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[NEW SERIES.l I 

Improved Horse Power. 

An objection, to portable horse powers now in use, is the 
los s of power in transmitting rotary motion along the shaft
ing with angles connected by couplings, these angles being 
neccs sary to place the shafting near the ground. so that the 
horses can lltep over it: These couplings and angles cause 
friction and Weill', the result of which is loss of power, and 
a lack of durability which it 
is very desirable to obviate. 

While overcoming these ob
jections, the inventors of the 
machine herewith illustrated 
have succeeded in simplifying 
its construction so that the lev
ers and other detachable parts 
may be easily carried on the 
axles of the wheels, that support 
the principal part of the ma
chine, and between the sills. 
This is a great ad vantage, a s  
other powers require extra ap 
pliances, to render the trans
portation of these parts con
venient; which appliances in
crease cost, and are more or 
less troublesome in use. 

The main feature of this im
provement, which secures the 
advantages named, is the ar
rangemell.t whereby the toothed 
wheel that drives the tumbling 
shaft, with its vertical shaft, 
and the pinioll upon the upper 
end of the shaft may be raised 
together from the position 
shown in Fig. 2-the working 
position-up to, and held in, 
the position shown in Fig. 1, during transportation from place 
to place. 

In working, the wheel that dri ves the tumbling shaft is 
thus brought down to the level of the shaft, and the objec
tionable angular transmission of motion is avoid ed. An
other advantage is that the power may be transmitted 
from the front or rear, or from either side of the machine. 
The cost of construction is also lessened by dispimsing with 
parts used in other more complicated powers. 

When the wheel under consideration is raised, the whole 
under side of the vehicle is left clear, so that obstructions 
like low stumps or protruding rocks do not interfere with 
the progress over 
rough and uneven 
roads or fields. 

The inventors 
state that they 
thoroughly tested 
the invention dnr
ing the last season, 
and that its opera 
tion is very satis
factory in all res
pects. 

The framework 
of the wheel th at 
drives the tumb
ling· shaft is sus
tained b y  f o u r  
strong U pI' i g h t 
beams,which slide 
up and down in 
strong sleeves cast 
upon the frame· 
work of the upper 
driving gear, and 
which is held in 
the working posi. 
tion by nuts run· 
ning upon threads 
cut on the bearers, the nuts abutting agtlin::;t the under ends 
of th'l sleeves, and the collars on the upper ends of the bear
ers being brought down against the upper ends of the sleeves. 

The improvement i13 simple and practical, and, we judge, 
will add much to the convenience of this class of machines. 

The invention was patented May 9, 1871, through the Sci
entific American Patent Agency. For further information 
address Harrison & Co., Belleville, Ill. 

-.-.-
JERSE MEYERS leaned against a shaft revolving three hun

dred times per minute, in a slaughter house, Muncy, Ind. 
He undressed in about ten seconds, but strange to fay he 
was not at all injured. Not a stitch of clothing remained 
upon him. 

NEvV YORK, FEBRUARY 17, 1872. 

Mastodon Remains. 

A farmer in the town of Mount Hope, Orange county, N. 
Y., digging recently in a swamp on his premises, exhumed 
from tIl" muck, about eight feet below the surface, a num
ber of bones which, from their size and formation, are sup_· 
posed to be those of a mastodon. There are t wo ribs nearly 
five feet long, and two sections of vertebrre six inches wide. 

HARRISON'S MOUNTED HORSE POWER. 
What would give strength to the supposition that the bones 
are R portion of the skeleton of one of those old time mon
sters, in the absence of other proof, is the fact that several 
discoveries of mastodon remains have been made in this 
county during the past thir ty or forty years. In 1841, an 
entire skeleton was exhumed, in the vicinity of Scotchtown. 
from a marl pit. Its tusks were over five feet in length, and 
with the head bones weighed nearly 600 pounds. It was 
found near the surface, lying at an angle of about forty-five 
degrees, head uppermost. Previous to this, portions of over 
twenty skeletons of mastodons had been found in the Wall
kill Valley. Une of these was the monster that for years was 

the wonder of visitors tit Peale's Museum, in New York City. 
There is in a Boston museum the complete skel eton rf a 
mastodon, which was exhumed near Newburgh, only a few 
years ago. One was found in a swamp in Sussex ('ounty, N. 
J, fifteen years ago; a farmer, taking an expo�ed part of it 
to be a stump, hooked his oxen to it and broke off the tusks, 
whicn led to its discover". 

_ .... -
NEW USE FOR PARAFFIN.-Dr. Vohl anl10nnces that 

mixed with benzole or Canada balsam, paraffin afforrls a 
glazing for frescoes much superior to soluble gla�s. By 
covering the interior of wine casks, with a film of pure white 
paraffin poured in melted, he has effectually prevented the 
spoiling of the wine and its evaporation through the wood. 

j $3 per Annum, 

1 liN ADVANCE.] 

Sulphuric Acid---Ne,v Mode eC Manufacture. 

The large and constantly increasing demand for this chem
ical product gives interest to any information as to its ch�r
actH and the best mod es of preparing it ; we therefore 
translate the following article from Le Genie Industriel, a well 
known Parisian scientific magazine, the new process being 
the discovery of M. M. Langlois and Thomassin, of Paris : 

"This new method of manufac. 
turing the sulphnric acid of com
merce h as for its object, first, to 
peJlillit a more rapid fabrication 
of the acid, and, secondly, to dis
pense with a large number of the 
leaden chambers. The apparatus 
by the aid of which these results 
are obtained can be applied in 
any sulphuric acid factory, wheth
er the process be with sulphur 
or with pyrites, furnaces being 
employed. To obtain the pro
posed objec�, the vapors of sul 
phurous acid (S02) are first pro
duced by the customary methods, 
and by the aid of the ordinary 
furnaces, from sulphur or from 
pyrites; to which is added, by the 
combustion of a nitrate (Ol'dinary 
nitrate of soda, for instance), in 
or out of the furnace, the third 
equivalent of oxygen which iR 
necessary to transform the said 
sulphurous acid vapors into sul
phuric acid (S03') 

The vapors of the sulphurous 
acid are collected in a small cham
ber or crum of lead, into which, if 
it be necessary, a <mall jet of 

steam can be turned. The combustion of the nitrate can 
be replaced by a spray of nitric acid which would operate in 
the chamber itself or, if convenient, in a separate one. 

Thus far the process is known and understood by the pub
lie ; but, to oxydize the sulphurous acid, MM. Langlois and 
Thomassin use ozone or active oxygen ; first, by substituting 
it for the spray of nitric acid or the combustion of the nitrate, 
ar d secondly in using the ozone conjointly with the following 
nitrates or the prod ucts of their decomposition: hypoazotic 
acid, nitrous acid, or binoxide of azote. 

A pump constructed of material inde:;tructible by acids, 
such as lead, gutta percha, caoutchouc, etc., exhausts the 

sulphuric vapors, 
which form and 
collect in the cham
ber, and com presses 
them in a cylinder. 
This cylinder is a 
closed utensil, ca 
pable of resisting a 
pressure of at least 
five atmospheres. 
It is similarly con
structed of material 
which resi�ts acids, 
and is furuished 
wi t h appliances, 
such as valves,man. 
ometer, etc., ar
ranged purposely to 
en8ure safety. This 
cy linder contains 
water, of which the 
quantity is d eter
mined approximate
ly, according to Ihe 
desired concentra
tion of the acid. 
The sulphuric or 
sulphurous acid va· 

pora begin, under the pressure, to bubble in the water, with 
which they are not slow to combine by reason of the great 
affinity of the sulphuric acid for water; and thus they pro.. 
duce, in a short time, a commercial Rulphuric acid, at least as 
concentrated as the acid in the chambers. From the gener
ating cylinder branches a lead pipe, communicating with a 
safety valve for the escape of m�otic gas (hypoazotic or nitrous 
acid, or binoxide of azote) which would create pressure in 
the generating cylinder and be forced into the chamber. In
stead of ordinary water for feeding th e generating cylinder, 
oxygenated water (binoxide of hydrogen), prepared by well 
known processes, can be used; this substitution will have the 
recommendation of dispensing not only with the return pipe, 
but also with the combustioll of the nitrate in or out of the 
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furnace, or with the nitric acid j et in the chamber. The 
pump can be worked by manual or steam power, accord· 
ing to the extent of the manufltcture, as the process, as 
applied to sulphuric acid apparatus, can be used for making 
so small a quantity as five or six carboys of acid in twenty
four hours, if desired; and superficially it occupies but little 
space." 

The inventors have taken out letters patent which cover 
thf novel features of th e above described method, namely : 
the use of the pump for exhaustion and compression, and of 
the cylinder or generator furnished with valves and safety 
appliances, the employment of ozone or active oxygen; alone 
or in conj unction with combustion of a nitrate or the j et of 
nitric acid, and the employment of oxygenated water (binox. 
ide of hydrogen.) 

_ .... -
THE LAW OF TRADE MARKS IN ENGLAND, 

We believe this much debated question will have a prac· 
tical settlement in the forthcoming session of Parliament; 
and it is, indeed, time that something was done to prevent 
even the most innocent infringements. Very properly, the 
Vice Chancellors are not disposed to strain the laws in favor 
of any particular houses, when it is shown that the copying 
of a trade mark has been purely accidental, yet, at the same 
time, it is extremely hard upon a firm to be told " I bought 
some of your brandy or champllgne"-as the case might be
H the other day, and it was so inferior that I shall not pur. 
chase any more:' Messrs. Martell & Co. had occasion, in 
1871 ,  to complain very seriously, not only that their trade 
mark had been infringed in a general way, but that a country 
printer had actually struck off a number of labels for brandy 
in bottle, in direct imitation of those so well known in the 
trade as connected with the genuine article. Of course an 
injunction was immediately granted by a Vice Chancellor, 
bnt we must say, that unless we can get an Act of Parliament, 
with penal clauses to be rigidly enforced in all these cases, 
very little good, in the shape of reform, will ever be done. 
Relative to the Chancery and common law rights anent trade 
marks, it will not now be at all out of place to quote one or 
two opinions that have been given in reference to existing 
statutes.  

The Lord C1hief Justice says-" An action for coun· 
terfeiting a trade mark is, in law, an action for fraudulent 
misrepresentation. Courts of equity exercise a jurisdiction 
for the protection of rights to trade marks upon the ground 
that they are rights of property. In law, no exclusive right 
of property in a trade mark in the abstract is recognized; but 
the exclusive right, to use such a mark for the purpose of au
thentic.\ting a vendible commodity, is one for the invasiun of 
which a remedy is given by an action in the nature of deceit." 
This is substantially what we have urged for so long; and 
we fancy, after all, that the common law courts would be the 
best tribunal> to deal with these matters, provided a fine 
could be added to the damages; for not only is the owner of 
the trade mark damnified by the action of piracy, but the 
public also come in for a share of the wrong. In the case of 
Rodgers VS. Nowill, it was ruled that " as there is, therefore, 
no abstract right to trade marks recognized, the plaintiff in 
an action at law must show that the defendant had an in
tention to deceive and make the goods pass as his. The 
questions in such a case for the j ury are: "Is the resemblance 
such as to deceive ordinary persons'! Was the mark adopted 
by the defendant with that intent and in order to supplant 
the plaintiff's goods ?" And in the case of Blofield VB. Payne, 
H was decided that " it is not necessary to show that defend
ant's goods are inferior to plaintiff's." By section 22 of 25 
and 26 Vic., c. 68, it is provided that " in every caffe in which 
any person shall do, or cause to be done, any of the wrong· 
ful acts following (that is to say) shall forge or counterfeit 
any trctde mark ; or, for the purpose of sale, or for the purpose 
of any manufacture or trade, shall apply any forged or coun
tel'f�it trade mark, to any chattel or article, or to any cask, 
bottle, stopper, vessel, case, cover, wrapper, band, reel, ticket, 
label or thing in or with which any chattel or article shall 
be intended to be sold, or shall be sold , or uttered, or exposed 
f·)l' sale, or for any purpose of trade or manufacture, or shall 
enclose 0]0 place any chattel in, upon, under, or with any cask, 
et.c., to which any trad e mark shall have been falsely applied, 
or to which any forged or counterfeit trade mark shall have 
been applied :  or shall apply or attach to any chattel or arti 
cle, any cask, etc., to which any trade mark shall have been 
falsely applied, or to which any forged or counterfeit trade 
mark shall have been applied ; or shall enclose, place, or at· 
tach any chattel or article in, upon, under, with or to any 
cask, etc, having thereon any trade mark of any other person : 
every person aggrieved by any such wrongful act shall be 
entitled to maintain an action or suit for damages in respect 
thereof against the person who shall be guilty of having done 
such act, or causing or procuring the same to be done, and 
for preventing the repetition or continuance of the wrongful 
act or the committal of any similar act." In the above quota. 
tion, the law of trade marks seems to be very clearly laid 
down, and when the words forged or counterfeited are in
serted in any clause in an Act of Parlbment, something like 
a criminal motive or intention is implied . While foreign 
houses are contending so strongly for their rights on this 
side of the Channel, they might in their own courts do some
thing for the English manufacturer, who has often been a 
great �uflerer through the cleverness (or something worse) of 
talented French and German copyists. Whatever happens, 
it cannot be d enied that the English Government is bound to 
protect the trade, and we must all keep � sharp look out for 
those very clever gentlemen, who imagine that, so long as 
there is a handsome binding. it matters not what is in the 
l·"olt .. -G'I'o�er, 

1titufifit 
A Wonderful Curiosity. 

Under this heading, the Virginia newspapers have raised 
an excitement over a slab of curious stone, lately brought to 
Wheeling, Va., and put on exhibition in front of one of the 
stores. The editor of the Wheeling IntelUgencer pronounces 
it " the most wonderful curiosity it has ever been our privi
lege to examine," and describes it as " a slab of common 
white American marble, thirty-eight inche3 long, seventeen 
inches wide, and two inches in thickness, which is as flexi
ble as a piece of soft rubber of the same size. It was cut for 
and used as a hearthstone in the Moundsville Seminary 
Building whlch was destroyed by fire about three years ago. 
Now the question arises, what strange chemical action took 
place, or in what manner precisely the intense heat, to which 
the slab was subjected without its calcination at the time of 
the burning of the building, and its subsequent burial among 
the deoris for the period above named, produced so remarka. 
ble a change in the charactEr of the stone. This mystery no 
one has yet been able to answer or explain. Surely if this 
knowledge were given to mortals, there is no telling the 
amount of valuable aid that art would derive therefrom. 
The same chemical process, if understood, might give us 
flexible glass, the real value of which could never be told, 

The oldest workmen in stone and marble declare that they 
have never before seen anything like it, and we doubt if a 
simihr specimen was ever he fore discovered. In all the 
ruins of Chicago, nothing of the kind has been found or reo 
ported. Since the'slab has been taken indoors and placed 
near the stove, it has daily become more and more flexible, 
a fact which all the more mystifies its character. We hope 
our scientists will give Mr. Holliday a call and see for them
selves the wonderful curiosity, and that at least some on.3 
of them shall be able and willing to tell us all about the 
process of making a, mar111e slab as yielding as a sheet of 
bonnet pasteboard." 

" Yesterday," says the same editor, " several gentlemen 
from Pittsburgh, also two or three frum Cincinnati, came to 
s@e it, and th'liy confessed to be not less puzzled, as to the 
whys and wherefores, than the wisest of our own citizens 
who have, up to this time, fruitlessly attempted to explain 
the process by which a slab of common white marble may be 
made as flexible as a piece of india rubber of the same size. 

We understand that Mr. Holliday has refused an offer of 
$500 for the slab, also several tempting inducements to visit 
other cities with the stone. We suppose he is waiting for 
better offers than have thus far been received." 

The Intelligencer'8 book on mineralogy must have been 
absent from the library when the above was written. The 
stone is undoubtedly itacolumitej flexible slabs of which may 
be seen, in several college cabinets, without going to Wheel. 
ing. It is extensively developed in Stokes county, North 
Car01ina. When cut into slabs, it might be very easily mis· 
taken by the uninformed for marble. The itacolumite of differ
ent localities (as the Brazils and Carolinas) differs somewhat 
in constitution ; but the flexibility in all cases is doubtless 
due to, the dissemiIiated laminll! of talc, mica, or chlorite, 
which bind together the grains of quartz. A more full ac· 
count of the mineral will be found in the SCIENTIFIC AMERI
CAN of April 22, 1871. 

-- •. -

field artillery before they can expect to cope with their 
northern neighbors.-Engineer. 

-_.-
Applying' Pla ster to Walls and Ceilings. 

The object of this invention is to provide means for utiliz· 
ing plaster and other similar compositions in a more full and 
satisfactory manner for building purposes than heretofore. 
It consists in the use and manner of applying molds against 
the walls or ceilings, to permit the casting of the plaster or 
other matter to its place. This, it is  c1aimed admits of econ· 
omical application, and in more or less elaborate or artistic 
style, bringing the finest productions of genius to the hum
blest homes. 

The artistic advantage of this method of applying plaster 
or other composition to walls or ceilings is, it is claimed, sur
passed by the utilitarian benefits arising from its adoption. 
Building fronts can be provided with cheap and durable 
coatings, and wooden structures can be made fireproof by 
having the walls on both sides and also the ceilings lined with 
heavy coats of plaster or cement. The old mode of applying 
such substances by means of trowels, makes it very costly to 
use them otherwise than very thin, and to obtain nicely fln
ished surfaces. With the aid of molds the question of great. 
er or less thickness is only one of cost of material; and the 
surface finish is spontaneously obtained by the very act of 
application. 

To cover the surface of a wall, either inside or outside, a 
bertical mold or false wall is used, which is placed· at the re
quisite distance from the surface to be coated. The plaster 
or other composition is then, from above, poured into the 
space between the false and real walls until the space is en· 
tirely filled. The outer surface of the coating will, when 
the false wall is removed, be an exact impression of 
the mold. The finest wood graining, as well as moldings, 
carvings, etc., of most difficult make can thus be cheaply 
multiplied, Thus the inner or outer sides of walls can be 
covered in sections of greater or less extent until perfected. 

On ceilings, it is proposed to use a pendent ceiling, which 
is supported or suspended a suitable distance under the 
beams or laths, according to the thickness of the plaster to 
be obtained. The surface of the pendent ceiling may be or· 
namented in suitable manner or quite plain. 

The plaster is, from above, poured upon the pendent ceil
ing. It will adhere to the beams and laths, while the sur· 
face of the pendant is so prepared, ],)y the application of gly. 
cerine or other material, that the plaster cannot adhere to it. 
The plaster may, on such ceilings, be so thickly applied as 
to coat the flooring beams, and thus make the floors fire· 
proof. The application of glycerin or other material to 
prevent adhesion of the mold is also used for facing the 
walls. Mr. Andrew Derrom, of Patterson, N.  J., is the in. 
ventor of this improvement. 

_._.-
The Sun. 

A correspondent of the Oneida Circular says that Profes
sor Young, of DartmQuth, in a recent lecture at New Haven 
upon the great luminary, imparted much interesting infor· 
mation. The theory which he most seemed to favor respect, 
ing the sun's constitution, he illustrated very simply thus : 
Put a pail o� water in a room, the temperature of which is 
below the freezing point; the temperature of the water set-

European Field Artillery and Small Arms. tles slowly till it reaches 32°, and there remains till every 
If the Prussian artillery is to be regarded as the mod!>l, it drop is frozen. The sun may be a vast quantity of merely 

possesses three features which are indispensable to its effi. gaseous matter, which is gradually liquefying, and aCcOrding
ciency. These are loading by the breech, firing the shells ly will not change its temperature till this process is entirely 
by percussion, and the employment of steel in the partial accomplished; then the temperature will fall, perhaps thou
if not the entire manufacture of the gun. Experience has mnds of degrees, till solidification begins, when it will again 
shown that the deterioration of a bronze piece frequently remain stationary. One authority believes the sun to be sur
commences soon after six or seven hundred rounds, and rounded with a liquid coat already, and the sun spots are 
that it becomes nearly 7!OrB de combat when the firing is pro. places where the surrounding metallic clouds have opened, 
longed to the twelve or fifteen hundredth. Besides, the fric and we see the liquid surface below it. The theory that the 
tion between bronze and lead is productive of bad results. sun's heat is kept up by matter constantly falling into it, he 
The rifling becomes affected, �nd the accuracy of the shoot. doubts, arguing th9,t, if such masses of mp.tter existed outside 
iog seriously diminished. It has been asserted on good au, of the sun, they would exert some slight influence on the sur· 
thority that during the hst continental campaign, a week's rounding planets, no evidence of which is discernible. 
continual firing was more than sufficient to render a bronze Speaking of iron, he said that if the word were written in 
gun perfectly useless. A material which will resist the great letters across the sun's face, the proof of its  existence 
action of the injurious friction is to be found in Krupp's thert! .v,)l,ld not be so satisfactory as that afforded by the spec
steel. A Belgian gun which is constructed of that metal is trum. He pointed out lines in the spectrum made by m�tals 
enablild to be fired from six to eight thousand times without which exist in the sun, though entirely unknown to ns.  
evincing any signs of weakness or damage. M. Nicaise says He gave several illustrations of the heat of the sun. If a 
so, at least, to our nO small surprise. There is no doubt pillar of ice covering nine square miles extended from the 
that the French would be very much disinclined to draw up. earth to the sun, and all the heat of the latter should be di
on a German establishment for a supply of steel to manu. rected upon it, the whole mass would be melted in exactly 
facture their cannon from, but there is no other resource one second. If an icicle forty,five miles in diameter were to 
unless they are prepared to make the material themselves. be thrust into the sun with the velocity of light, say twelve 
It is not too much to assert that a considerable time must ne- million miles a minute, it could never touch the sun; it 
cessarily elapse before they could rival the productions of would melt as fast as it came. Still, physicists are as yet un· 
the great workshops of Essen. Had the French guns beeu able to deterIr.ine the exact temperature, one placing it at 
upon the same principle as their small arms, they would 67,000° Fahr., another at 20,000,000° Fahr.-some difference. 
never have displayed the manifest inferiority they have - .-. -

done. The Chasse pot is superior to the needle gun, both in HoW' to Use a Gl·lndstone. 

accuracy of fire and length of range. But while the PruE- lst.-Don't waste the stone by running it in water; but if 
sian and Belgian guns and shells are merely enlarged imita- you do, don't allow it to stand in water when not in use, as 
tions of the Chassepot small arm and ball, the Frltnch guns this will cause a soft place. 
resemble equally closely the needle gun, with the additional 2d.-Wet the stone by dropping water on it from a pot 
misfortune of magnifying its disadvantages. With regard suspended above the stone, and stop off the water when not 
to small arms, the Belgians are better off than the Prussians, in use. 
since their infantry rifle is nearly identical with the Chasse· 3d.-Don't allow the stone to get out of order, hut keep it 
pot. The principle of rifling and the length of bore of the perfectly round by use of gas pipe, or a hacker. 
barrel are the same, and the same similarity prevails with 4th.-Cl�an off all greasy tools before sharpening, as grease 
respect to the weight of the arm, the charge, and the shape or oil destroys th� grit. 
and size of the ball. It is to be hoped, in the interests of 5th.-Observe : When you get a stone that suits your pur; 
peace and humanity, that the last continental struggle may pose, send a �ample of the grit to the dealer to select by ; a 
never be repeate� ; b�t �hould future years cause the stri�e I ha

.
l� ounce Ra�ple is en�ngh; and Mn be �elit hi Ii. lettet lJi 

to he renewed,it )S 'lVldent the FreuIJh lnUfflt re,model tllelf malt--1i1l'ankl�n JQllrnaC, 

© 1872 SCIENTIFIC AMERICAN, INC.



EFFECT OF ANIMAL EXCRETA IN WATER. 

BY PROFESSOR CHARLES F. CHANDLER. 

'fhe products of the decomp03ition of animal matter in 
water, are the most objectionable impurity. Organic matters, 
produced by the decomposition of vegetable substances, are 
not especially dangerous, but the products of decomposing 
animal substances are highly dangerous, even when in minute 
quantities. These impurities do not make themselves ap
parent to the taste. On the contrary, such waters are fre
quently considered unusually fine in flavor, an!1 persons go a 
great distance to procure them. Nevertheless, thf'y contain 
an active poison. Many diseases of the most fatal character 
are now traced to the use of water poisoned with the soakage 
from soils charged with sewage and excremental matters. 
Sudden outbreaks of disease of a dysenteric character are 
often caused by an irruption of sewage into wells, either from 
a break in the sewer or cesspool, or from some peculiarity 
of the season. Such contamination of the water is not indio 
cated by any perceptible change in the appearance of the 
water. The filtered sewage, clear and transparent, carries 
with it the germs of the disease. At a convent in Munich, 
31 out of 121 of the inmates were affected with typhoid 
fever. It was found, upon investigation, that the well was 
polluted by sewage, and the disease disappeared as soon as 
the propel' repairs were made. 

At Pittsfield, Mass., the typhoid fever suddenly broke ont 
in a large boarding school for young ladies. The water 
was found to be contaminated with sewage owing to a leak 
in the cesspool. 

At Edgewater, on Staten Islani!, in 1866, the inmates of a 
small block of houses were afflicted with typhoid fever, sev
eral deaths occurring. On makiug invtlstigation, the health 
officers found that a neighbor, through whose land the un
derground drain passed, had taken the liberty of closing up 
the drain, thus sending its contents back upon this block of 
houses, contaminating the well, and actually murdering the 
unfortunate victims with sewer poiRon. 

Dr. Stephen Smith, one of the health commissioners of this 
city, describes an interesting case that came to his knowledge. 
He visited an old schoolmate, a clergyman, in the country, 
and in the course of conversation his friend told him of a 
family in which typhoid fever had made its appearance, five 
members having already died, while another was then fatal
ly sick. The physician called the attention of his friend to 
the fact that typhoid fever is now attributed to the poisoning 
of the water by animal refuse. This was new to his friend, 
the clergyman, who had not thought of attributing it to any
thing else than to the visitation of Providence. They went 
together to visit the locality, and found the house situated 
on an elevation ,  with all its surroundings admirably arranged 
for health. One readily believed the statement that there 
had not been a case of sickness in the honse for twelve years. 
A few weeks before the fever appeared, when the laborers 
on the farm were busy taking in the crops, one of the valves 
of the pump got out of order. Being unable to get their 
usual supply of water, and ;being too busy to send for the 
pu mp maker, they sent a man down to a neighboring spring 
to draw water, who, finding that it was not easy to dip the wa, 
ter from the spring, owing to the shallo wness of the pool, drew 
his supply from a brook near by. From this source the fam
ily was supplied for two or three weeks. This stream, high
er up, ran through several farm yards and received th.e sur
face drainage. The first symptoms of poison by this water 
were a slight nausea and mild diarrhcea; after several days, 
typhoid fever in its worst form was ush�red in. Of the en· 
tire family, but two escaped an attack, and they did not use 
the water. 

This city, during the last century, and before the introduc
t ion of sewers or the Croton water, was ravaged every few 
years by deadly epid@rnics, which are now believed to have 
been favored amI invited by the defilement of the wells then 
in use, by sewage and frecal soakage. No such visitation has 
occurred since the introduction of the Croton water, and the 
completion of the very perfect system of sewers. 

Cholera, though it does not originate from polluted water, 
is disseminated chiefly by the aid of wells and other impure 
water supplies. 

At Exeter, England, in 1832, 1,000 deaths occurred from 
cholera. A purer supply of water was then introduced from 
a locality two miles higher up the river, above the point at 
which it received the sewage of the town. When the cholera 
again invaded the city in 1849, only forty.four cases occurred, 
lLnd in the cholera season of 1854, there was hardly a case. 

In London, in 1854, the water supplied by the Southwark 
Company contained much sewage, while that supplied by.the 
Lambeth Company was very pure. Both companies had 
pipes in the same streets, supplying water indiscriminately 
on both side�. Among those who used the Southwark water, 
the deaths amounted to 130 in 10,000, while among those 
who drank the Lambeth water, they amounted to only thirty
seven in 10,000 ; 2,500 perilOUS wore destroyed by the South
wark water in one season. On the previous visitation of 
1848-9, the case was the reverse. The deaths from the Lam
beth amounted to 125, while those from the Southwark 
amounted to 118 in 10,000. At that time, the Lambeth com· 
pany took their water from a point lower down the river. 

Another very striking instance occnrrpd in London. The 
famous Broad street pump supplied water in one of the most 
fashionable localities of the West end. During the visitation 
of 1848·9, this pump killed 500 persons in a single week, by 
disseminating cholera. 'The wealthy people of the west end 
went to Brompton, a fashionable summer resort, about five 
miles up the Thames, and soon the cholera broke out among 
them there. The health officers soon discovered, on investi
gation . that tlJ(lse,people had been in the habit of Mnding to 

J dtufifit �mtritau. 
the Broad street pump for tea water, and had brought the 
cholera with it. A curious case was that of an old spinster 
who had moved to Hampstead, three, miles from the pump, 
but who sent her maid daily, for a ket,tle of the highly prized 
tea water. She and her maid were the only persons who suf
fered from cholera at Han.pstead. 

A similar story might be told of an outbreak of cholera in 
a shanty village, west of Central Park, and another in a 
shanty viliage on the hights across the river. In both cases, 
it was clearly shown that the cholera germs were distributed 
among the unfortunate squatters by the waters of the single 
well in each village. There is a famous pump in the twelfth 
ward of Brooklyn, at the corner of Van Brunt street, from 
which over fifty families obtained their water supply. In 
1866, c1:tolera broke out in five or six of these families, but the 
spread of the disease was prevented by the prompt action of 
the health officer, who removed the pump handle. 

From theS3 facts, it is seen that water aids in dissemina
ating two of the most fatal diseases which affect the human 
race, the typhoid fever and the deadly cholera. During the 
ten years from 1856 to 1866, there were 21,000 deaths from 
cholera in England and Wales, and 150,000 deaths from ty
phoid fever. There iR every reason to believe that at least 
three fourths of these deaths might have been prevented had 
proper attention been paid to the purity of the water supply. 
This poisoning by bad water is now fully established, and 
must awaken communities to the vital importallce of securing 
a pure and unfailing supply of this indispensable beverage. 

In Iceland, it is stated that one sixth of the deaths are 
caused by hydatids in the liver. These are the larval forms 
of the trenia or tapeworm of the dog. Young leeches, con
tailled in drinking water, sometimes fix themselves on the 
pharynx. In a march of the French in Algiers, 400 men were 
in the hospital at one time from this cause.-American Che
mi8t. 

..... -
ASBESTOS PISTON ROD PACKING. 

[From the Engineer.] 

113 
130 lb. pressure per square inch, and making an average 
daily run of 100 miles, including Sundays; and, as you can 
see by the sample shown, the fiber, with the exception of be
ing discolored by oil and iron, is just as flexible and tena
cious as originally. After having been once disintegrated, it 
appears impossible to so pack or mat the fibers together that 
they are not easily separable by the fingers." 

Asbestos packing was first used in Great Britain by Mr. 
Benjamin Conner, locomotive superintendent of the Caledo
nian Railway, and Mr. Day exhibited to the members of the 
Institution the packing of a locomotive stuffing box which 
had been used on that line from the 27th of July to the 
18th of November,1871. The engine in which it was used has 
outside cylinders, and single drivers 8 feet in diameter. The 
piston stroke is 2 feet. '1'he engine was employed in work
ing the faEtest train on the Caledonian line : to wit, the 10 
A. M. express from Glasgow, reaching Carlisle at 1 P. M., 
with three stops on the j ourney. The best ordinary packing 
lasts, under these conditions, two months at most, rarely so 
long, and the gland requires constant screwing up. The 
asbestos packing was apparently as good as when it was put 
in, and the engine had run a distance of 2,000 miles in three 
weeks, during which the gland screws had never been 
touched. The following letter from Mr. Conner to Mr. Day 
contains valuable testimony to the excellence of the pack
ing :-

" The box herewith contains the asbestos packing put into 
p, piston rod stuffing box of one of our main line service 
passenger engines on 27th July, and taken out on 18th Nov
ember ; in that time the engine had run 14,070 miles. 

As the packing was put in coiled instead of being cut into 
rings, the gland was nearly home on 12th September, and an 
additional ring was put in at that date." 

In the course of the discussion Mr. Conner stated that : 
"The advantage of the asbestos packing over the soapstone 
packing was that, with the latter, at the high temperatures 
of steam from 125 lbs. to 130 lbs., the lower portion of the 
packing got thoroughly charred, and another rin g  had to be 
put in after the first week ; so that in course of a month the 

Few engineers who have to do with the steam engine are packing had almost entirely changed . The asbestos packing, 
ignorant of the trouble which is met with in obtaining a being practically incombustible, did not waste; and I suggest 
really good piston rod packing. Sound hemp, properly that the covering of the packing should be made of incom
"laid up " and copiously lubricated, makes a tight j oint bustible material also. At first I had applied it coiled 
enough for a time, especially if the rod is in first rate condi- round the piston rod continuously; but I think it should 
tion; but the period of tightness is usually short, and the b'1 applied in rings. The insile of the packing seemed to 
gland requires constant screwing up, and much friction reo me as fresh as when first put in. I believe it takes less 
sults, which is very prejudicial in small engines. If hemp is  oil to lubricate the piston rod ,  for the oil remained on the 
bad in the case of low pressure engines, it is infinitely worse rod, not being absorbed by the packing. It kept the rod 
when we have to do with high steam, especially if the beautifully polished, more so than any other packing." 
steam is slightly superheated .  A process of slow carbonisa-. We think that with such testimony as this before us, sup
tion appears to go on, the hemp packing loses its elasticity, ported further by that of Mr. David Rowan, who spoke to 
and becomes nearly useless for its intended purpose. All the value of asbestos packing for marine engines,we are fully 
manner of schemes have been tried to get over the diffi- j ustified in holding the belief that this mineral will supply a 
culty ; eombinations of cotton, india rubber, and wire gauze, way out of one of the most tJ:Qublesome obstacles to the use 
such, for example, as Crickmer's patent packing, have hith- of very high pressure steam. �l'here is, furthermore, not the 
erto given on the whole the best results. One inventor, in- slightest chance of the supply being exhansted ; on the con
deed, dispenses altogether with cotton and rubber, and uses trary, it is likely to last as long as our coal fields. We are 
copper wire gaulle alone. In this case, the tightness of the unable to say at present what the price of the asbestos pack
joint is no doubt secured by the presence of water and oil ing is, or where it can be obtained. It is probable, however, 
lodged in the meshes of the gauze; and we have received that when once the value of the material as a packing is re
very favorable reports from those who have tried this pack- cognised, its regular manufacture in this country will follow. 
ing. It. is still certain that something, better than anything _ .e._ 
hitherto in usp, is required, and we have a strong belief that 

Action of" Heat on Germ LiCe. 
this something is supplied by asbestos. 

Asbestos is a mineral fiber consisting of silicate of mag
nesia, silicate of lime, and prot)xide of iron and manganese. 
III mineralogical parlance, it is a fibrous variety of actino
lite or tremolite. It exists in vast quantities in the United 
States, also in the 'l'yrol, Hungary, Corsica, Greenland, 
Wale�, Cornwall, Banffshire, and in the north and east of 
Ireland .  It is found under various forms, from that of soft 
silky fibres to that of a hard block capable of taking a pol
ish. As a rule, the lumps or blocks taken from the vein are 
easily broken up and separated into fibers extremely flexible, 
elastic in the sense that each fiber admits of great ex
tension in the direction of its length without contracting 
again, greasy to the touch, and very strong. The fibers vary 
in length from a couple of inches to about two feet. They 
can easily be spun or woven if proper precautions are used. 
Furthermore, asbestos is an admirable non-conductor of �a) 
oric, and is practically indestructible by heat. All these 
conditions are j ust those'which are required in a material for 
piston rod packing; and it is therefore somewhat strange 
that, until a very recent period, no one thought of utilising 
asbestos for this purpose. The credit of suggesting it as a 
piston rod packing is due, we believe, to Mr. St. John Vin
cent Day, C.E., who on the 5th inst. read a very interesting 
paper, on "Asbestos, with special reference to its use as 
steam engine packing," before the Institution of Engineers 
and Shipbuilders in Scotland. 'fhe new packing, we learn 
from this paper, was first used in America with much sue 
cess, and it has since been tested in this country with results 
of which we shall speak in a moment. In referring to the 
value of the new packing, Mr. Day said: "The packing used 
for piston and valve rod s  or spindles has, as we all know, 
three prime elements of destruction to contend with, name
ly, an elevated temperature, friction, and moisture ; and one 
of them only, namely, friction, has any appreciable effect on 
asbestos packing when the mineral is pure and properly pre
pared. No matter how high the temperature of the steam, 
how rapid the stroke of the piston, or how great the press
ure of the steam, tbe packing seems to be unaffected by 
those conditions. In America, where the, new packing was 
first used. some of it was taken from the piston rod stuffing 
box of a locomotive engine, after having been in, and the 
cngineR at constant work, for three months, with steam at 

Dr. Crace Calvert, in a paper" on the action of heat on 
protoplasmic life dried on in cotton fabrics," published in 
the Londoll Chemical New8, relates a series of  experiments 
which have a direct bearing on the question of the disinfec
tion of fabrics and wearing apparel by exposur'Cl in heated 
stoves with the object of destroying contagion or animal
cule life. 1'0 carry out tl'ese views, a piece of ordinary gray 
calico was treated chemically, and washed until free from 
any sizing material, and dried ; this prepared cloth was then 
stepped in a solution of putrid albumen, containing abund
ance of animalcule life, wrnng out, and dried at the natural 
temperature ; it was then cut into small pieces five centime
ters square. Each of the pieces was rolled up and introduced 
into a strong glass tnbe which W.lS hermetically sealed. 
Some of these were exposed to temperatures raised succes· 
sively to 100°,200°, 300°, 400°, 500°, and 600'F. Other pieces 
were placed in pure distilled water, and another series of 
pieces were placed in tubes containing an albumen solution, 
each being successively subjected to temperatures varying 
from 100° to 600° F. In all cases it was found that, at 3000 
F. vibrios were present in small numbers, while in the water 
series bacteria were also detected. At 400° F., no evidence of 
life was found. In order to ascertain what changes the calico 
had undergone, one of each of the small tubes which had been 
heated to the different. temperatures was broken, and its con
tents carefully examined .  The pieces heated to 200° were 
quite sound; that heated to 300° was of a slightly brown 
color, much injured, and for practical purposes completely 
spoiled.  At 400°, the cloth was very much charred. These 
results show that the temperature which will not destroy 
germ life is quite sufficient to materially injure cotton fabric; 
hence, it is concluded that no beneficial results can be ob
tained by the employment of public stoves as a means of de
stroying germ life and contagion. 

- --

THE total annual circulation of newspapers printed in the 
State of New York is 492,770,868 copies, being more than 
twice the number issued in any other state. The next great
est number of issues is in Pennsylvania, where 233,380,532 
copies are annually printed. Massachusetts prints 107,691,-
952 copies, Illinois, 102,686,204, Ohio, 93,592,448. Next comes 
California with 45,869,408 newspaper sheets per annum. 
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HARVESTING ICE ON THE HUDSON. house tunnel , in New Zealand, through lava streams and beds 

of tufa, intersected by vertical dykes of phonolite, c ost $845 
As we promised in our last, we herewith give engravings per yard. It will be.a convenient �.tandard of comparison for 

of the interior of one of the many great ice houses on the these amounts if we remember that $125 per yard would re
ba

.
n�s of th� Hudson river: and of the �et�o� employed .for present very nearly $5,000,000 for the 22 miles. Any estimate 

raIsmg the Ice from the river and Iltormg It m these bUIld· for the Channel iunnel must at present be purely conjectu
in�s. As the ice accumul�tes n:ar the shore, bei�g to.w�d' ral, and an estimate professing to embrace contingencies 
th�ther by hors�s as descrI bed I� our former artlCle, It IS must be more conjectural than any other ; but it is reckoned 
hOIsted as described below. The Ice houses are constructed that the work, if practicable at all ,  could be completed with
with every regard for atmospheric changes, and are models in five years of time and for $25,000,000. 
of simplicity. The large one shown in our illustration con · 
tains six rooms, four of which are 75x50 feet in area, and of 
an altitude sufficient to allow a packing of ice 80 feet high, 
and an open space of 20 feet for air. The two remaining 
rooms are 150x50 feet in dimension, and the entire building 
has a capacity of 48,000 tuns of ice. The walls of the ho uses 
are double, and filled in with sawdust and tan. At the end 
of the hou-s€s nea.rest the canal, the apparatus for raising the 
blocks is ,constr-ucted, extending from the water to the roof. 
F.rom a distance this looks like two heavy ladders laid upon 
,an inclined 'plane, each furnislwd with a pair of hand rails.  
At th e base of each axe two pairs of wheels,  over which pass 
·endless chains, stretching to th e summit. To these, bars are 
attached, at a respective distance of six feet, which with the 
chains form the " apron." On a level with each floor of the 
,building, a platform connects the plane and d oor sill, on 
which the blocks are deposited in order to fill each story in 
!!'Uccession. 

,A s the ice reach es the base of the plane, the blocks are 
pushed one by one close to the l ower pairs of wheels. Then 
the 0 ffedges are depressed, and, as the chains force the bars 
along' thfly catch the blocks-like the safety cars that grasp 
the passenger trains on the famous switch-back railroad 
leading to the �ummit of Mount Pisgah, at Mauch Chunk, 
Pa.-and carry them up to the second floor, where the re
moval of several slats, forming the surface of the plane, al
lows them to fall on the platform before mentioned. A 
strong staging is built in the interior of the house, extend
ing to the different rooms, on which the blocks are pushed 
.to the apartment intended for their storage. From . this 
'lltag>ing -an il1<cline extends to the highest layer of ice. As 
,the block;s are deposited on the platform, the ·first is pushed 
ltowards th.e incline in the nea.rest apartment, the �econd in 
·tale ne.xt, and so on, the entire floor filli'ng up evenly. 

Jil order to prevent the blocks 'crushing against each other, 
'as they slide from the plane, a number of large headed nails 
called " scatchers" are 'dri'Ven in it, and greatly diminish 
their velocity and render their " shooting" of short range. 

When the flrst story is thoroughly packed, the slats are 
replaced in the .plane, and those by the second platform reo 
moved, when the 'l'ooms are filled like those below. 

Five per cent 'of all ice received into the building becomes 
lIl�eless by ·cracking and sCTatching. After a layer of bbcks 
ds completed, the workmen shovel from the surface all the 
.1I.oose ,p'·eces and the snow, and throw them out of the build
.jng thl'(l.lllgh the high , narrow air passages, shown on its 
4"ide.>. 

" '10:' _  
'Railway Tun nel under t h e  BritIsh Channel. 

The · successful completion and -operation or the Mont Cenis 
Prailwl\Y tunnel through the Alps has given new impetus to 
' the :proj ect of establishhl't>railway communication between 
Ellgland and France, by nleans of a t unnel under the British 

\Cbannel. The di stance is 22 miles. If a rail way tunnel can 
be carried seven miles through the hard schist a.nd quartz of 
the Alps, why not for three times se ven miles, through thfl 
softer chalks under the Channel ? 

A j oint stock company has been formed in London for th e 
purpose of solving the problem. It is called the " Channel 
Tunnel Company," and the t unnel is to extend from Dover, 
England, to Calais, France. Tb.e capital of the company is 
$150,000, which iJ3 being privately subscribed with the im
media.te object of making a trial shaft and driving a driftway 
on the English side about half a mile beyond low water mark, 
with the view of proving the practicability of tunnelling 
.under the Channel. The completion of this work will fur
mish data for calculating the cost of continuing the driftway 
.from e ach ·shore to a j unction in mid-channel, and capital 
'\Will then be I'ubscribed for that purpose, or for enlarging it 
>to the size of an ordinary rail way tunnel, as the engineers may 
,de'em most expedient. The engineers are Messrs. John 
Hawkshaw, Thome de Gamond, James Brtmlees, and William 
'Llw. The tunnel will be made through the lower or gray 
chalk, chiefly, if not entirely ; and by the adop: ion of machin
ery, of which 'the promoters of this company have recently 
made practica.l trials, it is  expected the passage can be 
opened f,rom shore to shore within. three years from the time 
().f ,commencing the work, and at a cost very considerably less 
than ,/l.ny previous estimates. 

COST OF TUNNEI,LING. 

'The Mont Cenis Tunnel cost $975 per linear yard. The 
'three most costly tunnels made in England h ave been the 
Kilsby, the Saltwood, and the Bletchingl ey, each of which 
was executed in treacherous strata, giving out large quanti
ties of water. The Kilsby tunnel cost $725 per yard . The 
Saltwood tunnel cost $590 per yard, alld the Bletchingley,$360. 
The cost of the railway tunnels in France has varied from 
$150 per yard, being that of Terre Noire, on th e Paris, Lyons, 

and Mediterranean Hailway, to $475 per yard, that of Batig
nolles, near Paris, 011 the Chemin de Fer de l'Ouest. In Bel
gium, Braine Ie Compte tunnel cost $280 per meter, and the 
tunnels on the Liege and Verviers line $250 per meter. In 
Switzerland, the very difficult Hauenstein tunnel, between 
Basle and Berne, cost $400 a yard. In America, the Hoosac 
tunnel in Massachusetts, through mica slate mixed with 
quartz, has up to this time cost $900 per yard, and the Moor-

- .�. -
Caliber C Olllpass. 

M. J. Koch explains the con
struction of his caliber com
pass, illustrated, as follows : The 
distance of the lower poi nts is 
8'1416 times as gnmt as that of 
the upper points. (This number 
is the well known 7t uf>ed in 
the mathematical calculations of 
circles.) Hence, if the upper 
points are adjusted to any cir
cular bar or other obj ect, so as 
to measure its diameter, the d.is· 
tance of the lower points gives 
the circumference without aJ?y 
further calculation. 

- .�. -
FALL O F  THE ROOF OF T H E  RAILROAD DEPOT A T  

SARATOGA SPRINGS. 

We are indebted to our old friend E. J. Huling for the 
sketch and brief account of the destruction of the new pas
senger depot, at Saratoga Springs, N. Y., on December 18, 

1871 . 
The iron dept·t of the Hensselaer and Saratoga railroad ,  at 

Saratoga Springs, was a beautiful structure ; but, in planning 
it, the builder seems to have sacrinced everything to make it 
airy in appearance and beautiful to the eye, neglecting plain 
rules which the architect of a common shed should have 
borne in mind. Because the materials used were iron, the 
bullaer seemed to think that s ach ordinary things as internal 
bracings were unnecessary. 

The following is an illustration of one bent of the struc
ture as it stood. The structure was an open arcade, support · 
ed by cast iron columns, four inches in diameter, standing 
fifteen feet apart on the sides, and thirty feet apart across the 
building. The roof was of corrugated iron, arched, the base 
of the arch resting on the top of the columns. The columns 
were tied together crosswise by iron rods five eighths of an 
inch in diameter, crossed as shown in the engraving. On the 
side.", 0(' l·m gthwise of the buildi n g, there were cast iron gird-

ers of a light and ornamental character between the columns ; 
but there was no internal bracing to prevent the columns 
from falling in, unless the five-eig1lth tie rods were consid· 
ered as such. Along the side of the building was a shed ten 
feet wide, supported by light cast iron brackets fastened to 
the column s ;  these brackets extended ten feet from the side 
of the column ,  and their bearing on the column was about 
six feet ten inches, or, in some cases, three feet ten inches be
low where the lower ends of the cross tie rods were fastened 
into the columns.  These brackets are repo{ted to have been 
tested to sustain over ten tuns ; and by their. combined weight, 
with the iron roof which they sustained, they must have ex· 
erted a. heavy and continuous pressure inwards on the sides 
of the iron columns. The iron columns were anchored at 
their foot into square blocks of stone. There was a solid 
rock, underlying the whole depot and parts surrounding, only 
a few feet belo w the surface. The railroad track ran along 
beside the structure, partially beneath the piazza or shed, 
supported by the brackets. 

On the day of the fall of the structure, the ground wa� hard 
frozen, and there had been a light Iall of snow. A heavy 
freight train ran up so�that the locomotive stood about against 
the first column, and stuck there, the snow obstructing it so 
that the wheels turned without going ahead. After some 
aborti ve efforts to go along, the engine driver reversed his 
machine and backed down. He had scarcely got below the 
corner of the arcade when the column, near which his rna· 
chine 'had stood , crumbled inwards, and the whole affair fell 
nearly together. Three men who were under the roof es
caped, b ut one lad was caught and crushed, his back being 
broken so that instant dea.th seemed to have occurred. An 
inquest was held on the boy killed, and , among others, Mr. 
Cummings, of Troy, the architect employed by the railroad 
company to supervise the building, was sworn, and testified 
that he relied upon the experience of the builders, the Arner-

ican Corrugated Iron Company, Springfield, Mass., and did 
not make the., plans or drawings for the building ; that he had 
feared somewhat that the wind might lift the roof, but had 
not thought that it would fall in wards. The opinion of other 
builders was that the levera.ge of the heavy brackets, bear
ing upon the outside of the columns, without anything il.Jside 
to counteract them, had caused the colnmns to break. The 
locomoti.ve, running up beside the column and stopping there . 
had seemed to cause a vibration ; and, as the train backed 
down, the first column, where the vibration commenced, was 
pushed inwardly, and then the others fell nearly together, 
The coroner's j ury censured the builders for not properly do. 
ing their work. 

Now that the building has fallen, it is considered some
what wonderful that it stood as long as it did. 

�orrttlPouatutt. 
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re81Jondents. 

The Davenport Tricks. 

To the Editor of the Scientific American : 

Allow me, in answer to the note of Mr. W·. M. Patton, page 
84, in No. 6 0f this paper, to state that when the Davenports 
stick their hands and naked arms through the hole of the 
center door, they are no more tied down by the knots made 
by persons selected by the spectators, bnt have got loose, 
shown this, and then tied themselves again in their o wn 
way, a.s described by me on page 68. The spectators are 
very apt to overlook this, and not to notice that, ordinarily, 
very fe w tricks are performed as long as the brothers are 
tied down by others, and less in proportion as this has been 
done more thoroughly. 

In regard to the number of hands shown, I have heard 
persons in the audience who assured me they saw five or six: 
of them, while I am sure there were only four, haviug care
fully watched the whole proceeding ; but when four hands 
and arms are rapidly moving about through a hole, one may 
pe easily mistaken and count five. If there really were 
more, it would only prove that they had one or more false 
hands hidden in their sleeves, but I think this improbable, 
because, when I tied one up, I carefully examined his arms 
and sleevps, and am sure there was nothing hidden about 
the individual. The ringing of the bell id not more won
derful than the taking off of their coats, which I explained 
on page 68. 

Mr. Patton asserts they use. no teeth in their execution ;  
how does he know ? And why should they not use them if 
expedient ? To satisfy himself, let him tie up two school 
boys, of ordinary intelligence, opposite one another, so that 
each, by stooping forward, can reach with his teeth the knots 
wherewith his fellow is tied down, exactly as is the case 
with the Davenports, and let him see how expertly they will 
use theiI teeth for mutual delivery. 

On page 100, Mr. Pa \ton gives, as lds explanation, that the 
Davenports " have false hands and wrists, made of gum and 
so closely resembling nature as to mislead by the feeble 
light," and says further that these are inflated a.nd have 
hoops or rings imbedded , " so as to prevent a collapse under 
the pressure of the cords," that these are tied down, and 
that they slip their real hands out of  them to perform the 
tricks. This explanation is very ingenious, but rather far 
fetched and unfortnnately not in agreement with the facts. 
When I tied up one of the Davenports, 'r am sure I was not 
deceived in such a way, as the hall was fully lighted with 
some 800 gas j ets ; and besides I felt the pulse of both of 
them, before and after the tying up, in order to find if the 
individuals got excited by my careful watching, and I doubt 
if even those whose confidence in M.D.s is least, would sup
pose that I would be so obtuse as to be cheated by a gum arm 
when feeling the pulse, or not able to distinguish true skin, 
flesh and bone from gum, extended with hoops and painted 
flesh color. The sealing up of the knots at the ends of the 
rope does not amount to anything, as they can slip their 
hand s out of the loop j ust as well, whether the knots are 
sealed or not, when only they have tied themselves in the 
manner described by me on page 68. They do positively 
not cut the cords, but unfasten every knot, for I used my o wn 
hemp ropes, and got all back in the original condition ; while 
finally, in j ustice to them, I must state that they have no 
" capacious pockets," and no ropes either whole or cut in 
them. I have examined also this point. 

If Mr. Patton had seen and watched the performance as 
closely as I have done, he would be satisfied that hUs hypo
thes;s is untenable. 

New York city. .  P. H .  VANDER WEYDE, M.D. 
- .�. -
Motion. 

To the Editor of the Scientific Arnerican :  

What is motion ? This question might be confronted with 
another, namely : What is not motion ? '1'he latter would be 
the most difficult to answer. It · is certain that we do not 
know of any condition of matter wherein there is no mo
tion. Until the universe comes to a standstill, everything 
must be in motion. The idea of cessation of motion is in
conceivable, as much so as is a limit to infinity, or si
milarly, an end to eternity. Motion is uni versal, so is  matter, 
and motion and matter are inseparable ; one cannot exist 
without the other. Motion is the primordial condition of 
matter, lind Herbert Spencer, in his " First Principles," invests 
even nebulous matter - that which is sometimes denomi
nated chaoti c, such as was " void and without form " - with 
the function of motion, or that of possessing the power of 
contraction and expansion. 

Physical or mechanical forces can only be the result of a 
transfer of motion ; and this transfer of motion can only be 
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made at the expense of matter. The combustion of the fuel 
under the steam boiler is only a transfer of the force which 
had been employed in the formation of the wood and coal; 
and it is so with every other motor that can be used . The 
ball propelled from the cannon had its force-equivalent 
transferred from the labor of the manufacturer of the pow
der. Not only the powder but the ball as  well, in its roun
ded or elongated shape, had to contribute its part in the 
play of proj ection. This system of compensation, as mani
fested in the correlation of forces, holds its equivaJents to as 
strict a m )asure of relation as the fulcrum of the scale beam 
does the t hings that are weighed in the balance. The seven 
or eight p 'r cent of the units of heat, which are all that are 
at present utilized in the transfer of motion from the fire 
under the boiler to the machinery in the mill, so far from in
validating th e science of mechanical forces as correlated, 
only goes to prove that we are far behind the constructin 
perfection which ought to give us much more, and which 
ought to stimulate the inventive genius of all mechanical 
engineers. The conduction and conveyance of power, that 
is the transfer of it from the fuel to the propelling wheel, is 
much, in the condition as to' economy, as that of carrying 
water in a sieve. There is too much lost 0Ii. the way side. 
The bushel of oats put in the horse's combustion chamber 
does a great deal more work than the bushel of oats (with 
its steam included) will do when burned under the steam 
boiler ; and yet the force-equivalent' in both cases must be 
the same. 

The economizing of motion is a good deal like going a fish. 
ing. He that understands the nature and the habits of the 
fish that he goes for will be likely to succeed the best. So 
in the mechanical profession : he that understands the law 
of motion and mechanical forces will be most likely to get 
the most work out of a certain expenditure of motion-trans� 
ferring appliances. There is yet a broad domain and a 
wide track for tlle exercise of mechanical and engineering 
skill; and the man who adds a single in crement of improve. 
ment in the economy of the transfer of motion becomes a 
benefactor to the human family. 

The inertia of the old doctors has given way to the 'Vis 'Viva 
of modern scientists. The old inertia was defined to do and 
not to do : not a very comprehensive definition. The ball, 
when it stops rolling on the philosopher's board, goes only to 
show that it has played out the motion that was tlansfel'red 
to it by the motor, whatever that motor may have been. 

There can be no such thing as increasing the amount of 
force in a given quantity of matter; but there is such a thing 
as economizing that power, that is to say, enabling it to do 
more work through one instrumentality than through an· 
other; and the perpetual motion makers ought to take it to 
themselves that they will not succeed in the solution of their 
problem by simply adding wheels and levers, unless they 
hope to move them ?y the psychic force; a force whose exis 
tence can be called into action somewhat in the way that the 
Bailor whietles up a wind . Mr. Crookes is of the opinion 
that a force, without the intervention of cognizable matter, 
does exist and that it can be caJled into action. Mr. Daus. 
kin, an estimable gentleman and spiritualist of Baltimore, 
tol d the writer of this article that he had witnessed such 
phenomena with his o wn eyes; but Mr. Coleman Sellers . 
President of the Franklin Institute, gave an illustrated 
lecture, at the Philadelphia Central High School the other 
evening, on " the Science of Delusion," in which he demon. 
strated that it is not altogether safe to trust implicitly to 
our eyes. 

Motion, like matter, is constant and universal. It cannot 
be annihilated, nor can it be increased or diminished : but it 
is· transferable, and the best we can do is to devise means 
through which this transfer can be accomplished by the 
least cost of labor and material. 

Philadelphia, Pa. JOHN WISE. 
• .•. -

London International Exhibition . 

To the Editor of the Scientific American : 

It may be of considerable interest to many of your numer. 
ous readers to be informed that articles for the London In· 
ternational Exhibition of 1872, which opens May 1 st, must 
be delivered at the buildings at South Kensington, London, 
If belonging to the c lass including " Machinery and Raw Mil.. 
terial," on the first day of March, and, if included in the class 
comprising " Recent Scientific Inventions and Discoveries " 
on Saturday, March 2. Other classes have other specified 
days for the delivery of the articles for exhlbition, but the 
list would be too long to trouble you with in this letter. 
The above information is officially promulgated by Major 
General Scott, Secretary of Her Majesty's Commissioners. 

HAMILTON E. TOWLE. 
- .•. -

COLORED CANDLE LIGHT.-Wax candles are made of dif. 
ferent colors, but they all emit a white light. Why may not 
candles be manufactured, by intl"oducing certain chemicals 
into the material from which they are made, so as to show a 
�ariety of colors, such as blue, red, green, etc. ? By arranging 
Buch candles in tasteful groups, beautiful effects may be pro· 
duced in illuminating buildings. If some ingenious chemist 
will devise a way of embracing a cheap chemical with any 
of the material used for illuminating candles so as to render 
the light emitted from them of any defired . color, he will 
make a fortune by his discovery.-Commercial Bulletin. 

. 

[This is what we told our chemists several years ago, and 
atill no advance has been made in this direction. If chemi
cals could be introduced into any safe illuminating material 
so as to produce a variety of colors, the discoverer would 
reap a rich harvest for his invention.-ED.] 

Jritutifit 
(Correspondence of the Scientific American. ] 

IAPAN. 
Interel!lting Letter - CrOIn ProCel!lsor GrUlls • •  E s t ab

lIshlnent of a Sclentlfie School at F ukuwl.-Gen
era I View oC the .... apaoese Status--Rapld Progress 
oC the .... apanese In European Kuowled&"e and Arts 
--Mineral and Agricultural Resourceli oC .... apan. 

FUKUWI, Province of Echezen, Japan, Nov. 25, 1871. 
One of the constant readers of the SCIENTIFIC AMERICAN, 

responding to the invitation extended by you to the Ameri
can citizens to keep you informed of the progress they are 
making, would send greetings to you from this end of the 
earth, and would hope to point out a fe w signs of progrpss 
among the people now beginning their " second life in the 
history of nations." 

The writer, who had -been an instructor in chemistry in 
Ame rica, and had among his pupils thirteen of the Japanese 
students, received an invitation from the Prince of the Pro· 
vince of Echezen, to come to Japan, organize a scientific 
school, and give instructions in the physical scieuces. It 
seemed rather a discouraging place to go to (nearly the an· 
tipodes of New York); but, being earnestly urged by the 
young men from Jaran, the writer came to Fukuwi, arriving 
here March 4th. To a pioneer in the interior of Jap&n (for· 
eigners not being allowed to penetrate more than twenty. 
live miles from the treaty ports) it seemed at first like be
ginning in the stone age. However, we found that Sl'veral 
of the young men had been · diligently studying medicine 
and chemistry through the Dutch language, which has been 
for centuries the language of high culture in Japan. As 
fruits of this, I found that vaccination was practiced, dissec
tion slily carried on, a powder manufactory with a na
tional reputation established, also a gun factory in which very 
fair specimens of smooth bores and rifles were made and fin. 
ished, and even a creditable attempt made to construct a 
breakwater at Mikuni, the sea port of this city. 

In visiting the mines, we found that blasting was known, 
but not yet fully applied. Pumping was not in vogue, 
though it has been estimated that fully one third of the 
profitable mines of Japan have been abandoned by reason of 
the invading water. The Japanese are very quick to apply 
machinery, however, and in several provinces we know of 
pumping machines, driven by steam, being applied. In seve
ral of the provine es, foreign engineers are engaged on con. 
tracts of three years, and are revolutionizing the old methods 
of mining. There seems to be abundance of copper, mercu
ry, zinc, tin, and iron, the latter being mainly in the form of 
magnetic iron ore. 

Manufactures are not backward. The Japanese, while 
welcoming the foreigner and eager to get his knowledge, 
his inventions and productions, are yet anxious to be inde· 
pendent _and to " do it thelll�(·lves." They not only run 
their own steamers, and drive their own factories, but Ilach 
mech�nic seeml!! desirous of trying his skill at ' something 
foreign, when said foreign thing is undoubtedly worth mak
ing. Hence, glass blowing, drug manufacture, wood carving, 
leather working, furniture, silk winding machinery, etc., etc., 
though in their infantile stages, are yet striding on towards 
perfection. 

� In fitting up our own laboratory, many pieces of apparatus 
and peculiarities of building, etc., requiring great patience 
and considerable mechanical skill, were furnished by work
men who were eag(\r to learn ; and, considering their rud e 
tools and appliances, they succeeded remarkably well. 

It must be remembered that the normal Japanese house, 
not excepting those of the Daimios and rich men, are exces
sively plain, walls and neatly matted floor under a roof be· 
ing the main necesslties ; no furniture, no chairs, nothing 
suggests the luxurious civilization of Europe or America. In 
the city in which we dwell, the only chimneys are those upon 
the chemical laboratory, and our own dwelling house-a 
house, by the way, built by a Japanese carpenter under our 
directions, and exceedingly American and complete in every 
respect. 

We do not propose to speak of the railroads now building, 
or of those projected, or of the telegraphs and steamships 
owned and worked by the Japanese. These evidences of ad· 
vancing civilization are most visible at the sea ports, and will 
be duly chroniCled. We speak only of the pulsings of the 
new civilizations in the interior, -two hundred miles from any 
f(}reigners. We may say in passing, howev('r, that we have 
seen the " report " or " Blue Book of the Department of Oivi· 
lization " of the Imperial Government, B nd find in their 
schedules full preparations made for light houses, railroads, 
telegraphs, a postal system, introduction of machinery, cat
tle breeding, scientific farming, navy yards, coast and iuland 
survey, road making, and numerous other enterprises. Of 
course, it will require years even to fully organize these 
plans; but when it is remembered that all this apparatus of 
civilization has been suddenly grafted on a nation hitherto 
hermetically . sealed to the world, the marvel will be that 
such gigantic enterprises can be entertained. The Japanese, 
while liberally engaging professors, engineers and agents, 
are yet determined not to let Japan become as India, nor be 
passive recipients. They have now at least three hundred 
picked young men studying in America and Europe, and on 
tl loir return they will personally engage in the business of 
superintending the great public works of the country. 

The timber of _ Japan is marvellously rich and abundant, 
and is mainly grown on the mountains. Indeed this is the 
land of " the everlasting hills," and the practically waste 
land is in very great proportion to the cultivated soil. The 
�atter, however, is very fertile, and the whole country is cul
tival-ed like a garden. The tools are pretty much the same 
as those UI�ed ten centuries ago. The plows are simply sticks 
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pointed with iron. The rice is cut by hand with a small 
hook, and threshed by drawing it through iron teeth. They 
get very good (70PS on their irrigated lands; but much re
claimable soil exists n,glected, and scientific farming is en
tirely unknown as yet, except in one or two provinces in 
which American farming - machinery has been introduced. 
Cattle breeding claims much. attention, and we can assure 
your readers that the superstitious fanaticism concerning 
beef and pork is rapidly vanishing. 

In many provinces beef is eaten, and in the large cities it 
is sold at the corners of the streets as a delicacy, and devoured 
with gusto by gray heads and urchins. Whenever our cook 
slaughters a cow, he has no trouble to sell the meat ; and five 
magnificent specimens of California cat tle, recently brought 
here, promise to leave offspring more promising than the 
stnnted native cattle. Several sharp Japs, who read the 
signs of the times, h ave herds of swine, and our local gov
ernment is very desirous of having works on cattle rearing 
and breeding translated, and have imported the cattle spo
ken of. 

We are trespassing on your crowded columns, and will, 
therefore, hasten to a close. We forgot to mention the coal 
whi ch is found here near Fukuwi; it is not very abundant, 
nor of first class, though extended exploration might reveal 
formations of a better, quality. However, were you to come 
to our house , Mr. Editor, and see our sparkling grate heaped 
with the black diamonds of Japan, you would think civiliza
tion had really begun. 

As Rome was not built in a day, nor our country settled 
in an hour, we must have patience to await fully the flower
ing of this nation. Patient toil and faith are needed, but 
even in the everyday prose of the pedagogue we feel some
thing of the glow of poetry, while reading the faces of our 
Japanese scholars. We have nearly 125 promising pupils in 
chemistry and physics, and with two good interpreters, ap
paratus from America, a printing press up, and earnest 
young men to help in translating and applying the knowl
edge gained in school, we hope to make the " Fukuwi Scien
tific School " one of the centers whence shall radiate the new 
civilization. In conclusion, I cheerfully acknowledge the 
great help in practical hints, IltC., from your valuable paper, 
which we are glad to tell our pupils is the SCIENTIFIC AMER-
ICAN. WILLIAM E. GRIFFIS, 

Professor of Chemistry, Fukuwi, Japan. 
_ . •. . 

[Reported for the Scientific American. ] 
MEETING OF THE SOCIE TY OF ARTS OF THE MASSACHU

SETTS INSTITUTE OF TECHNOLOGY. 

HELD IN THE INSTITUTE IN BOSTON, JANUARY 11, 1872, THE PRESIDENT ,� .T 
D. RUNKLE, IN THB CHAIR. 

AUTOMATIC REGISTERS . 
Dr. Sternberg, U. S. A., exhibited and described a new ap

plication of electromagnetism. He uses this subtile agent 
for the automatic regulation of temperature. His apparatus 
is applicable wherever artificial heat is employed, as in the 
warming of buildings, and also in various processes in the 
laboratory and the arts. 

To watch a thermometer and operate a damper or register 
by following its indications, is, to say the least, unscientific, 
besides requiring more time and attention than can ordinari· 
ly be given. The attempt has frequently been made to e f
fect the -aut omatic regulation _fit temperature by using the 
expansion of a metallic bar or of a volume of confined air to 
operate a damper ; but satisfactory results have never been 
obtained by these methods, and their application is limited, 
as the regulator must be placed near the furnace, and the ex· 
pansion of a metallic bar for a variatioo of a few degrees of 
temperature is so slight that it would be impracticable to 
use a bar long enough to regulate the temperature to a nice 
point. The use of confined air for this purpose is still more 
unsatisfactory, as the air is affected by barometric changes. 
And though such an apparatus might regulate the tempera
ture of the hot air chamber of the furnace with sufficient 
exactness, it could not control the temperature of distant 
apartments, which is far more important. 

Dr. Sternberg's invention is intended to obviate these dif
ficultie�, and is at once simple and etfi.cient. 

The battery wires are so adj usted in connection with a 
thermometer that when the temperature reaches the desired 
point, the mercury in the thermometer establishes a circuit, 
by which the register or damper is shut; upon the slightest 
reduction of the temperlture, the mercury falls, the circuit 
is broken and the register or damper opened. 

It is obvious that the thermometer may be placed at any 
distance from the furnace, and may regulate the temperat ure 
of an apartment by controlling either the regiater or the 
damper of the furnace. 

. 

If the wires from the thermometer be made to operate a 
damper which controls the supply of air to the furnace, fU1l1 
will be saved. 

Automatic ventilation may be secured by the same appar
atus-electricity controlled by a thermometer. 

Where a number of rooms are warmed by one furnace, hll 
would let the thermometer in the room most used control the 
damper of the furnace; and the temperature of other rooms 
would be regulated by automatic registers controlling the 
flow of heated air to them. 

The mechanism for operating the registers and dampers is 
simple and requires but little power ; one battery cup being 
sufficient to perform any of the operations. 

The point of contact between the wire and the mercury is 
easily adjusted to any required temperature, and a change of 
a fraction o f  a . degree will make or break the circuit and 
cause the apparatus to act. 

ELECTRIC CLOCKS. 
Mr. James Hamblett addressed the Society upon the .sub· 
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j ect of electric clocks. He said : One of the first attempts 
to propel clocks by electricity was made by Alexander Bain 
about 1842. His battery consisted of a plate of copper and 
a plate of zinc buried in the earth. The pendulum rod was 
of wood, with a large coil of copper wire for a bob; the ends 
of the wire were carried up the pendulum rod to its point of 
suspension, and were there connected with wires from the 
buried plates; two brackets, about half way up the rod, sup
ported a sliding breakpiece, which was so situated that it 
would be pushed a little at every vibration of the pendulum, 
and by this means an electric circuit was made and broken. 
The operation of these clocks was not satisfactory, as they 
were liable to error from fluctuations of the battery power. 

Batteries lJave always been a source of trouble to electric 
clock makers, for upon their constancy the accuracy of the 
clocks in a great measure depends. Mr. Hamblett uses the 
Smee battery; the elements are pure zinc and platinum; the 
solution consists of pure water and chemically pure sulphuric 
acid. He uses no screw cups, as they are liable to become 
leose and are frEquently the source of much annoyance. 
The wires connecting the elements of his battery are sol
dered together. 

An electric clock invented by Mr. Charles Shepard has 
been much used in England. In these clocks the impulse is 
given to the pendulum by t.he falling of a lever, which is 
raised at each vibration of the pendulum by an electromag
net. As the weight of the lever and the distance which it 
falls are constant quantities, the impulse imparted to the 
pendulum will be constant, and the accuracy of the clocks 
will not be affected by fluctuations of the battery power. 

The mechanism of these clocks is such that an electric cir
cuit i l 8btablished and broken once every second, which ope
rates dials at distant places. 

Electric contacts are usually made of platinum or of an 
alloy of platinum and iridium. When the circuit is broken, 
an electric spark passes bet ween the contact points . which 
causes a slight oxidation of the platinum, and, where an 
electric current i< established every second, this oxide may 
accumulhte and become a cause of error. 

In Mr. Hamblett's clocks, this difficulty is obviated to a 
great extent by establishing the circuit, which moves the 
dials only once in a minute. The dials are made very simple 
and tick once in each minute; and all the dials controlled by 
one clock will move together, indicating exactly the begin
ning of each minute. 

Clocks cannot only be propelled, but may be controlled 
and corrected by electricity. Clocks controlled by electricity 
have two small magnets, placed at the lower end of the p an
dulum, which are so arranged in relation to two stationary 
coils of wire that at each vibration of the pendulum one of 
the magnets will pass into the opening in one of the coils. 
Once each second an electric current is sent through the 
coils from the controlling clock, and if the controlled clock 
be inclined to go slow, the current from the controlling 
clock. acting upon the magnets, will tend to accelerate it, 
and vice versa. 

Mr. Hamblett believes this to be the best method yet de
vised for distributing time. 

One standard clock may control many other clocks at dif
ferent points, and if an accident happens to the wires the 
controlled clocks will not stop, but will go on at their own 
rates. Methods similar to this have been adopted in Edin
burgh, Glasgow and St. Petersburgh. 

A clock, erected by Mr. Hamblett in the observatory at Al 
leghany City, Pa., controls all the clocks of the Pennsylva
nia Central Railroad, and those of connecting lines westward 
to St. Louis. 

This is the longest line of time distribution in the world. 
He made brief mention of the various time signals and time 
balls used in different countl'ie�, and explained at length the 
distribution of time and the operation of time signals in 
England by the mean time clockin the observatory at Green-
wich. 

• < 

LIGHTING GAS BY ELECTRICITY. 

At a meeting, held January 25, Dr. Van Zandt of Califor
nia brought to the notice of the Society an invention of his, 
the obj ect of which is to light tl:le gas in street lamps by 
electricity. ,The gas is not only lighted, but is also turned 
on and off by electricity. All the lamps are connected by 
underground wires with a central station, where the appar
atus consists of a galvanic battery, an induction coil, and a 
switch to throw the current on or off the wires in any por
tion of the city. so that all or any part of the lamps may be 
lighted or extinguished as required. 

Two independent circuits are necessary, one for operating 
an automatic apparatus in each lamp by which the gas is 
turned on and off; the other for conveying the current which 
lights the gas. 

The wire for the last circuit passes across the slit in the 
burner, where it is broken so that the passage of the electric 
current produces a spark which ignites the gas. The wire 
near the burner cannot be insulated by caoutchouc or cloth, 
as these are destroyed by the heat ; it is insulated by wind
ing it around non-conducting trunnions on the burner. 
Above these insulators, the wires are of German silver tipped 
with platinum. 

He has mad e a successful trial of his apparatus in this 
city, using thirty-seven burners and over a mile of wire. He 
illustrated his remarks with drawings, and by lighting and 
extinguishing a gas j et before the Society. 

ETHER ENGINE. 

Professor Watson then made an interesting communication 
on the ether engine. 

The idea of utilizing the heat of waste steam, by using it 
to vaporize some liquid more volatile than water, is as old as 
Humphrey Davy 

Idtntifit 
In 1830, Mr. Ainger suggested ether as a suitable liquid 

for thi s  purpose, but the idea was first practically worked 
out by M. du Tremblay in France. 

The engine of M. du Tremblay was, in most essential par
ticulars, similar to the engine constructed by Mr. Ellis of 
this city, with the exception , that he used sulphuric acid in
!Stead of sulphide of carbon. 

His engines were used on screw steamships by the Frmch 
Government . and were of seventy horse power. A consider
able saving of fuel was effected by the use of these engines; 
when using the ordinary steam engine alone, 95 Ibs. of coal 
per horse power per hour were required; but with the vapor 
of ether and steam engines conibined, 25 lbs. of coal were 
found sufficient to produce the same result, showing a sav
ing of nearly seventy-five per CEnt. 

The great difficulty in the construction of these engines, 
and that which caused their final abandonment, was the 
practical impossibility of making tight joints. It was found 
that the tightest j oints were obtained by using true metallic 
surfaces  and numerous bolts; between the surfll,ces was 
placed paper soaked in a solution of gum arabic; but even 
these joints would leak. In consequence of the leakage, one 
of the ships caught fire and was burned. 

The Professor then, by means of mathematics on the 
blac;k board, demonstrated the superior efficiency of the ether 
engine compared with the ordinary steam engine, and 
showed that the adoption of some volatile liquid-as sul
phide of carbon-not liable to produce explosions or confla
grations was an important step toward the completfl utiliza
tion of the heat now wasted by the steam engine. 

W. O. C. 
.. .  .,. -

The Phosphorescence oC Marine A nimals. 

Professor Panceri, of Naples, has been studying for some 
time past the phosphorescence of marine animals. He has 
examined Noctiluca, Beroe, Pyrosoma, Plwlas, OhaJtopterus, 
and has lately published a paper on the phosphorescence of 
Pennatula. He finds in all c' ses that the phosphorescence 
is due to matter cast off by the animal-it is a property of 
dead separated matter, not of the living tissues. In all 
cases (pxcepting Noctiluca) he also finds that this matter is 
secreted by glands, possibly special for this purpose; but more 
pfl)bably the phosphorescence is a secondary property of the 
secretion. Further, the secretion contains epithelial cells in 
a state of fatty degeneration, and it is these fatty cells and 
the fat which they give rise to which are phosphorescent. 
Hence the phosphorescence of marine animals is hrought 
under the same category as the phosphorescence of decaying 
fish and bones. It is due to the formation in decomposition 
of a phosphoric hydro-carbon, or possibly of phosphoretted 
hydrogen itself. In Pennatula Professor Panceri has made 
phosphorescence the means of studying a more important 
physiological question-namely, the rate of transmission of 
an irritation. For when one extremity of a Pennatula is ir
ritated, a stream of phosphorescent light runs along the 
whole length of the polyp colony, indicating thus by its pas
sage the rate of the transmission of the irritation. This ad
mits of accurate measurement, and furnishes data for ex
tending Helmholtz's and Donder's inquiries to animals so 
widely sep arated from their " Versuchs-thiere " as the Oallen
terata It is also a proof of the' thoroughness of Professor 
Panceri's investigation that he has made use of the spectro
scope for studying th e light of phosphorescence.-Nature. 

- - - - ,-
A Marine Novelty. 

A new iron steam vessel, of peculiar design and novel ar
rangement, constructed by Messrs. W. SimQ,lls & Co., has just 
been launched from the London Works, Renfrew. It com
bines in itself the respective properties of a powerful dredger, 
a steam hopper barge, and a screw tug steamer. It is intend
ed to keep the harbors and rivers of North America clear of 
silting and obstructions at a moderate expense, as it h'1s, in 
one bottom, all the properties of the more expensive dredge 
fleet usual in extensive operations; and by its use ordinary 
rivers and harbors can be deepened and improved at much 
less expense than is customary with dredgers, barges, and 
tug steamers, with their crews and necessary detention. The 
mode of working, as described by the North Brit'ish Daily 
Mail, is as follows : " The vessel propels itself to the place 
requiring dredging; it is then moored by the steam winch es 
to the guide buoys at both bows and quarters; the dredging 
girder is then lowered to the bottom by steam; the machin
ery connected therewith is then set in motion, and drives a 
range of steel mounted bucketp, which cut, lift, and depos
it, into the vessel's own hopper cavity, about 200 tons of spoil. 
The vessel being now loaded, the girder is then raised flush 
with the deck, the moorings are disconnected from the buoys, 
and the vessel assumes the properties of a screw steamer. 
Another connection of the machinery is then put into gear, 
driving the propeller. The pilot takes his station at the 
rudder, and the captain takes his station on the bridge, the 
dredging crew convert themselves into sailors, and the vessel 
steams away to deep sea water, say from 10 to 20 miles, at a 
speed of eight knots per hour, where, by another arrange
ment of the steam machinery, the bottom hopper doors open 
and the 200 tons cargo is in a moment dropped in thirty or 
fifty fathoms depth of water. The bottom doors are then 
closed and the steamer returns for another cargo and becomes 
again a dredger, the process being repeated . This vessel is 
consequently well suited for exposed localities, and is capable 
of lifting, conveying, and depositing 500 to 1,000 tons of spoil 
per day; and by its use, in limited operations, the cost of 
dredging is greatly reduced. There are mauy rising seaports 
and rivers, which can be deepened by this system, whose 
trade and prospects would not warrant the heavy expenditure 
of an entire dredge fleet. We nnderstand Messrs. Simons 

have patented the arrangements of this vessel, and that after 
a trial on the Clyde it will shortly steam itself across the At
lantic to its destination.-Mechanics' Magazine. 

_ .... -
An Exp edition in Sea rch ot Dr. Livingst one. 

At a recent meeting of the Royal Geographical Society, 
London, Sir Bartle Frere, Vice President, explained the 
ground s on which the Council had determined to despatch 
an eXI,edition from England for the search and relief of Dr. 
Livingstone. He said it was now more than two years and a 
half since anything in the shape of written communication 
had been received from Livingstone. In one of his last let
ters he had described himself as in great want of men, stores, 
clothing, and medicine; in short, of everything that was 
necessary to enable him to continne his explorations. It was 
necessary to remind the meeting that, on the receipt of those 
letters, Her Maj esty 's Government and the Geographical So
ciety took immediate action to supply the wants of our great 
traveler, a grant of money being made by the Treasury,.and 
the amount entrusted to our Consul at Zanzibar to be expend
ed, in the hire of men, purchase of stores, and their trans
mission into the interior. Various causes had intervened to 
prevent some portIon of this assistance reaching Livingstone i 
and , lately, disturbances had broken out in the district about 
midway between Lake Tanganyika and the coast, which, 
without affecting him personally, had increased the difficulty 
of communication. That Livingstone was alive, and had 
been pursuing the great plan of exploration which he had 
marked out before leaving Engmnd, was to be concluded 
from the rumors that had rclached Zanzibar from the interior ; 
and that plan was the tracing of the sources of the Nile and 
the limits of the great lake region of the African interior. 
His latest letters gave a vivid picture of his destitution as 
regards the commonest necessaries of a traveller. It would 
be in the ) ast degree disgraceful to them, Ilot only as a body 
of geographers, but as Englishmen, if they allowed him to 
perish without making an effort to relieve him. The fortu
nate chance of a private steamer preparing to leave London 
in the course of the month, direct via the Suez Canal for 
Zanzibar, had compelled the Society to act rapidly in this 
matter. The expedition was being organized, and an appeal 
had been made to the public for funds to defray the expenses. 
Already subscriptions had been received to the extent of 
twelve hundred ponnds. 

------------.. �".��.------,-------
News Crom the Navigators. 

The people of the Samoan group, known as Navigators 
Islands, in the Pacific Ocean, have sent to the Secretary of 
State at Washington a request for annexation to the United 
States, signed officially by all the chiefs and many foreign 
residents of the islands. These are the only valuable islands 
in the Pacific Ocean not absorbed by France, England, Ger
many or Russia, and the natives say they are more favorable 
to the United States than any other country, because they 
believe that the American religion is the same as their�. 
The islands in question contain three thousand six hundred 
square miles, and a native population of thirty thousand. 
The people are copper colored, and the productions are cot
ton, coffee, sugar cane, dye woods and e"ery species of tropi
cal fruits and plants. The Australian mail steamers have 
selected the islands as a port of call for coaling purposes, and 
men have gone there to erect buildings and conlltruct wharfs. 
The natives are friendly and Christianized, American mission
aries having been there twenty years. 

. .... -
Water Power by Telegraph. 

The large establishment of James Richmond, at Lockport, 
N. Y., the well known maker of bran dusters and grain 
cleaners, is driven by water power from the waste of the Erie 
canal. Mr. Richmond also supplies a considerable amount 
of power to other establishments in Lockport, some of which 
are over half a mile from his water wheels. This he does by 
me!tns of endless wire cables, carried on telegraph poles, to 
n eighboring factories and mills. A very simple arrangement , 
of cogs enables any number of endless wire cables to run to ' 

central points in the city, and thence in all directions. In 
this way, the printing presses of the Journal, the Times, and 
the Union are run by deputy, at a cost of so much per hun 
dred feet per annum. Mr. Richmond also furnishes power to 
a whip factory, a cabinet shop, a glass factory, 2,5()0 feet 
away, a shirt factory 2,000 feet in the opposite direction, a 
foundery, and a machine shop. He has some valuable patents 
in connection with this distribution of power, and has lately 
fitted up a series of distributing wires at Fulton, in Oswego 
county. 

.. _ .  
Scarlet F ever Non-contagio u s .  

Dr. E. H. Lewis, in an interesting article published in the 
Northwestern Medical and Surgical Journal, states some stri
king facts bearing upon the contagiousness of scarlet fever. 
From data. gathered during an epidemic in 1870, the doc
tor concludes that scarlet fever is not caused by sewer gases, 
or marsh miasms, or decaying vegetable matter, impnre water, 
or the habits of people ; fo� in the cases observed by him all 
these cause s were absent. The epidemic traveled directly 
and rapidly through well drained and elevated regions of ' 
country, sweeping everything bef6re it. In the cases ob_ 
served, the doctor could find nothing to enable him to believe 
in its contagiousness. He says : "I have not the slightest 
doubt that the causes of scarlatina depend upon some pecu' 
liar condition of the atmosphere favorable to the propaga
tion of the scarlatina, poison, and that it travels in a m'anner 
llimilar to epidemic cholera, the principal featnr!! of which it 
simulates, the difference being that in cholera the force of 
the disease is spent upon the bowels, while ill �carlatina it is  
expended upon the skin and throat." 
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Inlproved Gage C o ck i'or Stealll B o ilers. 

Our engravings illustrate an improved gag!', cock for steam 
boilers, which is extremely simple, though quite unique in 
design. "'e j udge it is not likely to get out of order, and 
that it must be very convenient in use. 

It consists essentially of on: y three parts, a weight lever or 
ball, A, Fig. 2, a barrel, B, which screws into the boiler in 
the usual manner, and a nozzle, C. The nozzle, C, telescopes 
over the barrel, B ;  the barrel has a Btraight steam passage 
through it, closed by the nozzle which abuts againRt the end 
of the barrel, and has a gasket on its interior to make the 
joint formed steam tight. The use of the weight-
ed lever or ball is to hold the nozzle against the 
end of the barrel, when the cock is shut, and to 
withdraw the nozzle when it is desired to open 
the cock. This is done in the following manner : 

The weighted lever is pivoted to the barrel. It 
also has a recess that shuts down over the outer 
end*of the barrel. On the inside of each of the 
two lateral walls of this recess is formed a cam 
groove, into which lugs, on the sides of the 
nozzle, enter, so that when the weighted lever 
or ball is turned upward on its pivot, the cam 
grooves force the nozzle outward, and when the 
weight descends.  force it in ward again, so as to 
bring the gasket firmly down against the end of 
the barrel. The cock thus automatically closes 
itself. 

A small annular groove is turned about the 
outer extremity of the barrel, and collects any 
!Iteam or water that may escape through 'between 
the barrel and the enveloping nozzle, and di· 
rects it down ward out of the mouth of the nozzle. 
This renders a tight fitting of these parts un
neceseary, and they may work with scarcely any 
:friction. 

$titntifit �mttitau. [FEBRUARY 1 7, 1 872. 
lock being 1 1 0  feet long by 20 feet wide. They have a uni- The form of the bricks is sholVn in Fig. 1 .  I t  will be seen 
form rise of a little over 12 feet, making the total riEe about that they have a concave inner surface and a convex outer 
64 feet. The two head looks have 20 feet, the four lower surface, as laid in the arch, and the sides are straight and 
tiers 18 feet of water. The time occupied in the passage or parallel in their vertical planes. The ends are inclined, to 
the boats from one lock to anoth"r varies according to theif correspond with the radii of the outer and inner cUJ'ved sur
construction and running. Going east, a boa� will pass faces. Each end is recessed vertically, so that each brick in 
through all the locks in from fifteen to twenty-five minutes ; terlocks at the ends with two others, as shown. and is thus 
going west, more time is occupied, as the boats have to be held from lateral movement, the entire arch, made by stlcces
pulled through by horse power on a rising tow path, instead sive courses, being t!:ms bound together. 
of being forced through by the s ubsiding water, as is the This interlocking enables forms to be dispensed with after 
case in going east. The boats have a tonnage of 200 to 240 . the first course is laid, as this course will give the same cur-

ng.l 

vature to, �"nd sustain, the next while it i s  laid 
and so on. 

For arched roofing, as shown in Fig. 2, the 
bricks may be made lighter by being made hol
low, or their composition may be modified, by 
the admixture of coal or other combustible sub
stances, in the formation of the bricks, in ways 
familiar to brickmakers. 

Floors will be made ' by first building an arch 
of low spring, as shown in Fig. 2, then leveling 
up the top with mortar, and, lastly, covering 
with cement. 

Where light porous bricks are used for roof
ing, an 'outer coating of some waterproofing ma
terial will be needed. Cornices and gable ends 
can be made with ornamental bricks to give an 
appropriate finish. 

This invention was patented through the Sci
entific American Patent Agency, August 9, 1870, 
by Watson F. Quinby, of Wilmington, Del. Ad
dress as above for further information. 

. _ -
Seals o r  Alaska. 

The gasket may be renewed if desired, when 
the boiler is under pressure, by raising it up to PAINTER'S GAGE COCK FOR STEAM BOILERS. 

The island s of Alaska are the summer resort 
of seals in immense numbers, but where they 
spend their winters is an unsolved mystery. Suf
ficient search has been made for their winter 

and a littl e  past the perpendicular, wher .) it will remain. 
The nozzle can then be slipped off the barrel, the latter be
lng plugged with wood while the rp.pair is made. Upon 
withdrawing the plug, the nozzle may be replaced while the 
steam and water are escapiug. 

Patented, Jan. 16, 1872, by William Painter. For further 
information addre ss Murrill & Keizer, Bal timore, Md. 

""8 1$1_ . 
GERHA.RT'S IMPROVED WAGON BRAKE. 

tuns, and going east generally carry aiOQut 7,500 bushels of 
grain, or from 140,000 to 170,000 feet of 1i:ifuber. 

There are no lock fees whatever, the State government in
cluding all charges in the State toll of two cents per mile 
on the boat. S till there are what amount to charges, and it 
is against these demands that the boatmen call out so loudly. 
The lock officials will get a boat through in fifteen minutes 
or be half an hour about it, according to the receipt or re
fusal of a quarter of a dollar from the captaiu of the boat. 

It is nearly as severe labor for horses to hold back 
in descending a hill as to draw it up the same 
grade. The use of a good brake upon uneven 
roads. then-fore, both in economy and conve
nience: so strongly recommends Hself to men of 
good sense as to scarcely need a word of argu
ment. A great many forms of brakes have been 
made and used with advantage, but it appears 
that the useful combination8 of devices adapted 

, Considering the number of locks on the canal between Buf
a load falo and Albany, these black mailings become quite a serious 

to this purpose have not yet been exhausted. 
Our engraving illllstrate3 a new combination of 

levers and links, by which the wheels of vehi
c1es may be very effectively braked. 

The brake bar, A, is supported by keepers at
tached to the under side of the rear hounds of 
the wagon, the koepers beinl! sufficiently long to 
give the bar play to and from the rear wheels. 
About midway bet ween the middle and the end 
of the brake bar is attached the link, B, which 
j oins the brake bar to the lever, C.  This lever is 
pivoted to a support extending forward from the 
rear axle, as shown, its short a rm being on th� 
side ot the link, B. Its long arm is j oined by th e  link, F, 
to the lever, D. The l ever, D, is joined at its lower end 
with the brake bar, and is actuated by the connecting rod, E, 
which, when drawn forward, cause,s both ends of the brake 
bar to move backward, bringing the brake shoes very forci
bly against the wheels to be braked. It will ,be seen on close 
inspection that a very powerful leverage may be thus ob· 
tained. 

The dotted outline shows a mode of placing the lever, D, 
so that it shall drop back down on the bol ster, in which case 

it is actuated in a slightly different way from that described, 
The inveution was patented through the Scientific Ameri

can Patent Agency, Dec. 12, 1871, by John A. Gerhart, of Eas
ton ,  Pa., whom address for further information. 

_ . .,. -
Tile E'rie Canal L o cks.--- L o ckport. 

An enlargement of the locks is urge:1tly demanded, so as 
to permit the transit of steam canal boats carrying 600 tuns 
of cargo, instead of 200 tuns, the limit of most of the present 
boats. It is said that it will cost no more to propel a boat 
with 600 tuns cargo, if tne locks are made larger, than it 
now Cl)sts to tow the 200 tun boats. A writer in the New 
York Times gives an interesting description of the locks at 
Lockport, N. Y. : 

On approaching Lockport, the eye is at once attracted by 
a sort of giant's staircase in the Erie canal, of even more im
posing dimensions than the celebrated Giant's Staircase in 
the Doge's palace at Venice. Immediately the exclamation 
involuntarily escapes one : " Ah !  Lockport ! I see." It is at 
this point that, by an extensive syst em of lockage, the hea
vily Jaden barges are enabled to ascend and descend the low 
range of hills down which the canal takes its course, and on 
the extreme edge of one of which stands the active little city 
of Lockport;lf.'king over one of the most extensive level 
plains in the State of New York._ 

There are five double locks, ten in all, at Lockport, " aeh 

GERHART'S WAGON BRAKE. 
tax, and, when refused, involve a still more serious 16ss
the loss of time. 

- -. -
QUINBY'S GEOMETRICAL ARCHING BRICKS. 

Represented in the accompanying engraving is a new form 
of bricks for the construction of Arches, without the use of 

FIG 2.  

forms, and which, it  is claimed, will be of great use in the con
struction of the bases of concrete bridges, fireproof roofs, etc. 

abodes, with a view to taking their sk�ns, to show that they 
do not land in any considerable numbers on any known 
ground. They begin to leave the islands early in October, 
and by the middle of December have all left, and none are 
seen again until April or May. A few hundred, mostly young 
pups, are taken by the Indians around Sitka, 1 ,200 miles east 
of the islands, during the month of December, again in 
March, on their return to the islands, and in February off the 
coast of British Columbia ; but in such small numbers as to 
make no appreciable difference in the immense number that 
visit the islands aunually. It is claimed by the natives that 

the seals return invariably the second year to 
their places of birth, and, when not too often 
disturbed by driving, continue to do so. In or
der to test the truth of this story Mr. Bryant, 
Special Agent of the Treasury Department at 
St. Paul's Ililand, has instituted an experiment 
of an eminently practical character, although 
it might not command the entire approval of 
Mr. Bergh, whose jurisdiction, however, does 
not extend to Alaska. He had one hundred 
male pups selected before leaving, on a rookery 
one mile north of the village, and marked by 
cutting off their right ear ; and a like number 
by cutting off the left ear, on a rookery to the 
south of the village. This ha� been done for 
two years, and next year the first will be old 
enough to be taken, when the result will be 
ascertained. 

It is evident that sharks or other voracious 
fish prey on the young pups while in the water, 
from the fact that of more than a million pups 

annually leaving the i slands, not one third return to them in 
the spring. 

- .-. .  
Walrus Hunting. 

Probably not less than fifty thousand walrus, with their 
young, were killed and destroyed last year by our arctic 
whalemen. Three fourths of the fleet were engaged in the 
bu siness, but the walrus had gone far into the ice, and they 
did not do so well. The arctic walrus, says the New Bedford 
Mercury, " never. forsake their young, but will take them in 
their flippers and hold them to their breasts, even when their 
destroyers are putting their sharp lances through and 
tbrough them and the blood is streaming from every side, 
uttering the most heartrending and piteous cries until they 
die. The walrus averages about twenty gallons of oil and 
four pounds of ivory. But the worst feature of the business 
is that the natives of the entire arctic shore are now almost 
entirely dependent upon the walrus for their food, clothing , 
boots, and dwellings. Twenty years ago whales were plenty 
and easily caught ; but they have been driven north, so that 
now the natives seldom get a whale. Thi s is a sad stat� of 
thing for them. The question now is, shall our whalemen 
keep on taking the walrus, and eventually starve and depop
ulate these arctic shores ? It will certainly come to that 
soon,"  

_ .... -
The KnoxvIlle Cave. 

Evidences multiply to show that Knoxville, Tenn., is built 
over an immense cave. The Ohronicle of that city says that, 
in digging cisterns at the hotels, " the bottom fell out," and 
what were intended for cisterns made excellent sewers. 
Similar results followed excavations on other premises. The 
other day a public cistern, designed to hold ' 3,500 barrels of 
water, had been completed ; and seven feet of water had 
been mflasured, but it had all disappeared. Further investiga
tion showed that part of the bottom had fallen in, and the 
water had run off somewhere into the interior of the earth. 
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THE 'HEATING OF BUILDINGS BY STEAM. 

Our articles, published on pages 55 and 88, current vol
ume, appear not to have cleared up some points, connected 
with this important subject, in the minds of · all our readers. 
Of the difficulty those not thoroughly acquainted with the the
ories of heat and s team find in comprehending these princi· 
pIes, the following quotation from the letter of a correspon
dent may stand as a fair specimen. He writes : " I  am heat
ing two drying rooms with about 2,000 feet of pipe in each. 
Am I to understand by what I read on page 55, present vol
ume, that I get as much heat from 40 lbs. of s team as I do 
from 80 ? If not, how much do 1 gain by doubling the 
pressure ? Is there any way I can bring the steam back into 
the boiler after it has passed through the drying rooms ? "  
We propose to answer these questions in their order, not as 
to the single correspondent from whose l"ltter we have 
quoted, but to numerous inquiries of similar import which 
we constantly recei ve. 

The first qutlstion shows that our correspondent does not 
understand the difference, made by writers on steam, in the 
terms pound of steam and pound pre88Ure of 8team. Our as
sertion was that one pound of steam (saturated steam, of 
course), that is, one pound of water converted into steam,
one pound weight of steam-not one pound pressure, always 
contains the same amount of heat, at any pressure. The 
entire heat in a body of steam cannot be measured by its 
pressure, but only its sensible heat-its temperature-is so 
measured. Thus steam at 20 Ibs. pressure has a temperature 
of 307° Fahr. ; but this multiplied by the entire weight of 
steam gives a product representing only a little more than 
one fourth the entire heat the steam will imp 3rt before it 
congeals to ice, or less than one third the heat it will impart 
before cond ensing to water at 212°. 

Now what we say is that, by taking the same weight of 
steam and increasing or lowering the pressure to which it 
is subj ected,  ',Ve shall not practically alter the amount of he<tt 
it contains, which is specific and constant at all pressures ; 
and that the amount of fuel required to produce this amount 
of steam will be a constant, except that, in producing 
steam at high pressures and temperatures, there is greater 
waste by radiation from the furnace and boiler, and a larger 
waste through the uptake. This waste is more than com
pensated in the use of high pressure steam in engines, be
cause of the increase of work obtained by using steam ex
pansively ; but in heating buildings it is  an unnecessary 
waste, for which there is no recompense except that heat 
will radiate more rapidly from pipes carrying high pre,'sure 
steam, and consequently a l ess extent of r!\diating pipe will 
be required to heat a given space. Hence the cost of the 
pipes would be less at the outset ; but this would in most 
cases be offset by the increased cost of a boiler constructed to 
withstand high pressures. The use of high steam for heat
ing is then a fallacy, which increases danger and lessens 
economy. 

The third question is : How can I get the steam back to 
the boiler ? We an

'
swer you cannot get it back as steam, un

less you pump it or force it t v.ck by some other mechanical 
means, and this leads us to the consideration of another 
popular fallacy, namely, that steam circulates in pipes pre
cil:ely as air dces. 

The difference between steam and hot air is this : Air is a 
mixture of gases that at any temperature known to science 
remains a gaseous mixture. Saturated steam is' a gaseous 
compound, that never l08e8 any portion of its heat without a 
change of a part of it to water. 

Jdttdifit 
Let us see if we can make this plain. A pound weight of 

steam, under a pressure of 60 Ibs. to the square inch, contains 
307 units of sensible heat, and 711'5 units of latent heat. 
Now, these quantities of sensible heat and latent heat being 
specific for steam at the pressure named, it follows that. the 
subtraction py radiation of a single unit will result in the 
condensation of a portion to water, which can exist at atmo
spheric pressure as water with 966'5 less units of hE'at per 
pound weight than steam can. So if we go on subtracting 
heat we go on condensing ; and if we maintain the pressure 
by new accessions, we are constantly condensing steam by 
robbing it of its latent heat ; and the water thus produced 
gravitates toward the lowest part, which, if · pr0perly con
nected with the water space of the boiler, will allow the wa
ter in the system of pipes to seek and maintain the same 
level as that in the steam generator. Coming from the boiler 
as steam, it returns only as water. If the steam be used at 
atmospheric pressure, every 1 ,640 cubic feet will, by its con
densation, be reduced to only one foot of water. 'rhis enor
mous reduction of volume creates, so to speak, a vacuum 
into which the live steam rushes with a velocity far exceed
ing that which 1J0uld be creai;ed by the difference in the spe
cific gravity of heated and cold air. 

This is the secret of the ra.pidity with which heat is car
ried by steam to long distances from the boiler, a rapidity so 
great that we once saw, in a large dyeing establishment, sixty 
hogsheads of water in one �at raised to the boiling point in 
five minutes. No possible application of heated air, circula
ting by virtue of differences in specific gravity, could accom
plish such a result in five hours, if indeed it could do it at 
all. The fact is, that there is no vehicle for heat known to 
science that,-in rapidity, can at all compare with steam. But 
there is for this purpose no need of high pressures. So long 
as we have steam, it  is enough. Condensation will produce 
the partial vacuum, which the steam will expand and swift
ly fill, and thus the circulation, of steam out ward from the 
boiler and water returning, will be steadily maintained. This 
is true, of course, for all cases where the temperature of a 
substance, to be heated or dried by steam pipes, does not reo 
quire to be heated above 212'.  If higher temperatures than 
this are needed, the pressure of the steam must be increased 
accordingly. 

- .� . ..  
SUBSTITUTING OTHER VAPORS FOR STEAM ... -ETHER 

AND BISULPHIDE OF CARBON .  

The consideration that the latent heat of watery vapor is  
greater than that of the vapor of any other substance (see 
the table, page 5 of the current volume), and that, conse
quently, more heat is consumed by the evaporation of water 
than by the evaporation of any other fluid, h as gi ven rise to 
the idea that it would be more economical to use another fluid 
than water for the production of steam and the transforma· 
tion of heat into power. Thus the amount of heat required to 
evaporate one pound of turpentine is scarcely one seventh of 
that- required for water, but then the boiling point of turpen· 
tine is so much higher that the advantage might be counter
balanced by the stronger fire required ; but it is especially al
cohol and ether which have attracted attention, as these 
liquids, besides requiring for evaporation respectively only 
about one third and one sixth of the latent heat required by 
water, com.bine with this property that of possessing the lo w 
boiling points of 1760 and 95' Fah. As ether in particular 
appeared very advantageous in this respect, it has been ex
tensively and thoroughly tried ; and we remember to have 
seen, among other attempts, a very large ether engine, built 
at the Novelty Works, New York. The execution of this 
undertaking was as thorough and perfect�as can be expected 
only from a workshop possessing the superior capabilities of 
that excellent establishment, now, alas ! suspended by the 
results of our unwise legislation on shipbuilding. The en· 
gine worked, of course, on the condensation principle, as ether 
is too expensive not to be used over and over again ; and the 
method of surface condensation was here especially advan
tageous. Experience proved that there was no advantage in 
the supposed l esser amount of latent heat con.sumed, th(j only 
advantage being the lower boiling point, and this was largely 
overbalanced by the disadvantages in the practical working 
of the machine, the ether being a powerful solvent for the 
fats and oils, used for lubricating, and the ether vapors would 
pass thr0ugh seams, cracks, and stuffing boxes which were 
perfectly steam tight, so that it was found next to impossi
ble to keep it any length of time in the boiler ; and, last but 
not least, anywhere this hot vapor escaped it was in great 
danger of taking fire, and would cause local heat, generate 
undue pressure, and become totally unmanageable ; and it 
alarmed the experimenters repeatedly to such a degree that 
finally they threw ll-P th e ether experiment in u.tter disgust, 
and sold the machine for old iron. 

The reason that there was found to be no advantage, in the 
fact that ether vapor contains less latent heat than water 
vapor, was simply in overlooking that these amounts of la
tent heat are always given by weight and not by volume ; as, 
however, in driving a piston by means of a vapor, we h ave 
nothing to do with tb e weight of the vapor used, but only 
with its volume (for, by every stroke, we must fill the cylin. 
der, whatever be the weight of the vapor), we see at once that, 
in order to come to a correct conclusion in regard to the econ
omy of the latent heat consumed. we must compare this latent 
heat for equal volumes, and not for equal weights. In order 
to do this, we may reconstruct the table (given on page 5) for 
the latent heat of equal weights, into one for the latent heat 
in equal volumes of vapor ; 'and thie we may easily do by 
multiplying the latent heat of each vapor with its specific 
weight. The figures contained in the third column of the 
following table representing the relative amounts of latent 

heat in the vapors of different substances which are there 
reduced to the standard of water= 1 000, by dividing each of 
these products by 0'433. 
TABLE OF LATENT HEAT OF VAPORS FOR EQ UAL VOLUMES 

Units of 
latent heat 

N arne. of vapor. 
for equal 
weight. 

Water . . . . . • . . . . . • . .  902 
Alcohol . . . . . . . . . . . . .  385 
Ether . . . . . . . . . . . . . .  162 
Oil of Turpentine . .  133 
Bisulphide of Carbon 210 
Ammonia . . . . . . . . . . .  900 
Carbonic Acid . . .  ' . '  . 300 
Chymogene . . . . . . . . . 140 

Spec. gray. Product of 
of vapor .  latent heat (Air � 1 . )  with spec . 

gravity. 

0'45 433 
1'25 481 
2'26 365 
3'21 487 
2'60 546 
0'59 531 
1'53 459 
4'00 560 

Units of 
+ latent heat 
of vapor for 

equal volume. (W atel'�10()(). ) 
1000 
1111 

840 
1125 
12{H 
1226 
1060 
1293 

It is seen from this table that , in con sequence of the fact 
that the vapors which possess the least latent heat are the 
heaviest, and therefore possess, 

'
for the same weight, the 

smallest bulk, the relative amounts of heat for equal bulk 
do not d iffer materially ; or at least it is seen that the diffclr
ence of the extremes, in place of one being more than seven 
times the other, as is the case with ether and water, are incon
siderable, when we compare equal volumes, differing less than 
one third part in the most extreme cases ; in fact they are so 
small that some investigators have come to the conclusion 
that iu all cases the same volume or bulk of vapor is pro
duced by the same expenditure of latent heat, and con se
quently of fuel, wl1atever be the liquid which is evaporated, 
asserting that the differences in the figures of the last column 
are only due to the errors of observation con sequent upon 
experiments of so delicate a nature as the determination of 
the speci fic gravity of gases and vapors, and of the latent 
heat absorbed by their evaporation-a conclusion of a cog
nate nature to that in regard to the same amount of specific 
heat, which the atoms of all elementary bodies appear to 
possess, and which was spoken of on page 389 of our last 
volume. 

A liquid as volatile as the ether being thus almost unCOll. 
trollable over fire, in a steam boiler, the next question is : 
Can it not be heated in anoth er way, say by means of the es
caping steam of a high pressure engine ? Or may it not be 
inclosed in a tubular boiler, through the tubes of which, in 
place of the flame and heat of coal, the exhaust steam is 
passed before going to the condenser ? There is no doubt 
that in this way we may utilize the exhaust steam, without 
producing any back pressure, as has been the case with most 
other contrivances suggested for this purpose. As · the ex
haust steam may have a temperature of some 240°,  and must 
have at least 2120 (otherwise it can be no more steam), we 
may develop considerable pressure in a boiler containing 
ether, heated in this manner. According to Regnault, the 
pressure of the ether for different temperatures is as follows ' 

TABLE OF REHNAULT FOR THE PRESSURE OF ETHER A"T 
DIFFEREXT TEMPERATURES. 

Degrees Degrees Pressure of ether in 
Fahrenheit. Centigrade. atmospheres. 

240 116 9 '25 
230 110 8 
212 100 6'50 
194 90 5 
176 80 4 
185 70 3 
140 60 2'5 
122 50 2 
104 40 1 '33 

86 30 0 '8  
68 20 0'6 
50 10 0'38 

It is seen from this table that th e heat of exhaust steam is  
amply sufficient to  develop considerable pressure by the in
tervention of ether in a separa �e condensing engine ; but as 
ether is a quite expensive" sub"ltance, being a product of chem
ical action on organic gro wth, the next question is : Can it 
not be superseded by another cheaper ingredient ? And the 
answer is affirmative. We find in the table, on page 5 of 
this volume, bisulphide of carbon mentioned ; this su.bstance 
being simply a product of the combustion of charcoal in an 
atmosphere of sulph ur vapor, CS2, as carbonic acid is a pro
duct of charcoal in an atmosph ere of oxygen, CO2, can be, and 
is now manufactured very cheaply, while its boiling point 
(1130 Fah.) is only 18' higher than that of ether. The above 
table, given for the pressure of ether, is approximately cor
rect for that of bisulphide of carbon, if we add 18' Fah. or 
100  Centigrade to the temperatures mentioned. 

We are happy to find that the idea has been realized, and 
that at present. in the city of Boston, a steam engine* is suc
cessfully in operation, in which the heat of the exhaust steam 
heats bisulphide of carbon, and so originates a new pressure 
in another boiler e ven surpassing the first pressure, that of 
the steam in the boiler heated o ver the fire. Such a bisul 
phide of carbon engine may, of course, be separated from 
the steam engine, or may be so connected as to act on the 
same shaft and to form a single engine, in which the great 
problem, of changing as much of.the heat as possible into 
power, will be much nearer to solution than was ever the 
case before. 

- .•. . 
THE INDIRECT INFLUENCE OF INVENTION UPON 

MANUFACTURES, ARTS, AND COMMERCE. 

In a recent editorial, we spoke of the direct beneficial in
fluence of patents upon general business. vVe propose now 
to notice some of the ways in which business is indirectly 
benefitted by invention, the latter having undeniably been 
greatly stimulated by our patent system. 

In the first place, business is helped by the increased facil
ities for its transaction afforded by su ch inventions. Com
munication, transportation, printing, all of these have been -

'Thls engine Is fnlly described and illustrated on page 31 of the cunen t 

volume. 
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improved so muel) during the last fifty years that even we 
who live in the days of the telegraph, ocean steamers, rail
roads, and steam power presses, do not at all realize the mag
nitude of the change. Fifty years ago such a business as is 
transacted by more than one firm in New York could not 
have been created even by the greatest business capacity. 
In creating these immeu'se concerns, the proprietors have 
had the aid of  cheap printing to advertise them, of railroads 
to bring them customers from distances that fifty years ago 
would have occupied months to traverse, of the telegraph 
to transmit orders, and of a hundred of other improvements. 
The steam elevators, that raise their numerous customers to 
the acres of Hoors in the upper parts of their buildings, are 
patented machines. The bills and forms, which enable them 
to transact their business without confusion, are executed 
cheaply by patented machinery. The paraphernalia of their 
counting rooms include numerous patented helps to busi
ne�s. The very goods they sell are mostly manufactured by 
patented looms, driven by patented water wheels or steam 
engines. 

Even the currency is so improved that the counterfeiter 
finds his deception more difficult and more easily detected . 

But there is a still more iudirect  way in whi ch general 
business is benefitted by the patent system. In this Yankee 
land, where the masses are constantly enlightened by the 
agency of the comriIon schools and newspapers, every lad 
before he is fourteen knows something of the nature of pat
ents, and has heard of money made and to be made in the 
invention or in the business manipulation of some patented 
improvement. The most ambitious often see, or think they 
see, that this way lies fortune. Many are thus induced to 
interest themselves in machinery, and to acquire some 
knowledge of mechanism. We thus have become a nation 
of mechanics, ready at the moment any exigency of agricul
ture, manufactures, commerce, or war, suggests a want, to act 
upon the suggestion, and the needed improvement shall be 
forthcoming. The farmer's boy invents his churn , bis dog 
power, his washing machine, before he is twenty, and, by the 
time he reaches middle life, understands enough about mao 
chinery to run a saw mill, or even something more complica
ted, if necessary. 

It is this udversal, although partial, knowledge of me
chanics that has rendered the introduction nf agricultural 
machinery so sl1ccessful in this country, and has so increased 
the production of the soil, that every commercial artery i s  
n o w  plethoric with the teeming harvests of our inland d o
main. Who, fifty years ago, would have thought of cultiva
ting a thousand acres of wheat ? The chances of harvesting 
without serious loss this amount, by any help attainable at 
that time by a single farmer, would not have been one in a 
hundred. The modern harvester, the threshing machine, 
has changed all that, and no one now think s of impossi bil
ity in connection with harvesting a thousand acres. 

What has caused the unprecedented growth of this great 
commercial center, New York ? New Yo!'k, as it now is, would 
have been an impossibility without the improvements we 
have nam ed. Not a bushel of wheat from Illinois or Minne
sota could ever have found its way to this port ; not a tithe 
of the large business houses whi ch now crowd the lower 
part of the city would have b.3en heard of ; the bmy manu
facturing towns that fill their establishments with wares would 
have been nothing but hamlets, and th e vast prosperity, that 
has made America th", wonder of the old world, would never 
have been one of the most brilliant chapters in history. 

_ I�' -

AGRICULTURAL CHEMISTRY AND CHEMICAL MANURES, 

The resQarches of that veteran chemist, Baron Liebig, and 
others in the analysis of soils anq. -the use of artificial man
ures did not result in such extensive progress in agricult ure 
as was anticipated. As the effort to apply the knowledge 
gained by these researches was made throughout the world 
by intelligent agriculturists, it became evident that there was 
still some lack in agricultural chemistry, some mysterious 
circumstance, relation or element, that defeated this endea
vor. As a consf quence, the idea of chemical farming be
came a thing to be l idiculed, and fell into all ill repute which 
still attends it. The prejudice thus created will for a long 
time impede progress ; but there cannot be a doubt that the 
missing link, which, if found in Liebig's researches, would 
have resulted in success instead of failure, has at last been 
discovered. 

Let us suppose a soil containing both quartz sand and �el
spar sand among its mechanical elements. For . vegetat�o� 
these two sands are equivalent, although the first IS from sl11-
ca and nothing but silica, while the second is a silicate based 
upon lime, potash and soda, besides containing phosphate of 
lime in very feeble but appreciable quantities. 

Here, then, are two bodies whose composition, in spite of 
similitude of exterior, have no analogy ; and which, however, 
are equivalent in an agricultural point of view, because, the 
felspar being insoluble in water, its Tole in regard to vege
tation descends to that of the quartz sand, that is to say, to 
a simple mechanical element. But for the chemist, there are 
no insoluble bodies, so he confounds in one whole the potash, 
lime and phosphate of lime that the felspar sand contains, 
though they are of no use in vegetation, with the products 
of the same nature which we have ranged under the class of 
active assimilable elements. Thus is explained the insuffi
ciency of the signs with which chemistry can furnish us. 

In order to understand fully the meaning of this quota
tion , it is necessary to say that M. Ville includes all t he es
sential constituents, of soils in which plants can grow, in the 
category of fertilizers ; but he divides them into two classes, 
the first of which is azotic or nitrogenous matter, and the 
second of which includes ten mineraL substances ,  only three 
of which, phosphate of lime, potash, and lime, are so di
rectly connected with the growth of plants that they need 
occupy the attention of the agriculturist in his attempt to 
restore to soilR what has been drawn from them by the 
growth of crops. The other minerals act mechanically and 
are hence called mechanical fertilizers ; but M. Vill e main
tains that they exist naturally in sufficient quantities, and 
that it is not necessary to provide them. So far as the mere. 
growth of plants is concerned, this is probably correct, but 
there are doubtless many cases in which it is.desirable to 
add some material not directly concerned in plant growth, 
rdr the purpose of modifying stiff soils, or tempering light 
one�. 

The most favorable conditions of soil for plant gro w th be 
ing- the presence of azotic matter, phosphate of lime , potash, 
and lime, M. Ville calls a '  mixture of t ese substances " th 
complete fertilizer." 'fhe non-assimilable elements are con
sidered as purely mechanical in their effects. 

The following experim ents are given to illustrate these 
facts : 

In burnt sand, free from all additions but moistened with 
distilled water, wheat acquires but a rudimentary develop
ment-the straw hardly attains the dimensions of a knitting 
needle. In this condition, however, vegetation follows its 
usual course ; the plant blooms, bears grain, but in each head 
there are but one or two dwarfed, badly formed grains. 
Thus, without soil, the wheat finds in ths water it receives 
and the carbonic acid of air, aided by the substance of its 
grain, resources sufficient-sorrowfully, it is true, but at last 
-to run through the entire cycle of its evolution. 

From 22 grains of seed, weighing nearly 18 grains, we ob
tain 108 grains of harvest. Add the ten minerals (phosphor
us, sulphur; chlorine, silicium, calcium, magnesium, potassi
um, sodium, iron and manganese) to the sand, excluding the 
azotic matter, and the result is but little more. 

Under these new conditions, the wheat is a little more de
veloped ·than in the preceding case, but the harvest is still 
more feeble ; it reaches 144 grains. Suppress the minerals 
and add only azotic matter to the sand ; the growth will still 
be mean and stunted, but the harvest will slightly increase, 
as it reaches 162 grains. Let us follow the changes. In pur e 
burnt sand, 108 grains ; with minerals without azotic matter, 
144 grains ; with azotic matter alone, 162 grains. 

In this last case, a new system is shown. As long as we 
operate only with minerals the plants are diseased, the 
leaves show a yellowish-gl�een color. As soon as we add azo
tic matter to the sand the leaves change their color, becoming 
ing a dark green. It seems as if vegetation would take its 
usual course, but the appearances are deceitful ; the harvest 
is still feeble. 

Let us attempt 11 third experiment, which will, in a meas
ure, be a synthesis of the three preceding. Unite azotic 
matter and the minerals in the burnt sand. This time you 
will be tempted to believe in the intervention of a magician, 
the phenomenon so far surpasses those preceding' it. Just now 
the growth was languishing, doubtful, diseased ; now the 
plants shoot up as soon as they break the ground ; the leaves 
are a beautiful green ; the straight, firm stalk ends in a head 
filled with good grain ; the harvest reaches from 396 to 450 
grains. 

You see, gentlemen, relying upon experience, which is our 
guide by choice, we have succeeded in artificially producing 
vegetation to the exclusion of manures and all unknown sub
stances. 

You will acknowledge that this is an important and funda
mental point. No more mystery, no undetermined power ; 
some chemical products of a known purity, distilled water 
perfectly pure in itself, one seed as a starting point, and the 
result, a harvest comparable in all points to the best obtained 
in good earth. 

At Vincennes, previous to the fertilization of the soil , the 
land produced nothing, and hence was proved deficient in all 
the elements of the complete fertilizer, by the addition of 
which it has been made extremely productive. 

As chemical analysis of soils fails for reasons above stated 
the rich ness of th e soil is d etermined as follows : 

Suppose you institute seven cultures of the same plant
it may be of the beet or wheat, as you will. 

To the first give the complete fertilizer ; to the second, the 
same fertilizer excluding azotic matter ; to the third, the 
complete fertilizer deprived of phosphate of lime ; to th e 
fourth, the complete fertilizer less the potash ; to the fifth, 
less the lime ; to the sixth, less all the minerals-that is to 
say, reduced to t1?-e azotic matter ; the seventh not having l'e
ceived any manure. 

It is very evident that if, in the complete fertilizer, the ef
fect proper to each component is manifest but as it is associ
ated with three others, the comparison of the returns ob
tained from the seven strips of the little field ought tQ indi
cate what the soil contains and in what it is wanting. 

In this system of investigation, the culture with the com
plete fertilizer becomes, in a measure, the invariable stand
ard of comparison to which are referred the returns of the 
other strips of ground ; and, according as they approach . or 
recede, we conclude that the earth contains or does not con
tain the element which has been voluntarily excluded from 
the fertilizer. 

To put the value of this . method beyond doubt, M. Ville 
reports the results given under three different conditions.  

At the experimental farm at Vincennes were obtained , in 
j 864, the following proportional returns from wheat : 

With the complete fertilizer.  . . . .  . . . . . . . . . . . . . . . . .  5644 
" " " without lime . . . . . . . . . . . . 4333 

potash . . . . . .  . . . .  4044 
phosphate . . . . . .  3466 
azotic matter . . . .  1888 

Without any fertilizer . . . . . . . . . . . , .  . .  , . . . . . . . . . . . .  1588 

The conclusion is evident. At Vincennes, the complete 
fertilizer was necessary ; the azotic matter was most deficient. 

An eminent agriculturist of the department of the Somme 
furn ished a second example, which is upon the beet : 

W ith the complete f�rtilizer . . . . . . . . . . . . . . . . . . . . . . .  4504 ., " without lime . . . . . . . . . . . .  4103 
potas 11. . . . . • . . . •  3703 
phosphate . . . . . . 3208 
azotic matter . . . .  3200 

Without any fertilizer . . . . . . . . . . . . . . , . . . . . . . . . . . . .  2202 

You see here, also, the earth is wantiug in azotic matter, 
and, to put it under high culture, we must have recourse to 
the complete fertilizer. 

The third example is from a culture of sugar cane, insti
tuted by the Hon. M. de Zebrnn, of Guadaloupe, a former 
delegate from that colony : 

W ith the complete fertilizer . . . . . . . . . . . . . . . . . . . . . .  50666 
" " without lime . . . . . . . . . . . 44444 

potash . . . . . . . , .  321 1 1  
phosphate . . . .  13333 
azote . . . . .  . . . . .  49777-

Without any fertilizer . . . . . . . . . . . , . . . . . . . . .  . . . . •  2666 

If I add that sugar cane particularly draws its azote from 
the air, you will conclude that the soil is particularly want
ing in potash and phosphate of lime. 

Here are, then, two method s of knowing the richnt'ss of 
the land. The first is foun<led on the culture of two different 
plants without any fertilizer, and the second, on the culture 
of the same plant with five different fertilizers. These two 
applications of the same principle lead to the same results, 
and verify and complete each other. 

I need not add , that for each of these trials to have its ful l 
signification, the earth must not be used until the effect of 
each fertilizer has been spent. 

By the aid of our experiments in burnt sand, and with 
only chemical products, we have realized a theoretic scale of 
culture whose progressive returns have shown us the laws 
which regulate vegetable productions. By the light of the 
collection of ideas, we were enabled to conceive and to real
ize practical processes of analysis accessible to all, whose 
testimony is of almost absolute certainty, and by means of 
which we can always say what a land contains, what it 
needs, and can consequently determine the nature of the 
agents to which we must have recourse to fertilize it. 

In subsequent lectures, M. Vill e gives tabulated statement s 
of results from the use of what are ordinarily called chemi. 
cal fertilizers, that is, such as are not directly 0 f organic ori· 
gin.  These statements indicate that the chemistry of plant 
growth is destined to pass from under the odium of previous 
failures, and take its place ill the sciences as a splendid col
lection of established facts, which will inaugurate a new era 
in agriculture. 

We cannot extend our remarks and quotations further, b lt 
we will say that we have rarely examined a work more 
replete with interest, or perused a record of experiments in 
which the true scientific method has been more closely fol
lowed. 

We are, therefore, j ustified in saying that the problem of 
vegetation here receives its solution, for we have not only 
defined the conditions necessary to the production of vegeta
tion, but the degree of importance of each of the concurring 
agents. 

_ .... -
SHORT EXTRACTS FROM A FEW LETTERS. 

In the light of this revelation, the cause of the failure to 
apply chemical principles to agriculture is plain. We find 
it fully explained in the lectures of M. Ville, a translation of 
which, as delivered at the experimental farm of Vincennes, 
France, now lies before us.* These lectures are, we believe, 
the most important contribution to agricultural science that 
has appeared during the last half century. In our review 
of them, which we shall not attempt to' make exhaustive, we 
shall extract some passages which will give a glimpse of 
their character to Buch as have not yet read them. In the 
third lecture, M. Ville remarks : 

A priori, one would think that a chemical analysis which 
has been pushed so far in our day, and whose methods have 
acquired at the same time so much delicacy and certainty, 
ought at least to give us a means of estimating with certain
ty the richness of the soil, and 'so guiding us in the choice of 
the mallure best suited to its nature. There is none, how
ever, and I defy the most skillful chemist to say in advance 
what will be the return from earth submitted to him, and 
what manures are most appropriate. 

A few words will explain the reason why chemistry is 
powerless to furnish us with these indications :  you must re
call the distinctions we have drawn between the different 
elements of which the soil is composed. 

'Chetnlcal Manures. Agricultural Lectures, delivered at'the Experimen
tal Farm at Vincennes, by GeorKeVllIe. Translated by Miss E. L. Howard. Tnlrd Edition. ,Atlanta, Ga. : Plantation Pnbllshlng Co. 

Azotic matter in its decomposition iurnishes ammonia, 
and nitrates ; and the clay constitutes a receptacle which holds 
and gives out gradually as may be required these import
ant ingredients_ M. Ville divides plants into two classes, ac
cording as they draw their nitrogen from the air or the soil. 
Thus wheat is a type of plltnts which prefer their nitrogen in 
the form of salts of ammonia, and take it from the soil. 
Beets prefer it in the form of nitrate and take it from the 
soil. Peas and the other leguminous plants prefer to take 
it as a gas from th e air. The consequence of this distinc
tion is  that plants which take nitrogen from the air will 
flourish in a soil containing only the other elements of the 
complete fertilizer, namely, phosphate of lime, potash and 
lime. Therefore, by planting in a soil one of each of the 
two classes of plants, it is P9ssible to tell whether the soil 
contains the azotic and mineral matters or not. Thus, if 
peas and wheat be planted in the same soil, and the peas 
yield well while wh eat yields little, the land has the min
eral elements but lackll the azotic Or nitrogenous matters. 

An esteemed correspondent from Fort Concho, a remote 
spot in western Texas, forwards us a long list of subscribers, 
and states as follows : " This post is far wegt of any organ
ized county, cultivated land, or. signs of civilization of any 
kind. The citizens, if such they can be called, are mostly 
refugees from Mexico or outlaws from the States. Every 
one goes around armed to the teeth, homicides are co mmon, 
and horrid shooting affrays are more so. Military law is the 
only law we have, and that has no control over these outside 
' citizens.' When we rellect on the kind of men who recruit 
the army in time of peace, and what reckless men are will
ing to drive the mails,  by stage, through these wild regions 
among hostile Indians and more dangerous ' citizens' (though 
the stage is always escorted by a soldier), we caunot wonder 
that there is no safety for money in the mails." 

Another says : " I  live in a small village, where there is 
more taste for whiskey than for science. It is hard to form 
a club of ten without cutting a club to break my own head . 
I have received five names by advancing the money for 
three, the fourth being a present t o my brother in Nebraska ; 
for the balance of the club, I am " going it alone. I hope 
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I won't lose more than my trouble. I will try to circillate 
them and get my money back if possible." 

The following is gratifying to any who feel interested in 
the education and mental improvement of the young : " I  
cannot express to you What amusement your paper gives to 
my boys, nor what interest it awakens and fosters in them. 
The subscription is from their purses, and they prefer your 
weekly to any other they have receiven." 

A Chicago friend writes as follows : " I  have been burned 
out in the great fire (October 9, 1871), to the tune of ten 
thousand five hundred dollars, besides suffering many conse
quent inconveniences resulting from my losses, but I can go 
hungry a whole day and be merry ; yet if. I fail to get the 
SCIENTIFIC AMERICAN at its proper time, my equanimity is 
disturbed and I become a piece of broken machinery, " out 
of gear." I hope you will see to it that my paper is sent 
from your office as early as possible after it is printed." 

- . .,. -
SCIENTIFIC AND PRACTICAL INFORMATION. 

THE RECENT ECLIPSE. 

One section of the English expeditionary party in India 
chose Bekul, on the western coast of the Madras Presidency, 
as the point of observation. The chief results are published, 
and the existence of radial lines, well marked and distinct, 
in the corona is now established. These seem to demand 
our acknowledgdment of the existence of forces extending 
outwards from the center of the sun. 'I'heir exact position 
and narrowness, says Mr. Proctor, force this conclusion 
upon us. 

PYROLIGNEOUS ACID. 

Professor Cox, State geologist of Indiana, 111is recently ex
perimented with pyroligneous acid, and claims that his re
sults give us some new light on its nature and constituents. 
The acetic acid of the drug stores is usually derived from 
crude pyroligneous acid, and the latter has thus been erro
neously spoken of as an impure aCEtic acid ; but in the ex
periments of Professor Cox, acetic acid burned, steadily but 
not raipdly, with a reddish purple flame full of scintillations, 
while the pyroligneous acid of commerce boiled away with
out sparkling. In another experiment, the Professor found 
th �t the vapor of pyroligneous acid extinguished the flame 
of burning paper, while that of acetic acid left it undis
turbed, but did not itself ignite. 

These fa<:ts do not appear to us to show that the two acids 
are different in their natures, as it is well known that acetic 
acid will burn, and that when diluted with water, as in py_ 
roligneous acid according to the usual theory, it will not. 

A RESISTING MEDIUM IN SPACE. 

The retardation of Encke's comet, amounting to about 
two and a half hours in its period of three and a half years, 
has been frequently cited as a proof of the existence of III 
medium in space, of sufficient weight to resist a body of such 
extreme tenuity as a comet. Th:js explanation of the mys· 
tery of space has been objected to by Professor Asaph Hall, 
who gives his reasons in the following words : " So far as the 
motions of comets have been determined, the evidence is 
against the theory of a resisting medium in space. Thus 
far, the observations of the planets lead to the conclusion 
that their motions are in strict accord with the law of gravi
tation ; and in the disputes about the acceleration of the 
mean motion of the moon, no one has thought to seek its 
cause in a resisting medium, but much more probable causes 
are at hll.nd. Encke's comet, therefore, stands alone in the 
strange anomaly in its motion which the calculations have 
shown. If it be proved that the diminution of the periodic 
time a ctually exists, this anomaly must be considered as a 
peculiarity of Encke's comet, and its callEe must be sought 
for in something which distinguishes this comet from all 
others. It was early pointed out, by Olbers, I think, that 
this comet moves through those regions where the zodiacal 
light is seen. Possibly, also, the numerous meteoric streams 
which are moving around the sun, and which are closely 
connected with the orbits of some of the comets, may exert 
an influence on their motions." 

BALANCING SLIDE V ALVES. 

A correspondent states that it is the common practice, with 
western engineers, to calculate only the areas of ports, in es
timating the pressure upon alide valves with a view to bal
ance them. We can scarcely credit this statement, and 
think our correspondent must be mistaken. If the faces of 
valve and seat are fitted steam tight, the entire pressure 
will be the product of the entire area of bearing surface and 
ports, in inches, multiplied into the pressure per square inch 
maintained in the steam chest. This, multiplied into the co
efficient of friction existing between the surfaces, will give 
the force required to move the valve under such pressure 
when unbalanced. Practically, there are few valves that are 
perfectly fitted, or that remain so if properly fitted at first. 
Any sure method of balancing Slide valves for general use 
should therefore provide for experimental adjustment. 

THE SUN'S EFFECT ON THE MAGNETIC NEEDLE. 

It was observed by D. Muller that the variation of the 
magnetic needle pursued its regular course till the com· 
mencement of the recent eclipse . It then began to retrace 
its steps until it reached its minimum declination at 1 h. 

58 m., which was the instant of totality. A fter that mo
ment, the ascending motion towards the west recommenced, 
and continued until the needle regained the exact position 
it had occupied when the eclipse began. 

LE GENIE INDUSTRIEL. 

We regret to learn that the journal of the brothers Armel).
gaud, publishe1l under the above title, is discontinued. 

Jcitutifit 
Forty volumes have been issued during the twenty years of 
its existence, and it had till lately an extended circulation 
and a justly acquired celebrity ; but the recent disastrous war 
on French soil has paralyzed so many industries and impo
verished so many mechanics and manufacturers that its pub· 
lication .became no longer a source of profit to its esteemed 
proprietors and editors, who look hopefully for the resusci
tation of mechanical and industrial science in France at no 
very distant date. 

. .... .. 
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rhe aharae for insertion under tllt8 lUJad i8 one Dollar a Line. �J tr.. BO/,1,"e8 

.xceed Four Linll8, One Dollar and a Half ver Line will be ch_(].�ge:J 

Valve Refitting Ma chinery, sold by C. F. Hall & Son, sole 
manufacturers of the only original Patent Uaehines. OflieE', ;;!l  Mnrray 
Street, New York. 

Nickel Plating without Battery. A new, superior, and infal
lible mode, for sale by W. F. Wuterich & Co. , Harlem R. R. Building, 
White, near Elm Street,  New York . 

WILL YOU FAVOlt US 1 1000 Tuns Grind stones on hand-J. K Mitchell ,  Phila., Pa. 

Will subscribers to the SCIENTIFIC AMEIUCAN, who have 
New Castle, Nova Scotia & Ohio Grindstones-Mitcholl,Phila . 

Patent Self-acting Horse Holder for Sale. "tate Rigllts 
duplicate copies of No. 1 ,  2, or 3, of this volume, or others 

'" . 
Very simple. Can be attached to all kinds of vehicles. Will give them a 
vast preference . Saves lifl3, property, &c.  Address Abm. Qnmn, 280 
Marcy Avenue, Brooklyn , L. 1 .  

who do not preserve their numbers for binding, re-mail back 

to this office what they are willing to spare ? 
For Sale-At 89 John St. ,  Brooklyn, N. Y., one Tlip Hammer 

At the commencement of the year, we printed several thou- and several portable Forges and Bellows. 
sand more copies of each number than we had subscribers Portable Mulay Saw Mill, that may be run profitably by the 
for, and as many as we anticipated a demand for ; but sub- power of a Thrashing Engine. Manutactured by Chandler & Taylor,  

Indianapolis, Ind.  Send for ctrcular. 
scriptions have come in so much faster than we expected 

Daniel's Planer I want a good Second Hand or New one, to 
that the first three numbers are nearly exhausted. The pub· plane 24 feet long, for cash. C. Kratz, Evansville, Ind. 
lishers will be obliged to any of their patrons if they return 3 Power Presses, average weight 1000 lbs. Price $175. -Will 
all or either of the above numbers. Address SCiENTIFIC mak e a washer at one stroke. J. E .  Coxeler Winchester, N. H. 

AMERICAN, New York. Wanted, a Second Hand Daniel's Planer. Parties having one 
- 1.1 _ to sen, addl'css Centerville & Co. , Box 701, New London, Conn. 

A GOOD MON TH'S WORK. The N. Y. Manuf'g Co., 21 Courtland St� . N.Y., buy, sell, and 
manufactUre Patented articles. Illustrated Catalogue, 48 pages, free. 

Since the first of last January up to February 5th inst.- To Barrel Manufacturers-Wanted a position as Superin
a little ove.r one month-201 United States patents have tendent, by a man who thoroughly understands the manufacture of Barrels 

by machinery. First class reference. Address Barrels, 1323 North 19th 
been issued to inventors whose specifications and drawings Street, Philadelphia, Pa. 
were prepared at the office of the SCIENTIFIC AMERICAN. Patent Rotary Engine ; for all purposes, two to one hundred 
This number, as large as it is, does not include a considera

ble number obtained through this office in foreign countries. 
_ I _I . 

Death oC Mr. Joseph B. LYllla n .  

Mr. Joseph B.  Lyman, lately deceased, was for the last 
four years of his life agricultural editor of the New York 
Tribune, having previously filled a similar position on the 
New York Wor'ld, and having edited at one time Hearth and 
Home. He had traveled much in many parts of the United 
States, and was thoroughly acquainted with agriculture in 
all the localities he had visited. Among the many friends 
who mourn his untimely death are most of the eminent men 
in journalism and agriculture on this continent. 

. 1  •• -
THE submarine telegraph cable from Florida to Cu ba, as 

we noted some time ago, was supposed to have been injured 

either by the bites of the sea turtles, or of some kinds of 
fish ; and we now learn that in China a similar difficulty has 
been experienced in consequence of the attacks of a minute 
crustacean. This is so small as scarcely to be perceptible to 
the naked eye, but can be readily defined under the micros
cope. Various breaks have been satisfactorily referred to 
the agency of these animals, which had embedded them· 
selves in the gutta percha. It has become necessary, there
fore, to envelop the cables in certain localities with an exter
nal supplementary layer of metallic wire,  in order to pre
vent injnry in this manner. 

- .-. -
PATENT INl<'RINGEMENT SUITs.-Francis and Loutrel ver8U� 

Mellor and Rittenhouse, and the same versus Godfrey & Co., 
for infringement of plaintiffs' patents for making printing 
rollers of glue, glycerin and sugar. Judge McKennan, in 
the United States Circuit Court at Philadelphia, has render· 
ed a decision adverse to the claims set up by Francis and 
Loutrel, and holds tbat they are not entitled to any broad 
claim as the first users of these ingredients, but are limited 
to the proportions substantially as described in their specifi. 
cations. 

_ ._. -
MR. THADDEUS HYATT, formerly of this city, and the in

ventor of the glass covered gratings now so commonly used , 
has patented some new improvements connected with build· 
ings, having for their object to render them fireproof. As a 
substitute for iron beams and brick arches for floors, he pro· 
poses wrought iron tubes, placed side by side. Other im
provements consist of hollow bricks filled with plaster of 
Paris or alum, or other mixtures, which, like them, hold con
siderable water. Wire laths covered with similar compounds 
are also suggested, together with plasterings of the same 

materials. 
_ .... -

THE experiments on beet root sugar made at the Amherst 
(Mass.) Agricultural collegf', during the past year, have been 
so successful that it is intended to ask the Legislature 
now in session to grant a charter to a company contemplat
ing the manufacture on an extensive scale. They aRk ten 
years immunity from taxation on account of the experiment. 
al nature and public importance of their enterprise. We 
hope the Legislature will grant the charter as asked for, and 
thus encourage a new industry in the old Bay State. 

_ '''1 -
THE business address for the American Road Steam, George 

W. Fitts, inventor, illustrated in No. 6, is : American Road 
Steamer Company, 24 South Front street, Philadelphia, Pa. 

Exalllples Cor the Ladies. 
Mrs. Amella Coutant, Brooklyn, N. Y . ,  has had her Wheeler & Wilson 

Machine since June, 1869 ; has, besides other sewing, made 836 pairs of pan· 
taloons, making "s high as seven pairs a day, besides doing her own honse
work. She was self· tanght, and has broken bnt two needles of the origlnfil 
dozen. 

Mis. Adelaide Perry, Bloomington, Ill . ,  says : We have had our Wheeler 
& Wnson Machine in use eleven years "withont repairs, and It runs as well as 

�the day it was bonght. Last year I earri\od with it $485. 85, besides doing the 
sewing fOr a family of eigl)t persons, and considerable other work. 

horse power i equal to any, for less price. Send for particulars and price 
list to John A. Lighthall, Beekman & Co. , corner Imlay and Verona 
Streets, Brooklyn, N. Y. 

Wanted-A machine for stuffing Horse Collars with straw. 
Address A. J. S. , Pendleton, S. c. 

The paper that meets the eye of manufacturers throughout 
the United States-Boston Bulletin, $4 00 a year. Advertisements 17c. a line. 

Best and Cheapest-The Jones Scale Works,Binghamton,N Y. 
Save your Boilers and Save Fuel. Use Thomas's Scale Dis

solver, price 5c. per lb. , in barrels 500 Ibs. Remit to N. Spencer Thomas, 
Elmira, N. Y. , and will ship by cheap freight. 

New Pat. Quick and easy way of Graining. First class imita
tions of Oak, Walnut, RoseWOOd, &c. Send stamp for circular. J. J 
Callow, Cleveland, Ohio. 

Foot Lathes and Castings for small Engines. E. P Ryder, 
252 Plymouth St . , Brooklyn, N. Y. 

The " Railroad Gazette " will be sent three months for $1 .00. 
Address at 72 Broadway, New York. 

Sperm Sewing Machine Oil, in Bottles, Caus, and Barrels .  
w. F. Nye, New Bedford, Mass. 

L. & J. W. Feuchtwanger, 55 Cedar St., New York, Manufac
turers ot Silicates, Soda and Potash, Soluble Glass, Importers of Chemi� 
cals and Drugs for Manufacturers' use. 

Improved Foot Lathes, Hand Planers, etc. Many a reader of 
this paper has one of them. Selling in all parts of the conntry, Canada 
Europe, etc. Catalogue free. N. H. Baldwin. Laconia. N. H. 

Edson's Hygrodeik is the best Hygrometer in use. Send for 
circular. Geo. Raymond, Fitchburg, Mass. t Gen'l Agent for United States. 

We will remove and prevent Scale in any Steam Boiler, or 
make no charge . Geo. W. Lord, 232 Arch street, Philadelphia, Pa. 

Rubber Valves-Finest quality, cut at once for delivery ; or 
moulded to order. Address, Gutta Percha & Rubber Mf'g Co. , 9 & 11 Park 
Place, New York . 

Hydraulic Jacks and Presses, New or Second Hand, Bought 
and Bold, send for circular to E. Lyon, 470 Grand Street, New York . 

Williamson's Road Steamer and Steam Plow, with 'I'homson's 
Tires. Address D. D. Williamson, 3'� Broadway, N.  Y. , or Box 1809. 

Boynton's Lightning Saws. The genuine $500 challenge. 
Will cut five times as fast as an ax. A 6 foot cross cut and buck saw, $6. 
E. M. Boynton, 80 Beekman Street, New York, Sole Proprietor. 

For Hand Fire Engines ,address Rumsey &Co., Seneca Falls,N. Y . 
Over 800 different style Pumps for Tanners, Paper Makers , 

.Fire Purposes, etc. Send for Catalogue. Rumsey & Co. , Seneca, Falls, N. Y. 
Grist Mills,N ew Patents. Edward Harrison, New Ha ven,Conn. 
" Practjcal Suggestions on the Sale of Patents." Send for 

circulars. W. E. Simonds, Hartford, Conn. 
Standard Twist Drills, every si7;e, in lots from one drill to 

10,000, at � manfactur'er's price. Sample and circular mailed for 25 centRo 
H. E. Towle, 176 Broadway, New York. 

Taft's Portable Hot Air Vapor and Shower Bathing Apparatus
Address Portable Bath Co. , Sag Rarbor, N. Y. Send for Circular. 

For Steam Fire Engines, address R. J. Gould, Newark; N. J. 
All kinds of Presses and Dies. Bliss & Williams, successors 

to Mays & BUss, 118 to 122 Plymouth St. , Brooklyn. Send for Catalogue. 
Brown's Coalyard Quarry & Contractors' Apparatus for hoisting 
and conveying material by iron cable. W.D.Andrews & Bro,414 Water st.,N. Y 
Presses, Dies, and Tinners' Tools. Conor & Mays, late Mays & 

Bllss, 4 to 8 Water st., OpPOSite Fulton Ferry, Brooklyn, N. Y. 

Over 1,000 Tanners, Paper-makers, Contractors, &c., use the 
Pumps of Heald. Sisco & Co. See advertisement. 

For 2 & 4 Horse Engines, address Twiss Bros .,N ew Haven, Ct. 
Peck's Patent Drop Press. Milo Peck & Co., New Haven, Ct .  
Vertical Engines-Simple, Durable, Compact. Excel in econ-

omy of fuel and repair. All sizes made by the Greenleaf Machine Works , 
Indianapolis, Ind. Send for cuts and price list. 

Millstone Dressing Diamond Machine-Simple, effective, du 
rable. For descripti0Il: of the above see Scientific American, Nov. 27th 
1869. Also. Glazier's Diamonds. John Dickinson. 64 NaEsau st. , N. Y. 

For Solid Wrought-iron Beams, etc., see advertisement. Ad 
dress Umon. Iron Mm •• Plttsbnrgh, Pa. , for llthograph. etc. 

Mining, Wrecking, Pumping, Drainage, or Irrigating Machin. 
ery t" for sale or rent. See a.d vertisement. Andrew's Patent. inSide page. 

To Ascertain where there will be a demand for new Machin 
Pl"y)' mechaniCS, or manu1acturers' supplies ,  see ManufacturIng News 0 
iJnited States in Doston Commercial Bnlletin. Term. $�.OO a year. 
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Duruett's Cocoaine dresses the hair perfectly, withont greasing, dry 
ng, or stiffening it. 

1 .-PumFICATION OF ZINC.-How can old zinc be made 
pure, or nearly e.o ?-E. M. D. 

2.-ApPLICATION OF GUTTA PERCHA.-How is the gutta 
percha, which surrounds the helices in most telegraph instruments, put on ? 
-E. M. D. 

3.-Cl ALVANOMETER.-How can I construct a cheap and 
effective galvanometer for galvanic electrlcity?-E. M. D. 

4.-CLEANING BRONZE.-Will some of your readers give 
me a receipt for cleaning bronze chandeliers, etc ?-T. E. L. 

5.-SCENE P AINTING.-What kind of paint, that will not 
rUB oif, is the best to use for painting scenel'Y ?-� R. 

6.-CEMENT FOH CAST IRON.-How can I make a cement 
or stopping cracks in cast iron pots, to make them water tight ?-c . C. 

Jtituiifit 
WATERPROOFING COT')'ON CLOTH.-H. W. U., query 3, Janu

ary 20, 1872, is evidently not a steady reader of yonr j ournal. Many reci· 
pes for this purpose have been given, and two new ones appear on page 
105, current volume. -D. B. , of N. Y. 

A. D. N., of O.-Increasing the diameter of cylindrical boilers 
increases the strain resulting from steam pressure npon them, directly as 
the increase of diameters, 

M. H. B., of Mass.-Your queries cannot be answered pro
perl)" in any space we can give yoU in this column. You ought to obtain 
a good work on the steam engine, and read it for the Information you 
seek . 

SAW MILL GEARING.-To T. B., query 13, January 20, 1872 : 
The weight of the saw has nothing to do with the qnestion. You have to 
counterbalance the lower end of the pitman only. Therefore lay the pit· 
man in a horizontal position and weigh the end which connects on the 
face plate, including the wrist pin ; and yon have the weight to connter· 
balance. -P. B. 

FACING OIL STONES.-Y our correspondents, who have writ
ten on this snbj ect, have not yet described the best way of doing it. I go 
to a foundery and take any fiat casting from which the scale has not been 
removed ; by rubbing the stone on it, as on a board with emery, I can true 
an o!! stone in one fourth the time needed for any other method, and I 
have tried them all. -J. E .  

7.-MEASURING ALTITUDE BY BOILING WATER.-Is there PRESERVING NATURAL FLOWERS.-R A. L. ,  query 1 ,  Febru-

any way to tell the elevation above the sea, by the bOiling point of water, 
with the aid of a thermometer ?-F. A. C. 

8 .-GALVANIZING S�fALL IRON CASTINGS.-I want to know 
the cheapest and simplest way of effecting this. -J. E. 

9.-BREAKING UP OLD IRON.-I would like to know the 
best method, to be operated by one man, of breaking np old car wheels. -
W. L. • 

10.-SPEED OF SHAFT.-How many revolutions per minute 
s it safe to run a shaft containing two cast iron arms, 20 inches long, and 

4 iuches square ? As the work is to be done by the speed, it is a question as 
o ho w fast it is safe to run it. - W. 

1 1 .-POLISHING WOOD.-Will some one of your correspon-_ 
dents inform me how to construct a pollshing wheel to polish boards of both 
harei and soft Inmber ?-W. M. H. 

12.-STEAM ENGINE CONSTRUC'fION.-If two engines are 
set quartering, so that they both work on one crank, will one eccentric do 
o work both valves, and do it as well as one eccentric to each valve?-M. R. A. 

ary 10, 1872, shonld dip the fiowers in melted para1l1n, withdrawing them 
qnickly. The llqnid should be only jnst hot enough to m�lntain its fiuid
ity. and the fiowers should be dipped one at a time, held by the stalks and 
moved about lor an instant to get rid of air bubbles. Fresh cnt fiowers, 
free from moistUre, make excellent speCimens in this way. -D. B. , of 
N. Y. 

COPPER DIP.-S. D. R, query 2, February 10, 1872, is in
formed that sulphate 01' copper is solnble in four times its weight of water 
at 60°, and that this proportion furnishes the strongest pickle. A coating 
of the required thickness may be produced by <lipping the articles several 
times. -D. B. , of N. Y. 

R M. C., of Mass., says : " I  would like to inquire, through 
your paper, if there Is any way to bleach ivory, and if so, how it is d,one ?' �  

. Apswer : Ivory is bleached by exposure to sunlight. For piano makers 
and othe", it is prepared by first sawing it into thin sheets or plates. 
The�e are placed on suitable frames, under glass, and exposed to light for 
several months. The frames are of peculiar construction and patented. 
They are so arranged as to shift, thus reversin� the exposure of the ivory, 
so that both sides may be duly acted upon by the light. 

13.-VOLTAIC PILE.-Will some correspondent please in- C. G., of N. J.-It is probable that the draft of your chimney 
is insnfilcient. The gases you detect, by smell, as escapIng therefrom are 
certainly dcleterious. It may be also that you use a damper between the 
fire chamber and chimney to regulate combustion. This would be wrong, 
and sure to result in the forcIng of gases out into the room. The damping 
should be done at the throat of the stove, neve r in the uptake. !f the 
stove is not made so that this can be done, it is not fit for nse. 

Oflll me how to make a cheap vpltaic pile ?-T. F. G. 

14.-GINGER BEEH.-'.Vill some one give me a receipt to 
make ginger beer, that will keep good for a month, and also, the best mode 
of fcrmenting, filling bottles, corking, tying. etc ?-F. L. C. 

15.-PHESSURE IN STEAM BOILEH.·-Which make the greater 
pressnre on a steam bOiler, steam of on. hundred pounds to the square inch, COLORING BAND FOR HOUSE'S TELEGHAPH .-Reply to R. 1. 
or hydrostatic pressure of one hundred ponnds to the sqnare inch ? Which H. , qnery 6, poge 90. The coloring band of the House printing telegraph 
strains the boiler most ?-D. R. R. is a common narrow silk ribbon, saturated with a mixture of lamp black 

ivory black, sweet oil, and turpentine. The ink sold for hand stamps an! 
swers the purpose very well. Electro-chemical telegraphic paper may 
be prepared in several ways. Bain used a solution of yellow prussiate of 
potash in watert to which was added two parts nitric acid and two parts 
ammonia. With an iron Style, this gives a dark blue mal'k on the passage 
of the electric current. Another formnla consists of one part iodide of 
potassium, 20 parts starch paste, and 40 parts water. This gives a brown 
mark which, however, is not permanent, fading out in a few hours .-F. 
L. P. , ofN. Y. 

16.-BORING CONICAL CYLINDER.-How can I bore out a 
hole in a cylinder 40 inches long, tapering truly from end to end, 12 Inches in 
diameter at one end,  and diminishing one eighth of an inch in the 40 
Inches ? 1 am to do the j ob with ordinal"Y tools of a machine shoPt on a 
lathe with a boring bar 10 feet long. -J. F. W. 

17 -VARIATION OF THE COJlIPASS.-Will some one please 
inform me, thro ugh the SOIEN'rIFle AMERICAN, what the variation of the 
compass is, this year, at Portsmouth, N. H. ,  and whether, and how much a 
year it is increasing or decreasing?-F. A. C. 

18.-RINGING GOBLE'f.-vVill some reader please inform 
me what is the cause of a goblet ringing when the wet finger ends are rub� 
bed ou the upper edge of the glass ?-W. H. R. 

19.-DIVIDING A CmCLE BY RADII.-Is there any method, 
other tha.n the tedious one by repeated trials, of dividing a circle into a 
given number of egual parts, when the number is a lal'ge prime number, say 
61 or 73 ?-R. C.  W. 

20.-HARDENING IRON BY ROLI,ING.-Can thin-say one 
xteenth inch-iron be cold rolled as hard and elastic as if hammer hard

ened ? And if so, what kind of rolls should be used ? Would a roll of large 
diameter, and a fiat, movable bcd do ?-W. S. H. 

21 .-HYDHAULIC CEMENT.-Will some one kindly furnish, 
through your columns, a formula for manufacturing hydraulic cement, and 
a description of tha stone used for that purpoBe ?-J. A. T. 

22.-METALS UNDEH STEAM PHESSURE.-Which of the 
metals, iron, steel, brass, copper, or any other, excepting gold, that will re
�i8t the actien of steam, will expand most when immersed in steam, say at 
100 :/lounds ptr inch ?-J. A. T. 

23.-GASOLINE.-Will some of your readers plfilase answer 
the following questions ? What are the chemical constituents of gas evapo· 
rated from gasoline ? Is it explosive when mixed with common air, and, if 
$0, in what proportion ? What is the cost per 1000 feet, not counting interest 
etc. , on machiner)" ? An early answer will oblige.-J . A. G. 

STEAM ENGINE FOR SAW MILL.-I would say to NEMO, 
query No. 16, of January 20th, that it is very doubtful if he can ever ob· 

. tain U satisfactory results" in running a circular saw mill with a ten horse 
power thrasher engine. He might increase the size of his mandril pulley, 
a::Jd run his engine faster, but ev{,n then he would lack in steam making 
capacity. He had better not attempt it at all, but procure a portable 
muley mill. They are made especially for engintls ot' that class ; can be 
run with one half the expense, and are said to do nearly or quite as much 
as a stationary muley. -A. D. N. , of O. 

SAFETY GUNPOWDER.-Would it not be an infinite saving, to 
property holders in cities and to insurance companies, if a plan conld be 
invented to make gunpowde� pe�fectly safe from explOSion, so that the 
merchant's house and stock and the surrounding neighborhood and hu� 
man life would be perfectly protected ?-INvENTOR. Answer : Any plan 
for making gunpowder inexploslve, while in stock, will meet with general 
approyal. 

AIR PRESSUHE AND SUCTION.-P. D. asks how to prove that 
the pressure of the air, and not suction, raises the water in a pnmp. Let 
him take a straight lead pipe forty or more feet long, fill it with water, 
and plng bolh ends tight. Theu, holding it perpendicularly, let him im. 
merse the lower end in a pail of water and remove that plug. After all the 
water that will has drained from the pipe, let him replace the plug ; and. 
on examination, he will find water enough remaining in the pipe to fill it 
to about thirty· two feet above the water in the pail . Then ask Any nnbe· 
liever to explain why the water did not all run out. After he has done it 
satisfactor!ly on the snction theory, then ask him to eXl/lain why it would 
all run out if the upper plug were removed ?-M. , of Mass. 

24.-SAND IN DRIVE WELL.-I have a four inch drive pipe COMPOUND GEAR FOR SCREW CUT')'ING.-Some time ago R, 
well, 75 feet deep. There is a rock bottom at a depth of 81 feet. When 
opened, an abundance of water was freely pumped ; bnt having no use for it 
he pump stood a week or so, at the end of which time pumping was resumed, 

but little water came . The cause was found to be no less than ten feet of 
solid sand in the bottom of the pipe. Will some of your readers tell me how 
to get the sand out ?-W. L. 

H. S. aske d for a simple rule for cutting threads by compound gearing. 
Since that time I have anxiously waited, and still wait, for such a rule. 
Many of your correspondents don't seem to know what compound gear
ing is, and give rules for Simple gearing, �md such rules as would be of 
very little nse to a practical machinist. Imagine a machinist being or· 

Practical Hints to Invantors . 
MUNN & co., Publishers of the SCIENTIFIC AMERICAN 

have devoted the past twenty· five years to the procnring of Letters 
Patent In this and foreign countries. More than 50,000 inventors have avail 
ed themselves of their services in procuring patents, and many millions ot 
dollars have accrned to the patentees, whose speCifications and claims they
have prepared. No discrimination against foreigners ; subj ects ot aU coun. 
ries obtain patents on the same terms as citizens. 

�ow Can I Obtain a Patent 'I 
9 the closing inqmry in nearly e'7ery letter, describing some �::1vention 
which comes to this 01l1ce. Ap08itive answer can only be had by presenting 
a complete application for a patent to the Commissioner of Patents. An 
appllcation conSists of a idodel, Drawings, Petition, Oath, and full Specifica. 
tion. Various ofticial rules and formaliUes must also be observed. The 
efforts of the inventor to do all this bnsiness himself are generally without 
success. After great perplexity and delay, he is usually glad to seek the aid 
of persons experienced in patent business, and have aU the work done over 
again. The best plan is to sollcit proper advice at the beginning. !f tne 
parties consulted are honorable men, the inven.tor may safely confide his 
ideas to them : they will advise whether the improvement is probably pat
entable, and will give him all the directions needful to protect his rights. 

How Can I Best Secure My Invention 1 
This is an inquiry which one inventor naturally asks another, who has had 

Bome experience in obtaining patents. His auswer generally is as follows 
and correct : 

Construct a neat model. not over a foot in any dlmension-smaUer if pos
sible-and send by express, prepaid, addressed to MUNN & Co., 37 Park Row 
New York, together WIth a desc'riptlOll of its operation and merits. On re
ceipt thereof, they wi] 1 examine the invention ctl.refully, and advise you as tv 
its patentability, free of charge. Or, if you have not time, or the means at. 
hand. to construct a model, make as good a pen and ink sketch ot the im 
provement as pOSSible, and send by rna!!. An answer as to the prospeot 01 a 
patent will be received, usually, by return of mail. It IS sometimes best to 
have a search made at the Patent 01l1ce ; such a measure often saves the cost 
of an appllcation for a patent. 

Preliminary Examination. 

In order to have snch search, make out a written description 01 the inven
tion, in your own words, and a penCil, or pen and ink, sketch. Send these 
with the fee of $5, by mail, addressed to MUNN & Co" 37 Park Row, and in 
due time you will receive an acknowledgment thereot. followed by a writ
ten report in regard to the patentability of yonr Improvement. This special 
search is made with great care. among the models and patents at Washing
ton, to ascertain whether the improvement presented is patentable. 

Caveats. 

Persons deSiring to file a caveat can have the papers prepared in the short. 
est time, by sending a sketch and description of the invention. The Govern 
ment tee for a caveat is $10. A pamphlet of advice regarding applications 
for patents and caveats is furnished gratiS, on application by mail. Address 
MUNN & Co . •  3'1 Park Row, New York. 

To Make an A pplication Cor a Patent. 

The appllcant for a patent should furnish a model of his invention, iI SUS
ceptiole at one, although sometimes it may be dispensed with ; or, if the in 
vention be a chemical prodnction, he must furnish samples of the ingredients 
of which bis composition consists. These should be securely packed, the 
inventor's name mark.ed on them, and sent by express, prepaid. Small mod
els, from a distance, can often be sent cheaper by mail. The safest way to 
remit money is by a draft, or postal order, on New York, payable to the or
der of MUNN & Co. Persons who live in remote parts of the conn try can 
usually purchase drafts from their merchants on their New York co�res. 
pondent •• 

Be-issues. 

A re-iAsue is granted to the original patentee, his heirs, or the aSSignees 0 
the entire interest, when, by reason of an insufficient or defective specifica. 
tion, the original patent is invalid, provided the error has arisen from inad. 
vertence, accident, or mistake, without any fraudulent or deceptive inten
tion. 

A patentee may, at his option, have in his reissue a separate patent tor 
each distinct part of the invention comprehended in his original application 
by paying the required fee in each case, and complying with the other rew 
Qnirements of tile iaw, as in original applications. Address MUNN & Co. 
37 Park RoW, for full particulars. 

Trademarks. 

Any person or firm domic!!ed in the United States, or any firm or corpora 
tion residing in any foreign country where Similar privileges are extended 
to citizens of the United States, may register their deSigns and obtain pro
tection. This is very important to manufacturers in this country, and equal .. 
Iy so to foreigners. For full particnlars address MUNN & Co.,  37 Park Row 
New York. 

Design Patent s .  

Foreign deSigners and manufacturers, who send goods to this country, may; 
secure p�t�nt8 .aere upon their new patterns, and thus prevent others from 
fabricating or selling the same goods in this market. 

A patent for a design may be graated to any person, whether citizen or 
alien, tor any new and original deSign for a manufacture, bust, statue, alto
relievo, or bas relief; any new and original design for the printing of wool· 
en, SilK, cotton, or other fabrics ; any new and original impreSSIOn, orna· 
ment. pattern, prInt, or picture, to be printed, pajnted, cast, or otherwise 
placed on or worked into any article of mannfacture. 

Design patents are equally as important to citizens as to foreigners, For 
full particnlars send for pamphlet to MUNN & Co., 37 Park Row, New York 

Bejected Cases. 

Rej ected cases, or defective papers, remodeied for parties who have made 
applications for themselves, or through other agents. Terms moderat.e 
A.ddress MUNN & CO., stating particulars. 

European Patents. 

SPEOIAL NO TE.- This column-is de8i(Jned/01" the (Jeneral intere8t and In· 

Btruction 0/ our readers, not f01" (Jratuitou8 replies to QUe8tion8 of a purely 

busine8s or per80nal nature. We will publi8h 8uch inquirl,e8J however, 

wn.enpaidfor as-adverti8ements at l 'oo a  line, under the head of '"BuIllMB8 
and Per80nal . "  

ALL reference t o  back number8 must b e  b y  volume and lJaye. 

S" of Tenn.-The largest steam hammer in the world is, we 
believe, the 100 tun hammer at Krupp's steel works in Prussia. 

dered to cut a three eighth set screw two inches long for an engine ready 
to go out, and attempting to find his gear by tile rule given by C .  F. , 
of N. Y. , while, in reality, he need only multiply the number of 
threads in the leading screw and the number of threads to be cnt 
by th'J same number. For instance, the screw is S, and he wants to cut 
8. Mnltiply by say 3, which gives 18 and 24, or by 3}>�21 and 28, or by 4, 
which gives 24 and 32; any of these pairs will cnt the required thread. By 
this method, you can see that in a few seconds many sets can be found to 
cnt the required thread without the use nl' pencil or chalk. Even if he 
wants to cut 8� threads, or any bastard thread, the rule holds good, and is 
what I call a practical rule for single gears.L.  -J. P. M. C. 

MUNN & Co. have sol lC!ted a larger number 01 European Patents than 
any other agency. They have agents located at London, PariS, Brussels 
Berlin, and other chief cities. A pamphlet pertaining to foreign patenlg 

SAW FILING.-In query 7, Jan. 27, C. M. B. wants to know how and the cost of procnrln" patents in all coantries, sent free. 

FHICTION PULLEY.-Will a friction pulley with sis: inches 
face have as mnch friction power as one twelve inches face with the same 
pressure ? Answer : If similarly constructed, yes. 

RUBBER PACKING TO PHEVENT FmCTION.-The device de
scribed by J. W. S.  is neither new nor patentable .  

CEMENT FOR SUEET IRON AND RUBBER PACKING.-Let J. 
M. , query 8, January 20, 1872, try a white lead paint on the iron. Leather 
or rubber can be glued on to an iron surface thus prepared. -D. B. , of 
N. Y. 

VOLUME OF HYDROGEN.-To W. W., query 1 ,  Februuary 3, 
1872 : One onnce of hydrogen measures 22,371 cnbic lnches. -D. B. , ofN. Y 

BENDING GAS PIPE.-This may be done by filling the pipe 
with molten resin. When tile resin hardens, bend the pipe, and it will 
retam its ronnd form. Remove the resin by heating.-W. H. R. , of_No J. 

to file a cut off hand saw. I find by the practical use of said tool (which 
any one who pretends to file a saw shonld not be without) that the saw 
should be filed as follows : Pnt the saw into the clamp with the handle to 
the left hand always ; rnn a file lightly across the teeth, as this will keep 
it straight, and give the filer a chance to see cle�rly the paints of each 
tooth, which is necessary to a good j ob. Take the file and commence at 
the point of the saw, holding it (the file) at an angle of about 30° by lower
ing the right hand, and about 15· towards the handle of the s aw. The file 
is to be so held as to file the front ,ide of the tooth that is set from him 
and the back Side of the one that is set towards him ; and the pomt or ihe 
tooth should be but a trifle forward of the middle of the base. A saw 
to do nice work should have the least possibls set in It, and must be a good 
tool in every respect. I have had over twenty y ears prac,ical experience 
in the use of the saw, and have filed many saws in shops where I have 
worked ; and I do not recollect ever having a fanlt found with one that 
was filed in this way. It is my experience that this is the only right way. 
When he has filed one Side, he wlll see that he must reverse the saw in the 
clamp to file the other side. In filing in this way, the front edge of the 
tooth:wlll be the thinnest.-A. D. W. , of Mass. 

MUNN & Co. w!ll be happy to see inventors In person, at their 01l1ce, or to 
advise them by letter. In all cases, th·ey may expect an h9nes1! opinion. For 
such consultations, opinion, and advice, no charge i 8  made. Write plain 
do not use penCil, nor pale ink ; be brief. 

All business committed to our care, and all consultations, are kept secret 

and 8trictly confldential. 

In all matters pertaining to patents, such as conducting interferencee 
procuring extensions, drawing aSSignments, examinat,ions into the validity 
of patents, etc., special care and attention is given. For information, and for 
pamphlets of in£trnction and advice, 

Address 

MVNN &; CO., 

PUBLISl'IERS SCIENTIFIC AMERICAN,  

S T  Park Row, New York. 
OFFICE IN WASHINGTON-Corner F and nh streets, OPPOSite 

Patent 01l1ce. 

© 1872 SCIENTIFIC AMERICAN, INC.



(fnAe .. thM headin(J we shall pUbli8h weelely notes Of 80me Of the more prom! 

nent home and f01'etun 'Datent8. 

GOPHER TRAP. -William W_ McKay, of ]"rankvilic, Iowa. -This inven
tion consis(;s in constructing a trap that may be inserLed lengthwise into the 
burrow of the animal. In watehing the habitS of the gopher, it is observed 
that, in coming to the light or from his burro w, he alway. pushes earth b e ·  
fore him , so that t h e  comm on trap is sprung before he reaches it,  or is pre
vented from .springing by the earth which would be forced under the pan. 
This elongated trap prevents the first result, and the covering over the pan 
prevents the last. As the trap is carefully covered in the hole, the J aWs are 
made to close past each other, so that earth will not b e  caught between 
them when the trap is sprung. 

LAYING SHINGLES. -Sherman G. C astor, of Orwell, N. Y. -This invention 
·relates to an improvement upon a method of laying shingles which was long 
'since proposed, and which consists in securing the shingles by nails having 
'enlarged heads, so that an air space shali be formed between the courses by 
reason of each course resting on the heads of the nailS of the course below, 
or beneath it. This plan has, however, r. ever been practically adopted , on 
account of the liability, evidently existing, of splitting or cracking the 
shingles in laying them, or by subsequent imposition of weight, in the form 
of snow or otherwise. Another important objection also exists in the want 
of any means of preventing snow, or even rain water, from penetrating up 
ward between the courses of shingles, and thus finding access to or beneath 
the sheathing of the roof, and thus effecting more or less damage . To rem
edy these and other practical obj e ctions to said plan, the inventor employs 
strips of wood between the courses of shingles, and nails the latter thereto . 

IMPROVEMENT IN CORN SHELLER TEETll.-Herman R. Rueter, of New 
Hope, Mo. -This invention relates to a new and useful improvement in 
teeth for corn shell ers, whereby the ordinary corn sheller is, it is claimed , 
rendered more eftective than heretofore. The tooth is made in two p arts, 
one being the tooth proper, or p art with which the c@rn comes in contact . 
'This part is locked to the other, and the formation of the parts is such that 
:a recess is left, within the lock, in which a sp1ral spring is placed. 1 he tooth 
proper is made, by this arrangement, elastic, which allows it to give and 
'conform to the size of the ear of corn. The teeth are placed in the machine 
so as to act together with inclined upper surfaces arranged to act as a screw 

. ·to draw the cob through whlle taking off the kernels. 

AIR BLOWER.-James W . Ne wcomb, of New York city. -This inventio'1 
(consists in a double acting blower of two fleXIble sides and ends,  ot leather 
or other like iubstance, two opposite rigid immovable sIdes, and a movable 
dividing plate or board at the center of the flexible part, moving back and 
forth between the immovab:e Sides, alternately inflating and exhausting the 
spaces between it and the said immovable sides, the air being driven from 
both sides into branches leading to an exhaust pipe, which is alternately 
opened and closed to the respective sides by a valve moved by the shifting 
currents ot air coming from the blower. It is claimed that this apparatus 
furnishes a very efficient blowing apparatus: of great power. When the plate 
begins to move in one direction to exhaust one side and inflat e the other, the 
valve is tilted over by the first part of the blast coming against it, opening 
the passage fOf the air arising from one side and closing the exhaust to the 
other. 

PLow.-Richard J. Miller, of Sherman, Iowa.-This invention consists of 
a vertically swinging arm at the end of the plow beam, to the swinging end 
of which the whiftletree is connected, which arm has an eccelJ tric pulley or 
a segment thereof connected to its axis j and a chain extends from said pul· 
ley to another on a hand lever near the rear of the plow in such manner that, 
by pulling the lever backward. the arm t o  which the whiffietree is connect· 
ed will be forced downward, which will cause the plow to run shallower, 
and, by allowing the lever to swing forward by the action of the draft, the 
said arm will be raised by the draft and the plow caused to run deLper.  A 
graduated notched plate and a holding pawl are provided ,  in connection 
with the lever to hold th e latter in the required position. 

IRON TELEGRAPH POLE.-Richard D. McDonald, of Jersey City, N. J., and 
E dward M. Crandal, of Marshalltown, Iowa, aSSignors to Richard D. Mc� 
Donald. -Tl1e lower section of the pole or the p art which enters the ground 
is provided with a winged supporting socket. The end of this section may 
b e  pointed or made sharp in any manner, so that it may be driven into the 
ground j or the end may be split, with the parts tUrned out in either direc 
t i o n ,  where a hole is m a d e  to receive t h e  pole. This section is supported 
upon the socket by shoulders. In " plantin g "  the pole this lower section is 
either driven into or placed in the ground, with th e supporting socket 
a round it, the top of which socket is deSigned to be at or near the surface of 
the ground. The second section of the pole connects w ith the first section 
by a slip j oint limited by shoulders . The third anti fourth tubular sections 
of this pole are of diminishing diameter from the base section up, and each 
is connected by a Slip j oint limited by s£ oulders. In the upper end of each 
of the lower sections is a recess, and on the lower end is a lug, which fi �s 
into the recess. By this arrangement the sections are prevented trom turn
ing, and are held in proper position. There may be bands around the ends 
of each section, which will come in contact at each end of the j Oint, it de · 
sired . These tubular sections are made of gas or steam pipe, and are band
ed to iorm the sh0ulders or enlargements. Rounds pass through holes in 
the pole for convenience in ascending and descending the pole. Arms for 
supporting tho wires, with insul ators thereon , arc provided. In the top of 
the unper section there may be an insulator, with provision for supporting 
a telegraph wir.:. The pole being a tube, a conducting wire (one or more) 
may be carried down through it to the ground, and thus be secured from 
injury, tranverse bars being arranged, w ith proper glass insulators, to guide 
the wire within the pole. 

DRAWING KNIF E . -Albert M. Steele, of Danbury, Conn. , aSSignor to him
self' and Frelleriek A . Hull, of same plae e . -The object of this invention is 
to render drawing knives more convenient for packi.'O.g and carrying, not 
only for the manufa.cturer, but also for the mechanic in packing away his 
tools ; and it consists in  j oints i n  the handle shanks and a mode of tighten· 
Llg the handles j the littter being arranged to fold over, to protect the blade, 
and admit of' being packed in a small space. 

RICE CLEANER. -David L. Geer, of Lake City, Fla. , aSSignor of one third 
his right to Jesse C arter, of same plaee. -This invention has for its obj ttCt to 
produce a machine whereby rLc can be rapidly and thoroughly cleaned, af
ter having been hulled in the ordinary manner. It consists in the employ
ment of a shuft carrying prOj e c ting wings or friction blades within a station
ary drum or cylinder, the motion of which c auses the rice to circulate in 
the space around them, and by its o w n  weight and pressure a friction is pro· 
duced that cuts off the germs and membranous coatings or skin, prodUCing 
what is called rice flour. When the process has been continued untn the 
flour has been removed, the rice presents a flinty, white, smooth appearance. 
The breaking of the grain, so frequent with the use of the ordinary mor
t ar and pestle, is prevented. The friction will also clear the rice of any 
hulls or chaff that may . have adhered t o  It after the hulling process. In 

act, it is claimed that the machine may, if proper time is allowed, be used 
or hulling as well as cleaning. 

PU)lP. -Robert T. Smart and Robert T. Smart, Jr. , of Troy, N. Y .-Thls 
invention consists of a double acting pump with a hollow piston rod, through 
which the water is diseharged, the cylinder being fixcd below-or It may be 
above-the water, in which both of the valves are ar rangen on the upper 
side of a plate in a hollow piston, in such a manner that they both close 
downward self actingly, irrespective of the direction hI which the piston 
moves, and they retain the water above them in such manner that it cannot 
p ass b ack to either chamber of the pump b arrel, thereby avoiding the ne
c essity of a stUffing box to keep the discharge tube full, so that there is no 
loss while the pump is st anding still. I n  case the pump is to be used hori· 
,zontally, the relation of the plate and the chamber and passages with the 
horizontal piston will be so changed that the plate will still be hori zontal to 
hold the valves so as to close by gravity. 

CARRIAGE WHEEL .-Charles W. Fillmore, Marengo, lIt _Ttl � t nventlO T ,  
consists in a peculiar construction of hub and clamp, by which. the l-a bHi I y 
of wheels to give way at the Junction of spoke and hub is entirely obviated 
a nd prevented. 

Jtitufifit 
T"LRGRAPHY.-William C. Barney. Washington. D . IC.-This Invention 

consists in a discovery by which the ground current of a telegraphic circuit 
may be utilized and messages repeated at the point from which they were 
sent without any additional expenditure of fluid or money . It also dis· 
closes the unvarying uniformity of the earth as a conductor, and its adapta
tion to be used under all conditions of the atmosphere. 

PLOW CARRIAGE.-Mark A. Melvin, Washington Court House, Ohio . 
This invention pertains to im provement i n  t h e  class of gang or wheel plows 
wherein a lever, rock shaft and connecting rod, are arranged to be operated 
from the driver'S seat to cause the elevation or depression of the front end 
of the plow beam ,  for the purpose of governing the depth of furrow. 

BELT TIGHTENER.-Louis Funke, of Champion Mills, near Belen, Territo· 
ry of New Mexico. -This invention consists in a toothed segment for work· 
ing the mo ving j aw of a clamp or belt tightener by gearing with a toothed 
bar, and being reVOlved by a hand lever or crank, so mount ed in the said 
moving j aw that it can be readily lifted out of gear with the bar, to allow of 
moving the J aw away from the fixed one, and y et be properly maintained in 
gear with the said bar when required to force the movable j aw toward the 
flxed one for clamping anything between them, or drawing the ends of the 
belts togeth er. 

EXTENSION TABLE. -George H. Henkel, of Germantown, Ollio. -This is a 
new extension drop leaf table,. Which can be used either with a cireular, 
oval, or extended top, as may b e  desired. The invention consists in the 
leaves so constructed that, when 3.rranged at right angles with their posi
tion in an extension table, they combine with other leaves to form an oval 
tabl e .  

BLAOKING Box. -Hlram Smith, of Newton Mills. Haddonfteld, N. J. -This 
invention has for its obj ect to furnish an improved box for shoe blacking, 
so constructeol that the blacking· can all be removed with the brush, which 
will !lot cut the bristles of the brush when removing the blacking, and which 
wlll keep its place wherever it may be placed while being used, without its 
being necessary for the operator to keep it  in his hand. The body of the 
box receives the blacking and is made hemispherical in form. With 1Ihis 
construction there will be no angles or corners for the blacking to get into,  
and where it cannot be reached by the brUSh. With this construction also 
the sides of the brush cannot come in contact with the edges of the box while' 
rem oving the blacking, thus preventing the bristles from being cut by said 
edges. To the edges of the hemlsphericai body is attached the upper edge 
of a cylindrical case band or rim. To the lower edge of the rim is attached 
a bottom which is perforated outwardly, so that the burs of said perfora· 
tions may project outward, and thus serve as teeth to prevent the box from 
slipping around upon its support while being used. This same thing may be 
accompllshed by forming teeth upon the lower edge 01 the rim. In this case 
the bottom need not be used. The cover is made and fits upon the top of 
the box in the ordinary manner. 

INKSTAND.-John Charles Sparr, of Irondequoit, aSSignor to himself and 
Julius Schneider, of Rochester, N. Y. -When the inkstand, with its raclc or 
without it, ls overturned at right angles t o  its pivots, it will quickly right 
itseU, being balanced to be vertically suspended. When the inkstand, with 
its rack, is turned in any other direction, the cover will slide down immedi· 
ately and close the mouth of the bottle. When the.latter is again in its nor· 
mal pOSition, the cover can be readily moved back to bring its circular aper
ture over the mouth of the b ottle.  The inkstand is balanced on pivots, and 
has a neck and is provided with the sliding cover ab ove referred to. 

AR'fIFICIAL TEETH AND DENTAL PLATEB. -Robert E. BurIan, LewisM 
burg, Pa. -In this case block teeth are first firmly secured to a platinum 
plate by a peculiar wire attachment, after which a porcelain body is packed 
over the wire and between the blocks, so' that when properly packed there 
shall be a continuous although sectional block, presenting an artistic and 
natural appearance. This mode of mounting teeth is applicable in many 
kinds of work, or to various base plates. 

ELECTROMAGNETIC RAILROAD SIGNAL AND SWITCH TENDER. -Hugh S. L. 
Bryan, Liberty. Mo. -This invention relates t o  an electromagnetic appara· 
ws whereby the fla1;;s and lights of a Signal stand or a railroad switch can 
be operated from a point at any distance therefrom, and whereby the flag, 
light, or switch in passing ont automatically transmits to the operator the 
fJignal a K. un d  in p assing in, the Signal K 0, by which signals the operator 
is informed that the flag, light, or switch is working properly. 

FENc�.-Israel L. LandiS, Lancaster, Pa. -The invention consists in a 
new way of putting up posts and rail or picket fences with wedge clamp meM 
tal, so that the p anels may b e  detachable and used on different lines, the 
mortising of posts dispensed with and the cost of construction greatly 
reduced. 

THILL COUPLING. -Clement St. James, of PittSfield, Mass. -This inven. 
tion has for its object to improve the c onstruction of an improved thin coup· 
ling patented Jan 'lary 18, 1870, so as to make it Simpler and less expensive in 
construction, more convenient in use, and more effective and reliable ill 
operation ; and it conSists in the construction and combination ot various 
parts of the coupling, as hereinafter more fully described. The combina· 
tion, in a thill coupling, of the axle, with cl ips, and an U shaped .bar with a 
one piece yoke plate, made up of two parts, constructed of diffe.rent bights, 
so as to receive the said U shaped bar in a recess, formed by said yoke plate 
and the axle, are the featUres embraced in the claim. 

WATCH CHAIN FASTENER.-William C .  Edge, of Newark, N. J . -ThlS in· 
vention provides a fastening for watch chains or guardS, e asy of attachM 
ment to and removal from the button hole of a vest or waistcoat and yet not 
liable to accidental detachment, and forming an orname ntal termination 
or appendage of the watch guard, the means of fastening not being visible 
exteriorly. An S shaped or double hook, whose outer sections or arms are 
about half the length of the main inner section, is used. This hook is fastened 
to a curved bar secured in the under or danged side of a button, which is or· 
namented on its top. The loop, for connecting the watch guard to the but
ton, is swiveled to the hook. The hook is applied by first fitting the one 
end through the button hole or eyelet in the garment, then, by reversing 
the m otion , carrying the central section, and, finally the inner end through 
the same. Secure fastening of the stud, button, or chain, to the garment is 
thus obtained. This invention does away with the necessity of using the 
short end of common chains now required in connection with fhe ordinary 
bar. 

CAP FOR BOOTS AND SHoEs . -BenJamln F. Sage, of Beverly, N. J. -This 
invention relates to a new toe protector or cap to be applied t o  the worn 
ends ot boots.or shoes. The inventIOn consists in the use of a flexible de
tachable cap or toe piece, which can be prepared as an article of manufac
ture and supplied to the market to be supplied to tile wearers of boots and 
shoes, who can easily ap ply the caps themselves. The cap or toe piece is 
made of leather, rubber, or equivalent fabriC, and has backwardly proj ect
ing side pieces. The side pieces have eyes or hooks at their ends. The boot 
or shoe to be supplied with such .a cap or toe piece i s  provided with a screw 
or eye bolt in the soles on both sides, so t·hat the eye or hOOk at the end of 
the cap may b e  secured thereto ; or else the side pieces have hooks that may 
be forced into the sole, or betw een sole and upper to hold in the leather 
stitching. To insure greater strength, the wire or metal, of which such 
hooks or eyes are formed, may be extended along the under side of the cap. 

DEVICE FOR MOVING PIANos.-Samuel D. Reynolds, Rochelle, Ill.-This 
is an improved device, the use of which will enable pianos to be conveniently 
moved. It consists of frames with wheels, which are used as follo,Ys : The 
piano to be moved is turned upon its rear

' 
edge upon the benches or horses 

in the ordinary manntr, and the legs and treadles are remo ved. The frames 
are then passed over the ends of the piano and secured by screws paSSing 
through the bars and screwing into the bottom of the piano. Longitudinal 
bars are then secured to the frames, and the piano can be easily and readily 
moved wherever desired. 

HORSE SnoE.-Sllas. Sloat, Morgan, Ohio. -This invention has for its 
object to improve the construction of an improved horse shoe patented 
October 22, 1867. It consists In the construction and combination of various 
p arts o f  the shoe,  by which the rear parts of the shoe are held against the 
rear part of the hoof by a lever pressure, so as to hoid the shoe firmly to its 
place. This construction also enables the shoe t o  be conveniently tightened 
as may be required. This construction also ell ahles the sho e  to b e  attached 
to and removed from the hoof, and does not require the front part of the 
eather band, referred to in the former patent, to be silt or made open. 
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CHURN.-Thomas J: Wilson, of New 'Lisbon, Ind. -A rectangular case 

holds the cream. It has a broad base, adapted to set on a table 01' bench, in 
which case is a dasher, consisting of a vertical stem, large horizontal arms, 
and smaller ones,  and arranged p crpenrl icular to each other, and a suitab J e  
distance apart vertically. The smaller arms are arran gej a t  short distances 
from each other on the large ones, and perpendicular to each other, and 
have angnlar top and bottom sides, for dividillg the cream readily in passi n g  
through i t .  These t w o  s e t s  of parallel arms, crossilJg each othtr in this m an 
ner, are adapted to agitate the cream in the most thorough manner, and 
alike throughout all parts ot the case. The lower arms are notched at the 
ends and :fitted with vertical gUides, on the side of the case, to keep the 
dasher in proper pOSition, and the stem is guided at the upper end by the 
cover, through which it p asses. The cover is made in two parts , one ot' 
which covers about two thirds of the top, and is detach.bly fastened by a 
yoke, hook and beam. The other part of the cover simply rests on the top 
of the case, and is provided with a cover for lifting off readily, to note the 
progress of the work. 

CIGAR MACHINE.-Frederic C.  Miller, CinCinnati, 01110 . -'1'his is a new 
machine for pressing the filling of Cigars in molds prepared for their recep m 
tion, and has for its object to facilitate the rapid manipulation of the molds
in order to provide for an economical and perfect production of the cigars. 
The molds are arranged in a circular track in considerable numbers, and 
therein moved,  by proper novel mechanism, so as to be brought in a line 
with a table for filling, emptying, and refilling, and then moved around and 
kept under pressure until again brought in line with the table. The inven
tion consists in the new m anner of arranging the molds, and in the neW" 
mechanism for moving and d etaining the same, which seems well adapted 
to secure the objects intended. 

THILL COUPLING.-J. Cugnier RaCine, of Appleton, Wis. , aSSignor to him
self and M. H. Lyon,of same place. -This invention provides means for pro
perly securing the bolts with which the shafts, thiUs, or poles of carriages, 
wagons, buggies, or other vehicles are held in place. Usually the coupling 
bolts are �ecured by nuts, pieces of le ather, or similar devices. This inven
tion consists in holding the bolt by a pivoted plate, which is drawn against 
the bolt by a spring, and has prOjecting luglil or spurs at the Sides, whereby 
it is prevented from swinging out of place. 

REED ORGAN .- George 'Voods, Cambridgeport, Mass . - This invention 
consists of an arrangement of an additional wind chest reed and soundin g  
b o x ,  such as is dcscribed in a patent issued to t h e  s a m e  inventor, Septcmber 
13, 1870, relatively to the common wind chest, whereby the apparatu s  for 
working the valves of the said attachment is Simplified and improved. 
The invention also consists of a combin ation, of a sheet or web of indi a rub 
ber coated cloth or other equivalent substance, with the sounding board 
of the additional wind chest for varying and improving the tones. 

Low WATER ALARM FOR STEAM BOILER.-Linus Savage, Ashtabula, Ohio 
-A lever is pivoted to some suitable support near its upper end, and, at its 
upper end, is connected with the feed pipe, or with a bar or plate, in contact 
with said feed pipe, by a connecting rod, which shonld be made adjustable 
to enable the alarm to b e  set as may be desired. To the side of the lower 
end of the lever is pivoted a small friction roller, upon which rests an arm or 
bar, pivoted at its lower end to some suitable support, and to which, near its 
upper end, is attached a hammer. The upper end of the arro rests upon a 
stop attached to or formed upon the sidc of the lever. A bell is suspended 
from some suitable supp�rt in such a pOSition as to be struc.k by the hammer' 
as it falls when the arm escapes from the stop . With this construction ,. 
while a supply of a water is paSSing through the pipe, the pipe will be cold ; 
but should the supply of water from any cause cease, the pipe WIll become 
heated and expand, ancI will heat and expand the bar or plate connected 
with the said pipe. This expansion, by means of the connecting rod, will 
operate the lever, and cause the hammer arm to Slip from the stop, sounding 
the alarm. When the supply of water is agnin started, the water will coo I 
the pipe, which will contract, and, by its contractIon, draw the arm bftck to 
its place upon the stop, ready to again sound the alarm. In substantially the 
same way the expansion of tho supply pipe, upon the failure of the supply of 
water, may be used for blowing a whistle, causing an explosion, or giving 
other alarms. 

SAFETY WATCH POCKET.-Hermann Fritsche, Newark, N. J. -The obj ect 
of this invention is to produce a safety watch pocket, which will be entirely 
reliable and prevent the fraudulent abstraction of the watch. The invention 
will first be fully described, and then clearly pointed out in the claim. A 
pocket is made of leather, or other fabric, of suitable size and shape. It is 
closed on all sides except on top, where it h as a swinging fla.p, which can be 
opened and closed. The edge of the flap is lined with wire, which forms a 
projecting loop in the middle. This loop, catching over a pin that proj ects 
through the wire lihing of the pocket proper, serves to hold thc flap closed. 
The pin projects directly from the end of a spring which is fastened to the 
under Side of the wir e .  A knob also proj ects through the lining, rests with 
its lower end on the spring, and will, when pressed upon, carry the pin down 
out ot the loop and open the flap . 'Vhen it is desired to guard against even 
this mode of opening the pocket, a slide can be moved by a prOjecting knob 
and fitted with its end into a notch of the knob. The latter can then no 
longer be depressed, and the pocket consequently not opened until the slide 
has been withdrawn from the knob. The pocket is provided with two 
wings, formed of V shaped wires, inclosed in the leather or fabric. The 
wires have prongs at their outer parts, which, as they are held out by the 
spring of the wires, will enter the fabric of the vest pocket into which the 
pocket has been put. The in�er ends of the wires bear against the watch . 
While the watch is In the safety pocket, this pocket cannot be removed from 
the vest pocket, since the wires cannot be contracted to clear the prongs 
from the vest. 

CONSTRUCTING BUILDINGs.-Andrew Derrom, Paterson, N. J. -The obj ec t  
of this invention is to protect buildIngs that a r e  in process of construction , 
or of thorough repair, and also the laborers, ellgftged at the worlr, from the 
inclemency of the weather. The invention consists in the nse of a verti
cally adjustable cap or cover, which is placed over the walls to be erected 
and gradually elevated as the walls go up, meanwhile keeping the m ,  th� 
flooring, material, and laborers always under roof. The advantages of this: 
method of constructing )  uildings are manifold. Not only arc th e !nn.n kept 
in healthy condition, but also material is economized, and th e applicatioR 
of artificial heat is made possible,  whereby frost can be l{ept out and build
ing in midwinter continued. The invention is equally applicable to the 
erection of new buildings as to the repair of such as arc burned partly 
down. 

GATE. -G9.rret S. Spragg and Gilbert Mott, Tabor, Iowa. -l'11is invention 
consists of the combination of a rocking frame with a counterpoise and the 
gate, in that class of gates which are arranged to have the free end swing up 
vertjcally and be held so by a counterpoise to s wing clear of ice and snow 
in the winter, the said rocking frame being pivoted on the top of thc gate 
post, and operated in such manner as not to be obstructed by freezing 
in the winter, and so as not to acquire readjustment if the post l eans, as the 
cord and weight heretofore used to do. The weight is suspended so far from 
the post that they will not interfere with each other in case the post is pulled 
out of the vertical line by the gate,  as they do when the weight is suspended 
trom the pulley close by the f<ide of the post. This appara.tns works much 
easier than the cord and pulley, and does not draw the post with as much 
force as they do. 

COMBINED POCKET KNIFE AND ENVELOPE OPENER. -Aaron S.  Penning
ton, Paterson, N . J. -This invention consists in forming a notch in the divis
ion plate, between the several blades or springs of a p o cket knife, so as to 
convert such division plate into an envelope opener . . The edge of this plate 
has a notch formed in it, Which produces a p oint and cutting edge that can 
he used as an envelope opener, the notch being placed either b�tween the 
blades or at the back of the knife, b e t ween the springs. In eii;il er case, it is 
claimed, the combined knife and envelope opener will constitute a conve
nient and deSirable article of manufacture. 

BELT TIGHTENER.-Joslah W. Batcheller, Oregon, Mo .-This invention 
consists of a tightening pulley mounted in the end of a bar, which is fitted in 
a place for holding it so that it can be adj usted forward and backward, and 
the plate is arranged to be fastened to any suitable support to hold the 
tightening pulley in front of the belt. The Invention is more particularly 
adapted for sewing machines . The ends of the plate are adap ted to b e  fas· 
tened to the under side of the sewing machine table or other support by 
screws or any equivalent. 
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[OFFICIAL·l Look. door. A. F. Whiting . . . . . . . . . . . . . . .  ; . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,581 8O.182 .":'HARVESTER. -L . Mllier, April 17. i872. 
2O.142 , -WATER CLOSET. -W. S . Carr. April 17, 1872. 
2O,845.-CUTTER HEADS. ETC. -J. P. Grosvenor. Lowell. Mass. 

Index of Inventions 

For which Letters Patent of the United States 

were granted 

FOR THE WEEK ENDING FEBRUARY 6.  1872, ANI' EACH 

BEARING THAT DATE. 

Alkalies. etc . •  package for caustic. J. H. Seibert . . . . . . . . . . . . . . . . . . . . . .  123.544 
Bale band stretcher. L. J. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.374 
Bed bottom. H. T. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . � . . . . 128.520 

Bed bottom. spring. W. C. T. Davidson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123 .835 
Bee hive, S. Fink . . • • • • • . . . . . . . • • • . • • . . • . . . . . . . . • • . . . . . . . . . • . . . . . • . . .  · . .  · · . . 128.470 
Bee hivea. comb frame for. W. Kenyon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123.488 
Beer cooler. Ellerbrock and Mahler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123.465 
Beer and water cooler. C. Geenen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123.390 
Belt. ladles' waist. J. M. Flagg . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  123,471 
Belts on pulleys. apparatus for shifting. P. J. Zier . . . . . . . . . . . . . . . . . . . . 123,543 
Bin for storing and drying grain. J. RoyaL . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.424 
Bits and other tools. device for holding. W. H. Barber {reissue) . . . . . .  4,786 
Blackboard. M. F. Cowd ery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123.456. 128.457 

Boats. propelling. C. Dancker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.388 

Boiler. steam. H. W. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123.437 
Boiler. steam. E. Nicholson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 128.414 
Boiler, alarm, steam, J. H. and W. J. Killey . . . . . . . . . . . . . . . . . . . . . . . . . . 123.48<1 
BOiler. hydrocarbon burning steam. A. G. Buzby . . . . . . . . . . . . . . . . . . . . . .  123.452 
Boiler. wash. C. W. Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128.846 
Bolts and rivets. machine for making. J. Grtmths . . . . . . . . . . . . . . . . . . . . . 123.341 
Boot crimping machine. Lomax and Lindley . . . • . • • • . . . • . . . . . . . • . . • . . . . •  123.492 
Boots and shoes. lInishing the soles of. B. S. Bryant . . . . . . . . . . . . . . . . . . .  123.450 
Boots and shoes. rotary edge key for polishing. S. H. Hodges . . . . . . . .  128.477 
Box, fur set. J. Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . .  128.338. 123.834 
Brick machine. H. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.400 
Building block. compound. A. Derrom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12 3.885 

Bung. D. B. Rickey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  123.421 
Bureau. H. Rocke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.<122 

Burner, gas. A. Buckham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123.827 
Burner. vapor. R. W. Park . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.506 

Burner. oxyhydrogen. A. W. Wilkinson . . . . . . . . . . . . . . . . . . . . . . . . .  128.586, 123,587 

Burning hydrocarbon. J. K. Caldwell {relssne) . . . . . . . . . . . . . . . . . . . . . . . .  4.743 
Cans. construction of frnit. J. F. Merrill {reissue) . . . . . . . . . . . . . . . . . . . . . 4.735 
Cans. apparatus for exhausting air f(om preserve. D. N. Phelps . . . . . •  123.418 
Car coupling. J. D. Riggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123,510 

Car coupling. L. Marshall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123,496 
Car brake. steam actuated, J. T. Bassett {reissue) . . . . . . . . . . . . . . . . . . . . . 4.732 
Car seats. binge joint for. G. W. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123,417 
Carbureter. A. W. Wilkinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.589 

Carriage. children·s. C. G. Macht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123.408 
Carriage hnb. 11. R. Fry . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.472 
Carriage wheel, C. H. AppeL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128.375 
Carriage wheel. C . W. FiUmore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123.468 
Carriages. umbrella snpporter for. A. Clarke . . . . · . . . . . . . . . . . . . . . . . . . . .  123.380 
Cartridge. metalliC. I. M. Milbank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123.851 
Chair. folding. Mitchell and Sheafe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.412 
Chair. reclining. W. Heath . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.848 

Cigar mold. G. Barry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123.823 
Cloth plaiting machine. J. A. Sawyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123.425 

Lock, time. J. Bnrge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123.378 
Lock for cars. seal. J. H. Lyon. (reissue) . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . .  · 4.784 
Magneto electric machine. A. N. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128.488 

Marker. land . J. V. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.474 
Meat, etc . ,  preserving, N. H. Shipley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :28,866 . 
Metal, machine for punching, C. Zender . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123.485 
Metal ware. lIanged cover for sheet, J. Fallows . . . . . . . . . . . . . . . . . . . . . . . .  128.888 

EXTENSIONS GRANTED. 
18.871. -HARVESTER. -T. I. Stealey. 
19.191.-BLADE FOR PENCIL SHARPENER. -W. K. Foster. 
19.222. -SEED PLANTER. -J. D. Willoughby. 

Metal covers, manufacture ofllanges for sheet, J. FaIlows . . . . . . . . . . . .  128 ,838 
Meter. liquid. W. E. Snedlker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . . . . . . . . . .  128.521 Did patent •. e. realize the fact that their inventions are likely to be more Meter. water. H. F. Wheeler . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • 128.580 

productive 01 profit during the seven years 01 extension than. the lIrst 

Value of Extended Patents. 

Mill. grinding, N. Bnrr. {reissue) . . . . . . . . . . . . . . . . . . . . . . .  4.788, 4.740. 4.741 .  4.742 lull term lor which their patents were granted. we think more wonld avail Mowing machine. W. Heston • . • • . . . . . . . . . . . . . . . . • • . • . . . . •  · • • • • · · · · · · · · · · · 128.899 themselves of the extension privilege. Patents granted prior to 1861 may be Ore and stone crUSher, R. Learmoutli . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . .  · ·  . .  128,406 extended fOI seven years. for the benellt of the inventor.or of his heirs In case Overshoe. fastening for. H. Starret '. {reissue) . . . . . . . . . . . . . . . . . . . . . . . . . .  4.748 "f the decease of the former. by dne application to the Patent OMce. ninety Oyster block. W. Rankin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.509 days before the termination of the patent. The extended time inures to Painting wire cloth. etc .. roIl for, G. F. Wright . . . . . . . . . . . . . . . . . . . . . . . .  128,878 the benellt of the Inventor. the assl'l'llees nnder the lIrst term having no Pan. dust, W. M. Conger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128.SS1 rights under the extension. except by special agreement. The Government Pavement. asphalt, A. J. Crawford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.458 tee for an extension Is $100. and It il necessary that good professional service Pavement. wood. G. A. Beidler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  128,445 be obtained to conduct the buslne ls before the Patent OMce. Full Informa ·  Pen. fountain. T .  M .  Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · 128.460 tlon a s  t o  extensions may b e  had , y addresslng Pencil case J. H. Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123.485. 123.486 MUNN &; CO •• 31' PA l''' Ro w _  Pencil shal:pener. H .  L. De Zeng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.46� 

PhotographiC apparatus. J. and J. Stock . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . 128 .522 

Pianos. pedal attachment for. N. A. Stimson . .  . . . . . . . . . . . . . . . . . . . . . 128.429 

Pipe. tobacco. H. G. Dayton. {reissue) . . . .  . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . .  4 .788 

Pipes together. machine for screwing. R. T. Crane . . . . . . . . . . . . . . . . . . . . .  128.882 

Pitman. L. N. Rouse . . . . . . . . . • • . . . . . . . . . . . . . . . • • • . . • . . . . • . . • . . .  · • · • · • • •  · • • •  128,368 
Planing machine, J. J. Russ. (reissue) . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.737 

Planing machine. H. B. Schenck. {reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.788 

Planter and marker. corn. T. Ryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,514 
Plow. L. Cbapman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . . . . . . . .  · . . . . . . . . . . . . . .  · 123.380 

Plow. wheel. C .  N. Owen . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . .. . . . . . . . . . . . . .  128.505 

SCHEDULE OF PATENT FEES : 
un each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • . . . . . $10 On eacb Trade·Mark . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $�5 On 1Il1ng each applicatIOn (or a Patent. (seventeen years) . . . . . . . . . . . . . . . . . .  $15 On issuing each onglnal Patent . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $�O On appeal to Examiners- in·Chief . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �o On appeal to Commissioner of Patems. . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  2tJ On application for Reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . On application for Extension of Patent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $5() On ItrantlngtheKxtenslon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  $5() Un filing a Disclaimer . . . . . .. . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . flU On an application for Design {three and a half years) • • • • • • • . . . . . . • • . • • • • . • . • 1 U  On an application for Desill'n {seven years) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,15  On an application for Design (fonrteen veal's) . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . .  ,�u 

Plow, wheel. M. A. Melvin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.499 
Poker. lifter. and tongS. Lander and Manthorn . . . . . . . . . . . . . . . . . . . . . . . . . .  128.849 PlJr OoP1/ qf (Jlalm qf an1/ Patent Ui8Ulld within llU 1/ear8 . . . . . . . . . . . . . . . . . . . .  8 )  
Press. hay. J. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123,517 A sketch (rom tile mod£l or drawIng, relating t o  such portion qf a machine 

123 504
' as the (]/aIm covers, from . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81 Propulsion. canal. J. L. Nocolai . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . . . .  • •  

upwar.:!; b ut UIluall1/ at tlI:e price above-named. Pulley block. differential. C. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . . 129.842 TlI6 full SpecljlcatWri qf an1/ patent i88U1l<tsince Nov. :lO. 1866 at whlcl! t.me Pulley and wheel Lotener, A. Newell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,413 
the Patent OjJlce commenced printing them . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .2.J Punching machine. J .  M. LOBg . . . . . . . • . . . . . . . . • . . • . . . • . . . . • . • . . . . . . . . . . . •  128.407 Of!lclal Copies qJ Drawing8 qf an1/ patent Issued since 1686. we can supp'Y RaUroad switch, C. F. Keller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.482 
at a rea80nable c08t. the prwe <tepenttlng upon the arnount QJ labo, Railway tie and chair. L. E. 'fowne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · 123.526 
Involved ana the number qf view8. Rake. hand. G. W. Stearns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  · . . . . . . . . 123.868 

Pull information as to price qf drawings In eacl! ca8e, ma1/ be had I>y Rake. horse hay. L. A. PaddocK . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128.3117 

Rein holder. T. Byrd. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.828 

Roollng. G. W. Robinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128.511 

Rubber hose. process of vulcanizing. J. H. Cheever . . . . . . . . . . . . . . . . . . . .  128.454 

Saddle. cart. C. C. Cushman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . . . . · · . . . . . . . . 128.459 

Safe. milk. J. W. Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123,458 

:�:�:;S�G.
E;,,:�:r� : : : : : : : : : : : : : : : : ·:. : : ·. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �::: 

Separator. grain. J. Es.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123.387 

Sewing machine. W. A. Mack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.498 

Sewing machines. gathering attachment for. W. A. Mack . . . . . . . . . . . . . .  128.494 

Sewinll machines. presser foot for. H. C. Goodrich . . . • . . • . . • . . . . . . . . . . •  128,898 

Sowing machines. tucking device for. J. W. Wharton . . . . . . . . . . . . . . . . . .  123.529 

Shaft coupling. W. P. Dngdale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123.464 

Shawl strap and traveling bag handle. J. S. Topham . . . . . . . . . . . . . . . . . . . 128.525 

Shawl strap and traveling bag holder, J. S. 'ropham . . . . . . . . . . . . . . . . . . .  128.524 

Shingle machine, H. L. Gooch . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.392 

Shoe fastener. A.  Klinger . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · , . . . . . . . . . . . . .. · · ·  . .  • 128.405 

Sieves. construction of. F .  J. Meyers: . .  ; . . ...
.  , . .  , . .. . . . .. . . .  ,' , . . ... . .

. . . . . . .  128.501 

l1IUNN &; CO •• 

Patent Solicitors. 37 Park Row. N" .... York . 

Inventions Patented In England by Americans. 
From January 10 to January 18,  1372. inclusive. 

[Compiled from the CommiSSioners of Patents'· Jonrnal. l 
ARTIFICIAL TEETH. -C. H. Mack, Portland. Oregon. 
BRONZING MACHINES . -E.  F. Benton. Bnffalo, N. Y. 
CARTRIDGE Box. ETC.-J. W. Frazier. New York city . 
CASTING METAL. ETO. -W. Setters. Philadelphia. Pa. 
COMBINED TOOL. -J. Dixon. New York city. 
COTTON GIN. -T . Bourne. New York city. 
GAS AND WATER PIPES. ETO. - 'V .  Radde. New York city. 
GUANO BAG. -B. R. Croasdale. Philadelphia. Pa. 
HORSE COLLAE. -Z . C. Robbi n s .  Washington. D. C .  
MARINE STATE ROOM .-L . D.  Newell (of New York city) . London. England. 
lS'EEDLE THREADER. -S . L. Mercer, Washington . D. C .  
PRINTING PREss.-A. Campbell. Brooklyn, N .  Y. 

Cock. stop, A. W. Wilkinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.584 Sign for street lamps. Bell and Jory . . . . . . . . . . . .  , . . . . . . . .. . . . . . . . . . . . . . . . . .  123.3�4 

Signal and switch tender. electro magnetic. H. S. L. Bryan . . . . . . . . . . . . 128,449 
REFINING OILS AND FATS.�C. Morllt (of Baltimore. Md. ) .  London. Eng. 
RELIEF VALVES. ETo.-A.  F. Allen. Providence. R. I. 

Slgna!lng apparatus for lire engines. electric. W. H. Mnmler . . . . . . . . . .  123.355 

Soap. apparatus for manufacturing. E. H. Gibbs . . . . . . . . . . . . . . . . . . . . . . . .  128.478 

Core bOX, J. C. Chapman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.829 

Corer and slicer. apple. H. W. Williams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128.540 

<Jountersink and plug borer. W. H. Dod!!'e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.463 

STEAM ENGINE. -E .  Cope. J. R. Maxwell. Cincinnati. Ohio . 
TINTING PHOTOGRAPHS. ETc.-H. Vander Weyde, New York city. 
WATER METER. -G. Sickels. J. H. Thorndike. Boston. Mass. Sole trimming machines. rotary cutter for. S. H. Hodges . . . . . . . . . . . . . .  128,478 

Spark arrester, H. F. Reiner . . . . . . . . . . • � • • • . . . . . . . . . . . . . . . • • . . . • . . . . . . . . • •  123,420 WATERPROOFlliG LEATHER, ETC. -W. MorriS, Philadelphia, Pa. 
Spinning. self: acting mule for, W .  Rouse . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . .  128.364 

Cultivator, J. R .  Minter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123,410 
Curry comb. J. Filson. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123.469 
Dental plate and tecth. R. E. Burian . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.451 

Dish washing machine. C. Woodrnff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123,434 
Ditching and tile laying machine. M. M. Hooton . . . . . . . . . . . . . . . . . . . . . . . 128.479 
Dock. lIoating, S. Janicki . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128.402 

Dongh mixer. R. Kent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123.408 
Drawer pull. H. Heret . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123,398 
DriU. grain. B. W. Gould . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128,894 

Dyeing ·with aniline black. J. Lightfoot. {reissue) . . . . . . . . . .  . . . . . . .  4746. 4.747 

Egg beater. H. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f28.858 
Electrical apparatus for preventing accidents. Verny and Velllet. , . . .  128.1127 
Electricity. automatic gas lighter by means of, A. N. Allen • • • • . . • . . . .  123.489 

Spinning machines. spindle bearlnlr for. H. L. Pierce . . . . . . . . . . . . . . . . . . .  128,85' 
Spirits. manufacture of alcoholiC. Rolfe and Rogers . . . . . . . . . . . . . . . . . . . .  128.428 

Stand. water cooler. W. F. Nickels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123,856 
Steam superheater. H. yost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128.542 

Steam pressure alarm, J • Cone . . . . . . . . . . • • . . • . . . • • . . • . . . . . . . . . • . . . . . . . • . . .  1�,455 
Steel. mannfacture of. J. Baur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . , . . . . . . . . . 128,443 
Steel for casting In green sand molds. manufacture of. J. Millwood • •  123.508 
Stitching button holes. machine for. D. W. G. Humphrey . . . . . . . . . . . . .  123.348 
Stove. cooking. J. A. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.419 

Stove. cooking. R. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123.481 

Foreign Patent s ,  
The population ot Great Britain is Sl ,OOO,OOO ; Of France. 87,000.000 ;  Bel· 

glum� 5,OOO,£XXJ : Austrla,' 86,000,000 ; Prus8ja, 40,000,000 ; and RUSSia, 70,000,000 
Patents may be secured by American citizens in all of these countries. 
Now is the time. while bUSiness is dull at home. to take advantage of these 
'!lllllense foreign fielda. Mechanical improvements of all kindS are alway. 
in demand in Enrope. There will never be a better time than the present 
to take patents abroad. We have reUable bUSiness connections with thf 
principal capitals of Europe . A large share of all the patents secnred 
In foreign countries by Americans are obtained through our Agency. Ad· 
dress MUNN & Co .• 37 Park Row. New York. Circulars with full intorma -Stove pipes, hot water reservoir for. C . Lauby . . . . . . . . . . . . . . . . . . . . . . . . .  128.489 

Supporter. abdominal. M. G. Briggs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123.826 tlop on foreillll oatents. t'nrnf.bed free. Elevator. P. Giffhorn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  123.391 
Enginc. locomotive. S. Skillman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128.867 

Engine. rotary. J .  D.  Richardson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123.862 

E n gine. traction. J. Greenslade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123.395 
Engines, condenser for steam, W. Wright . . . . . . . . . . . . . . . . . . . . . . .  o • • • • • • •  123,541 
Engln ..... savety valve for steam, H. W. Adams . . . . . . . . . . . . . . . . . . . . . . . . . .  123.436 
Envelope. letter sheet. C . Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123,389 
Excavating. softening frozen ground for. A. Derrom . . . . . . . . . . . . . . . . . .  123,384 
Extracts. manufacture of lIuid. L. De Puy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.886 
Fan. automatic. W. D.  L. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.476 

Fastener. shutter. T. S. Seabury . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.519 

Fence. I. L . Landis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.487 
File griping handle. A. Weed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128.488 
Fire place, G. R. Scriven . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,518 
Fire arms. cartridge for breech loading. I. M. Milbank . . . . . . . . . . . . . . . .  128.852 
Flour. manufactnre of, L. G. Binkly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123.446 
Furnace. boiler. W. C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.427 
}<'urnace for annealing plowshares. &c • •  W. M. Watson . . . . . . . . . . . . . . .  128,528 
Furnace for burning wet fuel, bOiler, G. Bantz, (reissue) . . . .  o . . . o . . . . .  4,731 
Furniture. wall gnard for. J. L. Brander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123.377 
Game. ball. E. A. Barrett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128.442 
Gas, manufacture of, A. W. Wilkinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � . . .  123,538 
Gas lIxture. oxyhydrogen, A. VI'. Wilkinson . • • • . • • • . . . • . . • . . . . . . . . . . • . .  128.535 
Gate. R. A. Bonlware . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123.447 
Gate. self· acting. r. D. Mishler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123,411 
Gage. dowel. J. Er . . . . . . . . . . . . . . . .  :. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128,887 

Governor cut o:ff� H. H. Meyer . . . . . . . . . . . • . . . • . . . • . . . . . . . . . . . . . . . . • . . • •  o. 12S,�OO 
Grain cleaner and separator. J. H .  Redlleld . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123.361 

Hair cllpplng machlne. G. H. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123.508 
Hall' tonic and restorer. Stock and Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123.370 
Harne. R. W. Jones . . .  ; . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.401 

Hame. staple for. J. Letchworth . . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . .  123.850 
Harness hook. J. U. Fiester . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123.340 
Head block. D. Parkhurst . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123,507 
Head block. D. Lane. {reissue) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.755 
Heating buildings by steam. apparatns for. S. F. Gold .  {reissue) . . . . . .. 4 .744 

Hoe. J. C. Miller . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123.502 
Horsepower. S. Pelton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,416 
Horseshoe. T. and R. Kinghorn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128.404 
Horseshoe stretcher. H. Thompson . . . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . .  128.523 

Table. extension. S . E. Wales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · 123.872 
Table. extension. A. Hanson • • • • . . • . . . . . . . . . • . . . . • • • . .  · . . . .  · · · . · · · · ·  • • • • •  · 128.897 
Telelrraph apparatus. G. Little . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128.490 

Telegraph receiving and transmitting instrument. G. Little . . . . . . . . . . . 123.491 
Telegraphy. W. C. Barney . . . . . . . . . . . . . . . . . . . . . . . , . .  , . . . . . . . . . . . . . . . . . . . . .  128.441 
Tender. dumper for railroad. T. C. Hendry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.844 
Terret. G. W. Soule . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . . . .  123,368 
Ticket hold er. Porter and Reece . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · . . . . . . . . . 123.860 
Track cleaner. Higley and Atwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128,845 

Trap. animal, J. Coombe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.381 
Trap, steam. C. Schmimdt . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · 128.515 

Tray, children's table, W. M. Conger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123,332 
Turbine motor gate. J. T. Fanning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.3S8 

Vehicle. spring bottom. J. S. MerrilL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,409 

Vehicles. ell iptic spring for. R. Halloran. . . . . . . . . . . . . . . . . . . . . .  . . . . . .  . .  128.396 
Vehicles. hub for wheels of. E. D. lves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123,480 
Ventilator. car. H. J. Ruttan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123,513 
Wagon brake. M. G. Pickett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.359 
Wagon. dumping. J. F. Applegate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128.440 
Wagons. end gate for. S. G. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123.480 
Washlng machlne. M. and F. Way . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128,481 

Washing machine. A. J. Rogel's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128.512 

Washing machine. H. S. See . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . . . . . . . . . . . . .  123,426 :Washing machine. C. Milner . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 123.854 
Washing machil'e. G. W. Gregory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.475 

Water wheel. C. E. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128,448 
Wood. preserving. L. Feuchtwanger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123.467 
Wrifiger. clothes. J. Makechney . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  128.495 
Wringing machine.M. and F. Way . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . . . .  128.482 

DESIG NS PATENTED. 
5.505. -PRINTED FABRIO.-F. Christie. Philadelphia. Pa. 
5.506. -SHAWL . -H. Erbs. Phil adelphia. Pa. 
5.507 .-TYPE .-A. Gilbert. Boston. Mass. 
5.508.-LEEOH JAR.-W. Neidlinger, New York city . 
5,509. -S0DA FOUNTAIN.-G. F. Meacham, Newton. Mass. 

TRADE-MARKS. 
644 .-UMBRELLAs .-Dawes & Fanning, New York city. 

HOW SHALL I INTRODUCE MY INVENTION ! 

This inqn1ry comes to us from all over the land. Onr answer is : Adopt such means as eVe!'y good bnsiness man uses In seiling his merchandise or in estabUshing any business. Make your invention known. and If It possesses any merit. somebody wlll want It. Advertise what you have for sale in such papers as circulate among the largest clas8 of persons Ukely to be Interested in the article. Send !tlustrated circulars describing the merits of the machine or Implement to manufacturers and dealers in the special artlcle. all over the country. The names and addresses of persons In different trades may be obtained from State directories or commercial registers. If tbe invention Is meritorious. and If with Its ntll!ty It possesses novelty and Is attractive to the eye, so much the more likely it is to find a purchaser. Inventors. pat. entees, and constructors of new and useful machines, implements, and con. trivances of novelty can have their inventions illustrated and described in the columns of the SCIENTIFIC AMERICAN. Civil and mechanical engineer. Ing enterprises. such as bridges. docks. fonndrles. rolling mills. architecture and new industrial enterprises of all kinds possesBing interest can lind a place in these colnmns. The publishers are prepared to execute Illustrations, In the best style of the engraving art. for this paper only. They may be cop · 
led from good photographs or well executed draWings, and artists will be sent t o  any part of the country to make the necessary sketcbes. i he tur· nishlng of photographs. drawingS. or models is the least expensive. and we 
tecommend that course as preferable. The examination of either enables 
as to determine if it is a snbject we wonld like to pnblish. and to state 
the cost of engraving in advance of its execution. so that parties may 
deCline the conditions without incurring much expense. The advantage 
to manufacturers, patentees and contractors of ha.ving theIr machines, 
Inventions. or engineering works lIlnstrated in a paper of such l arge clr · 
culatlon as the SCIRNTIFIO AMERICAN is obvious . Every issue now ex. 
ceeds 40.000 and wlll soon reach 50.000. and the extent of its circulation 
is limited by no boundary. There is not a country or a I8rge city on the 
face of the globe where the paper does not circulate. 'We have the best 
authority for stating tb,t some of the largest orders for machinery snd 
patented articles from abroad have come to · onr manufacturers throngh 
the medium of the SOIENTIFIC AMERICAN . the parties ordering having seen 
the article lllustrated or advertised in these columns. Address 

llIUNN &; CO., Hose. J .  Sharpe . . . . ' "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . 128.865 
Husker. corn, P. P. Snell . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.428 
Iron. manufacture of zinc from the dross in galvanizing, L. De Metz 128.461 

645 to 647.-FERTILIZERs. -Maryland Fertilizing and Mallnfacturing pany. Baltimore. Md. 
648. -SoAP. -J. Oaklev, New York city. 

3' Park How. N. Y. Com· �_ ========�����====�����=========== 
NEW llOOKS AND PUBLICATIONS. Jack. lifting. E. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 128 .347 

Key for lock. A. }'. WhHlng . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . .  123.582 
Knife and fork cleaner. etc • •  combined. Echternach and Welch . . . . . .  123.386 
Knife, skinning. A. McCarraher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.437 

Lamp, J. M. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123.415 
Lamp basket. P. J. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123,379 
Lamp ·�racket. H .  W. McDonald . . . . . . . . . " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.498 
Lamp burner. P. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�8.376 

Lamp chimney. E. Blackman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128,825 

Lamp, street. Schmidlin and Drlscoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  123,516 

Latch and lock for sllding doors. combined , A. F. Whiting . . . . . . . . . . . .  128.588 

J�ock. G. Bayer . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  128.444 

649 to 651.-WHISKY.-James M. ·O·Donnell. Staten Island. N. T. 
652.-WHISKY.-C. H. Ross & Co. , Baltimore . Md. 

APPLICATIONS FOR EXTENSIONS. 
Applications have been dnIy 1I1ed and are now pending for the extension 

of the following Letters Patent. HearingS upon the respecUve applications 
are appOinted for the days hereinafter mentioned : 
2O.091.-FLY TRAP s . -W. Riley. April 10. 1872. 
2O.564. -MANUFAOTURE OF RoUND BELTING.-M. J.cwell . May 29. 1872. 
20.180.-HARVESTER.-L. Miller. Aptll 17. 1872. 
2O,181. -i:{ARVESTER.-L. Miller. April 17. 1872. 

A TREATISE ON ACOUSTICS IN CONNECTION WITH VENTILA
TION, and an Account of the Modern and .Ancient 
Methods of Heating and Ventilation. By .Alexander 
Saeltzer, Architect. New York : D. Va n Nostrand, Pub
lisher, 23 Murray Street and 27 Warren Street. 

This book announces the novel theory that the effect of sonnd In buildings 
Is very materially modified by ventilation. The theory seems. at first sight. 
plausible, and we shall examine it with care. postponing remark until we 
have given the subject the attention it merits. . Should this theory prove 
tenable. it may lead to very Important changes in  the construction of 
bel' uarR,ch'sa thea1and pnbllc halls. 

© 1872 SCIENTIFIC AMERICAN, INC.



A New and Valuable Buok. 
THE 

FOR 

1 8 7 2 . 
Being a Com�endium of the SCientillc Progress and ms-

CO;';[lt�f � �t!:rl:t�· 8�� W���. oC�:�dso�eFyn. bounlff In muslin, $1 .00 :  extra binding, half calf, $2. Postage 24 cts .  MUnn & Co . •  Publishers , 37 Park Row, New York, Omce of the SCIENTIFIC AMERIOAN. This new and elegant work presents, in convenient torm, notices of the leading subjects and events, pertaining to SCience, that have occupied imbUc attention dnring -the 
�'::'Mel�l'dnl�h�hf��fci�J, °Wit�eH'l':'���:����;a�f�i�� The LEADING DISCOVERIlllS,  facts, and improvements, in Chemistry, Mechanics, Engineering,Natural History. and the various Arts and 8ciences, are recorded and lllusa trated. Sketches of prominent sclentilic men, with illustrations, are given, and amon! the portraits are those of 
�:!�daih�Noc:l�:ni�¥:��el, f�:slieffuJ!t:;:g�k!el�; Brooklyn Suspension Bridge, the Hoosac Tunnel, the St. 
����s !�ldlf!iis\��t�J'tt"1I��a�e!!�����?:�Fulai��O��� tlon, tables, descriptions of fmlfovements. with engrav· 
l�f:r::te al�e�!��e�r:�n�1�Uld b:a��O! �la��e i�f �!� l1bl'ary. Sent by mail to all parts of the world, on receipt 01 price as above, with the Pllstage. Address 

llIUNN &; CO • •  01l1ce o t  SOIENTIFIC AMERIOAN, 
37' Park Row, New York city. 

RATES OF ADVERTISING. 
Back Page - - - - $1'00 a line, 
Inside Page - - - "IS cent. a line 

f01' each insertion. 
f!:n(Jravin(J8 mall head advertisements at the same rate p/lf' 
line. bl/ m6a8Urement. as tl .. letter-pres8. 

B A I R D ' S  

SCROLL S AW TAKEN TWO FIRST PREMIUMS. T. L_ CORNELL, Derby, Conn . 

MACHiNISTS' TOO LS.-Send for ILLUSTRATED CATALOGUE. CHAS. GOOCH, CinCinnati, Ohio . 
ELECTRIC APPARAT US for BLASTING and Submarine W 'nk, manufactured solely by 
GEORGI<] E. LINCOLN & CO. , Room 9, 52 Summit St. , Boston, Mass . C8nslsting of : Electric Batteries of various sizes, Electric Fuses of any required length, Electric Fuse Heads, detached, Connecting Wire, Leading Wire, &c. , &c. Send for Circular. . 
W ANTED %t��nts ige s��wD:; ... :3;rg�0�°gje :latgrl� Medicine. In sickness It tells what to do and how to do It_ Get it and save Money, Health and Life ; also the lUustrated Farmer's and Mechanic's Book for WOrkln!! 
w.ibl?:h���� °i'?�lJ'��;: J�;"E{i���;lngs . E. B. TREA! , 

S CHENCK'S 
WATERPROOF TAGS AND LABELS. Dampness or exposure to the weather has no effect u��;:I��iur��;�Dt�P�t.(�lA'��omre��'1de�r.Jg��le. 

HILL, CLARKE & CO., 80 MILK ST., Boston, ENGINEERS, AND DEALERS IN !S T E A M  E N G I N E S  A N D  P U M P S ,  AND THE Best Class OF NEW ENGLAND 
I " O N  A � � C'L:� � � R� ? R K I N G 

A M A T E U R  
C u l t i v a t o r ' s  G u i d e  

T O  THE FLOWER & KITOIIEN GARDEN. 

t�: ��'Wi"l��!'i.r��1�i!:'h�} this wellaknown work Is now ready. enlarged and Improvedi ��� cg��:��7 tirha::!!ce�, besides hundreds of engravfngs in addition to its full descriptive price-list of 3,000 v .. > ieties 
�!treo�::"��'ii';.'"r�n81!�f�� lu�, Lilie . ,  Tuberoses,&c., with lull directions for their cula ture. This Is without donbt the most perfect work of the kind before the public. ;:rSent free to apPllca\\,!-l��ii'ij�j 012 (J(')�P�0�t'!.d�:s�a8s. 

Woodworth PlaYin[ Machine. 
to�;V�P�i:t�����e��cr.;�':!'�ftgo�jIC��ro�e�':,���a�� date, and they are Important-I wish tliose who have tested my machines. to know that I am prepared to serve them with a better machine than can he had elsewhere. JOHN H .  LESTER, New London, Conn. 

FOOT LATHES, best in the country. WOOD
. MAN &. I'Il{E, Lake Village, N .  H. Circulars free. 

Jritutifit 

P ERFECTION OF SPEED ON WATER WHEELS secured by the Hydraulic Rotary Governor. Retnrn, after testlng,jf you can afford to run wlthont it. Address J. S. ROU",RS, Tr. , 19 John st. , BORton. 
Highest Premium aWarded by American Inst. Fair, 1871. 

P R I N C E  & B A S S, 
MANUF AOTURERS OF 

Prince's Metallic Paint 
an"anJ�gi��f;��� !fs:��n.'ft �fI.I�08el�� s���n:��,:fa7. way, New York. pi"" All packages are marked with name on·the Side, and trade mark on the head. Send for a circu"l::a",r.:.. ________________ _ 

THE Union Iron Mills Pittsburgh, Pa. The attention of Engineers and Architects Is called to 
��5, �����dt�';;r�����1i::3 ::f:sb:r����:�ss����':,td lIanges, which have proved so oblectlonable In the old mode of manufactnring, are entirely avolded\we are prepared to furnish all sizes at terms as favorab e as car. be 
g�����,fHg,'ri��r:·c:''lfJg�c��YJI��Wtt�t�g'l.d';:� 

You Bsk WHY we ean sell 
First Class 'l Octave PIanos for 
!�9��n ta� :,n:.'!k�-;�yC= 
Plano Bold througb Agents, all 
of whom make 100 per et. profit. 
We have no Agents, but ship 
direct to fammes at Factory 
price, and watT8nt Five Years. 
send fOT tltustrated circular, in 
which we refer to 800 Bankers, 
Merchants. &c. (snme of whom 

YOll may now) using our Pianos tn 40 States and Territories. 
U. S. PlanO Co., 865 Broadway., · New York. 

H��'!ii�£ s�'it":'�,hx,:!;rc!� ¥,:;���cS'q!�s��'k���l:g��� Mammoth Cabbage, Mexican Sweet Corn, Phinney's 
W ster Melon, Brown's New Dwarf Marrowfat Pca, Bos. ton Curled Lettuce..:od other 
N ew a n d  v aluab l e  V e g e t a b l e s ,  
:u1��I��::t���IY� ���hVe����'b�.r :i:'d a�t��i�eg:�a� �1 the purest quality. My Annnal Catalogue Is now ready, and wi1l be sent free to all. It has not only all novelties, but the standard vcgetables of the farm and garden (over 
�Yyh�e���r� 'i�\C�/i-Yo�e':'�"e'd:. glo:\�g� 'c���ra o''tiri'; Catalogne wi1l be found copies of letters received from farmers and gardeners residing in over thirty dIfferent States and Territories, who have used my seed from one" to ten years. I warrant-1st. That all money sent shall reach me. 2d. That all seed ordered shall reach the purchaser. 8d_ That my seed shall be fresii and true to 
�a,:i-'£ieIfe�tci';'W!,s� free to all. JAMES J .  . GREGORY. 

P. BLAISDELL & 00., 
MANUFACTURERS OF FIRST CLASS 

MACHINI!STS' TOOLS. · Send for Circulars. Jackson st , Worcester, Mass. 
PATENT IMPROVED 

VARIETY MOLDING MACHINERY, 

. CIRCULAAlt SAWabBENCHES. For Machines and inJ.°f.'."�l?8s���it Lowell. Mas •• 

PARR'S 
TECHNICAL GUIDE, C��J��n.1ngo:��t�S��tctll'�SV1:ith.J¥;:S�:st��I�i'tt�::";.J� geSlgnS of Flower Stands, Table 'Mats, Corner and Hanging Shelves ; Work, Fruit and Card Baskets : Plctore and 
���¥!���ft!:,":�lJ� ��n �:�!:�te�';�S�IC yagn��s��J old of both sexes. Tool Chests for S1e chnd', youtli, mechanic and fanner ; Model Upright, Horizontal and Locomotive Steam Engines ; Model Yachts, Schooners Brigs and Steamships ; Mathematical Instrnments and Microscopes ; Portable Foot Lathes and Fittings and fine Ma-

�t':�l��1 T8g!�il��� 'i�����t�ae���e�o��� �::��i:�J students, and also first steps in Chemistry, being a series of 145 select and amusing Cb.emical experiments, instrnctive and entertaining, harmleEs and free lrom danger · also, description and Erlce of 90 different kinds of useful 
fund f.i88i��i��llrcdsM�gg:,�I�lla��;;�a��er���dov�ra�5 nfustratlons. Interesting and benellclal to every one. Mailed on receipt of15 cents. 

GEORGI!n�f.�ln�:!:I'ltt:;;h�;:'jCS' Tools. 

THE FREAR ARTIFICIAL STONE. 
INCOMBUSTIBLE, AND UNSURPASSED IN DURABILITY. Upwards of400 houses erected of it. In Chicago, 'foledo, Buffalo, Elmlra,N ew Orleans,NewHaven, Albany, Brooklyn, ann elsewhere . It can De sold at less than half the cost of labor on the natural material . Orders for stone received at the omee of THE NEW YORK FREAR STONB 

Co_ . N_ Y_ Llle Ins. Co_ Building, Nos. 846 and 8�a Broad' 
way. corner ot Leonard St • .  New York. 

�mtritnu. 
OF Jdanf'g Ohemiats, . 'EXTRACTS & CARMINES } TAYLOB & BABX1IIB, 

I R D I G o .  Lowell. M&8s. 
THE WOODWARD 

S T E A M  P U M P. 
En W��d�!�'!f.��f:����eg.!ai1�r�te�'}' Sf::lKd��dD�!S� ersifnWro't- lron Pll!e,BollerTube., erc. Rotels,Uhurches, Factories, and Pnlllic Buildmgs heated by Steam, Low Pressnre. WOOdward Ou . •  76 and 76 Center st. , N. Y. 

PER, 429 Lexington AYe· Chenn'cal AnaIYSl'S } Address Prof. J .  C. DRA-
• nue, New York CltV . 

1832. SCHENCK'S PATENT. 1871. 
WOODWORTH PLANERS 

And Re-Sawlng Machines, Wood and IronWorkln$. Ma-
���%?'M�t�ra;:n. ��Hra:�ci18 iY�:8t.�<&�\��i: 

MOLDIWG, 1I0RTISIWG, 
TUONING II; SHAPING 

M A. C H I N E S ;  
BAND SAWS, 

SCROLL SAWS 

Planin[ & Matchin[ 
MACHINES, &c., 

o�����SH�!; :�?t ���a 17' Superior to any In nse. 
J. A. FAY & CO. , CINCINNATI. OHIO. 

MECHANICAL DRAWING. 
UN CLE RA PHAEL'S LESSONS ON ME-CBANIOS and DRAUGHTING In WORK AND PLAY are worth ten times· the cost of the Magazine. Only 
��s'r fe��ln�a�e����ll� c\'lit¥,JN'a�R�f>Li�n�I�W.g Publishers. Springlield, Mass. 
Lathes & Drill Ohucks. 

WOODBURY'S PATEN T 

!!!!l!:!�lles'lr!!�!!!/!!�'1et!!e Saw Arbors, and other wood working machinery. S. A. WOODS, 1 91Llberty street,N. Y. !· Bend for CIrculars. 1 67  Sudbury street. Bos o n .  

NE W PA TTERNS. 
BOLT CCTTERS AND SHAPERS at low price. Bend to E. & R. J. GOUL!!, 
________________ N=:..ewark, .:" � J . 

WOOD-WORKING MACHINERY GEN. 
ardson :�ait�ntfn'ip�':!�I:�,.t!�gffl"a�:I:.1�e�o"B��.:':d 
26 Central, cor'WiT�1MJ;.R�J�':tii'ibID.'ifuSON. 

lllnstrM��JJ!I��Jo�aI§. �f sma Tools and Materials sent free to any address. GOODNOW 
& W I GHTMAN. 2S CornhlJl Boston. Mass. 

MUIIng MachiDes. 
STANDARD, UNIVERSAL, INDEX A�D PLAIN, In e;verl variety. ·of nnequalled design and 
r�s:h�I���1�8�IiriN�\'1���4�u�t";��'i.i��IWl� Street, Boston. Works at Hyde Park. 

PUMP§ -For Description, Price 
• Lists etc. , of the Best Centrifugal Pump ever Inven ed, with Overwhelming T >.�Imony 

In Its favo� ��nd for new I11nstrated pamphlet (olu !>P. ) to lIessrs. HJ<ALD. II ISCO & CO. Baldwlnsvl11e. N. V. 

ORCWf�Htl'HEIEFl.F'o 'r8R-F2�IBRI 
Acknowledged the best In the world for tone, touch and 
���'liWsHEI�\';&8'i.i,Fr4''g��!��w7Iea''ven, �g���ss 

C INCINNATI BRASS WORKS.-None but 

HORTONS, CUSHMANS, WHITONS, J best qnallty of Brass Work fOT Enonne Builders and 
maker.¥�il�"eS�w'.r. l}�Il{y�lKI�Mlff .tngo�ait:�i:':t'a�� 

Steam Fitters. F. LUNKENHEIMER, Prop!!e_�� 
ur ers' Agents, 2 Washington St. , Boston, Mass. OTIS' SAFETY �OISTING 

GR�AT REDUCTION IN PRICES !!a,!��e!f�. 
OF LE COUNT'S PATENT HOLLOW No. 348 BROADWAY. NEW YORK. 
·Iron aI;,��fe�I�OGS, and his Machinist Clamps of both $375 A MONTH-Horse and outfit fu 

HI. expanding Mandril Is a llrst cl&8s tool, which has . nlshed. Address NOVEL'·Y Co_ , Saco, Me. long been needed by every Machinist . Send tor latest circular. 

J B. BARSALOUX, Manufacturer and 
• Dealer in Domestic and Foreign Condiments of superior quallty : Worce!tershire Sauce, Chow Chow, Gherkins, Caperst Tomato Catchup, Horse Radish. M ana 

f:0esi Pickled OnlODs, PiccaJilly, Canlie Flowers, Mixed 
52\c� ;:ihIg�:::��i�[al ���':"s�I�oUI�"I&�� and Olllce, No. 

� H A V E  Y O U  S E E N  the Ne_ and 
Wonderful Method of Showing 
Ghosts In every Man's House without the aid of a medium ? Innocenl 
Amu."ement for the Home Circle. ',rhe 

� great. demand for this development of 
, " Optical Science shows it to be ONE OF THE 

WONnERS OF TRE AGE ! Sent post-paid for l\0 eta. ,  with 
directions. L.WALKER & CO· Box 4099, Boston. 

:��a�, Trees ! �:����' Plants ! ���:'d::�: Seeds ! 
A.fi1J1e and Crab Root(Jrat"t8. best sorts. 10.000 . . . . _ . . .  $00 _!l8 Pear. Std. Extra, 1 vr.1Barth tt, &c. , 3 to 4 ft . •  doz . .  2 .  
':::Jor.�"$kl�:pl;c\i Jl'1�t;: �s:,!lh'tg:.;,. ��: : : : . '. : :  :li:� 
8eedlln(J8. Sof't Maple, l.000. $1 ; Ash _ $S ;  Elm . . . . . . . . .  _ 2 _00 Illustrated catalo��il�/:�'i;;�r1;'�lb.r�\i�����·nl?c. 

MACHINERY �e��r�r:�I�!C�!.��cj; 
lU , & co. , 60 Vesey st_ . New York. 

SAVE 20 DOLLARS. 
BUy the ClIJ.EBRATED WILSON SHUTTLE 

SEWING MACHINE. The best in ·; he World. For Sale Everywhere. AGENTS W ANTED in unoc
cupied TerrilAlry. For Illu'trated Circulars, Address, 
WILS().N SEWING MAOHINE Co.,lCleveland, O . ; St. 
Lout., Mo. ; PhilB., Pa. ; or, TO'" Broadway, !i. Y. 

Full instrnctions tor home treatment . Address R. N .  TOOKER, M.D. , 117 E. Fifth st. , Cincinnati, O .  
P ATENT S  BOUGHT A N D  SOLD. E. H. GIDBS & CO . •  11 Wan St. , N.Y. 

$8E�fSI�APH$ 15 - - - - - - - - - - - -- - - - - - - --
- - -- - - - - - - - - - - - - - - _ ... ... .. 
.. - _ ... .. .. - ... _ - - - - - .. -- -- - .. .. - - - -

THE NONPAREIL TELEGRAPH Appa-ratus. -Complete outllt for Amateurs or Stucfents, and for short lines. Will worl< lines np to llve mnes in lenNth ; works on either open or closed circuits. Full 
;�� P��gto��th"I;;,�n!'st�t:�lrgr�oiof3 i.�::::::�o��i�: 
��t':H�o���e��. i'1l:\t��:J';ay �i.�'¥.�rp�lb��,:[x, 6010. 

SCROLL SAW. A 
S�� 1';;R tItC�L�R�_ T .  H. BICKFORD, 181 East Front St. , Ulnclnnati, O .  

A HAND-BOOK ON SILEX-Embraced in three practical treatises. 
It 8� �r����.?1I'::': ��lrlUt�if��:t,)a(,rK��::����re. III. A �Ide for Soal!-maklng. The work contains 8i7 pages, and may be mailed on remUtlng ,S. 20 to . L. & J_ W_ FEUUHTWANGER, No ; 65 Ced"r st. , New York. 

Oulver's Iron Drag Saw (Patented 1870. ) Is the best machine In the world for Sawing Wood. Two horses, one man and boy, wlll cut 10 to 40 cords a day. It 
��t: o�a�:'�l�fth �:'b�� tgl��es��ul;l' h��: o��nnte. 
� Price, with horse ·power complete. $150_ Address SINKER, DAVIS & CO. , IndIanapOliS, Ind_ PATENT Erne!}" Gdnders. Twist Drills. Fluted Haud Reamers, &c., unsnrpassed tor elegance 01' desigB, workmansbip, and duro.bUlty. These indispensable Tools can be pnrchased 01' ns Cor less than halt' their cost in an 

1:�'¥liR':.rf��� �hNis:(,IW:ft��c'j�,tU':,�� socket, R. I. 

AGENT for sale of 
P A T E N T  A R T I C L E S  for the State of Texas . 

P. O. Box 81 .  CHAS. U .  ELEY, Galveston, Tex. 

SHAFTIWG with PATENT HANGERS A Specialty, also Power Looms, SpOOling, Winding, Beaming & Sizing Machines of latest improvements, man. ufactured by THOS. WOOD, 2106 Wood st . ,  PitH ... , Pa. 

BUERK'S WATCHMAN'S TIME DE-TECTOR. -Important for all large Corporations and Manufacturing concerns-cal'able ot controll1ng with the utmost accuracy the motIOn of a watchman or 
catrolman, as the same reaches different stations of his eat. Send for .. C1rcularp. O. Box l�JB���R�ass. 

N. B. -This detector is covered by two U. S. Patents. Parties tis1ng or sell1ng these Instruments without authorIty from me will be dealt with according to law. 
Niagara Steam Pump. 

CHAS. B .  HARDICK, 2S Adams st . •  Brooklyn, N. Y. 

LATHE CHUCK8-HORTON'S PATENT from 4 to M lnches. Also for car wheels. Address 
E. HORTON & SON. Windsor Locks Conn. 

MODELS FOR THE PATEN1' OFFJCE, and experimental machinery of all kinds. HOLSKE MACHINE CO. , 279 Cherry St_ New York, near JelIerson St. A special shop for Patent Models. Many years experience. Refer to Scientific American Ollice. 
WOODWORTH SURFACE PLANERS, $125. Woodworth. Planers aftd Matchers, $S5O. HILLS & ROAG, 52 Courtlandt St . •  New York_ 

STEEL CASTINGS 
To PATTERN ; tensile strength equal to wrought iron ; will rivet over, bend, or caSe harden. Heavy w014klli�r\�V; P���Sh.il��I12r;;lIl!t ,;lt��W1fork. 

© 1872 SCIENTIFIC AMERICAN, INC.
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A dllertlsement8 will be adudtted on this page at the rate of 

$1-00 per line for each insertion. llngruving8 mall 
head advertisements ot  the same rate per line, by ?new;;· 

WHY NOT WRITE AT ONCE 'I 
We nrp, trying' t .. (l i st.l'ihll tA i n forrn fl tion i n  l'A!!nrfl to 

stood, the more they will he  so ld. Hence, we have pn�
pared ana interesting pamphlet, illustrated with fine 
'HlgravilH!�. whif'h giv(>s a full flnfl �orrAct accnunt of -
their mannfar;1nre ; also a Dt'scriptive Catn,}ogue, 'with 

(me. From itJ you will learn the prices, auw our pla�\;ot 
senning them hy Exnr('ss ; the 'V�lt�h not to hr> nrdil for 
tll1 yon h 8 V(' h n,n rt l pij ! m cl  ('x >l,m i n p d  H. A ,l d l'e� s 

l\'i ention that vou sa;w tIllS i n  the Sf'ieJJtific American. - - .  
llo stamp8 reqnired for 1�etu)rn p08taqe. 

Rcsidel t 1 -,  ul 'u a I l W r l L it ,  u .. cg'0.d u, d ll uliG .1 crri tories 
................... � ¢; .. "" ..... w ..... _!wt ..... Q· ___ -=� 'I' 

��.!.,�.:}�eCi�ll :;dvantages in WI' ting to us. as WI:' fiR-}m 
tlH� P-xtl'A. h P fl VV ('flFl�<l, �,il n,ntp(l to tlwRe l O (', fl l i tjPFl .  

F O  R, S A L  E , 
THE PROPERTY OF THE 

Chu is oaMachinB Works 
Norwich, Conn . ,  corner of Broadway and Willow Street, 
191 teet front, by 102 reet cleep ,  embrnc ng the SUbstantial 
brick huilding, 40 hy 60, four fioors, fitted with the neces� 
sary lines of shafting, steam, ga-; and water pijJes, with 
�g����g�s������f�ef���£l������t����e :�Nib�il��I�nadn � 
r;t�;s���i;jYl�{h����11���;�� ���l:iltcJ�il\�:i��a�f c�tf��1S� 
and a very large and complete assortment of small tools, 
f.i��lri;�' �l��Sy j{�g� �ife�·lilI�il��;Y: S�h�b��{��t����;��� 
thirty-five horse power, low pressure, manu�·actured by 
Hewes & Phillips, of Newark, tubular boiler, and costing 
in fuel 1'01' the necessary power of running the full shop, 
about one dollar per d ay . The convenient proxImity of 
the -property to the steamboat wharf and railroad de
pots, make the location for manufacturi g purposes far 
more desirable than can be found in inland towns, re� 
!�t��fa��JreenJ��gJ;��nS¥?I�t���re��a��;�n�\���! ��� 
machinery. will be sold together or separately, as may 
be desired by the pnrcha.ser. 

Apply to CHAItLES OSGOOD & CO., 
______ . N or',=l�_�_�..!'�n. 

BOME 
Insurance Company, 

OF NEW YORK. 

OFJ!'ICE� 1 35 BROAD'VAY.  

Cash Capital, $2,500,000 00 
4,672,043 50 

624,021 52 
Assets, January 1, 1 872, 
Liabilities, 

CRAS. C. MARTIN, President. 
J. H. WA SH BURN, Secretary. 

THE AMERICAN HATTERS' CON
nf'act�?'J�l'f�/:;f�Ii��Ld 8LAt�fl��os \��:tClithd �r.�w.a�: 
Recognized as the only article made that will make a hat 
tit ;  a boy will never fail to fit one wIth them ; conse
quently they arc great to produce business. Send for a 
circula::r..,. ______________ _ 

U 
I 
L 
D 
I 
N 
G 

FOR A SHEATHING, 
PLAS I ERING, 

ROOFING, P DEAFENING, 
AND 

CARPET LINING. 
Samples&circulars scnt frec,by E ROCK RIVER PAPER CO., . 

Chicago j or, 
B. E. HALE & CO., 

22 & 24 Frankfort St . , N.Y. R Sole Agents for Eastern States. 

� ST
C1T����;Or;D C�!�NY�ENVER 

EXECUTIVE OFFICE, No. 31 N A,SSAU STREET, NEW YORK, :February 1, 1872. The Coupons and registered interest due February 15, 
1872, on the First Mortgage Eight per Cent. (8 p. c.) Gold 
Bonds (1£. D.) anrt the Eight per Cent . (8 p. c. ) Gold 
First Mortgage Sinking Fund Lan(I Grant Bouds (W. D. ) ,  
�ilY�e ��'it�:1�� �%eDoetii�: �!i��r�i,Itoo�� ���¥'���t 
���E:ri!anoJ ��ea�JtKft,�� �ilV d�r����l��o(�f ¥���ntation 

FRANCIS A. COFFIN, Ass' li Treasurer St. J. & D. C. RR. Co . 

TODD & RAFFERTY, Manufacturers oj 
Steam Engines, Boilers, Flax. Hemp, Tow Bagging, _Rope and Oakum Machinery. Steam Pumps and Goverll-

��=ci��jJ; 3�.�:�ac�l�Ps�¥�r��l�r the N *� Yn��� �a�: cial attention to our new, improved, �table Steam lfngines. Warerooms, 10 Bar8lay st. Works .Paterson, N.J. 

1dtntifit 

Works, foot 01 East 2Sd 
street. New York city. 

Steam Pnmps, 
tl�aJ'�rff. to every possi 

Send for a Price List. 

KEUFFEL & ESSER, 
NO. 116 FULTON STREET, NEW YORK, 

Importers and Manufacturers of only first class 
D R A W I N G  M A T E R I A L S ,  viz : 

Mathematical Instruments. Drawing Papers, Profile Paper, TracinK Cloth, Chesterman's Tapes, Chains, LevelIng Hods, Hard Rubber Triangles Rnd Curves, Water� colors, Brushes, etc . A new illustrated Catalogue and Samples of Drawing Paper will be sent on receipt of 25 cts. 

Public Health PrOlnoted ! 

THE BEST SAW GUM M ER OUT, ONLY 
$15 j Emery G rinders, at $25, $40, and $100 j Diamond Turning '£o'.)ls, $15 ; Solia Emery whepls of all sizes ' The above standard goods axe all of our own mannf'n.cture A1dress THE TANITE CO., Stroudsburg, Monroe Co. ,Pa 

I :I lj j� jli i" WEi 
S AM UEL CARE Y, Importer of French Burr 
. .Stones and Bolting Cloths, and dealer in Mill Furlllshmgs generally, No. 7 Broadway, New York. 

Working Models 
And Experimental MachlnerY.1.Metal. or Wood made to oreler bv ,}. F. WEhNER. 62 Center st. N. Y .  

W I R E  R O P B . 
STEEL. CHARCOAL and B. B., of the very . best q,nality, su�table for Ships Rigging, Suspensio�l' BrIdges, Guys". DerrIcks, Inclin ed Planep, HOisting purposes, &c. A Large Stock constantly on hand at JOHN W. MASON & CO. 'S, 

43 Broartwuv, New York. 

Leffel's Improved Turbine, 
NEARLY SIX THOUSAND 
1� ·to 2fo tPe�T. in use ; under heads from 

Send for our pamphlet, one hun-und twenty pages. 
JAMES LEFFEL & CO., 

STEAM PIPE AND 

BOILER COVBRING. 
EC9NOMY, , Safety, Durability. CHALMERS SPENCE 

_ __ Co. , fo�-,-_9_tl��, N .Y. , 1202 N. 2d st .. �on� 
PREVOST'S ELECTRO

Magnetic Motor Co 
To Telegraph Co's. , Gilders, Silver Smiths, PhYSicians, 

r:ril��SOI�Sr o��ec�:��e'lfil�t to�·e'li���o�o���:r��ds �ulbir� works. The services ot M .  Meynial, maker of mathe� matlCal instruments, and former manager of the elcctric llgllt ::tt the Grand Opera of Paris, Brc secured. Also, Pl'opnetors of Prevost's new battery , and Barjon's new galvaniC flui d :  No. 1 Battery, 6 ill . , $5-No. 2, 8 in. $6-
:�g���y ?s;�����h 7�il(r��el�do����1. Itd����scg�!���Y: 36 A mity Street, New York. E. Prevost, Superintendenr 

WANTED-A Second Hand Richardson 
& Merriam inside head Moulding Machine. Address, stagsfiS�J.i,�'s"'':k'vENS & CO. , Toledo, Ohio. 

W B. SAWYER'S IMPROVED SHAV
• ING AND DUST CONVEYOR. Prices reduced. Correspondents allowed a Commission. Address 181 Park Avel1ue, Brooklyn, N. Y. -----------------

E1 
MACHINERY, 

Sate .. , all.1 lUechallical SUI.plies, 
A. S· & J. GE AR & CO . ,  5 6  t o  6 2  SUDBURY STREET, BOSTON, ),lASS. ,  

ASBESTOS, finely ground, in packages to 
suit customers-for sal�t at very low figures, by 

L. & J. W. FE UC"TWANGER, Chemists, 
55 Cedar St. , New Yor)l: 

IRON PLANERS, ENGINE LATHES, 
Drins, and other Machinists' Tools, of SUjeriOr qual-

�\6h o�n�ap�·i���gcf;:��ngE,frAv�Jo�ANti} f8;fflR: ING CO. , New Haven, Conn, 

WIRE R OPE. 
J O H N  A .  R O E B L I N G ' S  S O N S ,  

1I.A..NUFACTUBEB8, TBRNTON, N. J. 

FOR Inclined Planes, Standing Ship Rigging, 
Bridges, Ferries, Stays, or Guy.� on Derricks & Cranes, 

Tiller Ropes, Sash Cords ot Coppel' and Iron, Lightning 
&�

n
�6pc��? a�l �f�!t;or ���.�a!:jtii!�o�ei:en Ato pP;ilJ; 

circular, giVi¥r price antl other information. �cnd for 
ra��f�i���n co���=�\��: h��l�::&��\r:k����g�us: No. 117 Liberty street. 

�;\griculture Benefited ! 

GOU:X:'S 
PATENT ABSORBEN T  CLOSET & URINAL. 

Goux system possesses all the advantages of earth system without its disadvantages ; omical, deodorizing, and self- acting. The whole refuse of every hoube, as excreta" liquid or SOlId, ashes, and swecping8, are disposed of and turned t') account., and it is applICable lD indivi(mal cases, dwellings, and in large communities . The alterations 
�ge�e tgr���aVry C!��I!� , t�rcadl��� 
costly in the Goux process than in any other, and it is applicable to the best description of houses, as well a3 to the dwellings of the poor. "Scientific Amtrican, January 1, 1872. 

The fact that this Shattmg has 75 per cent greater �trcngtb , a fine� finish, and is truer to gage, than .. any other In use. renders. It undoubtedly the most economical . We re also the SOle manufflcturers of the CELEBRATED COL� T INS PAT. COUPLING, and fUl'nish Pulleys, Hangers etc. of tpe most approved styles . Price lists maIled on appli� catIOn to JONES & LAUGHLINS 120 Water street, Pittsburgh,'Pa. 
,pr Stocks of this Shafting in store and for sale by 

� ULLER. DANA & FITZ. Boston, Mass GEO. PLACE & CO .. 126 Chambers str'eet, N .  Y. 

ORIENT SAFETY LAMPS, 

AGENTS MAKE $10 A DAY 
SELLING THESE LAMPS. 

Manufactured by 
WALLACE & SONS, 89 Chambers St . •  New York. 

BABCOCK 

[FEBRUARY 1 7, 1 872.  
Addres 

Union Stone Co. ,  
Patentceft and Manufacturers of ARTIFICIA L STON E & 

EIU EKY 'VH E E L S  and Artifieial Stone allll EIIlery'�heel Machinery anti Tool s t;end for circu-lar. 
2fh,���,�bN�

r
�tl'ss. 

L. JV. Pond---Ne'UJ Tools. 
EXTRA HEAVY AND IMPROVED PATTERNS. 

LATHES, PLANERS, DRILLS, of all sizes ; 

Ml1Ii�e����in����:a�!�a' ���t ���t:��nfi'a:ddp��g�!e ana bheal's for Iron. 
!ltO� g;c:�tde� t{::s�om8, 98 Liberty st. , New York ; Works 
______ �A�.'__.':C'-. :"S�T!,E":B"B,,INS. New York, Agent. 

VEIlEERS, 
H A R D W O O D B O A RD S ,  

Large and choice assortment 01 
FRENCH BLACK WALNUT. AMBOINE. THUYA HUNGARIAN ASH ; Together with a complete stock of DOMESTIC FINE FIGUREU VENEERS BOARDS AND PLANK. ' 

or Send for catalogue and price list. 
G. W. READ & CO.,170 & 172 Center St., N. Y. 

Factory. 186 to 200 Lewis st . •  between 5th and 6th sts. 
H U T  C H I  S O N  & C O ., 

Commission Merchants for the sale of Steam Pumps Engines, Boilers, Machinery, and Manufacturers' Sup� plies, corner otWood Street and Second Avenue, Pittsburgh, Pa. 

American Saw Co" Manufacturers of 

And Pt:�rforated CirCUlar and Long Saws. Also Solid Saw's of aU kinds. No . 1 Ferry st. , cornel' Gold street New York. Branch Oillce for PaCific Coast. No. 606 Front street, San Francisco , Cal. 

ENGINE READ Y FOR USE. 

FI're Extl'n[Ul' shOr THE BAXTER S'l'EAM ENGINE i s  man-lJ � ufactured by Colt's Patent Fire ArmSM�nUfacturm� 
" ABSOLUTELY THE ��Pa�i�dil�:�\fO��o����n'dw:��ef�lfyu:����n��� ett�Yr 'Work, ' BEST PRO'l'ECTION Every B9iler is tested under inspection of the Hartford 

L. Steam BOller Insurance Company, and by them Guaran-
AGAINST FlUE !" teed and Insured. We, therefore, feel justified in claiming that, in pOints of mechanical construction, safety, and durabnity, the BAXTER.ENGINE has no equal ; while in simp . icity of constrl:lctlOn, economy of space and fuel, it stauds WIth-

Send or " It's Record." 
F. W. FARWEI.L, 

!Secretary. 
407 BROADWAY, N. Y. 
656 W ABASH A VENUE, 

CHICAGO. 

TIlE adoption of new and Impruved applica
tions to the celebrated Leschot's patent, have made these drills more fully adaptable to every variety of ROCK DRILLING. Their unequalled eillciency and 

�'it����: �l� ��n����d��1{t ��t�a��o��I�i�g���! :::t� terns ; WITH AND WITHOUT BO [LERS, and bore at a unitorm rate, of THREE TO FIVE INCHES PER MIN 
8nH\Mi� �'li'!FiMt a¥,J�'lf�'i1Sk�H"i�r�L�I��t work,. also, to DEEP BORING FOR l'ESTIW'G THE VALuE  OF MINES AND QUARRIES. TEST CORES taken out, showing the character of mines at any depth. Used either with steam or compressed air. Simple and durable in construction. Never need sharpening. Manufactured b:v THE AMERICAN DIAMOND DRILL CO • •  No. 61 Liberty !St., New York 

Swain Turbine. 
"OnrLow·WaterWheel from this onll 
WILL DO TEN PER CENT MORE WORE 

on small streams, m a dry season, than any wheel �ti:t�n;�fit��·sts�ave the best results, in every respect, 

ol!��l�g��\ o�J���:t Lowell, with Diagrams and T. -

TalC SW AI:N TURBINE co., 
lVerth Chelmsford, Bass. 

out a nval. ' 
sg�t{o� Engines are now in use, and giving entire sat-
S!zes�2, S, 5, 8, and 10:horse power. 
,lI or Clrculars and PrIce List, call on or address 

TIlE BAXTER S'l'EAM ENGINE CO., 
18 PARK PLACE, N. Y. 

From 4 to 500 horse powfr, 
including Corliss Engines, Shde Valve Stationary Engines, POI'· able Engine�, etc. Also Circular Saw Mills, Shaftln;r, Pulleys, etc. Wheat and Corn lVlills, Circular SMVS, etc. 

Send for Price List. 
WOOD & MANN, 

Steam Engine Company 
WORKS-UTICA, N. l. 

PRINCIPAL OFFICE-42C ortInndt st., New York. 

LUBRICA TORS. 
DREYFUS' celebrated Self-act 

ing Oilers, for all sorts of Machinery and Shafting, are reliable in all seasons, saving 75-95 per cent. The Self· acting Lubricator for Cylinders is now adopted by over 80 R. R. in the U .S" and by hundreds 0 stationary engines. Send for a circular to NATHAN & IJREYFUS,HJ!!Liberty St. ,N.Y 

DRYING MACHINES for PRINT WORKS, 
C01'P��Eo�<f���kljl\:6'N .&"sMxItI�fJk�S tz;':�� ?� connectIOn with PRIN TING MACHINES at prices ran�nl1/rom $600 upwards. Also. Machines for DRYING 
iY1l'INT�� §i�j'lrWGG �8FZ� l?J:?Z,H�i ���gl';;;�� H. W. BUTTERWORTH & SONS, York St. , below Cedar St. , Phlladelphia, p.a. 

PAT. SOLID EMERY WHEELS AND OIL 
STONES, tor Brass and Iron Work Saw Mills, and Edge TooiR. N orthamnton Effi'''"V Wheel Co. Leeds.Mass. 

THE " SCientific Ame: ican " is pnn.ed with 
CHAS. ENEU JOHNSON & CO.'S INK. Ten"h· . ud 

Lombard sts. Phlladelpbla, lIlld �9 Gold st . •  New 1'01 � 
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