-
cond, defective consolidation and lamination of the
whole forging ; besides the repeated heats to which
the substance of the mass is subjected, renders the
interior structure granulous, spongy and unconsoli-
dated. Innearly all of these heavy forgings itisonly
the outside of the mass which is laminated and con-
solidated from impact of the hammer, the impress of
impact or pressure of roller, diminishing toward the
center in a direct ratio with the diameter of the mass.
These objections apply equally to the forging of semi-
steel where the mass made is composed of piles of
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charcoal iron, called ingots, welded together. Mr.
| Krupp, of Essen, in Prussia, is the inventor of this
mild or semi-steel, and although the explosion of his
trialgun, at Woolwich, England, on the sixteenth fire,
was not by any means a fair test of his principle, still
it may well be doubted whether thick masses of iron
or steel can be perfectly consolidated by the impact
of hammering or the pressure of rollers. When we
were surprised by the present rebellion from the pur-
suits of along and prosperous peace, our government
had to create field batteries on an immense scale to
meet the exigencies of the occasion, and the Secreta-
ry of War did certainly the best thing possible in
contracting for brass field guns of the old pattern,
the Parrott cast-iron gun with wrought-iron reinforce,
the Wiard semi-steel, and a wrought-iron gun made
by Reeves & Co., of small caliher, in about equal pro-
portiong, that we might have in the shortest possible
time an abundance of field artillery. The first named
is brass, the second and fourth kinds of gun are not
homogeneous, and the third-named gun is consolida-
ted imperfectly ; it remains to be seen whether the
United States, in its ordnance and field artillery, is
any better off than England was at the close of the
Crimean war.

NEW MOBE OF CONSTRUCTING CANNON AND OTHER ORD-

NANCE.

We come now to consider as briefly as possible the
mode by which I propose to construct wrought-iron
and steel ordnance of any size, from the 6-b. field
piece to that of 1560-?. caliber. I would first premise,
by suggesting the belief that the strongest form which
metals can be made to assume, reference being had
to great size and surface, is the plate or sheet form,
for the obvious reason that to give them this form
the metal must be attenuated, and to attenuate is to
consolidate, to laminate and to render the plate-
fibrous. By my mode it is proposed to take, inspect.
ed carefully, rolled plates of charcoal iron, of a de-
terminate thickness and of a length, if in one plate,
or in one, two or more plates of an aggregate length,
equal, when wrapped to produce the intended diam-
eter of the cylinder, and of a width somewhat ex-
ceeding the desired length of gun, and to wrap. and

© 1862 SCIENTIFIC AMERICAN, INC.

to weld the same around a central mandrel, solid or
hollow, of a little less diameterthan theintended bore
of the gun ; then to bore and finish in the usual man-
ner.

The plan is illustrated in the annexed engraving ;
A a being the mandrel and B B, the sheet wrapped
around it. A cylinder thus made it would be impos-
sible to Lurst, for it ie not possible to conceive any
other form into which metal could be shaped, which
would oppose so great strength and resistance to the
expansive forces of gunpowder. At the first glance
it would seem to be impossible to construct large cy-
linders by this mode. DBut such impressionis mainly
due to the fact that the eye is not familiar with the
kind of machinery required to execute the work.
Within the past thirty days I have visited some forty
furnaces and forges in Massachusetts, New York and
Pennsylvania in the hope of finding a furnace and
rolling forge, a trifling or at least not very expensive
alteration in which, by the addition of a mandrel,
rest and a roller adjusting itself to the ever-increas-
ing mandrel mass, would enable me to construct a
mass which would finish up say 500-1hs- weight. But
I have not found any, and I must wait until I can
command the means to
construct the furnace and
forging or wrapping mill.
One necessary prerequisite
is an annealing or heating
furnace having great bot-
tom surface to heat the
plate, with a wide door,
and of width and depth
very much greater than gen-
erally met with, and so
constructed as to heat the
plate uniformly; this is
required for oneof my pro-
cesses. Next we require a
winding or wrapping mill
in mnear relation to the
mouth of the furnace, that
will wrap up tightly the
red-hot plate on its central
mandrel. Now a plate of
]iron thus heated hot and wound up on its man-
drel under tension, which tension may best be
made by a rolier adjusting itself in pressure to the
increasing mandrel mass, is ready to go back into
the furnace for its welding heat, and the weld-
ing and consolidation may be made Ly impact
of hammer or the pressure of ryollers. This is
one mode of constructing the mass which you
see is not impracticable, and a gun constructed
in this manner would be the best ever yet made.
But there are one or two metallurgical conditions
connected with the above process from which it
would be well to relieve the forging. Another way
of producing the mass is to bend around a cen-
tral mandrel, a first layer of plate metal, and to
weld this first mandrel fold to itself, or itself and man-
drel, then continue by means of a wrapping mill to
bend several inches of plate at a time, and then to
weld it, and so on until the entire mass is wrapped up
and welded.

It will be perceived that by this second mode the
laminated and fibrous character of the plate is mainly
retained, while a doubt maybe permitted whether by
the first process the mass retains its plate consolida-
tion as perfectly as by the last-described mode. This
second mode will require the mandrel to have a rest
in the furnace as wellas the mill, as the mass requires
to be changed frequently by means of a crane or rail
slide-way from the furnace to the winding mill and
back again. This last mode, it will be seen, unitesa
number of advantages over the first-described method
—first, the forging obtained will certainly preserve to
a greater degree its laminated and fibrous character,
foronly so much of the massis exposed to the intense
heat as is about to be welded. Second, all impurities
of the metal, called slag, will constantly be furced
out before the welding pressure of the roller or ham-
mer. Third, the mass will not be exposed to the
danger inherent to very large forgings, exposed to
intense heat. in mass to take on a new form of crys-
tallization ; and, lastly, a forging of almost any re-
quired diameter can be made by this mode by the use
of several plates of one thickness or of different
! thicknesses.
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A third way in which this ferm of wrought cylin- [causc of the terrible cffect of the Lreken shet after
der may e made, is i@ wrap and weld a plate of iren | they pass inte the vessel. I might fellew his state-
simultancously areund a central het mandrcl in an | ments further, and shew, frem him, that hellew balls

almost inappreciable space of time ; if, as the mest! proved as destructive as selid shet, but I will nut eccu-
" py your space with statements that have been already

experienced fergers in the ceuntry assure me, andmy

ewn cxpericnce approves it, the welding flux lasts

three secends en a quarter-inch plate of iren, five .
in my cemmnnication as published.

secends on a half-inch plate, and frem eight te ten
scconds en a seven-eighth-inch plate. Why net?
previded the welding cylinders are heated te a maxi-
mum censistent with their retention ef strength equal
te the welding, and the wrapping and welding ma-

. P . - ~ I
chinery js in such clesc relatien te the turnace fires

as te insure the welding heat te be as perfect en the
last inch of plate as en the first.

By this mede it will be seen that the mest caretully !

censelidated plates of iren er stcel are relled er
wound and welded tegether in enc centinueus length
o1 lengths, thereby fpreducing a quality ef uniferm
welding and consolidatien ef metal, and a ferm ef

Darrel compescd of cencentric welded felds capable of
eppesing a resistance te the explesive ferce of pew- i crease the resistance of such iren ceverings as te i tance.
.

der, which cannet be ebtained in any ether way.
Lafayette, Ind. D. T. Yraxey, M. D.
‘In accerdance with Dr. Yeakel’s special reques
we permit him te state his case in his ewn way. Ourj
readers will uniderstand that we are not responsible
fer the epiniens ef eur cer rcspondenta —L)s 1

“Plulosonhy of Prq]ectlles”

“range for large shet.

" shells, (ﬂlpt. Benten says,
iren may serve as a pretectien against shells of any :

made public.

And new allew me te cerrect an error that appears
I am made te
say, ‘It is claimed that a much lengerrange may be
attained with the lerge shet.”” It sheuldread, * with
the long shet.”” I readily admit the claim eof loag
I8 S, WickLiN.
Washingten, D. C., May 3, 1862.

[(/Lpt Benten, ef thc Oldnancc Dcpmtment U. s. |

A., in his werk on  Ordnance and Gunnery,’” agrees :

with eur correspondent in his epiniens respecting the §

effects of large projectiles.
crushing cffect of cnermeus prejectiles of the 15-inch
celumbiad ; er, in ether werds, is it practicable te in-

keep pace with the increase in the destructive power
of prejectiles?”’ Capt. Redman claims, with a show

t| of rcasen, that if the 15-inch gun is net sufficient fer

tlus purpes¢ much larger enes can be made that will
suftice.
Mespectiy the resistance of wrought plates te

“Thin plates of wreught:

He says, ¢ It remains te:
De determined whether vessels can be cenveniently:
cevered with sufficient thickness of iren te resist the

Messks. Enirens :—Frem yeur remarks in the Scr-- size. The plates may be penetrated, but the shells
exerric AMerican of May 8d, under the abeve cap- we breken by the impact, and, thercfere, rendered
tien, I infer that my cemmunication te which yeu|harmless, if the weedwerk behind the plates is sufti-
there allude is net sufficiently explicit. Yeu appear | cient to arrest the fragments.”” e alse says, “ Cast

te have understood me te arguc that shells, frem "and wrought-iren prejectiles, fired with high veleci- |

their shape, arc the mest citicient prejectiles against tics ugainst thick wreught-iren plates, are generally
iren-plated vesgels. And as Dearing against this breken by impact, while these of puddled steel and
epinien, yeu statc the fact that cast-iren shells will | homogeneeus iren are net much affected by it.”’
crush against iren plates. As an instance, yeu say, ‘

& The large shells fired by the Merrimac against the ! scrieusly damaged by land Dbatterics. 1e says,
Aonitor, we understand, weve all breken in pieces.”” | ** Theugh iren-plated vessels have been made which
Yeou aice refer o cxperiments related Ly Sir Heward | are capable of resisting iselated shets frem heavy
Douglas, where selid cast-iven shet were breken te cannen, nene have yet been made fulfilling all the

fragments against plates enly five-eighths ot an inch cenditions of fletatien, stability and manageability.

in thickness. i which are capable eof resisting a simultaneeus and
I was urfortunate in'net making myself well un- ! cencentrated cannonade ef S-peunder shet, or ef
dersteod. Idonot hold that a hellow shot is the rifle prejcctiles. Such vesscls may afford shelter fer
mest cffective projectile when guns ef small caliber: their crews, for a time, and may pass sea-ceast bat-
are used, and where a selid shet can be threwn with : teries with cemparative impunity, but it weuld net
equal velecity : ner de I claim that cast iren is sufti- Le prudent fer them tu take up a pesitien ncar a
ciently tenacious te give the best results; but I de place guarded by pewerful cannen, fer the purpesc ef
held thul when it becemes nccessary te use guns ef . cannenading it, mere especially if the cemmand ef
20-inch caliber the shot must be made hollew, er ofj the land batteries gives a plunging fire en the ves-
a material lighter than iren, becausc of the impessi- i sels.”’
bility ef imparting great velecity te such a mass ef!
metal in the shape of a solid shet, and ef the almest’ drawn from cxperiments made in England, as related
certain disaster that will fellew the attempt. If cast in Sir Howard Deuglas’s “ Naval Gunnery.”

Capt. Denten states that iren-clad ships ceuld be;

Capt. Denten’s cenclusions, k¢ states, were chiefly .

iren is net streng eneugh for such shot semething naval architecture and fertiticatien
strenger must be used. I de net, hewever, think

Naval gunnery,

are in a transitien state at present. JAlonitors and

there is any present necessity for the use of such | Merrimecs ; Dahlgren, Redman, Parrett and Armstreng

large guns, but fully believe a well-censtructed hel-
low shot, oi 250 Ibs. weight, may be fired from a

15-inch gun s0 as te penetrate threugh the side eof,

any vessel now afloat.

New a werd in relatien te the cases yeu have

guns make men stand wendering respecting what
new and mere destructive agents mway turn up next.
—ZEbs.

o

Setiing Sweet Potato Plants.

Mgessrs. Eprcens :—Un page 260, present velume,
SCIENTIFIC AMERICAN, i8 an extract frem the Okio Val-

The shells threwn by the Merrinec could net
have Deen ever 7} inches in diameter, as she ap-
appears to have had ne guns ef larger caliber. Ifer
that, size therc appears te be ne necessity fer using
hellow shot ; but had they been selid theresult must
have been the same, as is clearly preved by yeur ex
ample of cxpcriments, as given by Sir Heward
Deuglas. plan fer setting eut the plants, which may be dene at
In this last example there is ene impertant fact any time yeur plants— called ¢ slips ' dewn in Dixie
which is net clearly shewn in the brief manner in : —are ready. It is hetter te prepare yeur greund im-
which yeu relate it. The shet, theugh ¢ cenverted | mediately befere the planting, as the freshly-prepared
inte a cloud ef langiage tee numeous te be counted,’” ' greund is much leeser, and is, gherefere, mere suitable
in e¢very instance, went threugh the target, which te receive theplants. Having get the greund tegether
was @ scction of the Somoom, the plates being sup- with your plants all ready, ne matter hew dry the
perted by strong iren ribs, which, whenever they. weather, commence abeut the middle eof the after-
were struck, were broken in pieces and carvied away. i neen, having tubs er barrcls ef water conveniently
And when the experiment was repeated, after tilling  situated, and usc about a teacup full of water te each
all solid between the ivon ribs with 53-inch euk tim- plant.
Ver, und adding 4}-inch eak planking, Sir Howard the right hand are passed dewn about their length
says: ¢ All parts of tac shet passed right threugh |inte the carth and the dirt pulled up so as to make a
the iron and timbers, and then split and sped abroad | hele large eneugh for a cup ef water. With yeur.
with considerable veiecity.” In fact Deuglas con- | left hand carcfully set yeur plant dewn as it sheuld
demns irou ships ef war fer this very reasen, and stand. New let some persen peur en the cup of wa-

cited.

:good directions for the selcction of greunds, &c., fer
:the cultivation of sweet potatees. As I am frem 'L
potate region, and have had much experience in
planting and raising thém, I will add anether simple

-guestions their use as transperts in case of war, be- | ter, which will cause the fibrous reeis to swim and |
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ley Farmer, by M. M. Murray, in which he gives very ”

The greund being leese, the feur fingers of:

straighten eut and stand in their natural pesitien.
New quickly let the dirt in yeur right hand be cen-
ducted areund yeur plant in as leese a manneras pes-
sible, leaving the tep of the plant properly eut of the
greund. Ne packing is desirable in this case. By
using this methed we never have te wait fer a suita-
ble scasen, but get the plants ready as seen as pessi-
le. Thus set they cemmence grewing right aleng,
and live and de better than if planted in any ether
way, unless it is a very faverable seasen. Much time
is saved, and we have a much larger and mere abund-
ant crep. If the water is slightly manured it will still
ibP better. A. W. Tomb.
LQUNV]HL hy

April 24, 1862.

i Concave Bolt or P*ojecmle
! Mussks. Lprrers -—Having neticed in your valuable
paper a great variety of newly-invented projectiles,
I weuld ask yeur epinien ef ene I have experimented
with. I use a rifle of medium size. I have cut a
clean hele threugh 4-inch ivon plate at 25 yards dis-
The shet is made of stecl, cencave at both
ends, being turned frem the inner cnd to within 3. ths
inch ef euter, leaving a sheulder Tgth inch ; ;1om
the sheulder te the inner end is agiin made to the
fermer size with lead. Ceuld the same be used with
effect in larger guns? What is yeur epinien as te
it being a patentable article? May 1 {ind an answer

' to the abeve in yeur paper. J. B, W.
Maine, May, 1862.
[The prejectile you describe is not new. A gentle-

man exhibited a similar enc in this effice semetime
ago, and the iren target which was shewn with it,
_indicated abeut the same result yeu have eltained.
It was well riddled. The shet werc fired frem a
Springfield army rifle. 'We¢ scc ne reasen why a large
prejectile might net be used equally as well, and the
result be cerrespendingly great. We de net think
yeu can ebtain a patent unless yeu have yeur case
put inte interfercnce with anether pending applica-
tien, and can plove prierity of inventien.—Iins.

et e

An Improvement in Shell Fuses---Opening for a New
Invention.

Mgssrs. Evirors :—DBeing a regular reader of yeur
valuable paper, I have secen calls for new inventiens
premptly respended te by imprevements in the cases
suggested.

As an efficer in charge of a divisien ef the mertar
service, I have feund by experience that an impreve-
ment in making fuses weuld greatly impreve eur
practice. As it is, eur fuses seem te be filled by hand,
,and some being very seft, theyde net burn thelength
fi of time they are expected to befere the explosion ef
the shell. Semc again are very hard, and they burn
tee long before the explesion takes pluce. The cen-
sequence of this irregularity in filling fuses is that
we cannot depend upen eur practice.

New, if some of your readers would make a piece
of mechanism by which fuses ceuld be filled under a
uniform pressure, they ceuld be tested and marked
preperly, and then we ceuld burst a shell with that
! precisien necessary te secure perfect success.

. Dy permissien of Capt. H. . Maynadicr, cemmand-

er of the mertar service, I have the privilege of mak-

ing this suggestion. Tiemas. B. GREGeRY.

On beard U. 8. stcamer Judge Tbrrence, near KFert
Tillew, May 3, 1862.

New Churning Power Wanted.

Messits. Epivers :—Te yeur list ef * inventions
wanted,”” I weuld suggest the addition of another,
namely, seme simple power for churning milk, te
take the place of deg, sheep and herse powers. 'The
want ef such a pewer has leng been felt Ly butbter
malker.., as little reliance can be placed upon a dog,
a4 geat, or a shecp fer churning in a dairy. Such a
machine sheuld be cheap, simple in its censtrnctien,
easily talken care of and ecenemical to use. C. 8.

Walllkill, Omn;:,e Ce., N. Y., May 1, le"

-—

AN Alabama paper reports that four caves arc new
werked ferniter in that State. In ene place fourteen
hands im feur menths and a half preduced 2,755 1bs.
In anether place 9,000 ihs. were made at a cost of 76
cents per ., and anether 4,350 is. at 73 cents.

i .
i Miss Harrirr HesMmur's celebrated statue, Zenebia,

has been sent te the Great Exhibiiion in Londen.
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The Ventilaton of IMines.

The fellewing are extracts frem a paper en the
impertant subject of ventilating mines, by Mark Fryar,
of til.-iny, lately read before tin: Seutls Wales Insti-
tute of Engineers :(—

e greatest of all blessings that man can enjey in
this world is that of perfect health ; and wheever
1ay devise means by which thic health of a commu-
nity shall be in any way improved must be leeked
upen as & benefactor of his race, and an instrument
in the hands of the Almighty fer the benefit and
cemfort of his creatures. Theanimal system of man
is a mest wonderful and strangely cemplex mpicce of
mechanism, the erder and healthy action ef which
depend upon the ebservance of certain laws, which

laws are exceedingly simple, and suggested, in mest !

cases, by instinct, the eperatien ef natural desire, or
abselute requirement. The vielatien ef uny ene of
these nebural lnvs is sure te be preductive of evil.
Ne mun has an abselute right te deal with hishealth
according te his ewn will and pleasure. Our secial
bends unite us 50 clesely tegether that we cannet in-
Jjure eurselves witheut injuring ethers ; and the civil
law of the kingdem very justly interferes with all
projects and precesses in the arts and industrial pur-
suits which nccessarily endanger life, eor are preduc-
tive of ill health and premature death.  The extent,
however, te which such interfercnce sheuld be car-
ried is a very grave questien, affecting, as it dees,
net enly political freedem and the just liberty of in-
dividuals, but alse the full scepe of preductive and
manufactwring skill and enterprise. Net enly is it
the duty ef every man to be careful of his ewn health
and life, but he st be equally selicitous respecting
the health and fcry of his fellew man.  There are
some theusands of werkmen cmployed in mining
and 1o eccupations i the werld whe are daily ex-

it unhealthy fumes and vapers,
deleterious gases, and atmespheres which, frem vari-
eus cuilses, are charged with insidieus discases, mak-
ing life but a lingering death, and yet the werkmen
thesclves are cetnparatively unaware of their ewn
cenditien in this respect.
of industry and art in the pursuit of which the indi-
viduals eccupicd therein are exposcd te what pre-
motes disease and very nuterially shertens life, and
from which the rest of mankind are exempt; hut
many of the cvils are irremediable, and 1k must
always be a class of men whe are willing te sacrifice
part of the years alletted te man that they may pur-
sue a trade or calling of their liking, er secicty must
dispense with seme of its present cenveniences and
luxuries. It is, neverdhieless, true that by care and
skill the sanitary arrangements, cven in places where
deleterious operations cannet be aveided, may be
censiderably improved: and everything that can be
dene, by way ef mitigating suchan cvil, surely eught
to be dene. The cempesitien ef the at-
mesphere, when in its nermal cenditien ef purity,
and thercfure best adapted fer the requirements of
life, has been ascertained te be, per 1,000 parts, 788
nitrogen, 197 o~y 16 meisture, and 1 carbenic
acid gas. A consideration ef the precess of respira-
tion will enable us more clearly te understand the ill
cffects of breathing in a vitiated atmesphere. The
number ef el er alternate breathings, is
about twenty per minute under erdinary muscular
activity, uut thue oy . quantity of air inhuled

il

posGd

abeut 200 cnidg ~ per ininute. It has Dbecn
discovered that che taller a man ig  the
grecier Is the  vital ot uf his lungs  fer
air. Do Cotcie 18, sebwndly

speaking, o much larger amount e
« than it metalliferous mines.  Fvery crevice,
opening, or poie met with in rocks during tle pre-
cess o mining is lilkely to be full of ;:im:: of semec
kind. In ceal-mines these gases are chicfly caibonic
acid, cabureted hydregen, and nitregen, the presence
of the latier preving that the ceal, while in its
natoral positive of & Led er scam, is vade.going de-
compuositioln,  Carbonic acid gus is ulso preduced by
the breathing ef auimals, the burning ef lamps, and
the decaying of timber; and Dr. Snew has shewi
that carbenic acid ¢ acts mere deleterieusly upen the
system in prepertiun as the nermal quantity ef
exigen has been r:dnamsf”” The writer then traces
the eifects of Dbreathing the impure atmespherc of
mines, and cencludes this part ef his subject by saying,
¢ A pretty extensive acquaintance with the mest pre-

deleterions gas

wrodu
produ
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vailicyg disusses ameng miners convinces me of the
truth ef the fellewing, viz., that there arc very few

frem pecteral disease in semc shape er ether, and

net suffer mere eor less frem asthrnatic disease.
Abeve the age of 40 almost all miners are the subjects
of chrenic Lrenchitis and asthma ; and at this age
they generally bear the unmistakable marks ef pre-
mature eold age, and fer the mest part are unfit fer
engaging in any severe manual eccupatien.”” As a
remedy in connection with geed ventilatien, restric-
tien sheuld be placed upen the heurs of laber in the
1 pit, and the adeptien of mere stringent measures as

te the age at which beys are allewed te werk under-:

The laws of ventilatien are very simple,
We have seen that a man

greund.
.and of easy applicatien.

due supply ef air te the werking places in mines de-
pends upen se many centingencies, and that se many
causcs are in eperatien by which the air is made im-
pure, it is censidered that frem 50 te 100 cubic feet
of air per minute is the least ameunt that sheuld be
supplied te each man in the underground places of a
mine. Radly ventilated mines are mest intelerably
stupid meams of making interest eut of invested capi-
tal. Mr. Waedheuse, the eminent mining engineer
of Overscal, Leicestershire, whe has had large experi-
ence in the ventilatien ef ceal mines, says ¢ A large
saving is invariably realized in practice frem the
adeptien ef impreved medes of ventilatien, because
the censtant intreductien ef fresh currents of atme-

the readways dry and in geed erder.
rapid circulatien the men respire mere freely, the
readways are kept dry and repaired at less expense,
and the timber lasts lenger by years ; and, therefere,

tilatien.”” The best ventilated mine is the best pay-
ing mine, or, at any rate, its prefits are much great-
er by a geed ventilatien than it weuld be by a bad
ene. It saves the timber and the cest of maintaining
the ways; it enables the men to perform a much
greater ameunt of werk in a given time; preserves
the health of the miner, and thereby adds te his cem-
fert and te the number of his days in the werld.

Signs of Health.

Perhaps there is ne living writer en medical sub-
jects whe enjeys a higher reputatien fer keen ebser-
vatien than Prefesser 1. Layceck, of Edinburgh.
The fellewing are seme of his epiniens delivered in a
recent lecture respecting the eutward signs of seund
health, and indicatiens ef leng life :—

1. The skin sheuld be healthy ; thisis indicated by
a freedem frem dry scurfiness, both ef the skin and |

yoeung men abeve the age of 25 whe are quite free |

abeve the age of 35 there arc net 10 per cent whe de

actually requires abeut 300 cubic inches ef air per:
minute te maintain vital energy ; but seeing that the

spheric air inte the pits tends in a remarkable degree :
te pretect the weedwerk of the mine, and te keep -
In pits with a ;

it is a matter of strict econemy te ensure a geod ven- |

the healthy mean is net a mark of strength, but ef
degeneracy. It censtitutes the pepular sign ef ad-
vancing age in the * decreasing leg and increasing
“belly 77 of Shakspeare ; and an early er excessive fat
depesit is net unfrequently indicative eof premature
| old age. Screfuleus children and yeuth are apt te be
1very fat befere tuberculesis comes on ; very fat men
| or wemcn rarely reach sixty, and all the fat infantile
i mensters die early. Pelysarcia, as this faity cemdi-
i tien is termed, is te be distinguished frem athcrema,
“which is fatty degeneratien, limited te the arterial
! tissues, and alse frem fatty dcpesit in the muscles.
i1t is a general mede eof degencration ef nutrition
. arising frem censtitutienal tendencics, eften heredi-
“tary, and apt te shew itself at epechis of evelution er
decline, especially eof the sexual glands. Anether
commenly-ieccived sign of a geed censtitutien is a
clear, flerid cemplexien, and it may be received as
such, with reservations. DBut it net unfrequently is
. the sign of a dangereus tendency te serieus discases
of the heart and bleed vessels, and te rheumatic affec-
tiens in persens etherwisc of a vigereus habit, and
sheuld never be accepted as a ‘zeed sign witheut cau-
tieus inquiry, mere especially inte the niorbid ten-
dencies as te the nerveus system.

Pastils for the Breath and Ulcered Gums.

The folloewing are given by the American Druggist’s
Circuler as being mere cenvenient te use for the teeth
and gums than liquids : -

Iirst, Take of hypechlerite of lime 7 drachms ;
sugar flavered with vanilla, § drachms; gum arabic,
5 drachms. The pastils are made se as te weigh frem
10 te 11 grains. T'we er threc of thesc pastils arc
sufficient te remeve frem the Lreath the disagrecable
oder predaced by tobacce smeke. The pastils thus
; prepared have a gray celor and beceme quite hard ;
. if pastils ef whiter coler are required the fellewing
| substances are empleyed :-—

Secend, Take of dry hypechlerite of lime 20 grains ;
pulverized sugar, 1 eunce ; gum tragacanth, 16 grains.
The hypechlerite of lime is triturated in a glass
mertar, and a small quantity ef water is peured upen
(it ; it is then left te repese, dccanted and a secend
. quantity ef water added ; the twe liquids are filtered
i and the gum and sugar added se as te form a paste.
i This is divided inte pastils weighing frem 12 te 16
{erains, If it is desired te arematize the paste, ene
tor twe dreps of an essential eil may be added ; the
| oil sheuld be added te the sugar and gum befere the
|r paste is fermed.

i Teremeve the yellow celer frem tceth take of dry
- hypechlerite of lime } drachm : red ceral, 2 drachms.
| Triturate well and mix thereughly. 'This pewder is
|empleyed in the fellewing manner : A ncw brush is
;slightly meistened, then dipped in the pewder and
‘applied te the teeth.

The fellewing preparatien has been empleyed by

scalp ; a certain suppleness, the result of due secre- : Dr. Angelet, of Briancen, in the trcatment of ulcer-
tien of sebaceeus fluid ; a firmness of texture equally “atien ef the gums, a very frequent cemplaint with
remeved frem transparent thinness and cearse thick- | seldiers :—Take of hypechleritc of lime frem 10 te
ness ; a freedem frem chrenic cengestions, patches of i 25 grains ; mucilage of gunz arabic, 17 te 4 drachms ;
varicese vessels, or any skin discascs, whether para- | sirup ef erange peel, 13 te 2 drachms. Mix thor
sitic er diathetic. 2. The skin preducts, whether eughly. This mixture is empleyed as a lotion te thi
appendages—as hair, nails and teeth—er secretions, ulcerated gums.

as the pigmsentary, sebaceeus ex perspiratery, should, , . T~ AT -

Le nermal and healthy. 'The expressions of the eye: I'HE @hio Valley Furmer states that a bill is new be
sheuld be free frem peevishness er irritability, fer |

ifere the Ohie Senate fer making an apprepriatien ef

these often mark a tendency to shertness of life ; 1 $1,000 te empley a cempetent person fer giving in-

there sheuld be ne ercus senilis. or infiltration of the | structien te persens in the manufacture of beet sugar.
, f

. . .| The Furmer ~isuine s that the bill be amended se that
lewer cyclid, er marked vasculurity of the upper lid. . .
. . [ the premium of 81,000 be awarded ter the best speci-
The cemplexion may be eof any temperamnent, but

. . ; of 5 . of merchantable sugar, ¢ 5 ths.
sheuld be zeed of the kind ; there should be ne signs ! men : ,000 Ibs, o m(:x wantable sugar, and 25 s
- \ . . | of white sugar, made either frem the sorghum er the
of unhealthy bloud, as a peculiar paller, er icteric | beet reet
tint, er duskincss of hue. Perhaps the best singlclj reet.
L,hteu:a of a seund, enduring co'nstxtu fon s to bey oo says : —Of all air-breathjug animals, nene
feund in the character of the hair and teesh. Per-: Y - . L .
. X exhibits o mere surprising power ef adapting itself
sens tending te lengevity have usually sound, well, . . B
. ; i to great and rapid changes ef external influences tiin
enameled, well set teeth, centinuing free from decay : | ) oy
. R .o N ithe Cender. It may be secn fueding en the sea sheic
until eld age, and their hair is thick, not soen gray, : ) . e ] .
. iunder a burning tropical sun, and then, risivg frem
ner falling early. Insuch persony thegencral pewers, ., = . . » . ) .
. Liti 1 isceral di " )its repast, it fleats up ameng the highest summits of
‘uctw?nous,la'n(l 113 :n y s;;nu vllscela | ¢ 1s?ase 'lf the Andes and is lest te sight beyend them, miles
acute fever which shertens lifc. If te the signs of | o0 4110 Tinc of perpetual snosy, where the temper-
zeed hcalth yeu can add geed cenduct, and the fact |, o L o .
. . X X . 7 Lature must be lewer than that ef the arctics.
of lengevity being hereditary in the family, the indi- P
vidual has a geed chance of leng life.
The appearance of the paticnt may be fallacieus as
te the fermatien and depesit of fat, whether in the

cavities or the adipese tissue. Thiseccurring beyend

T

—— e ———————

The Atlantic Monthly for May is received. It sus
tains its character as the leading literary magazine of
the ceuntry. It is published by Tickner & Fields
Besten, at $3 per annum.
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Improved Light Telegraph.

The Morse alphabet, in which the several letters
areformed by dots and marks of various lengths, may
be used in many other ways than that for which it
was originally designed—telegraphing by electro mag-
netism. For instance, two operators, sitting togeth-
er in church, are able to carry on a silent conversation
by pressing their fingers on each other’s hands—form-
ing the letters by continuing the pressures the pro-
per lengths of time.

An apparatus has been invented by L. O. Colvin
and G. H. Gardner, of Philadelphia, for telegraphing
at night by means of a lantern and screen so arranged
that the light may be readilydisplayed and obscured,
and thus the letters of the Morse alphabet may be
formed by successive flashes of light of the proper
lengths. This apparatus is illustrated by the accom-
panying engravings, of which Figs. 1 and 2 are ver-

lamp. From this cone it is supplied to the lamp
through perforated screens, o and gq.

Fig. 3 represents the manner of mounting the appa-
ratus upon the top of a mast either on sea or land, so
as to be operated by a person at the foot. A tele-
scope, 1, at convenient distance above the ground ov
deck, is connected with the lantern, A, by means of
cords, 7f, and pulleys, g ¢, in such manner that when
the telescope is turned the lantern will be turned also,
and thus the beam of light may always be kept par-
alle with the axis of the telescope. Hence the opera-
tor has merely to point his telescope to the station to
which he wishes to transmit a message, when the
light will be visible from the same station.

Tor secret dispatches the alphabet may of course
be altered so as to be intelligible to those only who
have the key.

the specification of this invention, with engraving
in the next number of the ScieNTIFIC AMERICAN.

The Sole-Cutting Business.

The Bay State, Lynn, Mass., says :—Within the
past ten or fifteen yearsthere have been great changes
in the shoe manufacturing business in this city, and
we presume that changes of a similar character have
talken place in other towns where the manufacture of
ladies’ and misses’ boots and shoes has been carried
on. Within that period the sewing machine and the
sole-cutting machine, and different kinds of machin-
ery for heeling have been introduced. And the in-
troduction of machinery has led to the systemizing of
the business in such a way as greatly to facilitate
production.

The commencement of the sole-cutting business

The patent for this invention was granted, through

(==

tical sections, while Fig. 3 represents the mode of
operating a lantern from the masthead of a vessel.

A is a close lantern provided with a lamp, B, and
having a glass, «, in one side epposite the flame. A con-
ical reflector, C, is placed outside of the glass plate to
bend all the rays that issue into parallel lines so as to
form a cylindrical beam of light.
plate, ¢, is arranged a shutter, D, in such manner
that when this shutter is down no light can issue
through the glass, but by raising the shutter the
light is exposed.

To enable the shutter to be raised and lowered with
great ease and rapidity it is operated by electro mag-
netism. A lever, E, is connected with the shutter,
and passing through a slot in the side of the lantern,
has its fulcrum at 4, and carries upon its shorter arm
the armature, H, of the electro magnet, G. When
the circuit of this magnet is closed, the armature is
drawn down and the shutter is raised, exposing the
light. In order that the shutter may drop very
quickly when the circuit is opened, a spring, e, is in-
serted into the core of the magnet, and a pin, p,
attached to the armature, compresses this spring
when the circuit is closed, but on opening the circuit
the redction of the spring throws up the pin and
armature, starting the shutter down, when its descent
is completed by its own gravity ; the weight of the
shutter slightly overbalancing the armature. Thus
the successive flashes for transmitting signals are
made by opening and closing a magneticcircuit as in
the electric telegraph.

Either the calcium eor electric light may be em-
ployed or the flameof a lamp. Thelamp represented
in the engravings is recommended by the inventors.
The air is admitted through a perforated screen, Z,
under the bottom, and passes through tubes, m m,
into a cone, n, surrounding the upper portion of the

Inside of the glass |

may properly be dated to the time, or about the

COLVIN AND GARDNER'S LIGHT TELEGRAPH.

the Scientific American Patent Agency, March 11,
1862, and further information in relation to it may
be obtained by addressing Colvin & Gardner, 118 N.
Broad street, Philadelphia, Pa.

Important to those who use Steam Boilers in New York.

An act conferring additional powers on the Metro-
politan Police, relating to the inspection of steam
boilers, was passed last month, and by its provisions
all persons owning or using any stationary steam
boiler in the Metropolitan Police District, except
those connected with ranges in private dwellings,
are required to report to the Board of Pelice, in
writing, before the 30th inst., the location of such
boiler or boilers so used by them, and the business or
purpose for which such boilers are used, and there-
after, in case of any removal of a steam boiler, or
the erection of a new one, a likereport shall be made
forthwith ; and all persons are requested to have a
nipple and cock, 1} inches in diameter, put in some
convenient part of their steam boiler, so that the
| Inspector will bave no delay in making inspection
for testing.

The ‘‘Merrimac’’ Patented Forty-Eight Years Ago.

In the course of our investigations at the Patent
Office we havecome across a patent granted to Thomas
Gregg, on the 19th of March, 1814—forty-eight years
ago—for an invention of a ‘ Ball-proof vessel, to be
' propelled by steam,’’ which, on examination, proves
to be an almost exact model of the Merrimac. The
sides were to be plated with iron, inclined at an angle
of 18° and the drawings show a sharp, iron prow,
evidently to be used as a ram. This prototype
of the latest triumph in naval architecture, it will be
observed, was patented only seven years after the in-
troduction of steam navigation, We shall publish

time, when the sole-cutting machine began to come
into use—say about twelve years ago. Manufactur-
ers had found in the course of their business, that to
get the sole leather which they wanted, they had to
purchase, in buying whole hides, much that they
could not use to advantage, and in this way were
obliged to charge a higher rate for shoes or suffer
loss. And in particular was this the case with small
manufacturers. Hence, the idea of a separate branch
of business, for purchasing and cutting up the leather
into soles, assorting it into different qualities, and
quantities as they might want.

We believe Mr. Perry Newhall, who is now in the
business, was the first one to carry, to any extent,
this idea into effect. He has now been engaged in
the business some ten or twelve years, and the
| amount of his sales has reached, we believe, some
| years to about $100,000.

The advantages of such an establishment are so ap-
parent that they need not be particularly pointed out.
One, however, to manufacturers of small capital, is
worthy of special notice. It is this, that it requires
less capital to do business by purchasing just what
you want and no more than on the old plan, when
manufacturers were obliged to buy what they did not
want to secure what they did.

L. Perk1ns, of London, has an engine of 60-horse
power, working with a pressure of 500 Tes. on the
square inch - of piston. The consumption of fuel is
only from 1 to 1} ®s. of coal per horse power per
hour.

Comston plumbago, according to recent researches of
Dr. Calvert, is composed of 91 per cent of a subear-
bide of iron, 8} per cent of a nitride of silicium, with

© 1862 SCIENTIFIC AMERICAN, INC.

traces of phosphorus and sulphur,
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