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IMPROVED BRICK MACHINE. 
We illustrate this week a recently devised apparatus, 

known as the "Great American" brick machine, in using 
which, to quote the words of the inventor, "the brick maker 
ha.s the satisfaction of knowing that, in five minutes from 
the time the clay is taken from its original bed, it has been 
thoroughly �empered into a uniform homogeneous mass, 
pressed into the nicest shaped brick, and placed into the 
hack, where no more handling is required until the brick are 
dry enough to enter the kiln." How these excellent results 
are obtained, the reader will find in the following description: 

A, in our engraving, 
is the pug mill; B is the 
mold wheel containing 
twenty-four permanent 
metal molds, C C C, ar
ranged in groups of 
three; under the latter 
is a movable bottom or 
follower, not shown, 
provided with a roller 
and traveling on a cir
cular track, D, which 
raises or depresses the 
follower at proper points 
in the revolution of the 
mold wheel. Motion is 
communicated by the 
main pulley in the fore
ground by bevel gear
ing to the upright shaft, 
G, on the lower part of 
which a horizontal pin
ion actuates the mold 
wheel, B'; while near its 
upper end is suitable 
gearing, H, which ro
tates the beaters within 
the pug mill. 

The clay is brought 
directly from its bed, 
and not moistened un
less it is too dry. in 
which case a little water 
is added. The figure 
on the right is repre
"ented as shoveling the 
crude material into the 
receiver of the pug mill, 

. within which it is thor
oughly ground, tem
pered, and reduced to a 
homogeneous mass of 
about the consistency of 
thick putty. Thence it 
is forced into one of the 
groups of molds, C, 
which is carried under 
it by the revolntion of 
the mold wheel, B, a 
polished metal surface 
g i v i n g  the proper 
smoothness and finish 
to the top edges of the 
brick. The follower 
under the mold wheel then travels up an incline, raising 
a group of bricks, E, from the molds, all the angles and faces 
being preserved smooth, eharp, and perfect. As each set of 
bricks rises from the mold, it is lifted off by the clamp repre
sented in the hands of the figure on the left, and placed upon 
a double decked truck that is capable of holding one hun
dred bricks. When filled, the truck is wheeled away and its 
<contents piled in hacks eight or ten bricks high. Each rev
olution of the mold wheel, therefore, turns out twenty-four 
bricks, and it is claimed that the machine can produce sixty
five per minute, or thirty-nine thousand in a working day of 
ten hours. 

There is no doubt but that this apparatus is compact, of 
great simplicity, and economical, in that it produces brick 
without skilled labor. That it is a decided improvement 
over the old-fashioned methods of grinding up clay with a 
superabundance of water, molding in sanded wooden molds, 
and allowing the moisture to evaporate by spreading the 
brick in a sanded yard, is also evident. It is neither a "soft 
mud" nor a "dry clay" machine, but aims at a medium be
tween the two extremes. To continue the list of advantages 
which tlte inventor claims, the clay is tempered in the ma
chine itself, so that no separate process is necessary; no 
molding sand is required, the polisheli steel molds answer
ing every requirement; no handling or washing of molds, 
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nor edging or spatting of bricks is needed; the bricks are 
taken directly from the machine to the hack, where they re
main while drying, protected from rain and frost .• A smaller 
yard will give the sarue drying capacity, the hacks being only 
six feet apart; and, lastly, the bricks can be manufactured 
at a much reduced cost. 

The inventor points to the severe test which his bricks 
withstood during the Chicago fire, when 50 per cent came 
out perfect. As an item of interest, we note that the paten
tee affirms that he has made five hundred millions of bricks 
since 1865, in Chicago and other points, and that the compa-

THE GREAT ADRICAN BRICK MACHINE. 
ny working this invention has turned out eight millions du
ring the past season. 

For further information, address the Great American Brick 
Machine Company, E. R. Gard, President, No. 53 South Jef
ferson street, Chicago, Ill. 

----------.... � . . � .•• ----------
Ozokerlt CandleR. 

So much money has been expended in advertising ozokerit 
that in England the public generally look upon the candles 
purporting to be made from it as, in fact, nothing more or 
less than the adamantine candles long furnished to the trade. 
The suspicion is, however, entirely unfounded, as the can
dles are really made of purified ozokerit, which is paraffin 
of the best quality. Ozokerit, or native paraffin, also called 
earth wax, was found embedded in sandstone near Slanik in 
Moldavia, in the neighborhood of coal and rock salt deposits. 
It was afterwards discovered in the Carpathians, from which 
latter source the English manufacturers obtain their prin
cipal Bupply. The crude mineral has a brown, green or 
yellow color, is translucent at the corners and exhibits a 
resinous fracture. It is naturally brittle, but can be kneaded 
like wax. When exposed to the air it oocomes black and 
waxy, and when rubbed is negatively electrified and 
yields an aromatic hydrocarbon odor. The low melting 
point of 66° C, render� the �dmixture of certain other less 

[$3 per A.nnum, 
IN ADVANCE. 

fasible substances necessary in the manufacture of .candles. 
The illuminating power of candles made from ozokerit has 
been expressed by the following comparison instituted by Dr. 
Letheby: To afford a given amount of light, must be taken 
of ozokerit candles, 754 ; paraffin candles, 891 ; wax candles, 
1,150. The candles can be colored with mauve and ma
genta, and they then present a fine appearance. 

�.�.�.'�.-----------
Engl18h Prlze8 Cor Economical Stove8. 

A friend of Sir W. Bodkin's has presented the sum of 
$2,500 to the Society of Arts, London, to be awarded in 

prizes or " otherwise ,j 
for the invention of im. 
proved stoves for secur
ing economy in the use of 
coal for domestic heating 
or cooking purposes. The 
Council have accordingly 
announced five prizes, 
each of which will con
sist of the Gold Medal of 
the Society and $250, to 
be awarded as follows, 
provided the competing 
articles satisfy the judges. 
The announcement is as 
follows: The SocietY'1I 
Gold Medai and $250: 

1. For a new and im· 
proved system of grate 
suitable to existing chim. 
neys as generally con
structed, which shall, 
with the least amount of 
coal, answer best for 
warming and ventilating 
a room. 

2. For a new and im
proved system of grate, 
suitable to existing chim
neys as generally con· 
structed, which shall, 
with the least amount of 
coal, best answer for cook· 
ing food, combined with 
warming and ventilating 
the room. 

3. For the best new 
and improved system of 
apparatus which shall, by 
means of gas, most effi
ciently and economically 
warm and ventilate 8 
room. 

4. For the best new and 
improved system of ap
paratus which shall, by 
means of gas, be best 
adapted for cooking, com
hined with warming and 
ventilating the room. 

5. For any new and im
proved system or arrange
ment, not included in the 
foregoing, which shall 

efficiently and economically meet domestic requirements_ 
The Council reserve to themselves the right of withhold

ing all or any of the above prizes, as the judges appointed 
by them may determine. 

The competing articles mnst be delivered not later than 
the 1st of December, 1873, with a view to their being tested, 
and they will be subsequently shown in the London Inter
national Exhibition of 1874. Further particulars as to place 
of delivery and other arrangements will be published as 
soon as they are finally settled. 

One moiety of the sum presented to the Society is thus 
disposed of, but what arrangements are in view for dispos
ing of the other are not at present made public. 

------------.. � ... � ... ------------
Mechanical Engineering In Cornell tJnlv.nltr • .  
It may be a word of encouragement to young meehanics in. 

the shops to know that the Board of Managers of' Cornem 
University have selected, for the head of its mechanical engi: 
neering department, Mr. John Edson Sweet, at Syracuse" 
N. Y., a young man who, with but a common school educa .. 
tion, has risen from striker at the forge, through the machine
shop and drawing room, to be an instructor of engineering-' 
in this celebrated school. He has contributed, during the· 
past year,a series of articles to JiJnqi'fIIJering, on "Mechanical' 
Refinements. " 
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have already presented, left for us to say. We would urge 
upon the Senate the simple fact that for this appropriation 
there is no necessity; because, first, as has already been stated 
by a representative, our citizens should know that for individ
ual success they must depend upon individual enterprise, indi
vidual merit and individual energy, and that they are not to 
be nursed by the Government so that the few may be enriched 
at the cost of the great body of the people. Second, because 
we are sure of an adequate representation in any event. 
This is but a natural conclusion drawn from the precedent 
of previous European industrial expositions, in which near
ly every large manufactory on the Continent exhibited de
vices of American origin. Corliss Steam Engines, McCormick 
Reapers, Amoskeag Steam Fire Engines, Howe, Singer, 
and Wheeler & Wil�on Sewing Machines, Gwynne's Rotary 
Pumps, Burleigh Rock Drills, Blake's Stone Crushers, Blan
chard's Lathes (in every country where they make gun stocks, 
lasts, spokes for wheels, or irregular forms of any kind), 
Whitney's.Cotton Gins, Gatling's Mitrailleurs, Remington 
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fiues. They we�e, probably, a little out of shape when put 
in, had become somewhat weakened by use, and finally col 
lapsed when the pressure was a little higher than usual. Ii 
these flues had beenperfectly round, they would have had a 
collapsing pressure, when new, of about 606,000 X (h)2 : 
30 X 17 _55·5Ibs., as determined by the rule which Fair 
bairn deduced from his experiments on the strength of 
flues. 

The laps of the girth !learns would strengthen the flues to 
a slight extent, anJ, in this case, about an equally !llight 
weakening had taken place by loss of shape aad by use, so 
that the collapse finally occurred at just the pressure indi
cated. 
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82 Rifies, Hotchkiss Projectiles, Tilghman Engraving, Root 
� Blowers, Colt's Revolvers, Clothes Washers and Boilers, Sil-
41 ver's Marine Governors, Henderson's Process for Iron, Danks' 
41 Rotary Puddling Process, Hayden's Invention for Hollow 
48 Ware, Hyatt's Pavements, Print Writing Machines, American 
:� Pianos, and Hoe and Bullock Printing Presses are but a por
� tion of the large number of our inventions in constant use 
57 abroad which it is safe to say will be found in the coming 
40 show. 

These Iiues should have been made at least one quarter' 
inch thick, or should have been strengthened by properly 
fitted rings of angle iron at intervals of seven and a half 
feet. A good engineer, designing such boilers with a vieW' 
to making good work and sustaining his reputation rather 
than deferring to a penny-wise, pound-foolish spirit of 
economy, would have made them of 5-16, or even 3-8 inch 
boiler plate. Although our law dictates that boilers should 
have, when new, a strength only about four times greater 
than their working pressure, good engineers are inclined to 
make the " factor of safety " six or more in every part. 

The other fiues of these boilers should be looked after at 
once, or they may produce a more serious disaster. It. 
would also be well for those whose lives and property are 
jeopardized, to ascertain how it happened that, where steam 
was nominally carried at forty-five pounds, the pressure 
could by any possibility rise to fifty-five. B���1������S'i�:;:1���tgf����:: � �r:�� :���,
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g We would remind Congress that our Centennial Exhibition 
41 is now a suppliant for a national subsidy, and that although 
fs the same objection to extending Government pecuniary aid 
g� to the advertising of private business holds here as well as 
35 in the case of the forl'ign show, still, of the two, if it is 
41 deemed expedient to grant such assistance, our own Expo
� sition certainly merits the preference. We need not dwell 
40 upon the fact that there are hundreds of matters produdive 

------------ .. � .• � ... -------------
l'ROSl'ECTS FOR 1873. 

We are gratified to be able to state that the subscriptions 
to the SCIENTIl!'IC AMERICAN for the new year of 1873 a.re 
pouring in from all directions. and there is every prospect 
that our regular edition for the year will reach the round 
number of ]/'(fty thousand copie8 per week. 

CAN BUILDINGS BE SET ON FIRE BY STEAM l'Il'ES 1 
The recent destructive fires have raised the question as to 

the safety of the use of steam pipes in heating buildings; and 
as in some instances the true cause has been enveloped in mys
tery (which is quite natural, as fire destroys all evidences) 
the Fire Marshal of New York has found it most expedient 
to throw the blame simply on steam, in those cases where th8 
buildings were warmed by that agent. 

As steam may be considered to be the most safe, healthy, 
and economical of all modes of heating buildings, such a 
suspicion is to be deplored, as it is apt to raise a prejudice 
agaiI)st it; hot air furnaces may be considered dangerous, 
as proved hy the well established evidences of the fire records, 
but not so with the steam heating. In fact, there is not any 
well aut.henticated case on record wherein pipes, through 
which steam passes, have actually set fire to woodwork, and no 
one experimentor has yet succeeded in igniting wood with 
such pipes. We maintain that any man of science who has 
studied the subject of steam, or any practical engineer of 
common sense, knows that all that steam can do, even when 
superheated, is to make the woodwork hot and dry, and to 
predispose it to catch fire. The spark must be supplied 
from another source; the steam tubes can never attain, out
side the heating apparatus, the high temperature of 900° or 
1,000° Fah. required for the red heat which is necessary to 
set woodwork on fire. 

In this city many of the steam heating appar&tuses are 
worked on a preisure not above 10 lbs. per square inch, in 
excess of atmospheric pressure, which gives a heat of 241 ° 
F. for the water in the boiler, and a somewhat less heat, of 
course, for the steam which circulates through the pipes. In 
the majority of buildings heated by steam, a common boiler 
is used, from which steam pipes are carried through the 
premises, and an ordinary pressure for such boilers is 40 lbs. 
per inch, which gives a heat of 289° F. At a pressure of 
120° lbs. above the atmospheric pressure, we have a heat of 

B55°. It will thus be seen that at pressures, far above any 
that are used for heating purposes, the heat circulated in 
the steam pipes is much below that required for the ignition 
of wood. 

That steam pipes predispose woodwork to combustion, and 
even may assist the spontaneous combustion which is apt to 
Bommence in rags soaked with any animal or vegetable oil, 
cannot be denied; but then any heating apparatus will do 
the same, and steam is in this respect· not so dangerous as a 
draft of hot air proceeding from a furnace, in which a leak 
may carry a spark upward, while a leak from a steam tube 
is utterly harmless. In regard to spontaneous combustion, 
.. y danger of that, from oil, may be avoided by using for lu
b.Neation the heavy lubricating petroleum. This material is 
not apt to oxidation or spontaneous heating, as one of our es
teemed correspondents discovered and published in our pa
per i1everal years ago; which valuable property is now also 
being pu1licly recognized in Europe. 

..• � ... ------------
THE A.USTRIAN SHOW BEFORE THE SENATE. 

It is probably needless to state, that the bill granting 
$100,000 as an appropriation for American representation at 
the Vienna Exposition having passed the House, the support
ers (}f the scheme will concentrate every efiort to induce the 
Senate to increase that sum, in order to allow of a raid upon 
the Treasury proportionate to the extravagant figures hereto
fore fixed upon by the United States Commissioner. The 
Senate undertakes the consideration of the measure with 
" full knowledge of the objections which ever since its 
reception have been strenuously urged,and with the advan
tage of the previous discussion on the merits and demerits of 
the bill. 

We have traversed the who1e ground 80 fully and so 
lIWlutell tha.t there is little ia addition to tha.t which we 

of more benefit to the country at large-the reduction of the 
national debt, the renewing of our commerce, and the im
provement of the navy are bitt examples-to which every 
spare dollar in the Treasury could be advantageously applied. 

We hope our friends who have not yet renewed and all 
who are engaged in the formation of clubs will send along 
their names as rapidly as possible. To prevent the loss of' 
back numbers to those whose remittances are a little tardy. 
we electrotype each issue and preserve the plates, whereby 
we shall be enabled to print new editions of any ilUmberli 
that may be required. 

'1'he terms of the SCIENTIFIC AMERICAN are $3 a year' 
$1.50 for six months. 

-------------.� .. � ... -------------

The Centennial has met with decided disfaTor from the 
people, as shown by the withholding of individual subscrip
tions. Such an expression of popular opinion has but one 
unmistakable interpretation, and that is that the public, if 
they refuse to counienance an exhibition, which will draw 
the industries of other countries to our own borders, which 
presents no obstacles to the safe display of the world's best 
p!.'oducts, which at the same time will afford an opportunity for DU 1II0TAY'S l'ROCESS FOR OXYHYDRIC ILLUMINATIO 

aggrandizing ourselves by the exhibit of our wonderful pro- Our excellent cotemporary, Les Mondes, a Parisian scien
gress during the past century, they look with still less appro- tific weekly, translates our recent article upon oxyhydric il
bation upon a plan which presents not only an equal but lumination, from which, to use its own words, it derives 
a !Kger number of disadvantages, with a far less pro- "affliction alYl consolation at the same time." Speaking of 
portionll-te amount of benefits to be gained. M. Tessie du Motay'S system. it says: "Misunderstood in 

We trust that, so far from increasing this appropriation, a France, the inventor and the iRvention are received and ap
pIan which we understand is to be advocated, the Sena'te will plauded abroad-in England, Germany, Belgium, and Amer
either strike it out altogether or, if it must be passed, cur- ica. The glory of the one and the benefits derived from the 
tail its figures. In reference to the latter event, it may be other will be the consequence of this unfortunate import&
well to remember that the Chairman of Foreign Affairs in tion." 
the House, during the recent debate, made 'the following asser- Our cotemporary strongly dissents from tbe adverse report 
tions: "The Secretary of State has sent to the Austrian of M. Le Blanc, and adds that proof of the value of the 
Government the project of a law that will entirely protect process are pouring in from all sides. The best, it continues, 
the iuventors of this country. That has been received by is the demonstration recently made that, by the inventions of 
the Government of Austria, and the Secretary of State expects M. du Motay, the cost price of about 35 cuhic feet of hydro

that it will be approved by that Government. No expendi- gen is reduced to two cents, and that of a smaller quantity of 
ture will be made under this appropriation except with the oxygen to the price of about lll! lbs. of coal or other fuel 

approval of and by the direction of the Secretary of State." The lowest quotation of coal, as now selling in Paris, given 
A strong intimation was added to the effect that, until this by the commercial journals, is $10 per tun; so that 2! lbs. of 
law was passed, no disbursements would be made. We would fuel costs about one cent; consequently oxyhydrogen gas is 
call atte,p.tion to the fact that it is ndw several months, accord- worth, per thousand cubic feet, a fraction over $1. 14. In 
ing to the showing of the United States Commissioner, since this city and the environs, ordinary street gas varies from 
this" project" was forwarded to Austria, and that ample $2.80 to $3.50 per thousand feet. 
time has elapsed to have some action taken. The feeling in The economy of the process is obvious from the fact of 
this country is well known to that government, and h as been fuel in this country being much cheaper. Ten dollars per tun 
commented upon in the Vienna journals. It is therefore ad- is far above our market rates. Taking into consideration the 
visable, in view of the rapidly approaching time of opening mechanical nature of Du Motay'S process, and even allowing 
of the Exposition, April next, that an amendment embody- for the increased expense of labor in this country, we should 

ing the above proviso be inserted, in case an appropriation is j Ildge, from the above, that this improved and excellent mode

granted, merely as a protective measure. of illumination might be supplied at a cost not exceeding 
-------------.� .. � .•• -------------

one half, or, at most, two thirds that of the inferior gas now 
COLLAl'SING BOILER FLUES. in use. 

------------ .. � .. � .•• -------------

A corresponaent, O. L. M., writes from Niles, Trumbull OXIDIZING AGENTS. 

county, Ohio, to inform us of an accident which affords We are frequently asked by correspondents to name some 
another illustration of the criminally careless or ignorant en- of the leading agents employed by chemists, to produce what 
gineering which annually destroys so many lives, and is called oxidation. The operation is an important one in 
which, we regret to be compelled to confess, finds a larger the arts, as upon it depends the success of bleaching, disin
number of victims in the United States than in any other fection, and similar processes. We will mention some of the 
country on the globe. The fact is due probably more to the .methods now preferred by chemists for the purposes indica
proverbial recklessness of our people than to any other de- ted. 
fect in our national character: So far as it is a consequence Ozone, if it could be cheaply made, would be almost invalua� 
of ignorance, we may hope that the pages of the ScmNTIFIC ble, but the cost of production stands in the way of its com
AMERICAN and its engineering contemporaries may be found mon use. The permanganate of soda or potash is a chemi
to furnish a valuable preventive; eXl'lerience only can teach cal compound that cannot be excelled in its oxidizing proper-· 
aur reckless people prudence, or even that a good busine�s tiel!!, and its use has gone on steadily increasing for years. In. 
policy dictates greater caution in proportioning and working England, under the name of Condy's fiuid, it is a common' 
steam boilers. article about the household, and for hospitals and bleacheries 

In the case mentioned, the steam boilers of a blast furnace it is coming into vogue. A little more knowledge of its value 
are forty-eight inches in diameter, thirty feet long, and have would soon lead to its production on a large scale. 
each two fiuel!! seventeen inches in diameter, and three six- Bleaching powders have long been known and used as ox-
teenths inch thick. idizers, and, as they can be had in any quantity, are likely to 

The usual pressure carried is forty-five pounds per S"luare continue to be employed. 
inch. Recently, while the engine was standing, the steam Chromic acid, whether in saturated or dilute solutions, has 
pressure rising to fifty-five pounds, one flue was collapsed the power of converting carbonic oxide into carbonic acid, 
its entire length. Our correspondent desires to know readily and completely under ordinary temperatures. Am
"what was the cause of the accident." The boiler was well monia gas is powerfully oxidized by it, and it readily de
supplied with water, and everything apparently all right. destroys organic matter. The ch!oJates and nitrates can alIJO' 

The cause was, undoubtedly, simply weaknesa in the be mentioned in this COJUlcctiOD.. 
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PROPERTIES AND USES OF XIESERITE. 

Kieserite is a mineral composed of sulphate of magnesia 
and water, which occurs to the extent of 12 per cent in the 
salt deposits of Stassfurt, Germany. It differs from Epsom 
salts by its difficult solubility in water and smaller percent
age of water of crystallization. 

with the center, its centrifugal force, is due to a constant 
tendency to move in a straight line, and is a consequence of 
its inertia. The intensity of this force is measu::-ed by the 
product of the weight of the body into the square of its 
velocity per second, divided by si� �een and one twelfth times 
the diameter in feet of the circle in which it moves. Alge-

'fhe first attempts to economize kieserite were made in 
1864, when it was proposed to employ it in the preparation 
of sulphate of potash. Since that time the applications have 
greatly increased, and it has now become an important arti
cle of commerce. The largest quantity of the raw material 
is sent to England, where it takes the place of the SUlphate 
of magnesia, fo:rmerly manufactured from dolomite, or Gre
cian magnesite, in cotton printing. Another portion of kiese
rite is converted into Glauber salts which, on account of its 
freedom from iron, is highly prized by gas manufacturers. 

Manufacturers of blanc fixe employ kieserite instead of sul
phuric acid to precipitate the sulphate of barium from chlo
ride of barium, and in all similar cases where it is proposed 
to prepare a difficultly soluble sulphate, the kieserite can be 
advantageously used. Kieserite is recommended as a substi
tute for gypsum in agriculture, as a top dressing for clover, and 
is largely employed in England for this purpose. It is pro
posed to use kieserite in the manufacture of alum. There is 
a mineral called bauxite which chiefly consists of the hydrat
ed oxide of aluminum; this is easily dissolved in hydrochlo
ric acid. Cheap potash salts and the calculated quantity of 
kieserite are added , alum crystalizes out of the solution, 
and chloride of magnesium remains in the mother liquor. 

The uses indicated above are wholly inadequate to con
sume the en01'lIlous quantities now obtained from the Stass
furt mines. Millions of pounds of kieserite are annuall! 
brought to the surface, and it is becoming a serious question 
to know what to do with it. If it could be used as a substi
tute for gypsum in building materials and cements, its cheap
ness would at once commend it to notice. Experiments look
ing to this application have been tried. 

Two equivalents of kieserite and one equivalent of caustic 
lime were stirred to a paste in water. The mass hardened, 
but remained granular and brittle. On calcining it, how
ever, again pulverizing and moistening with water, it set to 
& solid marble-like mass, which could be applied to many 
useful purposes. It is proposed to employ this material for 
ornamental decorations in the interior of houses and in gen
eral for the manufacture of cements and as a substitute for 
plaster of Paris. 

Kieserite appears likely to prove a valuable accession to 
our supply of useful minerals, to be ranked by the side of 
kainite, a potash mineral also found at Stassfurth and now 
largely imported into the United States. 

------------.. �,.� .•• -------------

BALANCING MACHINERY. 

In designing and constructing machinery, it frequently 
becomes necessary to make provision for balancing the 
weights carried by rotating shafts, and for neutralizing the 
effects of forces developed by the motion of either rotating 
or reciprocating parts. Mechanics are in the habit of dis
tinguishing between a' " standing" and a " running balance." 
When a heavy piece is carried upon an axis, in such a man
ner that it is not balanced on that axis, it exerts an effort to 
turn itself about the shaft until it comes to rest with its 

'center of gravity in the lowest possible position. This effort 
is measured by what is called a moment. A moment is the 
:product of any force into its lever arm, the latter quantity 
being the shortest distance from the line of direction of the 
,force to the a'Xis about which it tends to produce motion. 
In the case of a crank on its shaft, the force is the weight of 
the crank acting vertically downward through its center of 
gravity, and the lever arm is the distance from the center 
line of the shaft to the vertical, through the center of gravity 
of the crank. The moment would have a maximum value 
when the crank lies horizontally, and would be one thousand 
foot pounds were its weight five hundred pounds and its 
center of gravity two feet from the center of the shaft, or 
were the weight seven hundred and fifty pounds and this 
distance sixteen inches, or again, if the weight were two 
hundred and fifty pounds and the lever arm four feet. If 
opposite this crank another heavy piece is placed, of such 
weight and at such a distance that its moment, tending to 
produce rotation in one direction, is equal to that of the crank 
tending to turn the shaft the other way, the latter will be 
balanced. This will be shown by the fact that the shaft, if 
unacted upon by any other forces than the weights of the 
crank and its counterbalance, will remain in any position in 
which it may be placed. In this case we have an illustration 
of the" standing balance." Should it have happened that 
the counterba',:1nce, although exerting an equal moment, 
was not of equal weight with the piece which it was intend
ed to balance, it would be found that, upon setting it in mo
tion at a sufficiently high rate of speed, the shaft would 
shake in its bearings; or if they were set up tight, the whole 
machine and even its foundation might shake in conse
q uence of the unsteadiness of the rotating parts. 

It would. thus become evident that a standing balance and 
,a running balance are not secured by similar conditions. In 
'fact, we have to deal with quit; different forces. In the first 
'case we have to equilibrate the force of gravity; in the 
second, we have to neutralize the effects of the force of 
inertia as developed by bodies in motion. The force of grav
ity has an effect simply proportioned to the weight of the 
piece, while inertia produces an effort proportional to the 
weight of the mass and, also, to the square of the velocity 
with which it moves. When a piece swings about a center, 
'as in the case of the crank just considered, or of a stone in a 
,,,ling, the force witll which it tends to break its connection 

braically expressed, this force is F= WV2 
16flrD 

We may assume, without great error, that this force acts 
at the center of gravity of the piece. Then our crank, weigh
ing 500 pounds, would have a centrifugal force, at 50 revo-

500X(2X3'1416XV 
lutions per minute of -213 pounds. At , 

16nX4 
100 revolutions per minute, this would become four times as 
great, or 81)2 pounds, and at 150 revolutions the force would 
become 1917 pounds. Such forces as are thus developed at 
high speeds frequently have very se ous effects, and it some
times becomes absolutely necessary to secure a good running 
balance by neutralizing them. Were it attempted to effect a 
balance by a piece placed opposite, at a double distance, but 
of half th", weight, the counterbalance would lfave a double 
centrifugal force, and hence, although a standing balance 
would be obtained, it would not give a running balance. To 
secure the latter, it would be necessary to reduce the weight 
of the counterbalance one half, and this, in turn, would 
destroy the standing balance. 

En resume, the condition of a standing balance is that the 
moments of the weights carried by the axis shall neutralize 
each other. The condition of a running balance is that each 
piece shall have a counterbalance of equal vis viva. By vis 
viva is meant the quantity obtained by multiplying the weight 
of a moving body by the square of its velocity. 

The condition of a combined standing and running balance 
is that each rotating mass shall have a counterbalance of 
equal moment and of equal vis viva. This is complied with 
when the counterbalance is of equal weight, and equally dis
tant from the axis with the piece which it balances. If there 
are several masses revolving on the same shaft, it may hap
pen that, although no two have the same vis viva, the sum of 
the excesses may equal the sum of the defects, and an equili
brium may still occur. In most instances where the balance 
is secured in such arrangements by trial, this latter case is 
exemplified. 

In high speed engines, and notably in locomotives, it be
comes neceSsa":7 to balance the reciprocating parts. In this 
case the same principles apply as in procuring a running 
balance of rotating parts, and the problem is solved by secur
ing equal and opposite vis viva. 

We will continue this article in a subsequent number of 
the SCIENTIFIC AMERICAN. 

-------------.�i.�.4. ____________ _ 

THE SEWING MACHINE MONOPOLY. 

An extended article on the application of A. B. Wilson, for 
another extension of his sewing machine patent, is in type, 
but is necessarily crowded out this week for want of space. 

Sewing machine manufacturers and patentees who are 
not members of the gigantic sewing machine monopoly 
should bestir themselves at once if they would avert 
another seven years' servitude to this oppressive combination. 
Action should be taken immediately, and every honorablemeans 
be adopted to prevent Congress from passing the bill, should 
the Committee on Patents be wheedled into recommending 
it. An inexpensive and practical mode of enlightening the 
people throughout the country in regard to this scheme, 
which pecuniarily effects every user of sewing machines, 
will be to send circulars to every postmaster, merchant and 
manufacturer in the United States explaining how excessive 
has been the profit exacted from every seamstress and fami
ly now using sewing machines, and the heavy tax which 
every new purchaser will ha\"e to pay in consequence of the 
existence of the sewing machine monopoly, and which anoth
er extension of the Wilson patent would further perpetuate. 
With this circular (requesting the obtaining of as large a list 
as possible in the short9st time) should be sept a blank peti
tion for the signature of persons opposed to the extension, 
with a request to forward to the member of Congress from 
the District where the names are obtained, as soon as a num
ber of signatures are registered. 

-------------.�,.�, .. ------------
TO INTENDING EXHIBITORS AT THE VIENNA SHOW. 

Mr. Van Buren, the United States Commissioner, in a re
cent card reminds intending exhibitors that they should 
hurry up or it will be too late to send their goods. He ex
pects that Congress will pay for freighting the articles over 
to Austria. But exhibitors may expect to pay pretty 
freely to have their merchandise looked after and displayed 
on arrival. This was the case at the Paris Exposition, and 
the Austrian charges will be much higher. The late war has 
greatly increased the prices of living in Vienna. The great 
show will be a money han est for the people of that city. 

------------� ...• � . .. -----------. 
PRACTICAL ADVICE TO EXHIBITORS IN AUSTRIA. 

The worthlessness of the pretended protection offered by 
the Austrian government to exhibitors, at the coming Vienna 
show, is set forth in the accompanying letter from Mr. Hotch
kiss. This gentleman is an American patentee who, in the 
course of regular proceedings under the Austrian patent 
laws, has become practically acquainted with their working, 
and his views may be relied upon. We advise intending ex
hibitors to profit by his advice. 
To the Editor of the Scientific American: 

I am very much gratified to see the articles in your valua
ble paper concerning Austrian and other European patent 
laws, and the gross injustice IlOW practiced und6l' the.w.t 
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There are two or three important points which I have no 
touched upon in connection with the working of patents in 
Austria, and in connection with the Exposition certificates 
proposed. 

I would advise inventors designing to exhibit at Vienna 
not to avail themselves of the proposed exposition protec
tion, but to apply for their patents before the exposition of 
their goods takes place, for the reason that an Austrian may 
take a patent for the samil thing, during the existence of the 
Exposition protection, and claim that he was the original in
ventor, thus creating a dispute between the holder of the 
patent and the holder of the certificate of protection. 

In taking patents the inventor should be particular aboui 
his drawings and specifications, and not describe more than 
one mode of accomplishing his object, for the Austrian pat
ent office demands, if an inventor describes two, or three, or 
more different ways in which his invention can be made, 
that, in working his patent within the first year, he shall 
work it in all the different modes described in his patent, no 
matter how indifferent some of the modifications may be. 

Under the present working of the patent office, where aD 
invention has several modes or modifications described, they 
allow you 'to prove the general principle working, and then 
afterwards demand of you to prove that you have worked 
some 'one of the modifications; and if you fail to prove that 
you have worked any one of them, no matter how trivial or in
significant a matter it may be, the patent becomes void. 

Inventors must not expect to have any favors or liberality 
shown them under the Austrian patent laws. 

I hope that you will give publicity to these suggestions 
and facts, for the benefit of those who propose to be exhib-
itors at Vienna. B. B. HOTCHKISS. 

Paris, December 20, 1872. 
-------------.� .. � .•• ------------

AN INTERNATIONAL SHOW IN SPAIN. 
A grand international exhibition is to be held in Spain in 

1875 ; and if the policy of paying out the money of the United 
States to assist foreign shows is to be continued, of which 
the Austrian exhibit is an example, we hope that poor Spain 
will not be forgotten. She really needs help. 

If the public funds must be used for such wrongful pur
poses, we suggest that a fair division be made, and we hope 
that some of the Senators will introduce an amendment to 
the bill of Commissioner Van Buren, which calls' for one 
hundred thousand dollars for Austria, so as to give half of 
the amount for the Spanish .. show. Fifty thou�and dollars 
is quite enough to support our Commissioner for six monthil 
in Vienna. 

-------------.�, .. �.--------------
Louis de Coudres.! 

Died, in Brooklyn, N. Y., on the 16th ult., Mr. Louis De 
Coudres, in the 83d year of his age. 

Mr. De Coudres was one of the very few yet living who 
had a hand in fabricating the machinery of the first steam
boats. At the early age of thirteen, he was taken by James 
P. Allaire as his first apprentice, Mr. Allaire at this time car
rying on a small brass and bell foundry. It was at this estab
lishment that the brass castings were made for Mr. McQueen, 
who had machine works and did the work for Robert Ful
ton in applying his steam engine to. the first paddle wheel 
steamboat, the North River; of Clermont. Several year3 
later, Mr. Allaire started his steam engine works, in Cherry 
street, which became the leading establishment of the city 
and famous over the entire country for the number and char
acter of the engines it supplied to the first steamboats which 
plowed the waters of this continent. Mr. De Coudres contin
ued with Mr. Allaire more than half a century, SOlIle of the 
time as superintendent. of the iron foundery and all of the 
time in charge of the brass casting department, in which art 
his reputation was pre-eminflnt. This branch of the Allaire 
works possessed for many years almost a monopoly of the 
trade of bell casting. The first great fire alarm bells, put up 
in the City Hall park, were cast here by Mr. De Coudres. He 
was in his. 83d year, and was probably the oldest brass 
founder in this country. 

-------------.� .• � ... ------------
THE Citizens Association of Des Moines,jIowa,:invites men 

of capital to come th6lre to build new factories and to enlarge 
the factories already established. Those for agricultural im
plements and farm machinery are greatly needed. Starch 
factories, cotton mills, factories for boots and shoes, hats and 
caps, canning fruit, and sewing machines, are also required; 
copper and brass founders, glass works, cooperage, furni
ture, chairs, baskets, brushes, etc., are all here offered manu
facturing inducements. A vinegar factory, possihly a tan
nery, and many other establishments, and indeed e\f3ry de
partment of productive industry, must contribute to the great 
demand of this new and extensive business field. 

------------... H.-.�' .. ________ _ 
A TRANSANDINE RAILWAY.--A transandine survey, made 

Jointly by the Argentine and the Chilian Governments, leavee 
little doubt of the possibility of railway communication be
tween the Atlantic and Pacific. The length of such a COlll
munication would be about 1,200 miles, of which nearly 400 
miles are actually made. 

.�.� ... --�---------
IMMUTABILITY OF SPECIES .--Cats and dogs embalmed iJ.l 

Egypt four thousand years ago are precisely like those of to
day, said the late Sir David Brewster. What have the revo
lutionists to say to that fact? Four thousand years are noth
ing, so gradually are organic changes brought about-would 
probably be the Darwinian answer. 

-------------.�,.� ... -------------
" I HAVE been a constant reader of the SCIENTIFIC AlIIERI

CAN for many years," says a renewing subscriber, "and 
would not be without it for many times its cost. It has been 
the key to unlock lllany problems which kave a.IiJIi.tateli l:IIIi1f 
mil\Q." 
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DIIPROVED FEATHERING PADDLE WH'EEL. 

The invention illustrated in the accompanying engraving 
i: _ feathering paddle wheel, or, in other words, a wheel in 
which the paddles are so arranged as to remain during their 
motion in a vertical or very nearly vertical position. They 
are thus prevented from lifting up bodies of water or from 
striking the water without acting fully and fairly to propel 
or otherwise give a useful effect. 

Fig. 1 gives a general persp@ctive view of the device, and 
Fig. 2 shows the manner of supporting the paddles in the 
wheel rim. A is the axle held in suitable bearings upon 
the frame. B B are the wheel arms connected with the axle 
and supporting the rims, C. D, the paddles, are secured by 
bolts passing through fianges of the 
semicircular cast iron segment, E, Fig_ 
2. The latter form, when combined, a 
narrow cylinder which turns in the 
wheel rim, C, and is guided by the 
flanges, F, secured thereto. By means 
of the journals shown, the segIllents are 
connected to the eccentric ring, H, which 
forms a united body with radial arms 
and an inner ring. J is a center bear
ing permanently attached and supported 
by braces to the wheel frame, having on 
its outer circumference a number o f  
friction rollers, s o  that the inner eccen
tric ring rotates freely around it. 

It is evident from the foregoing con
struction that, as the wheel is revolved 
by the shaft, the rim, C, and the pad
dles, D, are rotated about the axis of  
said shaft.. But the paddles, being eon
nected with the eccentric ring, H, will 
be moved relatively to the wheel rim, 
C, ill accordance with the eccentricity of 
the ring as it revolves about the bearin!!", 
d. 'I'he reRult of the combined motions 
Is that the paddles and segments, E, are 
�o turned in the wheel rim as to preserve 
II. vertical pOrlition during a full revolu
tion thereof. The segments, E, rotating 
in their housings, are always firmly 
guided and s upp<>rted on all points of 
the circumference, thus resisting strains 
and contusions, whether arising from 
currents of water, ice, drift wood, or 
other obstacles. 

The journals by which the eccentric ring is connected be
ing situated at the upper edges of the segments, the feath
ering movement of the paddles 1s in the direction of the 
water pressure, as produced by the current made by the 
wheel, so that to obtain such movement but little power is 
required. It is further claimed that, by the arrangement of 
the roller center, I, the power required }11 actuating the ec
centric ring is reduced w a minimum. 

This invention is notably SImple in form, in that it avoids 
tI,e use of projecting cranks for feathering, while its general 
construction is such as to afford every requisite of strength 
and durability. It may be readily adapted to any form of 
wheel now in use. The inventor informs us that a similar 
wheel was placed upon the steam canal boat Port Byron, re
cently illustrated in our columns, which vessel has made a 
remarkably quick passage from Buffalo to New York. 

Patented Sept. 28, 1869. For further information addrlllls 
the inventor, Mr. Primus Emerson, Carondelet, Mo. 

--------.. � .. �-----------
Experiments "WIth DlslnCeetants. 

As the result of a series of experiments with clisinfec
tants, Herr Eckstein, of Vienna, strongly recommends 
chloride of lime as the cheapest and best. Bleaching powders 
rapidly decompose all hydrogen compounds, such as am
monia, sulphuretted hydrogen,sulphide of ammonium, phos
phoretted hydrogen ; and these are the gases which occasion 
miasma. It acts rapidly by liberating oxygen, and its 
chlorine violently decomposes organic matter. At the same 
time bleaching powders are a cheap commercial article, and 
hence always accessible. In order to avoid the inconvenience 
often resulting from the liberated chlorine, the ingenious 
device has been tried of enclosing the bleaching powders in 
a bag made of parchment paper. This bag remains quietly 
where it is placed, and by the principle of endosmose and 
exosmose, the full effect of the liberated chlorine is at
tained without any inconvenience to the occupants of the 
house. 

Herr Eckstein made comparative experiments with dif
ferent disinfectants, for two years, with the following re
ImIts : 

1. Two pounds of sulphate of iron dissolved in water and 

poured into a saucer at first liberated sulphuretted hydrogen, 
and after twelve hours no longer produced any effect. 

2. A ;,ollltion of sulphate of copper behaved in the same 
way. 

S. Two pounds of crystals of green vitriol retained its ac
tion for two days. 

4 A mixture of sulphates of iron and copper and carbolic 
acid lasted two days. 

5. Sulphurous acid was suffocating, and ceased to act in 
one day. 

6. Carbolic acid produced a worse smell in the house than 
the bad gases of the sewer. 

7. Two pounds of sulphate of iron in a parchment bag re-
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tained its valuable property longer than when exposed 
free. 

8. Two pounds chloride of lime in a parchment bag con
tinued to purify the air for nine days. 

9. Permanganate of soda was successful as long as it 
lasted, but is too expensive. 

Enclosing chloride of lime in a parchment bag, and sus

pending it in an out-house or leaving it in a sewer, is re
commended, by the experimentor, as the best disinfectant to 
be obtained in the market. 

------------44� •• � • •• __ ----------
Wooden Ties In Stone Edifices. 

All the great temples of Egypt which have withstood the 
destructive tendencies of time and the assaults of man for 
four thousand years are of hewn sandstone, with a very few 
exceptions of about the color and character of the brown stone 
houses of New York. But the only wood in or about them 
is ties, holding the end of one stone to another on its upper 
surface. When two blocks were laid in place, then, it appears 
that an excavation about an inch deep was made thus, this 
being a representation of two hewn blocks,  into which the 
hour-glass-shaped tie was driven : 

It is therefore very difficult to force any stone from its 
position. The ties appear to have been the tamarask, or 
shittim wood, of which the ark was constructed, a sacred 
tree in anoient Egypt, and now very rarely found in the val
ley of the Nile. Those dovetail ties are just as sound now 
as on the day of their insertion. Although fuel is extremely 
scarce in that country, those bits of 'Wood are not large enough 
to make it an object with Arabs to heave off layer after layer 
of heavy stone for so small a prize. Had they been of bronze, 
half the old temples would have been destroyed ages ago, so 
precious would they have been for various purposes. 

Probably all those monster edifi(,Als were raised, course 
after course, secured in that manner, carefully adjusted · by 
being admil;ably jointed above and below, but left rough 
inside and out. WIlen carried to the proposed elevation, 
then, supported on moveable stays, the workmen dressed 
both surfaces from top

' 
to bottom, leaving figures in relief 

or the deeply cut symbolic characters which so puzzle arch
reologists in these latter days. 

If our stone buildings were reared in the same manner, of 
blocks the thickness of the walls, they would certainly be 
more lIubstantial than those slightly built houses which have 
their weakness concealed by a casing of thin sheets of brown 
stone. A difference of climate necessarily modifies architect
ure, but it is undeniably true that the architects of a remote 
antiquity, whose structures are monuments of their practical 
wisdom, were men of genius and extraordinary attainments 
in a department of art and science combined, not to be under
valued ill these times of haste which end in waste. 

[JANUARY 1 8, 1 873' 
The Importance oC Dra,ving. 

The Select Committee of the House of Commons on Scien
tific Instruction recommend, in their report, that instruction 

in drawing should be given in elementary schools. The dis

regard of such elementary instruction, as a br:mch of general 
education, is surprising. Drawing is a universal language ; 
it is easier of acquirement than writing. By the use of a 
ruler, pencil, and compasses, a child may become self-edu· 
caated, and acquire a handicraft of essential service in after 
life. 

The exclusion of drawing and geometry from the subjects 
of examination by the Council of this Society on the recent 
revision of the subjects of local examination, is great

ly to be deplored. Encouragement 
in this acquirement might thus be 
given to those who can never at
tain mediocrity either in reading, writ
ing, or arithmetic ; and who can tell 
what may be the aid to development 
thereby afforded to the natural born 
talent of an artist ? 

I look upon linear drawing and geom
etry, says Mr. Buckmaster, as the very 
foundation of instruction, and as af
fording, at a more advanced stage, the 
means of separating and classifying 
minds into orders or classes, so as to 
utilize each to the utmost, according 
to the powers with which it is en
dowed. 

The neglect of drawing, at the earli
est stage of the use of a pencil by 
a child, may bll regarded as a great de
fect in our system of teaching, which 
our educational authorities have done 
much to remove. 

What reason can be suggested why 
a child should not commence geometri
cal and mechanical drawing contempo
raneously with learning to write '/ In
deed, so soon as it has the power of 
handling a pencil, the discipline of 
learning to draw would be equal to the 
discipline of learning to write. ThE> 
want of this simple first elementary 
knowledge is declared by competent 
authority to be a great barrier to tht> 
success of artizan students. 

• ••• • 
TURTON'S COMPENSATED SPRING SAFETY VALVE. 

The object of the peculiar arrangement of the safety valve 
illustrated herewith is to diminish the load on the valve as 

the latter rises, and thus to allow a greater amount of lift 
than is possible so long as this load remains constant. The 
device, which we extract from Engineering, is the invention 
of Mr. Thomas Turton, of the Liverpool Forge Company. 

The spindle, as shown bearing on the valve, is prolonged 
upwards into a casing, and, between a collar on the spindle 
and a pair of single plate springs contained in the casing, are 
disposed a pair of strut bars. These bars form a toggle joint. 
and as the valve rises they assume a more nearly horizontal 
position, the effect being that the downward thrust they ex
ert on the valve i s  diminished. The plate springs are 
hinged at the bottom to fixed fulcra, and at the top they are 
connected by an adjusting screw, by means of which the 
pressure they exert can be regulated. 

Further details will be readily understood from the en
graving. The invention seems to be one of utility, and, if 
properly proportioned, should act well. There is a great 
demand for an efficient device of this kind. 

------------.. �.�-----------
TlIE President of the Royal Society of Agriculture, Eng

land, offers a prize of $500 for the best treatise on the dill
eases of the potato and the means of avoiding and remedy. 
ing the same. The conditions of the competition may be ob
tained by addressing Mr. H. M. Jentrins, Secretary, It 
Hanover Square, London 
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rBOFESSO.a TYNDALL'S THIRD LECTURE IN NEW YORK. 

CRYSTALS AND LIGHT. 

After a brief review of the preceding discourses, Professor 
Tyndall began his third lecture by referring to the IDanner 
in which scientific theories are formed. They take their 
rise, he said, in the desire of the mind to penetrate into the 
sources of phenomena. We have learned that in framing 
theories the imagination does not create, but that it expands, 
diminishes, molds and refines materials derived from the 
world of fact and observation. The germ of the conception 
that the sun and planets are held together by a force of at
traction is to be found in the fact that a magnet has been 
previously seen to attract iron. In our present lecture the 
magnetic force must serve us still further ; but what we 
must master here are elementary phenomena. 

THE GENERAL FACTS OF MAGNETISM 

are most simply illustrated by a magnetized bar of steel. 
Placing a bar magnet some two or three feet in length before 
the audience, the lecturer then shuwed its effect upon a mag
netic needle. Holding the latter near the bottom of the bar, 
one end promptly retreated ; raising it along the magnet, the 
rapidity of the oscillations decreased as the force became 
weaker, and at the center they entirely ceased. Passing 
further upwards, the end which had previously been drawn 
toward the magnet retreated, and the opposite extremity ap
proached. This doubleness of the magnetic force is called 
polarity, and the points near the end� of the magnet in which 
the forces seem concentrate4i. are termed its poles. Professor 
Tyndall then explained that the separate halves of the mag
net would each be a perfect magnet having two poles, and 
if a hardened and magnetized piece of steel be broken into 
any number of bits, the same would be true. This thing 
that we call magnetic polarity is resident in the ultimate 
particles of the magnet. Each atom is endowed with mag
netic force. 
TENDENCY OF MAGNETIZED PARTICLES TO ASSUME DEF'INITE 

FORM. 

Jdtutifit jmmcnu. 
crystal of sulphate of soda be dropped in, its adjacent mole
cules will precipitate themselves, and others will follow, un
til .he whole solution, as far as possible, is solid. But the 
crystals are small and confusedly arranged because the pro
cess has been too hasty to admit of the orderly action of 
the crYlltalizing force. The 

FORMATION OF' CRYSTALS 

was exquisitely illustrated by pouring over a glass plate a 
solution of chloride of ammonium. Setting the glass. on 
edge to allow the liquid to drain, a thick film was obtained, 
the evaporation of which was promoted by slightly warming 
the plate. The glass was then placed in a solar microscope. 
Reflected upon the screen appeared the most beautiful crys
tals, forming themselves with extraordinary rapidity. A 
somewhat similar effect may be produced by breathing on a 
pane of glass during cold weather, and observing the forma
tion of the frost crystals with a lens. 

A second illustration was the placing of thin platinum 
wires from a small voltaic battery in a solution of sular of 
lead. As soon as the current began to pass, the metal was 
liberated by electrolysis, and attached itself in exquisite 
crystals to the end of one of the wires. Then the poles 
were reversed and the tree of metal already formed seemed 
to dissolve and was built up on the other wire. 

ICE AND SNOW CRYSTALS 

were then explained. An inflexible power bends spears and 
spiculre to the angle of 60°. We may sometimes see in 
freezing water small crystals of stellar shapes, each star 
consisting of six rays with this angle of 60° between every 
two of them. The 

REFRACTION OCCASIONED BY DIFFERENCE OF DENSITY, 

according to the ulldulaiory· theory, was illustrated by the 
Professor holding a long rod in a horizontal position and ask
ing the audience to consider it a wave of ligh t coming plump 
down ward from a star. Supposing the platform to be trans
parent, this wave might be expected to pass through it with
out change of direction. He then held the rod at an angle 
of 45° to the floor, and, supposing the rod a wave, showed 
clearly that if on entering the material of the platform it 
encountered a denser medium, the lower end of the rod 
would be somewhat retarded before the upper end reached 
the surface of the platform. This would change the front 
of the wave and consequently its direction. This change 
constitutes the refraction of light and is evidently propor
tionate to the density of the transparent body. Now, in vir
tue of the crystaline architecture that we have been consid
ering, the ether, which surrounds the atoms of all bodies, in 
many crystals possesses different densities in different direc
tion�, and the consequence is that some of these media 
.'ransmit. l i !!ht in two different �locities. But refraction de-

If we place a small magnetic needle near the magnet, it 
takes a determinate position, which might be theoretically 
predicted from the mutual action of the poles. A needle of 
Kimple iron will be affected similarly to the magnetic needle, 
.or it is magnetized by the b�r magnet. The action of two 

or  more rods of iron near the magnet is  more complex, for 
they act on each other. If we pass to smaller masses of 
iron-to iron filings, for example-we find that they act sub
stantially as the needles, arranging thernselveH in definite 
forms in obedience to the magnetic action. The sp'.aker 
then showed that, by sprinkling iron filings on a "heet of 
paper held over the bar magnet, various forms Were pro
duced. This experiment was reprtsented optically by means 
of the apparatus shown in Fig. 1. A is an inl'lined pends wholly upon the change of velocity being greatest 

1 when the density is greatest. Hence in many crystals we 
" have two different refractions, a ray of light being divided 

by such cry stals into two. This effect is called double refrac. 

B a lens above which are two small magnets around which 
iron filings were scattered, and C a prism deflecting the ray 
to the screen, where the image appeared as represented. 
Professor Tyndall said that he had never seen more beauti
ful specimens of these curves than those recently obtained 
by Professor· Mayer of Hoboken, " a  young professor," he 
added, " from whom I expect considerable things . "  

Every pair of filings possesses four poles, two o f  which 
are attractive and two repulsive. The attractive poles ap
proach, the repulsive poles retreat, the consequence being a 
certain definite arrangement of the particles with reference 
to each other. This idea of structure, as produced by a 
pelar force, leads us to our next subject of enquiry-the ac
tion of cryotals upon light. First, of 

CRYSTALINE ,\RCHITECTURE. 

Crystals are put together according to law. '1'hey split in 
certain directions before a knife edge, exposin:� smooth and 
shiny surfaces which are called planes of cleavage, and by 
following these planes we sometimes reach an internal form 
disguised beneath the external form of the crystal. We 
cannot help asking ourselves how they are built. Familiar 
as we are with the polar force and i ts ability to produce 
structural arrangement, the answer will be that these crys
tals are due to the play of polar forces, with which their ul
timate molecules are endowed, and upon which their visible 
form depends. Large crystals are formed with deliberation. 
Thus a saturated solution of niter j ust deposits a minute 
crystal, which afterwards grows, augmented by molecules, 
from the surrounding liquid until we have large prisms of 
the salt of perfectly definite shape. Alum also crystalizes 
with the utmost ease after this fashion. If the crystitliza- . 
tion be too sudden, the regularity disappears. 

SUSPENDED CRYSTALIZATION. 

Water may be saturated, when hot, with sulphate of soda. 
When the liquid is cooled it is supersaturated, yet the mole
cules will not crystalize. Each molecule wishes to unite 
with both of its neighbors on either side ; one tendency neu· 
Va.lizes the other and it unites with neither. But if a single 

tiOll. . 

ORDDiARY AND EXTRAORDINARY POLARIZED nAYS. 
Double ren(,(,.,on IS Ulsplayed very strongly in Iceland 

spar, which is crystalized earbonate of lime. Placing a 
piece of this substance in the electric lamp, Profess.or Tyn
dall caused two images of the carbon points produced by the 
divided rays to appear. They were then eoncentrated by 
lenses into two bright spots of light. Wnen the crystal 
of spar was rotated, one spot became a center aroulld which 
the other one revolved. One beam obeys the ordinary law 
of refraction, discovered by Snell, and is called the ordinary 
ray. The other does not ; its index of refraction, for exam
ple, is not constant, nor do the incident and refracted rays 
lie in the same plane. It is, therefore, called the extraordi
nary ray. In the bright spots on the screen, · the most 
strongly refracted, is, in this case, the ordinary my. Turn
ing the spar around, the extraordinary image is the one that 
rotates. 

ORIGIN OF THE TERM " POLARIZATION. " 

It has already been explained that the vibrations of indi
vidual ether particles are executed across the line of propa
gation. In ordinary light, we are to figure the ether parti
cles vibrating in all directions across this line. In a plate 
of tourmaline, cdt parallel to the axes of the crystal, the 
beam of incident light is divided into two, one vibrating par
aUel to the axis of the crystal, the other at right angles. 
One of these beams, namely that one whose vibrations are 
perpendicular to the axis, is quenched with exceeding rapidi
ty by the crystal, so that,after having passed through a very 
small thickness of crystal, the light emerges with all its vi
brations reduced to the same plane. This is what we call a 
beam of plane polarized light. The fact that 
POLARIZED ItAYS ARE QUENCHED WHEN CROSSING A'l' UIGHT 

ANGLES 

was exhibited by throwing the image of a plate of tourma
line upon the screen. Placing parallel to it another plate, 
the two gave green images, as at A, Fig. 2. These images 

gradually darkened as the plates were rotated until, when 
at right angles , the center was utterly blaCk, B. Un continu
ing the rotation, they JI'adually l ec,()vered robr and t:raus. 

35 
parency. Professor Tyndall then reflected the green images 
in va.rious directions. When the image was horizontal, on 
being reflected upward it still remained green ; on being re
flected sideways, it was quenched, because of the incompe
tency of the green light to be reflected in that direction. In 
one case, the mirror receives the compact of the edges of the 
waves, and the light is quenched : in the other, the sides of 
the waves strike the mirror, and the green light is reHected. 

POLARIZATION BY REFLECTION. 

The quality of two-sidedness conferred upon light by 
Iceland spar may also be conferred upon it by ordinary re
flection. If we hold a piece ·')f window glass so that the 
beam shall make an angle of 56° with the perpendicular to 
the glass, the whole of the reflected beam is polarized. This 
i9 called the polarizing angle. B, F.ig. 3, is a lens. C con-

tains Iceland spar, by which all the vibrations of ordinary 
length are reduced to two planes, right angled to each other. 
But unlike tourmaline, this spar transmits both beams with 
equal facility. When, therefore, the light is polarized by 
reflection, the direction of vibration in the spar which corre
sponds to the direction of vibration of the polarized beam 
transmits it, and in that direction only. Consequently, from 
the two rays which proceed to the glass, D, but one image 
is possible. 

BLACK OR GREEN IMAGES OF TOURMALINE. 

Professor Tyndall next threw on the screen two disks ot 
light produced by the double refraction of the spar, E and 
F, Fig. 4. He then placed before the crystal a plate of 

tourmaline, the light emergent from which, he said, was po 
larized. The spar has two perpendicular directions of v ibra
tion, one vertical, the other horizontal. Now when the 
green light should be transmitted along the latter, which is 
parallel to the tourmaline, and not along the former which 
is perpendicular to it, the light in the circles, as represent
ed in the diagram, was white. In the middle of each the 
strip of tourmaline was repreeented, in one by a green, in the 
other by a black, image. The tourmaline was rotated on Its 
center, and when the two images formed a horizontal line, 
they both appeared of a darkened green. When still fur
ther rotated, the images entirely interchanged colors. 

MICA TURNS DARKNESS INTO LIGH'I'. 

When the plates of tourmaline were crossed, the intersected 
spaces were black, but the least obliqllity of the crystals 
allows light tt> pass through. If we introduce a third plate 
of tourmaline obliquely, it will abolish the darkness. HaTIng 
no tourmaline, Professor Tyndall introduced a film of mica 
between the crossed plates. The effect was 'l.lmost magical, 
the darkness being apparently pushed away by the edge of 
the mica. 

THE NICOL PRISM. 

We have seen the two beams emergent from Iceland spar 
and have proved them to be polarized. It is possible that 
one of these rays may be totally reflected and the other not. 
An optician na.med Nicol cut a crystal of Iceland spar in two 
in a certain direction. He polished the severed surfaces and 
reunited them with Canada balsam, the surface of union 
being so inclined to the beam traversing the spar that ·,he 
ordinary ray which is the most highly refracted was :,otally 
reflected by the balsam, while the extraordinary Tay was 
permitted to pass on. Professor Tyndall then explained 
the apparatus sketched in Fig. 5, in which were two Nicol 

prisms. Placed with their directions crossed the light ill 
quenched ; on introducing a film of mica between light is 
received. But we also obtain colored light. Taking a thin 
splinter of selenite, the lecturer placed it between the prisms, 
when the image on the screen showed the most magnificent 
tints. Turning the prism in front, these colors gradually 
faded and disappeared, but, by continuing the rotation until 
the vibrating sections of the prism were parallel, vivid hues, 
complementary to the former ones, appeared. 

, Placing Bome films, shaped to represent flowers, between 
the prisms, by turning the front Nicol 90° around, a red 
flower and green leaves were shown ; rotating it another 90° , 
a green flower with · red leaves appeared. Other beautiful 
chromatic experiments of similar nature were introduced, 
which Professor Tyndall said could all be explained ,by the 
principle of interference, and he promised to develope tl.e 
causes In hill next lecture, 
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The Universal Caravan. 
To the Editor of the Scientifi� American: 

My learned friend, the Abbe Moigno, has called my atten
tion to an article on the " Universal Caravan " which appeared 
in your valuable paper of November 23. I beg to offer my 
compliments for it to your humorous contributor, lind, without 
taking the least offence at its raillery, which I believe to be 
well intentioned, I am anxious to set his mind at ease upon 
one or two points upon which he has incidentally touched. 

" How," asks your contributor, " can frequent telegraphic 
communication be possibly kept up between the caravan, 
wherever it may be, and Europe ? and why are certain States 
mentioned as calculated to furnish, on their territory, any 
native troops to the ex]'>edition ?" 

In the States of Asia and several of South America, where 
the country is devoid of roads practicable for carriages or 
mule trains, the dispatch service between villages , settle
ments, and often even between populous towns, is performed 
by means of native foot postmen, who run for three succes· 
live hours at an �verage opeed of six miles an hour. On ar
rival at the relay station, the packltge ie transferred to a sec
ond runner, who goes over his eighteen miles, and so on ; 
so that parcels weighing twelve or fourteen pounds can tra
verse 144 miles in 24 hours. Suppose, for instance, that the 
caravan happens to be in the western part of the Province of 
the Amazons, belonging to the Republic of Equador, at about 
200 miles from Riobamba, that is to say, at about ten stages 
or thirty-four hours from this town, whence It courier starts 
every day for Guayaquil, which he reaches in thirty-six 
hours. O llr letters are then delivered to an agent of the 
Havas agency, appointed for this special duty. 'This agent 
condenses into the smallest possible number of words and 
transmits to the nearest telegraphic station all special in
fnrmation respecting the members of the camvan. Transfer 
the same system into the stony desert of Australia, now tel
egraphically connected with the European and North Ameri. 
can systems of wires, and you will understand how the prob
lem is solved. 

I more specially mentioned certain States or colonies (with
out indicating nIl of them) in which communication is the 
most imperfect when travelling alone and without any recog
nized political or scientific mission. In these States, I have 
met with aid and protection from the authorities, which has 
been carried so far that I have been gratuitously accompanied 
by a eertain number of native troops, who were of the ut 
most assistance to me in the forest. 

Although the caravan has an object within the limits of 
human possibility, and has no encyclopredic pretensions, I 
am anxious to explain, by one striking example, the practi
cal and immediate services which it may render to science. 

Quinine was impOTted into Europe sixty ' years before its 
admission into the pharmacopreias. I will not now inquire 
why science remained so long deprived of the most efficacious 
remedy for fever at its disposal. Whenever the natives of the 
region I am traversing shall point out to me, as an efficacious 
remady against such and such a disease, a plant, root or leaf, 
I will cause this object to be sought for under the inspection 
of the bo't:anist and surgeon, and will have it submitted to a 
chemical analysis before its elements have uudergone the 
chap.ges from desiccation or moldiness inseparable from a 
long sea voyage. If this operation reveals the presence of a 
chemical prlnciple, an essence, or an alkaloid, explaining the 
curative virtues attributed to the plant by the natives, I will 
forward, to the schools of medicine and to the scientific jour
ll!\ls, the wood, bark, or root, and the analysis, botanical 
Ql,assification and observatione made during the processes 
earried on under our eyes. By this means, I hope to avoid 
delays in the admission, by medical men, of new efficacious 
remt'dies of which we are now deprived, and they are many, 
and further to prevent the disgraceful speculations on the 
ereduliiy of invalids which prevail everywhere. 

My itinerary does not contemplate crossing Central Africa, 
where, thanks to the efforts of the distinguished Living. 
ptono and the recent voyage of your brave fellow country. 
man, Mr. Stalrley, we may easily foresee that civilization will 
soon necessitate a political action which only a great nation 
could undertake. The perimeter of the African continent 
will furnish a field vast enough for the studies we have un
dertaken. 

Finally, independently of ethnography, written impartial. 
ly and without any pre�udiced criticism of races, the Uni. 
V\31'sal Caravan purposes to create a new science, namely, the 
art of enabling to travel advantageously, almost without 
danger and without great privations, a group of men of dif
ferent nationalities, whose objects call for the good will and 
protection of civilized nations. BAZERQUlll, 

12 Boulevard des Capucines, Paris. Captain. 
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The Bar at the Mouth of" the Mississippi. 
To the Editor oj the Scientific American: 

The bar at the mouth of the Mississippi is, as we all know, 
one of the grelftest drawbacks to the commerce of the West 
that there iI>, and many plans have been advanced to obviate 
that trouble, among others, that of digging a canal from the 
Gulf to the river, some miles above its present mouth. 

Vessels of a large siZ{) cannot. load to their fun capacity 
and cross the bar ; indeed th�y can b.ardly carry half a cargo. 
)Tow if it were so that large steamers could carry a full load, 
they could take frcights cheaper ; amI, taking freights 
cheapl'!", they would caUBC most of the European ship:<lents 
to be sent by way of Kew Orleans, particularly the grain and 
cotton. Indeed, I think three fourths of the grain and all 
file· cotton shipped to Europe would follow this channel, and 
time add muoh tfI the prosperity of the South. 

J titutifi, �lUtri,aU. [JANUARY 1 8, 1 873. 
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To build a canal at the mouth of the Mississippi would Insenslbillty---When Complete. 
cost many millions of dollars ; the amount indeed would be To the Editor of the Scientific American : 

incalculable, as it would be more troublesome to keep a suf· Much has been written upon the question whethflr pain 
fieient depth of water in it than it is in the Suez canal ; for follows, or intelligence remains, after decapitation. As 
instead of the shifting sands of the desert, we should have ,  positive proof is impossible, unless spiritualism be true, one 
to contend with what is worse, the shifting mud of the Mis- man's opinions are likely to be worth about as much as an. 
sissippi, which has already Citused the bar at the mouth ; and other's. Facts, in the history of living perSons, throw lig-ht 
three of the most expensive dredge boats in the country can on every subject, and, I think, on this. 
hardly keep a channel of fourteen feet depth of water on i The stoppage of the breath from any cause is immediatf'IJ 
thiS' bar. And it would be the same in a canal ; for as soon [ followed by insensibility, both of body and mind. This is 
as the sediment in the river meets the dead water of the susceptible of daily proof. The victim of foul gas in wells 
Gulf, it will settle there and form another bar, which no falls insensible. This is why so few are rescued in such 
number of dredge boats could clear away as long as the cases. Any one choked sufficiently to stop the breath imme
" Father of Waters " empties into the Gulf of M:exico. diately becomes insensible. I may be asked how do I know 

The only way that this difficulty can be overcome is by this ? I learned it, when a boy, in this manner. 
some sort of " marine camel. " Instead of trying to dig the In sport, one evening after school, I drew my "comforter'" 
�ar away. lift vessels over it, which, costing comparatively tight around my neck, and a . , big boy," to further the sport, 
lIttle, would do everything required of a canal. Let the in- drew it tighter, when I dropped insensible as quickly as if: 
ventors of the country give us their plans for a " camel. " struck by lightning. The comforter was loosened and I im-, 

C. W. STEWART. mediately recovered and felt no inconvenience resulting. 
Memphis, Tenn. 

-------------�� .. � . .. --------
Steam Pressure on Boilers. 

To the Editor oj the Scientific American : 

Which is the right way ? Must we multiply together the 
pressure and circumference, the pressure and half of the cir
cumference, the pressure and diameter, or the pressure aud 
half of the diameter, for the true answer ? I believe that 
each (;If these methods has been held to be the true one, by 
men who certainly write as though they ought to know what 
they are talking about. 

A boiler 100 inches in circumference, sustaining a pressure 
of 100 pounds to each square inch, would have upon each 
circle of the boiler of one inch wide, according to the first 
method, 10,000 lbs. , according to the second, 5,000 l1)s. ,  ac
cording to the third, 3,200 lbs. , according to the fourth, 
1 ,600 Ibs. This is a serious discrepancy. 

If two men, each with spring br.lance in hand attached to 
a cord, should test the strength of the cord by pulling against 
each other till each of the spring balances indicated 100 lbs. , 
would it be held that the cord sustainp.d 200 lbs. ? It is, of 
course, clear that there can be no strain in one direction with. 
out an equal resistance or strain in the opposite direction, 
whether the object tested be a steam boiler or a cord ; hence, 
I consider that the semi-circumference method is the true 
one. 

The breaking point of a strip of good boiler iron, one inch 
wide and olle fourth of an inch thick, is about 13,000 1bs. It 
is well known that a well made boiler of such iron, 32 inches 
in diameter, will work safely at 150 lbs. to the square inch, 
which would be 200 lbs , above the bursting pressure, if the 
whole circumference method were the true one. On the 
other hand, if the semi-diameter method were the true one, 
150 lbs. to the square inch would be but about one fifth of 
the bursting pressure. 

It seems to me that all of our practical dealing with steam 
boilers agrees with the semi-circumference method. 

Worcester. Mass. F. G. W. 

REMARKS BY THE EDITOR.--It is a well known principle 
in hydrauIlcs and pneumatics that the pressure of a fluid on 
the internal surface of any vessel is exerted in any given di
rection with a total effect which is measured by the product 
of the imensity of the pressure by the projection area of that 
surface on a plane at right angles to the direction aRsumed. 
To determine the force tending to rupture a cylindrical boiler, 
multiply the pressure per square inch by the diameter and 
divide by the thickness of metal which must be ruptured, 
to obtain the stress per square inch of metal ; that is, divIde 
this product by double the thickness of the boiler plate. Or, 
divide the product, of the presslue per square inch into the 
radius, by the thickness of the sheet. 

Our correspondent, B. F. McKinley, in the SCIENTIFIC 

AMERICAN of December 21st, 1872, gave a correct statement. 
-----------�.�, .. � . •• ---------

Steam Statistics. 
To tke EtUtor of the Scient'ific American : 

This to me has always been a proof of the foregoing asser
tions. No ('me can suppose that consciousness would hav!'· 
returned without fdturning breath. I have often wondered 
where the immortal part of me was during that brief period. 
The barbarous practice of neck-breaking, under the pretense 
of hanging, to produce death, is sometimes talked of as; 
quickening one's journey to the other world and making the 
passage painless. It makes it sure, but, in my opinion no 
less painful, as in either case, if strangulation is complete, 
there is entire exemption from pain and entire insensibility. 
The motions of the hanging man are entirely involuntary, 
and are no indication of pain felt any more than are the con
tortions of one i_n a spasm. I have known a child, badly 
burned on the f(i;et with a hot brick during a spasm, to 
have no consciousness of it at the time or recollection of it 
afterwards. The humanitarian, who only desires an execu
tion for the benefit of society and a neck broken for the 
benefit of the party directly interested, would accomplish hifl 
end as well, and the end ot he p"rson as effectually, by shu 
pIe strangulation, as by a six foot drop and a broken neck. 

E. H. R. 
------------�.� .. � . •• -------------

The Prevention of" Fires. 
To the Editor of the Scientific American: 

In view of the terrible destruction of life and property by 
fires in our cities, it is surprising that more pains is not 
taken to prevent such disasters. One of the simplest of all 
means is to have a stand pipe connected with the service 
pipe from the city mains carried up through the building t() 
the top, and provided on each floor with a cock, to which II. 
hose can be instantly attached, in case of need. In hotels 
and factories, there should be a hose for each floor, and it 
should always be connected, so that the turning of a cock 
would supply the water at once. The pipe should be lo
cated in a hall, or some plac@ from which a hose could be 
laid to any of the rooms on each floor--the hose, of course, 
being long enough to reach any room, and being provided 
with a nozzle and stop-cock like those used for street wash· 
ing. I have such an arrangement in my own house, and 
would never think of building one without it, where 
water could be obtained. In those cases where there is no 
water supply, or where it will not rise to the top of the 
building, a cistern should be located as high as possible and 
receive the water from the roof, or it might be supplied with 
a force pump, operated by a windmill or other power. 

Such an arrangement, with a hose, I consider far better 
than the plan which has been suggested, both recently and 
years ago, of placing all through the building perforated 
pipes for flooding it with water in case of a fire : because with 
a hose, the water oon be thrown just wh(,. it is needed, 
while in the other case it will fall only at certain fixed 
points, and would flood the house in parts remote from the 
fire. A net work of perforated pipes in a factory or large 
building might answer ; but as a general thing, the other plan 
will be found far more practical and much cheaper. Some 
Buch safeguard ought to be required by law in every building 
where it is possible. W. C. DODGE. 

The following figures relating to steam may be useful : Washington, D. C. 
One cubic foot of water weighi ng 62 '5 pounds, converted REMARKS --The method suggested by our correspondent is 

into steam of one atmosphere, gives a volume of 1 ,728 cubic excellent, and has long been in use in large buildings in 
feet of steam. ff 62 '5 pounds give 1,728 feet, then one New York and other cities. This plan is employed at the 
pound gives �7;N'=27 '67 cubic feet. Fifth Avenue Hotel in this city, and its excellence was de-

A displacement of 27'67 cubic feet is made by one square monstrated during the recent fire in that building. In thirty 
foot, =144 square inches, traveling a distance of 27 '67 feet seconds after the fire was discovered, the hose was stretched 
lineal. Now, a pressure of one atmosphere, 14 '7 pounds, and the water was playing upon the fire. 
on a surface of 144 square inches, through 27'67 feet • •• �. 40 .. _________ _ 
gives a result of 27 '67 X 144 X 14'7=58,572 foot pounds ; this Aniline Inks. 
divided by 772, the number of foot pounds equivalflnt To the Editor of the Scientific American: 
to one degree of heat Fahr. , gives lL4t·P·=75 ·87 degrees of An article in a late number of the SCIENTIFIC AMERICAN 
heat represented. appears likely to induce a great use of aniline inks. It . 

It appears to be a very singular fact that if one half of however, ought to be known that, as a rule, these inks are 
this 75 '87, =37 '93, be added to 212°, the temperature of one the least permanent of any in common use. Still, further, 
atmosphere, we have 212°+37 '93° =249 '93°, the temperature in view of recent great conflagrations, it is to be noted that 
of two atmo.

spheres. 
5 .  = . no inks have been so generally destroyed, where used on 

Add to thIS t of the same, � 25 290, and we have books or paper subsequently charred in fireproof ( ?) safes, 
249 '93+25 '2eO-275 '22, the temperature of three at:n0' as the various aniline inks. A very extensive experience in 
spheres, and so on. If we add together the fractIOllS I restoring charred paper in the Chicago and now in the t+t + t + t+t=H-1H, and multiply this by 75 '87, we Boston fire has convinced me that these i�ks as a class are 
have 75 '87 X 1!*:= 1100 ; this addGd to 212

.
° equals 322° ,  the beyond the power of the chemist to resto�e to legibility 

temperature a. SIX atmospheres. Thus It seems that the when exposed to a high temperature. 
fractions above denote the rate of increased temperature as Boston, Mass. C. GILBERT WHEELER. 
the pressures pass through that of the number expressed by • ,.,�,,,,.-------------
the d81l9mi.nator of the last fraction used. By r&lying on our own resources we acquire mental strength ; 

Is there any known mathematical analysis of the relations but when we lean on others for support, we are like an in-
of heat, pressure od volume' pi steam ? If so, what is it ? valid who, having accustomed himself to a crutch. finda it 

B. F. McKINLEy. difficult to wa.lk without 0110. 
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GLEANINGS IN SCIENCE AND ART. 

Regeneration oC LIDlbs. 
If a lobster's claw is broken off below the third joint, 

another will soon appear in miniature at the end of the 
stump. About the third year it will overtake in size the one 
(In the other side. This explains why the pugnacious crea
tures are so frequently noticeable with one large and one 
'very small pair of fighting shears. 

At a particular seaRon, the males engage in ferocious com
'bats, cutting each other in pieces if th ey can. ' Nipping off 
the sword arm of an oppom>nt is a point of sanguinary am
bition. They quarrel worse than a congregation of tailors on 
.0. strike. 

When, by accident or othl'rwise, a Brazilian lizard's tail is 
missing, another crops out immediately, requiring consider
able time, however, to develop mt,o full proportions. It is to 
them as indispensable an appendage as a balanciIi.g pole in the 
hands of a rope dancer, in maintaining their centers of gravi
ty while racing through the top of a tree in pursuit of prey. 
'Could a fox run without a tail ? But a second one never 
grows, so he is crippled for life when that is gone. 

Some of the newts have a new eye generated, if gouged 
out, which will ultimately exactly correspond with the old 
one in color, function and visual perfection. 

All the mammalia, including ourselves, have somethiRg of 
that remarkable regenerating property-particularly exhib
ited in the re-union of broken bones, which shows a gradua
ted relationship to the lower forms, even to reptile life. 
Such are the deductions of science, unwilling as some may 
be tJ) embrace the doctrine of evolution. 

PlllDlonary ConsuDlptlon. 
An admirably written volume was published not long 

since by Longmans & Co. , London, on that destructive mala 
,dy which almost defies medical treatment in its ameliora
tion. Dr. Henry MacCormac, of Belfast, Ireland, is the 
,author. Were it republished here, it would lead to reforms 
in regard to preventing a disease which is often actually in
,duced by violations of the laws of health. Consumption is 
mowing down the young and the promising before they are 
prepared for the responsibilities of life. There are two forms 
,of consumption,namely : that which is hereditary, being trans
mitted from parents to their children, and that which is in
·duced. The latter is the main topic discussed by Dr. Mac
,Cormac, which, he is persuaded, has its origin in re-breath
ing expired air. Those of a delicate organization should 
sleep alone, and if possible in spacious rooms. That would 
insure a larger supply of pure, uncontaminated air. On re
tiring, never omit raising the window sash slightly. When 
the d01'lllitory is small, if not carefully ventilated, oxygen, 
the essential element that supports life, is quickly exhaust
ed, and the individual takes back into the lungs carbonic 
acid gas, which destroys life. Thus the whole system be
comes deranged, the air cells ulcerate, and, with the destruc
tion of those, the whole bronchial region falls into disease. 

Fresh atmospheric air was intended to be inhaled. It is 
the source of vitality ; therefore, be in no apprehension from 
exposure to its influences. When the air is charged with 
excessive humidity, avoid unnecessary exposure ; but clear 
weather, a bright sun and airy sleeping rooms promote health 
and longevity. 

Borax. 
Besides having many uses in the arts, borax is an antisep

tic. M. Jacquez has been before the French Academy of 
Sciences with an elaborate paper. The sub-borate of am
monia, too, according to the results of that gentleman'R ex
periments, is of marked importance to the world of science. 

A solution of fivlI parts of borax in one hundred of water 
is representQd to prevent the putrefactive process in meats 
for considerable time. Flesh dipped in the mixture and then 
dried resists the usual processes of decomposition. 

For dissecting rooms; the taxidermist and those engaged 
in preparing cabinet specimens of animal tissues, the an
nouncement of M. Jacquez should command attention on the 
8core of econ"my if on no other account, it being no way 
dangerous 01 liable to involve assistants in painful accidents, 
not unfrequent with arsenic, which is commonly employed in 
modem embalming and in securing anatomical preparations 
against the depredations of vermin. 

Vital MechanlsDl. 
It has been assumed by those competent to form an opin

ion that there are twenty -five thousand muscles in a silkworm. 
There are eight thousand in the trunk of an elephant, and in 
most of the serpents perhaps more than a million. Through 
the instrumentality of those organs the flexibility of the boa 
constrictor depends. By an act of will-that is, instantly 
charging the muscles with an extra force-the great python 
of Africa crushes a living lion into a shapeless mass f )r swal
lowing. Every bone is ground into fragments, so that no 
opposing obstacles in the form of splinters or projecting 
points can injure the throat on the way to the snake's immense
ly large elastic stomach. Neither art or science has yet dis
Covered a method for generating such power by apparently 
BUch a simple device. 

MUSical Sounds. 
The longest and largest pipe of th e gl'E'-8t Harlem organ, 

thirty-six feet in length, when sounded, actually jars the 
whole edifice. If there are less than thirty-two vibrations in 
a second, it is a noise analogous to the flapping of the wings 
of a huge bird. The human ear recognizes no music in that. 
All vibrations above thirty-two are musical, till they reach 
thirty thousand in a second. 

Such is the perfection of our auditory sense that the mind 
. '  Ie ucited, charmed aDd ualted by a.coilstic undulations which 

$ dtntifit �mttitau. 
are transmitted to the brain through a small, soft cord, 
scarcely larger than a single silk thread. 

Reflecting on the laws of sound, the extreme delicacy of 
the mechanism by which it is received, transmitted and an
alyzed in a moment of time, who can doubt the existence of 
a Divinity whose works, independent of moral attributes, 
are self-evident propositions. 

Guinea Pigs. 
A writer of distinction says those little, plump, clean ani

mals should be used for food. A mistaken notion is enter
tained generally that they are a kind of rat, and therefore an 
unjust prejudice ought to be overcome, since they are ex
cellent eating. Guinea pigs are not pigs. They are harm
less, timid, vegetable feeders. Their flesh is nutritious and 
delicate. If once received into our markets, being easily 
raised, they would soon be prized for their many desirable 
dietetic properties. Being prolific, too, they might be raised 
in vast abundance, their food being an item of no expense, a 
iew cabbage leaves, roots or waste parings being all they 
would require to grow into proportions to fill vacancies in a 
gourmand's stomach. 

Eleculc Cautery In Surgery. 
Surely the world is moving. One of the last and perhaps 

greatest improvements in surgery is a new method of cut
ting away formidable tumors in some of the cavities by elec
tricity. Where it is almost impossible to secure bleeding 
vessels on account of reaching them, for example in detach
ing a fungous growth far off in the nasal cavities, throat� 
etc. , a wire is passed round the base, the battery set in mo
tion, and, presto, the tumor is separated without loss of blood, 
the vessels being seared as it were with a hot iron. Better 
still, under the lulling effects of chloroform or ether, the pa
tient experiences neither pain nor loss of strength from hoom
orrhage. 

Fatal Flybltes. 
Deaths very frequently occur from slight punctures made 

by flies in warm climates. Occasionally such cases occur in 
temperate zones, but the cause of such a melancholy result 
from a slight wound in the skin does not seem sufficient to 
produce excessive swelling, pain, discoloration and other ex
traordinary appearances which are quickly exhibited. It is, 
therefore, possible that the insect which makes the tiny wound 
has its proboscis charged with an active poison from some 
source where it had recently been foraging, which, intro
duced into a bleeding wound and rapidly carried by the ab
sorbents into the system, is followed by death. 

Observation on Ihose forms of ophthalmia so common in 
Egypt, ending in blindness of one if not of both eyes, leads 
to the opinion that the dreadful malady is propagated by flies, 
carrying,on their feet and feeding tubes,purulent matter from 
diseased organs whence they are kept away with difficulty, to 
sound ones, where they are attracted by moisture on the 
margin of the lids. 

Rapidity oC It[uscular Contractions. 
A dragon fly balanced on its wings at the side of a car 

speeding its way o,er the rails, at the rate of forty miles an 
hour, appears to be almost motionless. But to keep up with 
the car, its wings must vibrate many thouRand times a sec
ond. The eye cannot detect their up and down action, so 
exceedingly rapid are the contractions and relaxations of the 
muscles acting upon them. All at once they dart off at a 
right angle so quickly that the retina cannot have an impres
sion remaining long enough to retrace their course. There
fore, those same muscles, too small to be Been but by powerful 
microscopic assistance, must be urged to still more rapid ac
tion. Such intense activity far exceeds the vibration of mu
sical chords, and therefore exceedingly perplexes entomolo
gists, because the nervous system of insects is so extremely 
minute. The question is : How much power is generated for 
keeping a dragon fly's wings in uninterrupted motion for 
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Phosphorus In It[edJelne. 

Besides being extensively used in making matches, aston. 
ishing audiences when legerdemain performers blow fire from 
their mouths, and a prominent source of surprise in chemi
cal laboratories, the physicians are prescribing it. One hun
dredth of a grain is secured in suet, supposed to be a fire
proof covering ; thus secured, the dangerous enemy is swal. 
lowed. According to t.he testimony of enfeebled notabilities, 
these fireballs, small as they are, made them feel as lively as 
political candidates for office. No patent medicine can be 
successfully introduced till endorsed by the clergy, say the 
proprietors. It remains to be seen whether medical practi. 
tioners of eminence, those who are conscientious laborers in 
the vineyard of humanity, will sanction the phosphoric prac
tice, even if fortified by certificates from lame, halt and blind, 
whose imaginations, as often as otherwise, run away with 
their judgments. .tIappily they are not patented. 

LICe and Matter. 
Nothing remains at rest. If a sir gle particle in a living 

body were quiescent, a chain of disastrol ls consequen ces 
would quickly follow, terminating in death. Such is the fact 
respecting the necrosis of any part of an injured bone. When 
the circulation and deposition of new ossific materials is in 
terrupted at any particular point or region, mortification, 
gangrene and a throwing off of the dead portion immediately 
commences. 

We are perpetually supplying the system with new life 
material. That is accomplished by food in the stomach. It 
is there put in a condition to be wafted all through the body. 
On its route a particle is dropped here and there, and at the 
same instant an old one is removed. As soon as the vitality 
of the new piece has been imparted, it becomes from that in
stant useless. Thus we are perpetually being renewed, 
and by eating and drinking the supply is equal to the 
demand. Thus may be explained a law cf the animal eCOIl
omy, how it is that we have neither the same bones nor the 
same flesh to-day that we had years ago Although identi
cally the same individuals, our bodies have been renewed 
repeatedly in the course of an ordinary lifetime. Whenever 
that process of assimilation is interrupted-in other words, 
when neither new matter is supplied nor the old can be re
moved, as when in health-death is inevitable. 

Therefore, it is self-evident that every particle of nu
triment is charged with a definite amount of vitality. An 
aggregation of these elements eventuates in a life-force. 
Variously arranged, they result in particular organic forms, 
and who can say that this may not have an important bearing 
on the gradation of intelligence from one type to another in 
the ascending scale of animal forms from creeping things 
to man ? 

Catching Wild Ducks. 
In the published narrative of a traveller ia Arabia, the 

author saw people catch wild ducks very successfully in the 
harbor of Jidda, an Oriental city, in the following manner : 

An Arab stripped himself and then cautiously waded into 
the watfilr up to his neck. He then covered his head quietly 
with seaweed. When properly arranged, he walked off to 
where the birds were busily employed in swimming about, 
foraging on the surf.ace. They were not in the least alarmed 
at the approaching mass, which was evidently regarded as 
floating weeds. Fairly in amongst them, he reached up and 
caught them by the legs till satisfied with the number for 
the occasion, which were thus secured, and then wended his 
way to the shore with extreme deliberation. Thus the in
g enuity of man circumvented the watchful instinct of 
a quatic animals that are so vigilant for life and liberty as to 
d ive on hearing the click of the lock before an explosion of 

t he charge takes place in the gun. 
. 

-------.. � .•. �.----------

many hours in succession without apparent fatigue ? Casting Metals In Vacuo. 

Transplantation oC Trees and Shrubs. With the ordinary process of casting, the sir enclosed iD 
Vegetable life depends as much on vital functions for its the interior of the molds, not being driven out at the mo· 

preservation as animal life. But the way trees are treated ment when the metal enters, forms between the casting and 
ordinarily, in their removals from location to another, indi- the mold a very thin envelope, which prevents the metal from 
cates a very limited knowledge of physiologica.l laws. taking the exact form of the mold, and which occasions air 

Plants repose at night like higher organizations, waking in holes and other defects. Thestil inconveruences are particu. 
in the sunlight of morning, invigorated and refre�hed. larly felt in casting works of art, and. to avoid. them MM. 
Through the long, tedious months of winter, they sleep pro- Cumin and Martel, of France, have devised a process recent. 
foundly. While the leaves are green and vigorously per- ly patented by them . •  This process is based upon the em
forming a series of labors, preparations are made for a com- ployment of a vacuum. At the moment of casting the mold 
ing season of cold, ice, snow and other inJiuences which i.s placed in communication with an ail' pump in such a man· 
reduce the vital force to the lowest point without destroying ner that the air is drawn from the mold through the pores of 
it. That is the best time in the life of a tree for transplant- the material of which it is made. The interior surface of the 
ing it. That business is admirably managed. in France. mold is, therefore, covered with a substance sufficiently 
They don't think of waiting for a mere stick to grow into a porous to allow the air to pass, yet of ample resistance to 
broad, spreading tree. No, they select splendidly developed guarantee perfection in the form of the object cast. The 
trees, with waving branches, and place them where their material employed varies with the nat.ure of the metal. 
grand appearance will be admired. 1. For those very easily fused, such as type metal, the 

In the s'luares of New York, the Park Commissioners are inventors employ fine plaster well dried. 
now pursuing the proper and only promising plan of suc- 2. For harder metals, such as bronze, they use plaster 
cess by bringing in from the country well grown trees, dug mixed in almost equal proportions with plumbago, alumina, 
up out of the frozen ground, with all the roots covered *ith and other �ubstltnces of a similar natnre, this mixture hav
two or three feet of the earth in which they grew. Being set ing been previously thoroughly dried, to drive off all the 
out in their new positions, the cardinal bearings being the . water from the plaster. 
same, in the spring they will rouse up like refreshed labor- 3. For more ref1'&ctory metals, such as cast iron al1d steel, 
ers, and bud and blosBom as they did before. That is the true the sand mold is simply covered with plumbago, or other 
system. It may 'be accomplished at any period if the roots analogous materials. 
are never injured or exposed but clothed, thickly and se- ------....... ,-4 ........ ------
curely, with their own attached soil. Never cut off a limb or 
a twig till they have a secure foothold. Leaves are the breath
ing organs of trees. Most persons make a fatal mistake in 
trimming trees when transplanted. They die because they 
cannot breathe, oxygen. being thrown off and carbon ab
IIOlbed from the atmosphere. 

THE BATTERY, NEW YORK . -In connection with this fa
vorite New York resort, it may be noted that a new pier is 
being constructed. The new pier will be 500 ft. long aDd 
80 ft. wide, and it will be supported on 19 arches. Th_ 
are placed upon foun4ilations of huge blgeks of artifi ... l 
etone. 
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:NINE ROBBE l'OWEB COlll'OUND BOAT ENGINE. 
The use of sIjlall boats propelled by steam, upon our many 

inland lakes and rivers, is now so extensive that any im
provements in the economy of working, or in the patterns 
for producing the machinery of such boats, will be interest
ing to many of our readers_ We have therefore engraved, 
from The Flnginee'l', lustrations of a pair of English engines, 
designed for the purpose mentioned, which, have been found 
to operate with much satisfaction_ These engines are built 
on the compound plan, and the launch or boat. at Portsmouth, 
England, in which they are used, is one of the faeteet and 
most economical little crafts that there is afloat. 

J,imtifi, �mm,au. 
The engines are of nine horse power, built by A. Verey. 

The cylinders are of 6 inches diameter and 8 inches stroke. The 
stroke of the slide valve is 3 inches ; the lead, i inch, and 
the lap i inch ; area of steam ports, 2 '65 inches ; area of ex
haust port, 8 '5 inches ; diameter of piston rod, li inches ; di
ameter of valve spindle, t inch ; diameter of crank shaft, 
2t inches ; length of connecting rod, 1 foot 6 inches diame
ter of guide rods, li inches_ The engines indicate 24 horse 
power when working with 60 1bs. steam cut off at five eighths 
of the stroke and making 300 revolutions per minute. 

It will be seen,. on referring to the engraving, that wrought 
iron has been used to p,Il unusual 6:1;teU\ in the construction 

'/:__ ,9 
SCP.LE OF' FEET 

.'2 __ dL 1° 

[JANUARY 1 8, 1 873. 
of these engines ; by this means space is saved and unusual 
strength imparted. All the working parts are very easy of 
access, and the guides and general details are very well de
signed and proportioned. The engines run at a high speed 
with great steadiness and absence of noise. The screw shaft 
is fitted with a disconnecting clutch, by which the engines 
may be run alone to pump the boiler up, a matter of consid
erable convenience. We look on these engines as very fa
vorable specimens of the miniature marine engine which has 
of late become so popular. The boilers used by Mr. Verey 
are either of 'the Field type 01" &fe horizontal boilers with re
tU1"U tubes. 

END E L E VATI O N  

:N.IWE HORSE POWER COMPOUND STEAM ENGINES. 
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DESIGN FOR BALL GROUND PAVILION. 

The structures which are hastily nailed together and loca
ted on the banks of our public skating ponds, especially 
those of Central Park, can hardly be deemed ornamental, 
however useful they may be. The same is . true of the 
buildings placed for the accommodation of spectators and 
others on the borders of our racecourses and ball grounds ; all 
partake of a crudeness of design and, even if intended as 
permanent edifices, a rough .temporary appearance, which a 
little architectural skill 

. 

and a modicum of ar
tistic taste infused in 
their plans would fully 
obviate. 

We give herewith, 
taken from the London 
B1lilder, excellent ele
vation and plan views 
of a pavilion to be erect
ed on the large cricket 
field of Nottingham, 
England, which, to our 
mind, is excellently 
adapted to its purpose. 
It combines a hand
some and finished ap
pearance with the light- ' 
ness necessary to such 
structures, and is spa
dous and commodious 
without presenting the .. 

too common likeness of 
a poorly decorated cat
tle shed. The central 
feature in the design 
is the pavilion, two 
stories in hight, the 
ground fbor being ar
ranged for the purposes 
of dining and refresh
ment generally. The· 
upper apartment will 
form a balcony from 
which a good view of the 
whole field Rlay be ob
tained. The covered 
ways on either side of 
the pavilion may be 
used when a match is 
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The questions ought to arise : Who was in the boiler room ? The famous tobacco of Turkey is cultivated in the follow-
convenient paragraph " probably from a defective flue. " \ Turkey Tobacco. 

Why did it take in the engine room ? Who was on duty ? ing manner : The tobacco seed is usually sown about the 
Boiler rooms and engine rooms can be made, in experienced middle of March, in small beds, and in a few weeks appears 

hands, as safe as kitchen fire places, and we are inclined to thick, like our lettuce beds ; then begins the occupation of 
the belief that a large proportion of the recent fires are due the farmer's wife or wives, as the case may be, and their 
to the neglect of those whose duty it was to have prevented numerous children, whose little fingers are engaged day by 
the possibility of their occurrence. day in thinning the beds, care being taken to leave the most 
� More vigorous care ought also to be used in merchants' healthy looking plants. The husband is engaged either in 

carrying water from the 
nearest well by the aid 
of his mule, or in pre
paring the land for the 
reception of the plants. 
The beds are well wa
tered before su nrise 
and after sundown. 
When the young plants 
are about six inches in 
hight, they are removed. 
from the small bed" 
and planted in fields, 
like cabbages in this 
country, and are then 
left for nature to de· 
velope them to a hight 
of fr.om three to four 
feet ; three leaves, h.ow
eyer, are removed from 
each plant to assist its 
gr.owth. The farmers 
calculate always fifty
five days from May 12 
for their crops to be 
ready for gathering. 

When the leayes 
show t,he necessary yel
low "IPS, they are car
riea to the house, and 
there threaded int.o long 
bunches by a large flat 
needle, ab.out a f.o.ot 
long, passed thr.ough 
the stalk of each. Thes" 
are then exposed t.o 
the sun to dry, and 
some months' expoBuro 
is necessary before they 
are sufficiently matured 

being played, and serve C A R  R I A  G E D R 1 V E for baling. Rain sets 
in at a later period, and 
the tobacco, becoming 
moist and fit for II and. 
ling, is then removed 
from the threads and 
made into bundles .or 
" hands " of about sixt�
leaves each, ann. tied 
around the stems.  
These bundles are piled 
against the walls inside 
the dwelling rooms, and 
a carefully graduated 
pressure put upon 
them. The tobacco is 
next baled, the bales 
averaging in weight 
about 110 English 
pounds. The covering 
of the bales is a sort of 
netting made, by the 
peasants, from goats' 
hair ; it is elastic, and 

as excellent shelter from p. 
_ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ___ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _  . __ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

cold wind and rain. The · " . .  " 2' ., 'I. ,,'1. 
seats in the wings are I I· I I r I I 

raised one above anoth-
er as galleries. The 
front seats may be re-
movable if required. In 
the rear are the kitchen 
and players' dreBl!ing 
rooms. A fine view of 
the field will also be ob
tained from the open 
air galleries over the 
roofs of side wings, the 
Hoor of which will be 
on a level with the Hoor 
of the balcony. The 
details of the plan ex
plain themselves. 

Such a building as 
this might be advanta
geously permanently lo
cated by the side of the 
lakes in our Central 
Park, or in any of the 
parks in other cities. 
The necessary accom
modations of a boat 
house might be added. 
and landing places ar
ranged along the pla
teau on which it stands. 
Some of our profes
sional base ball nines. 
owning their own play 
grounds, would find it 
to their benefit to erect 
some such a structure 
for the convenience of 
visitors ; or county 
towns in which fair 

A. Ral.ed Plate .. u of Earth. 

B. E ... t Wlng. 
E. Kitchell. 
F. P .... age . 

�--------� H. Lobby. 
-. I. IV ,I ·hole to Cellar. 

K. Walters. 
L. Counter . 

C. West Wing. G. Watters' Pantry. J.J.  Clo.ets. M. Ladle •. 

D. Pavilion. 

grounds are situated could employ a similar building for ex
hibitions, seats for spectators of races, and scores of other 
uses productive of profit. 

------------4.H •• ' •••• � __________ _ 
How to Insure Conftagratlons. 

Run your furnaces to their fullest extent ; leave everything 
to servants and porters, says the Boston Oommel'cial Bulle
tin. The latter, in charge of boilers, engines and furnaces, 
have only to " lix the draft " and go to sleep. Of course, 
there is no need of any watchman ; a boiler or engine, or in 
fact any apparatus, ought to run itself after being " fixed for 
the night. "  

I t  makes it all right to have the newspapers say, after a 
block of buildings have been burned down, that the " fire 
took in the boiler room," or the engine room, or use that 

DESIGN FOR BALL GROUND PAVILION. 

stores and private dwellings. Employees and servants seem 
to have an idea that a furnace, stove, or fireplace, that they 
have tended all day, will take care of itself while they sleep, 
and the latter, to ensure themselves against the discomfort 
of rebuilding fires in the morning, pil,) on fuel and arrange 
drafts at night to ensure combustion, and retire with the ut
most confidence for the next six or eight hours. That there 
are not more fires is due more to the strength of heating ap
paratus than the care of those who run it. 

• ••• • 
A VALUED subscriber, in sending in the renewal of his own 

subscription with twenty new subscribers, says : " While I 
survive, there are only two circumstances that will prevent 
me from taking the SCIENTIFIC AMERICAN, namely, poverty 
and blindness." 

N. Open Yard. 

of great strength. The 
Turk and his family , 
it will be seen, hav(, 
now been occupied 
upon their tobacco crop 
for nearly a whole year_ 
The leaf is just be
coming a bright light 
yellow when it falls in
to the hands of the 
merchant, and it it-! 
during this period that 
the process of fermen
tation or heating gel).
erally occurs, befor" 
which the tobacco can · 
not be shipped. Tb" 
bales baving beel •. 

plBMd in the merchant'S store, are left end up until a fllr · 
mentation or baking has taken place, the ends being re
versed every three or four days. In the course of a feW" 
weeks a bale is reduced to about two thirds of the original 
size. It is then placed upon its sides to cool. When it itl , 
d iscovered to be cold, it is broken open by the nati I'e tobacco 
pickers, and every leaf sorted and classified. The patienCt) · 
with which this operation is carried out is truly astonish4:, 
ing. 

--------------.-.• � . •• -------------
DR LOUVEL has been awarded a prize of four hundred. 

dollars by the French Academy of Sciences j'or designing an 
apparatus for keeping grain in a vacuum, or rather within I/o 
vessel in which the nit" is �o rarefied as to kill any gramvor
OUII insect. 
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SCIEB TIFIC AND PRACTICAL INFORMATION. 

UTILIZING SUINT FOR THE MANUFACTURE OF PRUSSIATE OF 

POTASH. 

The suint, which forms almost th� third part in weight of 

the raw wool, has been found to be an excellent material for 

the manufacture Ilf yellow prussiate of potash, which is used 

for making Prussian blue and other articles of commerce, 

inasmuch as, after heating, it consists of an intimate mix

ture of carbonate of potash and nitrogenous carbon. Form

erly this suint was exclusively used for the production of 

potash. Havrez found, however, that it is three times as 

valuable when directly used for the manufacture of prussi

ate of potash. While 100 kilogrammes of dry suint, con

taining 40 kilogrammes pure potash, cost only $3, 100 kilo

grammes of the potash of commerce cost from $14 to $16. 
Thus it will be seen that, by employing the suint, 100 k ilo

grammes of potash may be obtained for $7. 50. 

ALCOHOL FROM MOSS. 

In the northern governments of Russia, large quantities 
of alcohol are at present produced from the mosses and lich
ens growing there in enormous quantities. This new indus
try originated in Sweden, and was subsequently introduced 
in Finland. Several large distilMries exhibited such alco
hol at the recent industrial exposition in Moscow, where Ger
man, French, and English manufacturers praised its quality 
highly. The net Rrofit is said to amount to 100 per cent. 

rnOCESs FOR PURIFYING THE CONDENSATION OF ENGINES 

FROM FATTY MATTER. 

The steam condensing from engines always contains fat, 
resulting from the material used for lubricating. Cail & Co. , 
in Paris, collect the water of condensation in a common res
ervoir, and pump it into a receptacle provided with a power
ful stirring apparatus, consisting of shovels, Archimedean 
screw, etc. This receptacle is three fourths full, the re
maining space being filled with petroleum ; the apparatus is 
set in motion for five minutes, the water being allowed to 
settle for fifty-five minutes. Five minutes' time is sufficient 
to separate all the fat which is then contained in the oil, and 
the purified water can directly be used aga.in. A hundred 
pounds of petroleum will absorb fifty pounds of fat ; it has 
then a specific gravity of 0 '840, but should be renewed when 
presenting a density of 0 '81 O. It is rega.ined by distillation. 

AUSTRALIAN MINERAL CAOUTCHOUC. 

This material (described on page 197 of our volume 
XXVI.) which is now being imported into Germany, oc
curs in Coorong in moderately thick layers on the sand. 
Analyses seem to indicate that it stands in a generic relation 
to petroleum, but why it has been deposited in that peculiar 
form must be left to future investigations. 

TO PROTECT CLOTH AGAINST MOTHS. 

Reimann, in his FiiJrberzeitung, recommends for this pur
pose Ateeping the cloth for twelve hours in a solution pre
pared in the following manner : Ten pounds of alum and 
twenty pounds sugar of lead are dissolved in warm water, 
the mixture being left undisturbed until the precipitate of 
lead s.ulphate is deposited. The clear liquor, now consist
ing of acetate @f alumina, is then drawn off and mixed with 
1� gallons of water, in whieh a little isinglass has been dis
solved. When well steeped, the goods are dried and finished 
by pressure or otherwise. 

TARTRATE OF MANGANESE. 

The action of permanganate of potash upon organic mat
ter in general is to destroy it. Not only is glycerin decom
posed with violence when allowed to drop into a hot, con
centrated solution of permanganate ot potash, but alcohol, 
aniline oil, and other organic substances, including the or
j/;'anic acids, are decomposed, partially or entirely, by it. 
Notwithstanding this violent action of the permanganate 
upon organic acids, Anton Fleischer has succeeded in prepar
ing both a tartrate and oxalate of manganese. The neutral 
tartrate of manganese obtained was found upon analysis to 
have the composition represented by the formula C4H4MnOs' 
It is slightly soluble in water, 1 ,000 parts of water dissolving 
only 2 '17 parts of the salt. On adding alcohol, it crystalizes 
out. When moist, it is rosp. red ; when dried over sulphur
ic acid, it has a lighter color ; at the temperature of boiling 
water or above it, it is almost colorless. It dissolves readily 
in mineral acids. What practical use can be made of it re
mains to be investigated. 

ELECTRO-POSITIVE STATE OF AN INSULATED CANDLE FLAME. 

When an insulated flame is placed between the balls of 
a discharger connected with the positive and negative con
ductors of an electrical machine, the flame is attracted to
wards the negative pole so strongly as to ignite a piece of 
phosphorus attached to that pole. If a piece of burning 
phosphorus be placed between them, the phosphorus on the 
positive ball soon burns, and the long column of phosphoric 
acid vapor is also attracted to it and forms with it the phos
phate of the metal. 

COOLING WATER BELOW THE FREEZING POINT. 

A glass tube closed at one end &nd blown to a bulb near 
the upper end, and the upper limb bent and drawn to a 
point, is filled to the middle of the bulb with distilled water 
ihat has been boiled. The water is heated to drive the air 

. out of the tube, and the tube is sealed by the blowpipe. An
other tu M of the same form, but not bent and drawn to a 
point, is fil1ed with water that has not been boiled and hence 
contains air. The two are now placed in a freezing mixture, 
and after the water in the open tube has frozen, the other 

. will be found to be still liquid. On taking it out of the freezing mixture and shaking, it will instantly congeal. 

J dcutific )tumcau. 
HAY MITES. 

Some time ago, there died a large number of horses in 

Nordheim, Germe-1Y, from inflammation of the intestines, 

the true cause not at first being known. At last it was as 

signed to the hay, in which, upon close examination, an im

mense number of microscopic ammalculre were found. They 
belonged to the genus acarua jmnariu8, to which genus the 

mites living on dry fruit and in cheese also belong. In 
times of horse diseases it might, therefore, be proper to mi

croscopically examine hay and straw, since even the best 
fodder, if stored in a damp place, is very likely to be infest

ed by those and other parasites. 

TESTING WATER FOR HYGIENIC PURPOSES. 

One third of a fluid dram of the water to be tested is 
evaporated on the object glass of a microscope, on which a 
small reservoir has been formed by cementing a glass ring 
upon it.. The temperature should be about 120' Fah. ,  not 
higher. The residue from pure water, when examined un
der the microscope, reveals only colorless, dendritic or shal'p

ly defined crystals of carbonate of lime. But if the water 
holds organic substances in solution, the residue exhibits 
more or less imperfectly formed crystals of a yellowish or 
reddish color ; and, if the impurities are considerable, it 
shows twin crystals and triangles with obtuse angles and 
other distorted forms. Experiments prove that less than a 
one thousandth part of urine or decomposing organic matter 
is sufficient to change the appearance of the residue consid
erably. 

DURABLE CRUCmLES FOR MELTING STEEL. 

Such crucibles are prepared from a mixture of 10 parts 
ground and washed chamotte, 10 graphite, 15 asbestos, 3 
quartz (not too finely powdered) and 22 fireproof clay. The 
asbestos, as a fiberous body, prevents the falling asunder of 
the crucible when cracking, and thus any loss can be pre
vented. 

ORIGIN OF ELECTRICITY. 

Dr. Louis Elsberg, of New York city, has communicated a 
new theory of the origin of electricity. According to this 
scientist, the number of vibrations executed by the mole
cules of an electrified body are between those of sound and 
heat, namely, they exceed 38, 000 a second (at which point 
the consciousness of sound ceases altogether) and are below 
200 billions in a second. 

EFFECT OF DIFFERENT COLORED LIGHT UPON THE AMOUNT 

OF CARi\ONIC ACID GAB IN RESPIRATION. 

Two Italian investigators, Selmi and Piacentini, have in
stituted an interesting series of experiments to determine 
whether different colors affected the respiration of animals 
as they are known to aff{'ct plants. The animal to be experi
mented upon was placed in an air tight box into which no 
light could penetrate except such as passed through glass of 
a given color. Air freed of carbonic acid was constantly ad
mitted into the box, and escaped by a second opening, where 
it was pa'ssed through a vessel which contained some ab
sorbent of carbonic acid, so that its amount could be accu
rately determined. Representing the quantity of carbonic 
acid respired by a dog, in a given time under white glass, by 
100, the am(;mnt given off under black glass was 82 '07, un
der violet, 87'73, under red 92, under blue 103 '77, under 
green 106 '03, and under yellow 126 '83. The difference was 
still greater when the experiment was tried on a pigeon and 
on a hen. The authors came to the conclusion that green 
and yellow rays, which are the most important to the vege
table kingdom in taking up carbonic acid, are also most fa
vorable to the respiration of animals, that is, enable them to 
give off the most carbonic acid. Previous investigators have 
reported in favor of blue glass, so that the question is not 
yet fully settled. 

ANTIMONY AN EXPLOSIVE METAL. 

If a piece of copper foil be attached to the negative pole 
of a galvanic battery, and a piece of platinum foil to the 
positivQ pole, and the two immersed in a hydr'lchloric acid 
solution of antimony, the antimony will be precipitated as a 
metallic mirror on the surfaee of the copper. After remov
ing it from the liquid and carefully washing with distilled 
water, the brittle antimony can be removed by bending the 
copper back and forth. Antimony thus obtained will ex
plode upon being rubbed in a mortar or struck with a ham
mer, light and heat as well as detonation being produced by 
the explosion. The reason of tIds extraordinary action of 
only one metal is due to the rapidity with which it returns 
from the amorphous form to the crystaline. 

------------.� .• �4.------------_ 
BENT WOODWORK IN CARRIAGE MAKING. 

ny HENRY F. PORTE".tt. 

It is only recently that much attention has been paid to 
the bending of different wooden parts of a carriage. Not 
only in this country, but also in Europe, it has long been 
customary to saw out crooked pieces, and when lately we re
sorted in preference to bending, it was not only for the pur
pose of saving material but particularly for the reduction of 
weight and the greater durability of the pieces. The latter 
is a very important point. The saving of weight is twofold. 
In the first place, a piece which is to be bent can originally be 
sawn out. in a reduced size, for the reason that the grain 
will all run parallel with the sweep when the wood is bent, 
and thus such a piece does not require to be stronger at any 
particular point as a piece sawn cross-grain always must 
be. The second point in which weight is saved is that a 
bent piece requires for plating only one half the size of iron 
of that which must be put on a cross-cut piece. We will 
illustrate this with the example of a �ockaway perch, or, in 
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other words, a perch for the heavier class of work. If such 
a perch is sawn out cross-grain, it will require to be plated 
on all four sides, thereby considerably increasing the weight 
without adding to the durability. We have seen many 
cases where .the incessant vibrations and jerks, to which the 
perch is exposed under all conditions, have caused the wood 
to be chawed off by the ironing, occasioned by the exposure 
of the cross grains. If, on the other hand, the perch is bent a 
single iron plate on the bottom is all that is required, and there 
is no possibility of the wood getting damaged by it, as all the 
grains run parallel and present a smooth surface not easily 
attacked. The point of durability has long been recognized 
by leading eastern builders, and, on such work as the Con
cord coach, of which the proverb says " it wears but never 
tears," we find the back pillars, bottom pieces, and most of 
the crooked parts all bent. Scarcely any kind of vehicle has 
been exposed to such hardships as tne old overland stage, 
and it was early found that cross-cut parts could never with
stand such trials as upsetting, rolling down ravines, etc. , in
cidents so common on the old perilous overland route. When 
bent, such pieces, as a rule, never broke. This example 
goes far to show that it is preferable to bend perches, when
ever practicable, instead of following the old method of 
cross sawing. Still, there is another and very material point 
to be obtained in making perches. It will frequently be 
noticed, on perch carriages, that it seems to have been the 
aim of the maker to conform the sweep of the perch as near 
as possible to the lines of the body ; and this produces, in 
many instances, a very crooked perch, a circumstance which 
is rather unfavorable to durability. 

In speaking of perches, it may not be out of place, although 
not coming under the heading of this article, to say a few 
words with reference to straight double perches for wagons. 
It has been customary to plate these underneath, by bolting 
a perch H inch square with a -1'6 bolt, which in reality leaves 
not sufficient strength in the wood to resist an extraordinary 
strain, such as may be caused by accidents, or even by ordi
nary wear and tear. It has been tried for this rgason, and 
found to be perfectly practicable that these perches for 
wagons are not ironed through their whole length, but only 
sectionally at both ends, namely, nine inches on either side. 
In this way the inevitable vibrations can take place unob
structed in the middle of the perch, and the resistive power 
of the wood is not endangered or lessened by any holes. 
Plating in general is of no account after the wood has given 
way. Besides perches, there are other important pieces of 
bent work connected with carriage parts, namely, bottom
beds, futchels, back bars, and shafts. As for the bottom
bed, its arch is, in the first instance, conditioned by the hang
ing of the body, and next by the hight of the front wheels. 
If the body is to be hung low, the bed will have little or no 
arch ; and if the wheels are low, it will require more arch on 
the bed in order not to get too high a carriage part. The ex
treme hight of carriage parts should never be more than 
twelve inches for the heaviest work, which of course is con
siderably reduced for lighter classes of work. The arch of 
the bed is also limited by the consideration of obtaining the 
proper position for the pole, and we cannot give here fixed 
measures, because they vary in almost every instance. 
What we wish to convey is that a bent bed, even when 
arched as much as four inches or more, is still safe, and 
that a bed sawn across grain, whose arch a contemporary 
thinks should be limited to 2t inches, is more unsafe than a 
bent one with double this amount of arch. 

Back bars, when they have to be arched, should always be 
bent. The curve required can be sawn out.. In the case of 
bars, the grain of the wood is not exposed to friction, and 
therefore there is no danger of checking. Back bars have, 
under certain circumstances, to stand a considerable strain. 
When the vehicle is moving on a sloping road, the whole 
weight is thrown on one side, and the bar is thereby given a 
tendency to twist. The motion of the springs also is often 
not the same on each side, for Instance, when one wheel 
meets with a resistance while the opposite runs on smooth 
ground. Jerks thus caused are transmitted to the bar, with 
a somewhat reduced force, it is true, but still with such in
tensity as to call for the best material. On C spring car
riages, the back bar will have to be plated with band iron, 
or made wholly of iron, as is now frequently done. 

Shafts and poles for wagons have been bent for a number 
of years, for the same reasons which we gave for the other 
parts. Our intention has been to call attention to the decided 
advantages obtained by having all pieces bent over the old 
plan of sawing them out. The progress made in bending 
during the last few years is worthy of notice, and proves 
the patronage and encouragement given it by the trade. It 
is only a few years since one of the first leading firms in 
this country experienced great trouble in bending double 
sweep ash and hickory top beds to a sweep of five inches. 
Nowadays they find no difficulty in bending perfectly, and 
without split, seven to eight inches. A further illustration 
is the advance made in the bending of rims. A rim bent at 
present is less in size and just as durable as a heavier rim 
was some years ago, both for the same size of work. It is 
made for top wagons at present t inch deep, with t inch 
tire. This progress was in a great measure brought on by ma
chinery, and it is but just to say that, for all similar wants 
of our trade, requiring the ingenuity of others, we are 
promptly met by inventions of the most excellent tools and 
materials. 'fhis fact in itself should be an encouragement 
to us to keep on the road to improvement and perfection.
Tlte Hub. 

• . • .  e 
FEW things are impracticable in themselves, and it 1s for 

want of application, rather than of means, that men fail 0:1 
success. 
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An American Doctor In L ondon. I .. ntil worn out and then replace it, and continue to do so. " I 

Dr. E. P. Miller is writing from Europe, to The Laws of confess I was a little surprised to find a man of Dr. Ellis's in
Dife and Jmtrnal of Health, edited by Harriet N. Austin, telligence relying with so much confidence on such a remedy, 
M. D. , and published at Dansville, N. Y. , some very inter- and I asked an explanation of its virtues, but this he was 
esting letters. From a lengthy letter from Dr. Miller in the not prepared to give. If any reader tries this or the follow-
January number, we condense the following extracts : ing remedy, I should be pleased to know the result. 

There are some things in this world so vast that it is liter- A remedy for nasal catarrh which I think of some value, I 
ally impossible for finite minds to comprehend them. It is will also give. Many cases of catarrh are caused by inability 
true we are not quite so lost in thought in their contempla- of the liver to peTform its function properly. In such cases 
tion as when we attempt to search the boundaries of space there is often a too alkaline condition of the blood. When 
or number the fixed stars, yet we are amazed to find how this is the case, the liver does not take out as much of the 
much there is to learn, and after all we have done, how little carbon and other substances as it should, and the mucous 
we know. membrane of the nose becomes a dumping ground for the 

London is a world of itself, and it would require more foul matter. If persons thus afilicted will squeeze the juice 
than a lifetime to know it. There are more than 3,000,000 of a good sized lemon into half a tumbler of water and dI'ink 
human beings, crowded into an area of about 122 square it without sugar just before dinner, they will, if they live 
miles. There are about 6 ,000 pnblic houses, wine cellars, hygienically, be surprised to seen how soon the catarrhal 
and beer saloons, where alcoholic liquors are sold, and these difficulty will diminish. When it fails to do so, it may be 
places dispense 43,200,000 gallons of ale, 7,800,000 gallons considered as due to other causes. 
of wine, and 2,000,000 gallons of other strong drinks every .. , •. �, .......... ------
year. As a result they have 129,000 paupers, and it requires NeW" Apparatus Cor '1'csting Q.nality oC L ubricat-
5,000 luwyers, 2,000 ministers, 3,000 doctors, and 500 under- Ing Oils. 
takers to take care of the criminals, sinners and sick people. This machine, recently patented by R. H. Thurston, Ho-

Nmrly every street you traverse, and public or private boken, N. J. , affords a means of making a combined dyna
building you examine, has a history of its own-many of mometrical and thermometrical test of the lubricating value 
which date back hundreds of years. of any lubricant, and also of determining, at the same time, 

THE LONDON UNDERGROUND RAILWAY. 
Dr. Ellis kindly invited me to visit the Crystal Palace with 

him on the day following my arrival, and I gladly embraced 
the opportunity of accompanying one so familiar with the 
grounds. The Crystal Palace is about six miles from my hotel, 
and the most convenient mode of reaching it was by the 
Underground Railway. I had wanted an opportunity to ex
amine this subterranean enterprise, and was both surprised 
and delighted with its workings. It has become one of the 
indispensable necessities of London. They could no more 
get along without their undel'ground railway than could 
New York without horse cars. 'frains pass on these roads 
every ten or fifteen minutes, and a train often carries four or 
five hundred passengers. The stations are frequent and con
venient, and the cars are so constructed that a stoppage of 
not more than one or two minutes is required to load and 
unload an entire train. The cars are well lighted and fre
quent openings of the roadway to the surface secure tolera
bly good ventilation. The eng'ines in use condense their own 
steam and consume their smoke, so that these nuisances are 
almost entirely avoided. 

THE CRYSTAL PALACE. 
The train I took stopped at the Crystal Palace grounds ; 

and; as I stepped Gut from the depot, at a short distance in 
front and above me stood that magnificent temple of glass 
and iron glistening in the sunlight, while all about, for acres, 
was one grand parterre of flowers and fountains. I can never 
forget the sudden ch!Lnge in my feelings as I passed from 
that subterranean passage of darkness to the magnificent 
scene which was the very perfection of light. I was meral
ly chained to the spot. It was like a fairy vision, so beauti
ful ; I thought of the Bible description of " the Holy City 
coming down from God out of Heaven prepared as a bride 
adorned for her husband," and of the time when " all tears 
shall be wiped away and there shall be no more death, neither 
sorrow, nor crying, neither shall there be any more pain, for 
the former things shall be passed away. " It seemed to me 
that all the beautiful things that were ever thought of in 
Paradise were concentrated here. I do not think it possible 
to find another place where can be seen more of the beauties 
of nature and of art in three or four hours' time than at the 
Crystal Palace. 

The interior fulfilled the promise of the surroundings. 
Outside there are acres of flowers, tropical plant.s, trees, 
shrubs, and vines, native products of different countries and 
climes, growing in all their freshness and beauty. Acres of 
fountains, in glass and out of glass, picture galleries of 
ancient and modern masters, statuary, architectural products 
and manufactured articles, pictures and wax representations 
of all the different nations and tribes of people, and of the 
different beasts, birds, fishes, and insects. I am quite sure 
Noah's ark was not half as large, nor did it contain half as 
many curiosities, or cost half as much to build it. 

A concert is given in the Crystal Palace every afternoon. 
The view of the fountains in full play, when seen from the 
balcony of the Palace, beggars description. There are hun
Q.Yids of them of every conceivable variety and form. the 
witter being supplied from towers 260 feet in hight, which 
are efllcted on the grounds. 

The Crystal Palace cost about $6,000,000, and not far from 
$3,000,000 are annually expended in supplying it with new 
curiosities and defraying the running expenses. May it 
always stand an emblem of the ingenuity. industry, enter
prise, intelligence, and refinement of the English people ! 

I must confess my opinion of the English people was es
sentially changed by an acquaintance with them. They are 
a. great people. They are proud of their race, and justly so. 
They are honest, iI\dustrious, and educated. They are above 
the average of the human race in health, physical strength, 
and endurance. They are fond of out-door life, of sports, of 
physical exercise, and social enjoyments. 

REMEDIES FOR SORE THROAT AND NASAL CATARRH. 
Dr. Ellis gave me a simple recipe for throat and lung af

fections with which I propose to close this article. Upon my 
remarking on my tendency to such affection, he said " Now, 
Doctor, you may go home and thank God for having seen 
me, for I will give you a simple remedy that will be the 
means of prolonging your life many years. Get a. silk rib
bon an ineh or more wide, tie it about your neck and wear 

its power of sustaining heavy pressures and its durability 
under any required pressure. 

A journal, on a shaft running in a securely mounted 
frame, is grasped by a clamp and the boxes are set up to any 
desired intensity of pressure by a powerful screw compress
ing a spring ; the pressure is known from the reading of a 
suitably arranged scale. 

The pressure being adj usted as desired, the clamp swings 
about the journal and, by compressing a spring or by rais
ing a weight, determines the exact amount of force required 
to overcome friction, by the reading of another scale. 

A thermometer, set in the journal brass, indicates the com
mencement and progress of any heating of the journal. The 
time required to beccme heated and to burn off, under a 
given pressure, will indicate the durability ef the oil where 
it nlay be exposed to such a pressure. 

Several forms of machine are described for special classes 
of lubricants, as for heavy oils for locomotives, at the one 
extreme, and for the light oils used on sewing machines and 
other light machinery, at the other extreme. 

------------�.�,.,� . •• --------------

The Spread oC Fire!! In Cities. 
A correspondent, R. B. V. , of Md. ,  says : 
" It strikes me that the greatest cause of the spread of 

fires is the falling of the walls of the houses as they are 
burned out, a dread of which, in very many instances, keeps 
the firemen back from the work. If that dread was removed 
they would rush forward and subdue the enemy ; but as 
houses are now erected, many of the valiant men are crushed 
to ,death by falling walls ; and not this only. Who has not 
seen rows of houses all on fire in a few minutes from end to 
end, just bee1tUse they were so built that the partition walls, 
one after the other, had fallen, thereby permitting the fire 
to go frol11 house to house with such rapidity that all efforts 
to save them were in vain ? To prevent this, permit me to 
suggest : That the walls be. of brick (it is the most fireproof 
material) and of reasonable thickness, with as few windows 
as will afford the necessary light and air, with tight iro n 
shutters to each. In all the walls on which girders or joists 
are to be placed, put good substantial upright fastening that 
will not burn, for the ends of every girder and joist to fit 
on ; so that each of them, while laying horizontally, will he 
a reliable stay to keep the walls in their proper upright po
sition, and will be so constructed that, as soon as each girder 
and joist is either burned or broken in two, they will fall out of 
the wall without injury to it ; for, after all that has been said 
on the subject, the walls are thrown down by the great lev
erage given to each girder and joist by the present plan of 
putting them in the walls. When the falling of the walls is 
obviated, the standing ones will screen the surrounding prop
erty, and the damages of fire will be much less, and can be 
repaired with less than half the expense of labor, time and 
money." --------� ..... , .,� . ........ -----

Vaccine Virus. 
M. Chauvea\1 has succeeded in separating, in a pustule of 

vaccine, a serous matter and molecular granullttions, in order 
to inoculate with each, separately and comparatively. He 
has found that the vaccinal serum is not virulent, and that 
the activity of the virus resides in the solid granulations. 
On the addition of water, the granulations deposit them
selves, and so long as the mixtu1'e is in repose, the water is 
unaffected. If, however, the liquid be agitated, the grann- · 
lations expand and communicate the virulent property to the 
whole. It has been determined that vaccine thus weakened 
with fifty times its weight of water is as certain in its action 
as if in concentrated form. M. CluHn-eau therefore con
cludes that in the pus of the variola and of the morbid affec
tion, as well as in the vaccinal liquid, the specific activity 
which constitutes virulence resides exclusively in the ele
mentary corpuscles held in suspension by the humors. 

------------�-�, .� . .. --------------
An African Steam Gage. 

H. A. M. , an esteemed Southern correspondent, sends us 
the following anecdote : Not many miles from Panola 
county, Miss. , a certain wealthy planter has a cotton gin run 
by steam. Upon one occasion, he invited a mechanical friend 
up into the gin house to see it work. After showing the 

premises, he called out to his old Ethiopian fireman : " Sam, 
are you ready to &tart ? .. The old man ran his hand back-

4 1  
ward and forward over the surface of the boiler, and, with II 
face important with grave judgment, replied, " No, Marse 
Abe, I don't tink she quite hot enough yet. " " Good Lord," 
exclaimed the mechanical friend, " is that your steam gage ?" 
and he left the gin house. Fact, gentlemen. 

• • • • • 

Forests and Drought. 
T. S. , of Pa. , writes to say that it lies with us to decide 

whether our <tontinent shall retain its present luxuriance 
and salubrity to remote ages or not. He regrets the rapid 
diminution of our forests, and the decrease of moisture in 
the interior parts of the country ; and concerning the latter 
point he states that, in some parts of the country, whcro 
five feet of snow usually fell in a year, there is not now five 
inches. 

" Sardinia and Sicily, once the granaries of Italy, have 
suffered the penalty of their thoughtlessness in exterminat. 
ing j,heir forests. Two thousand years ago, those lands were 
celebrated for their wonderful productiveness, and were 
said to be the most beautiful in the world. In 1800, Hum
boldt visited Venezuela, South America, and wns informed 
by the natives living in the valley of Araguay that they had 
noticed, with great astonishment, that a lake which lay in 
the middle of the valley had decreased in volume every 
year ; the cause of this is clearly traced to the felling of a 
great num1;lCr of trees which grew on the surrounding moun. 
tains. In Hungary the periodical droughts are universally 
attributed to the annihilation of the forests. In Cairo, 
Lower l�gypt, a great many years ago, rain fell but seldom, 
only once in three or four years ; but since the time of Mo
hammed A li, twenty to thirty millions of trees have been 
planted, and the result is now that the people have from 
thirty to forty rainy days every year. Surely these few ot 
the many examples are warnings sufficient to put us on our 
guard. " 

Facts f01' the Ladies.-Mrs. D. Magra, Saratoga Springs, N.Y., has used 
her Wheeler & Wilson Lock·Stitch Machine about two thirds of each year 
since 1860, and earned annually about $500, with no expense f.or repairs. S�C 
the new Improvements and Woods' Lock·Stitch Ripper. 

Invention s  Patented In England by AllJ.ericans. 
rCompiled from the Commissioners of Patents' Journal.] 

Frorr:. December 5 to December 11, 1872, inclusIve. 
Cr .. ARIFYING OILS, ETC.-}'. Kersting, Grand RapIds, Mich. 
CUTTING PLIRRS.-N . Thompson, Brooklyn, N. Y. 
GAS OR IJIQUID MRTER.-D. B. Spooner, Syracuse, N. Y. 
HORSE SHOE NAILS.-A. Alden, Cambridge, Ma.ss. 
INSULATING COMPOUND.-Z. G. Simmons, Kenosha., WIs. 
LAMP.-J. H. Irwin, Plliladelpllia, Pa. 
MIDDLINGS PURII"IER.-W. W. Huntly, A. P. Holcomb, A. Heine, SllV6l 

Creek, N. Y. 
ORDNANCE, ETC.-W. E. Woodbridge, New York cIty. 
RAILROAD COUPLING.-H. C.  Kibbe, San FranCiSCO, Cal. 

PATENT OFFICE DECISIONS. 
REED ORGANS.-GOODMAN 1'8. BCRIBNER.-INTERFERENOE.-APPEAL FROM 

THE TIOARD OF EXAMINERS-IN·CHIEF. 

th�� �gei�;�r::r1��e 6>e��we:�n ��daRE�l��t1t�� a:�nad��l�en to!���e! t � fl�.��r�� without an interference : �eld, that the parties ShOUl[ be treateiI'aa !f both were applicants. Goodman's patcnt sustained. 
COMBJNED CLEVIS PIN AND WRENOH.-LLOYD V8. ENGEMAN.-INTERFERENCE. 

t�Jj�ddi���� ��s;h�E&��f�!�r�i��fe�r:r�����if��oi���:�er.����lll��ege�� 
�����¥;r:l!x�irii��;� and the case has passed beyond the jurisdiction of the 

The mere exchange of a feature of a device for a different but not novel one of the same kind, to be used In the same way, does not indicate invention. 
REFRESHMENT OARS.-AMOS M. SMITH.-APPEAL FROM THE BOARD OF' EXAM

INERS-IN -OHIEF. 

An arrangement of rooms in a dwelling, railway car, or other structure ilJ 
�IY�a'brer����:&�ject for patent ; such arra.ngement does not constitute pat· 
THACHER, 4ctt.ng Commi8gioner : 'the following is the claim ; I claim the combination and arrangement of the side passage, B, the 
��i��f�l�' :;��

edrfoOo/�\;;p��g�;:�P�CiK:�s:IfJ's:o��� opell space, C , sub-

anT�������n���fet;�� ��i!ftg���:��rctt�g! ���nC����i��gtso�l�xa��n��� ?ri the practice of their respective vocations. It is not believed that the sr,irit of our &atent system encourages the imposition of suell restrictionR. \\ hUe 
��j'�\�m:��i�tltl�h���� �g ;�g:�t�ns�?:n������f tra�r!i��f��iJ�E:Tt"1�1��:: important that a wIse di��tion should be exercisell to prevent the }llacing of unnecessary restrictlOns upon artisans in a legitimate use or their TIlechanical skill and ingenuity. Due regard must be had. for tlle rIghts of all parties in the consideration of questions a1fecting the right to a patent, and that policy should'be adopted which seems most favorable to the promotion 
of the public good. In my opinion sound policy demands the refusal of all 
paigist�:�fn:"a�!�cto��t��� �;1�i��1�ig�:�rs�itgn��tt;�:�t�ta�PftHf���end 
in his decision of August 26, 18'12, refusing a patent to .John Gates for an 
alleged improvement in steamboats, and the decision of this case is under· 
stoo'<1 to accord with the spirit of the opinion therein announced. 

The decision of the Examlners-In-Chief Is affirmed. 
PRACTICE IN INTERFERENOES# 

Rule 59 relating to Interferences, !s hereby amended by inserting at the 
end of the first paragraEl). the words here itaUcized, so that as ameuded the 
p�r�;ttEre���:;�t ':�11 �n�'ti� declared until the subject matter involved 
is decided to be patentable ; and when once deciarefl it 'Yill not be dissolved 
ii��lfg� j;a���teg� ��f{�O�\�ie�f������ �� ����de��;fs �����r Ea�;7zl 

i�e c��� 
solved, a.ud an appeal may be ta:t

.
nJ� l��g��;�g����;{�g::'��l1p[ttents. 

December SO, 1872. 
DECISIONS OF THE COURTS. 

U nited States Circuit Court. Eastern District o f  Penn
sylvania. 

HARVESTERS.-WM. lI. SEYMOUR AND DAYTON O. MORGAN VB. JAMES S . MARSR 
AND OTHEBS. 

McKENNAN, Circuit Judge: 
Oil the 1st of July, 1851, letters 6atent were granted to Aaron Palmer and 

�ei?su':dll�%�,fs���i,���O���1�ct i�a��h�g:��:iSl:�A�: '��t��\v���i��n'd:J 
f06�eth�n8r��: j��� f8�i� \VW��m H. Se our obtain�d a p�ten� �o.r an 
" improvement in reaping maChines," whrJ:: was also rClssued ll1 dlvisIOns, 
two of which were numbered 7'2 and 1,683, and were extended for seven yeurs 
fr¥�e'�Yife 8��':ese several relsBuedand extended patents, 1,682, 72, and 1,683t 
has been duly vested in the complainants, and they constitute the subjects Of1�:S��C:[�\���b�!���·everal claims. the three following of which only 
are the defendants charged with havillg infringed : 

1. The claim of 1,682, which is for a "  combination of the cutt1ng app�ratuB 
oin harvcsting machine with a quadram shaped p1t.ttfo!"m al"l'fl.ng'c{l m the 
rear thereof, and a sweep rake opeg,ted by mtwhalllslll lll such 111<lllncr lhat 
its teeth are caused to sweep over the platform in curves when ac�!ng on 
the grain, these parts being and operating substantially as set forth in the 
SP2�C't��a�'�rm of No. 72, for U a quadrant shaped platfo�, al'rallg('d reI" .. 
tively to the cutting apparatns, substantially as described, and for the pur� 
p��eT�! �f:i�'�f 1,683 for " the combination, In a harvesling machine, of 
the cutting apparatus, with a quadrant �h�ped platform in the rear of 
the cntting apparatus, a sweep rake, mechamsm for operat�ug the same, and 
devices for preveuting the rise of the rake teeth when operatl l lg on the 
grain these five members being and operating substantlal1y as set forth." 

The'defendants resist the complalnants' rlght .to a decrce UrO]1 t.he grounds 
that the reissued patents are invalid ; tha.t the Inventtons claimed are not 
novel ; that such inventions will not work practically, and that they are not 
infringers. A reissued patent may embrace whatever was suggested or substantially 
Indicated In the original specUlcatloil, drawings, or model, and the claim. 
may be broader, therefore, than those conta.1l1ed In the lI.rot patent. 
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H .. m .. chlne I. an adv .. nce npon the existing state of the art It 18 patentable, althOUfh It doe. not at lIr.t accomloll.h perfectly all that was de�ned 
¥.:'JtfJ�!�hi�:�:�lh�c�:g,�al!d �ft� o�.w:.�:'yn.�m�tlce to contain per· 

The opinions of expert. that the machine de.crlbed Is Impracticable founded on .. literal con.tructlon of the speclllc .. tlon, are of little weight when compared with evidence of It • •  ncce.sful oper .. tlen In actu .. 1 use. The Judgment of the Supreme Court upon a que.tlou of fact ari.lng after· ward fu a Circuit Court Is entitled to high respect, and, though not Jjindlng In law, .hould be dellnltlve where nothfng I. alle«ed which ral.e . ..  doubta. tOlt�:r����::lr{ : :::ft;\i'I��hg; �t ���� n'::�v:�fnet"��e':,n : r�:e""g�fri from a pl .. tform and depo.it. it In the desired po.ltlon Is .. n fnfrlngement of a patent for a similar h .. rvester with a rakewhlch elfectl ,he .ameresult, though by a reciprocating movement. 
fila';!!:' �:II'!!��;lg�J'���t'::�·for defendants. 

Vnlted States Circuit Court---Northern District of' 
Illinois. 

" GBRBTBN U LANTEBN DBlI'LEOTOB.-.T,.U(lCS F. DANE, WILLIAl[ WESTLAKE, 
AND JOHN P. OOVEBT V8. OHIOAGO MANUFAOTURING 00. 

[In Equity.-Before Judge Blodgett.] 
The bill of compl .. lnt ln this ca.e .ets forth that on the 25th 01 Janu .. ry, 

���'r�J''li:�.\:n�sfg�lli·���£���e���n �:�\��n��at�:t �:{3r;:eg.�;� ��re�� ward duly .... Igned the said patent to the compl .. lnant. Dane & We.t1ake · that after receiving .aid a •• lgnment,.aldD .. ne & Westlake .urrendered .ald letter. patent, and made .. ppllcatlon for two new patents to be Issued for 
��ett��M:'d:�t��ns:1��6'::��::� di:�:-'f:�r�r� a;�t���?I��g�I��; � aJl�tl��� Bnd separa.te tart of �he thing patented 88 aforesaid, and each for some ID8-
t'�':: ga{\}e�tII��:, ��r.����egi'�a�d �:::t����n'd���t'1:�� J:;��� :M��� Issued letters patent was numbered 2,765, and tbat a legal corrected descrlp· 
�����,����fsa:.rv��tl�eth������!�F;'h�e:I�t:8��!a����tf:i��:���:�dP:� the said E:rt of the said reissued patent; that afterward an equal undivided 
����i:�e t�a�g:�����I�:���':1o��e�� l.;'�e�::i�:�lf::��le��:��\� �':.Yr1n� and vending lanterns containIng substantially the Improvement and lnven· tlon described In, and secured to, the saId complainants by the said reissued leg�i:J'J'.;�r.\,2/ft5 .. ::�;:r�y J':���I�tfe 1�.;lt:iI�;e�I��:. said reIssued letters 
r�;:��'o���s a��� g���e:..'t'!,� !��ifu�r;'3����s�'J�� c"onu��:t�'i.ng�&�'ae��th 
q,;';,��I�:h'} ���:l��;,:g�rgn trh!�e .i:!�1�� f�et��areat;ft�� ���� �J'.,orl:e� and before the time of Gersten'. aWeged InventIon, h .. s been very fully dis· cussed and examined by counsel. The feature In the Gersten patent, of which the infringement I. alleged, Is the pJate or deflector. 
oltrfrne::�lt�Onmw��r=tr:��:F:�\!C�h�g� t�::ot��fe�;��rt�<lJ'��dc���SOb: uSI�dl�0��1I11�1��!\'!tfeu[f�tiSliat" nearly all of the Inventors who preceded Gersten, whose devices are put in evidence tn this case, called their cone or cap, by which the supply of air is concentrated upon the base of the llame, a H deftector," so that it seems Gersten did not invent the name. We have not time, however, to settle who Invented the cone or deflector. It 18 8uf!lcient to say that when Gersten entered the lIeld experience bad demonstrated the necessity of the cone, the periphery of which must extend far enough to fill the chimney so 8S to induce a strong current of air through 
t�Tn��I��,!��I\w�n!fn\to �E���rri;�::f .. eb��et��esJg�� to S�:Jl tt�Pjifu�!fr�� 
����S!'h�c��e��ed���n:lona:�I�tcf{� i���Y�����oc'l.�;�. particles of 

These burners secured a strong whIte light without .moklng, and lamps 
:��gr�hl}!�1���/�[t�:;1�8 f:����f�n�ra;odal<f!��:�,�oe�gir�af1�e�ik�s: lantern in which kerosene could be used as it then was in lamps. * 
ba�� �ff���'i.net:�ci'�llf:ir:�a, t�� ��t�:;'.f����:I����;e �t����:��dJ�;:s� 
t��'i.1J:���':,� !h3r��fM���:t'l:'eb��t'!,t��I�lJ\feh�?t�l��'J'. to the chimney, 
de���St�� p�i;i��8 ��� ��:!nfu�gJ�nS�n f��:ss:�ee c��; �Ss ��!CiI���' c��: does. It required a mere mechanical alteration and not an invention to ex· 
gand the ba.e of the cone until It met .. nd 1I1led the wall. of the globe at the 
Ita�Td 0��t:18�0�"orZhf"s�;PJI����' ��ii:,"b'!,�i�I:'lBf:t��::� ftYNi�c:�� binatlon-forhe was not and did not pretend to be the Inventor-It wa. old when Dietz took It up. • It might be enough to stop here In the discussion of the testimony on the 
lh�e .. ��ygno�,:'eo�'::iYM:?IY!r:�er��[;f:gt ��o;'���f;"���r'i:'�'!,���ef,r���o \"es��� ed, had attempted the con.tructlon of a coal 011 lantern In whicb he u.ed the cone or dellectorpreclsely like Gersten, except that he perfor .. ted with small holes his cone, ne .. r the base of the boss, so th .. t .ome of the aIr whIch came Into the lIame chamber esc .. ped Into the .pace above the cone wIthout going through the slot. • 
ofS&�\!�r;,����e�l'.{g;J"i�e!��g�1:r. ��ill��f���M���\��b��,t::d ���� that before him. H he could .how th .. t hIs cone was better than Miller's, 
�&I:;i���nar������'!,go���:t��so��s c���,'J.K: m'ih��h ht:v"ea�';,:is����if�� \!li Improvement on the Miller dellector, but he �d not a.k for or obt .. in that. He claImed broadly In the reissued p .. tent the dellector as such, and It seems clear to me the testimony proves that Miller had antlclp .. ted Gersten In the 
"IlfN{���I�feJ�I�g���rs� lantern In all essentl .. 1 particular •• 

_MOVA.B� GLOBJIl LAl{TEEN.-JAlIES F. DANJI �I al. tl8. CHIOAGO MANUFAC· 
TUBING OOMPANY. 

[In Equlty.-Before Jndge Blodgett.] 
This Is a bill In equity to enjoin the alleged Infringement of patent. Issued by the UnIted States to William Westl .. ke for an Improvement In lanterns, 

��t�ge�r�1���S:in�'!,�:1'J:�,u3�1t!'n�f�P�:I:e��:�e "*g���f4��es of Westlake 
BLODGETT, Judge : 

The nature .. nd 0 bject of the Invention . ..  s set forth by the p .. tentee In his speclllcatlons, " consists In the construction of a lantern guard without hooks, proJections, or c .. tches sticking out or Interfering with the safe and convenient use of the lantern, so th .. t the s .. me can be readily attached or 
g���C:e'i.d in'� et,�\�:�RI��3�� �fn a ��nt'h�� �:� ��9�/[h�ove�rlh:n��g� top of the globe ; and In the app�catlon o'f suItable fastenfn'gs to secure thil����,tfht:.:', fr'.;'�di�e ;estlmony that Westlake's aile ed Invention h .. d been fUIlr. antlcl�ated blJ the ¥rlor Invention of Waters5t Is h .. rdly neces· 
88ftl�o b�lf,G�:s ..}.t��ru��e�"ent�ol%lU���'g:fiherefore stand dismissed with costs 

�tttut �mtritaU aud £ortigu �attuts. 
(JtII/M' IAIB MadI"II "'" 8Wl publlsh weeklll ROles of 8Qma of.IM more prom · 

_I homo and forelgn palents. 

RooKING CHAIR FANS.-Otto Matzke, Durant, MIss.-The InTention c.>n· 
l!1.ts ln the mode of operating a fan pivoted In an overhanglngrocklng ch .. lr 
by means of a single lever and cord. When .. person I • •  Ittlng In the chaIr 
and rocks forward, the lever will work upon It. fulcrnm, .. nd Its back end 
w!ll be depressed,whlch will draw down the cord and throw the fan ontward 
or oper .. te It In one direction. When the fan Is thus thrown from the perpen· 
dlcular, the back motion Is produced by Its own gravity. A rocking motion 
of the chair Is thus made to oper .. te the f .. n and produce an .. glt .. tlon of the 
air, which 1<1 pleasant and .. greeable to the oper .. tor. 

BENCH PLANE.-Jacob Lehner, Galen .. , III.-Thls InventIon consIsts of a 
eomblnatlon of screw rods, nuts, and an .. djustlng bar, with the plane stock 
and blt,ln such manner that the setting of the plane bit I. elfected by turn· 
Ing the nuts on the screw rods, the latter being attached to the plane stock 
a' each side p .. rallel wIth the bit. The invention al.o consists of .. combl· 
nation of .. tlghtAlJtu., rod with the wedge and plane b!� for securing and 
releaSing tb� ... "er ; the ... Id rod passing from the heel of the plane stock 
through the plane bit and Its cap, whIch are slotted at the center for the pur· 
pose, into the wedge, In whIch It screws, and the plane bit h .. vlng two other 
slots, one at each side of the center slot, for the screw., by which the cap I. 
secured to it, to allow the tightening rod to pass through tne center .Iot. 

CHAlR.-Danlel L. Akers, Evansville, Ind.-In thIs partlcnlar kInd of chair 
<the haud plaited bottom chaIr), the bottom h ... been u.ually att .. ched to 
and supported by the rounds or stretchers, whIch renders It necessury to 
eomplete the chaIr, which made It too bulky for shipment. To Overcome 
this dlf!lculty the Inventor makes the seat .eparate, and attaches It to the 
t.-ame of the chaIr by me .. ns of gaIns In the two back posts .. nd In the two 
tront legs. The bottom Is supported by these gaIns, .. nd when the chair is 
put together with glue, or Is otherwise fastened, the bottom Is secured and 
mpported In a most .ub.t .. ntlal manner. 
FBAME FeR SHADE AWNINGs.-Joseph Drechsler, New York clty.-Thls 

inventIon has for Its object to furnish an Improved frame for connecting 
the lower end of a window .hade with the lower p .. rt of the window casing 
or frame In such .. way .. s to adapt the shade to be used .. s an awning, and 
which shall be readily detacbed, and which may be folded together upon the 
lower part of the shade ; and It con.l.t. In a frame con.tructed to ad .. pt 
I, to be .. ppll=d to a window frame or callnlr .. nd to the Shade. 

$ritltifi' 
VEGETABLlI GBATlIlI.-JObn Keagy, Newark, Ohlo.-Thl. InventIon Con 

81.ts of a connection of the hollow .heet met .. 1 punched gratIng cylinder to 
the shaft detachably, for t .. klng It olfreadlly to clean It, by llanged ends of 
the spider arm. lIttlng ag .. lnst the Inside of the cylinder, and clips of sheet 
met .. l soldered on the cylinder and extending around the .Ides of the lIanges. 
The I .. tter are In.erted between the clip. and the cylinder by moving the 
cylinder endwIse along the lI .. nge., or the spIders along the cylinder. They 
.. re kept In pOSitIon by a lIxed coll .. r on the .haft for one spIder and a 
washer and pin for the other. 
APP� PABER.-WlIIlam A. C. O .. ks, Reading, Pa.;-Thls Invention h .. s for 

Its object to furnIsh an Improved apple parer, which shall be .o constrncted 
that the parings will fall clear of the working mechanl.m of the parer, so 
that they may .. 11 be received In a vessel set beneath, and cannot clog the 
machIne ; and It consists In the standard or frame made with a bend or an
gIe to throw the upper part of saId st .. ndard, that carrie. the fork, forward 
to .. lIow the p .. rlng. to drop clear of the operating mech .. nlsm of the parer. 
The knIfe begins to work close to the shank of the fork, .. nd moves forward 
as the apple Is revolved. Wbe,n It comes Into a positIon oppo.lte the fork, 
and has thus completed the paring, the lower end of .. n arm strikes .. guide 
fl .. nge whIch throw. the upper or knife end of the arm back from the apple' 
and holds It back until the .ald arm has passed beneath the shaft and has 
come to the place of beginnIng, thus allowIng tIme for the pared apple to 
be removed and an unpared apple to be placed upon the fork. 

Dr.H WASHER.-Augustu. W. Thornton, MendOCino, Cal.- In n.lng 
this apparatus after It Is attached to the .Ink or vessel, the dishes to be 
wasbed are placed In such sInk or vessel, and b01l1ng w .. ter I. poured 
thereon, and they are then pushed through between two bars covered with 
sponges and held together by springs. The grease, being softened or dis. 
solved by the hot water or SUd., will be wIped olfclean. The dI.hes are then 
rinsed In hot water, .. nd then drained and dried automatically by means of 
the heat absorbed from the boiling water. 
MOLD FOR CASTING.-WllUam B. Robinson, DetroIt, Mich., assignor to 

himself and Jelferson Wiley, of same place.-Thl. invention consIsts of a 
combinatIon, with metallic molds for m .. klng composition castings and the 
like, of a gate mold of sand adapted to retain a surplus qn .. ntlty of molten 
metal .. bove the metallic mold, to tlow Into �hc latter a. the metal thereIn 
cool8 and shrinks, to compensate for the shrInkage and produce castings of 
the exact sIze of the metal11c mold •• 

VAPOR BATH.-Warren Estabrook and Samuel J .MeDonald, Gallatin,Mo.
This Invention 18 an Improvement in the �Iass of vapor bath apparatus In 
which the case employed Is provided W"· , top and side .. dapted to open 
to receive the patient, and with a pcrforo.:.:' _ �eat and a vaporizing furnace 
and the invention cOllsists in the arrangement of heat fenders or screens 
with rel .. tlon to a seat .. nd foot support, and of a receptacle for contaIning 
a furnac.e. the same being provided with a Sliding cover, wbereby the Inten
.Ity of the furnace Ilre may be le.sened or Inclosed so as to exclude the air 
and extlng-ulsb. lt, etc. 

BARREL STAVlC AND VENEER SAWING MACHINE.-John McGrew, Ravens .. 
wood, W. V ... -The InventIon consists In .. new mode of advancing the c .. r· 
rlage after each hOSIl Is cut, by means of .. .  croll. 

DETACHABLlI DRIP CUP FOR BOTTLEs.-l'he InventIon relate. to the cup 
or clrcul .. r trough wblch has heretofore been applied about the nech of 
bottles In order to receIve the drill or w .. ste liquId which exudes from the 
mouth and trickle. down the sIde of the neCk. Heretnfore these have 
always been blown . cast, or otherwise formed In one piece with the .. rtlcle 
to which they were att .. ched. ThIs inventIon consIst. In formIng them sep. 
arately of elastic materIal, so th .. t they may be rendered attach .. ble or de· 
tachable,8s occasion may requlrew 

BALli TIll FASTENER.-Robert S. Sayre, Stllesborough, Ga.-'rhe object of 
this Invention Is to furnIsh ef!lclent .. nd convenient me .. ns for lessenIng the 
labor .. nd time now required to bale cotton and sImilar material ; and It 
conolst. ln a lever with a slotted swInging pl .. te .. ttached thereto, and In a 
detached slotted hook plate so arr .. nged as to draw the two end. of the 
b .. nd together and fasten the same In a few second. of time and with but 
slight power. 

INSECT TRAP.-Chauncy W. Curti., Osborn, Mo.-ThIs invention consl.ts 
In a pedestal and standard, the latter of which cont .. lns a socket In which 
lIts .. .  plndle attached to a top piece. Said top pIece m .. y be freely rot .. ted, 
and serves a . ..  pl .. ce of deposit for food, etc., which I. protected from 
Insect. by .. basin of water through which the stand .. rd pa8se •• 

BRIDLlI.-James H. Wilson, BrentWOOd, Tenn.-The Invention con.lst. In 
a .Ingle strap having branches passing through rings of the bit and att .. ched 
to a rein so that a pull upon said reIn will draw the bit upward In the mouth 
of the horse. 

AUTOMATIC CAR BRAKR.-James B. Pelton, Mt. Pleasant, Md.-The Inven· 
tlon consists In .. new mode of givIng a yielding pres.ure to the shoes ; In a 
novel me .. ns for lockIng a loose windlass to a car wheel so thllt It will turn 
with one of the .. xles ; and In a novel means for moving the wlndl .... or 
drum to or from the wheel to clutch or UD0lutch It. 

GIN FILING MACHINE.-Lewis Monroe Asbill, RIdge, S. C.-The InventIon 
consists In provIdIng the 1IIe holders of a gin saw 1I11ngmachlne with certain 
hinged plates, 1IIe plates, spring plates, and slide., whereby the whole opera. 
tion of sharpening Is made more uniform, the necessary time curtailed and 
the whole operatIon greatly fac1l1tated. 

PORTABLE SHOW SEAT.-Davld C. PrIce, St. Paul, MInn.-The InventIon 
consists In show seats, detachable and folding together ; and also In .us. 
pending, on .. .  ubj .. cent band of seat board supporters a series of footre.ts. 
The.e Improvements not only render the seats much more "gree .. ble to 
spect .. tors but en .. ble them to be much more easily p .. cked away .. nd con
veniently transported. 
REVERSIBLlI SOREW FAN.-WlIIl .. m H. Goyne, Shamokin, Pa.-The object of thl. lnventlon Is to furnIsh .. rotating fan, constructed upon the screw prinCiple, whIch shall be adapted for the ventilation of mines and for other purpose. ; It con.lsts In a series of spirally shaped blade. or buckets con. 1Ined between .. closed drmn on a rotating sh .. ft .. nd a surrounding cyUnder or casing. The .Ides of the drum .. nd cylinder .. re parallel, and the bncket. or blade. conform thereto. The drum I. closed, but the cylinder Is open at both ends so that .. Ir can be forced In either direction. This fan may be made of any length .. nd dI .. meter, and of .. ny sult .. ble material. It I. calcu. lated to exhaust the .. Ir from .. mine or to force atr In by simply rever.lng the motion. 
PICTURE N AIL.-Cecll B. JenkIns, New York clty.-This In ven tlOn consists 

n having the hole through the bottom of the cup which holds the porcelain 
head a little smaller than the n .. 11 shank, with numerous radial slots extend. 
Ing from It to separ .. te the metal Into .ectlons capable of sprInging so as to 
yIeld and allow the n .. 11 shank to enter when forcibly presented, and then so 
pInch and bind upon the shank as to hold the head on with suf!lclent 
strength. A . ..  further security, the n .. n .hank may have a sUght groove 
around It, a short distance from the end, for the ends of the .prlng to fall 
Into. An Inverted cup, with .. hole In the bottom coInciding wIth the hole 
of the outer cup, Is placed Inside of the I .. tter to prevent the porcelain 
head from comIng down to the bottom, so as to m .. lntaln a suf!lclent space 
between the outer cup .. nd the back of the porcelaIn head for the nail shank 
to enter as f .. r a. required. 

Dmm WAITER.-Loul. C .. rrler, New York clty.-Thls InventIon relate. to 
a newm .. nner of suspending and bal .. ncing dumb walters, with the object 
particularly of holding the .uspenslon rope tense by the same weIght that 
acts as balance for the dumb walter. The Invention consist. In such an ar· 
rangement of said rope, and In such a manner of placing the pulleys and de
vices which hold It, that there wUl altogether be but one rope u.ed for rals· 
lng, lowering, and balanCing the dumb walter, the balance weight alway. 
holding It tense. The Invention also ron.ists In a new style of double act· 
Ing clamp for taking hold of the rope and holding the dumb walter at sulta· 
able hlght. 

DRY GOODS RAOK.-Davld Keiser, Reading, Pa.-Thls lnventlon has for Its 
object to Improve the construction of thQ Improved dry goods rack for 
which letters patent No. 131,221 were granted September 10, 1872, to the 
same Inventor, to make It more convenient In u.e whllc being more capo.· 
clou. ; and It consIsts In the combInation of the detach .. ble p .. rtltlons or 
upper platforms with the pivoted platform., .tandards, and detachable 
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bent rods. By .ultable constrnetlon, by removlnlC the rods the upper platform. or partitions m .. y be lifted olf the standards, or raIsed to any de.lred hlght .. bove the upper ends of the short standards, whcre they wUl be supported by the saId stand .. rds. In the free ends of the platform. and In the corresponding end. of the partitions are formed hole. to receive stops, agaInst which the end of the lowe.t piece of good. rest. so that It will not .lIp upon the s .. ld platform or partItion while drawing out a piece above and near to It • 

BOOT FOR HORSE •. -Joseph Fennell, Cynthiana, Ky.-The object of thil Invention Is to provide convenIent and ef!lclent means for preventing " Interference " In horses, or to prevent ill consequences when interference or overreaching occurs ; and It consists In a boot constrncted In two parts, connected together by a lIexible IIg .. ture. This lower portion of the boot, In order to lIt the place Intended, Is made .omewhat convex on the InSide, or Is curved from end to end vertically. With the boot thus attached the horse cannot Injure hlm.elf when goIng at a high rate of speed by over. reachIng or Interfering. 
CHAIN PRoPELLRR.-John Nemnann, Brooklyn, E. D., N. Y.-l'hls inven. tfon consIsts of an endless carrier of wire ropes, chains, or beltJ running the whole length of the boat, over a drum at each end, In a channel along the center of the boat, at the top , the end., and the bottom, with numerOUR buckets extendIng across the belt or carrier and prOjecting from It at right angle., with braces for supportlng them,whlch bear upon the belt While In a straight line, but which are not attached to the belt, .o they will allow the latter to bend In goIng around the drmn •• 

FOLDING CHAIR.-Francl. B. F .. brl, New York clty.-Thls Invention reo lates to a new construction of folding chaIr. The chaIr seat is pivoted by projecting lugs or pins to the sIde bars of the ehalr back. The lower end. Of the sIde bars of the ch .. lr back are pivoted to the supporting legs. The.o legs are at their upper ends provided with projecting hooks or pins that en. ter longitudinal grooves In the under side of the chaIr seat. and bear, when the chaIr Is In posItion for use, agaInst the front end. of such grooves. The legs stand InClined, thus providIng, together with the back, double converg. Ing supports for each side of the seat, and .. re braced by short .t .. ndards. When the chair Is to be folded together, the back Is .wung on the pIvot In line with the legs. The hoob are thereby withdrawn from the grooves, lib· eratlng the seat, whIch can be folded agaln.t the legs. Finally, the stano. ard. are al.o folded agaInst the legs. 
MANUFACTURE OF WROUGHT IRoN.-Plerre Eymard Jay, St. Jean Bap. tlste, Can .. d ... -Thls Invention rel .. tes to an Improved process of treating cast Iron of all qualities for converting It Into wrought Iron, the same consisting In the addition of certaIn proportions of nitrate of soaa, oxide of manganese, and oxide of Iron to a mass of melted cast fron, 8nu in the em� ployment ofa blast of atmospheriC .. Ir ImpInging on the surface of the liquId metal during the time It Is being subjected to the Intense chemical .. Dd me. chanlcal action of the IngredIent • •  pecllled. The result Is thct the ,'lIphur, phosphorus, and arsenIc are elimInated along with the corbon, leaving the iron in an approximately pure state, and forming a scum npon the surface of the melted Iron, which, upon COOling, becomes scoria or slag. The function of the bla.t Is mainly to separate or so act on this scum as to enable the sulphur to evaporate freely. 
MANUFACTURING CAST IEoN.-Plerre Eymard Jay, St. Jean Baptiste, Can

ada.-Thls Invention rel .. te. to the combination of slag (the residue of the 
burning of cast Iron wIth oxide of manganese, nitrate of soda, .. nd oxIde of 
Iron), with Iron ore placed In a furn .. ce, to be converted by heating Into 
cast Iron. The invention also relates to the employment of an aIr bl .. st 
pIpe connected with the upper part of the furnace, so as to blow down on 
the liquid metal the gases .. rIsIng from the ore, and also exert " certain de 
gree of atmospheriC pressure on the metal. 
BREAST STEAl' FOR HORSEs.-Charles P. Holmes, Gouverneur, N. Y.-The 

Invention consl.ts ln forming a stllfener for the InsIde of tlexlble breast 
.traps, out of sever .. 1 metall1c plates or strip. hinged together so that the 
breast strap will be lIexlble .. nd m .. y adjust Itself easily to the varlou. sIzes 
of shoulders In dllferent hor.es without changlcg the point. of bearing 
thereon. 
MIXING SPOON.-Wllllam S. C1 .. rke, IshpemIng, Mich.-This invention hal 

for Its object to furnIsh an Improved spoon for preparing mediCines, mIx· 
Ing drinks, .. nd for other purpose., and It consists In the spoon made with a 
projection upon the lower sIde of It. pOint, and either with or without per
foratlon. ln the side part. of Its bowl. In using the spoon it Is placed upon 
the edge of the tumbler or other vessel, the sugar or other substance Is 
placed In It, and the water or other liquid allowed to run upon It ; or the 
medicines or other liquids to be mIxed are dropped or poured Into It one or 
more at a time, .. s m .. y be desIred. 

DUlIIPING WAGON.-Edward Williams and Adolphus KInney, PotOSi, Wis. 
-This Invention relates to wagons constructed so that the contents or loads 
may be discharged at once .. nd In a mass ; and It consists In a sliding b"r 
and a lever for dropping the bottom, and In a lever for raising the bottom 
after the loan has been discharged. The driver has the means withIn hI. 
reach for raIsIng or replaCing, as well as dtOpplng, the bottom. 

POETABLE GATE PosT.-Wllllam A. Dillon, MIddletown, Mo.-This Inven
tion has for It. object to furnish an Improved gate po.t which shall be so 
constructed as to be portable and not allow the gate to sag. The lower end 
of the main post Is framed Into or otherwIse secured to the ground sill, 
which I. placed upon the ground In line with the gate when closed, and the 
Inner end of which, In the case of the re .. r or hinge post, project. to .erve 
a. a step for the gate to be pIvoted to. A cross sill Is halved to the sill, a 
little In the re .. r of the lower end of the post. The .Ide braces are secured 
to the outer ends of the cro.s sill and to the opposite side. of the maIn po.t. 
The re .. r braces .. re secured to the opposite sides of the re .. r end of the 
main Sill, and to the opposite sides of the post. The brace. are connected 
by anmnber of rounds to receive the ends of the ralls or boards of the fence, 
the weight of which will overb .. lance the weIght of the gate, and thus pre· 
vent It from .agglng. Upon the upper end of the maIn post Is formed a 
tenon, which enter. the .Iot of the cap, the Inner end of whIch projects fo 
the gate to be pIvoted to, .. nd which I. adjustably .ecured In place by a 
wedge driven through the outer part of said slot along the outer .Ide of the 
post. The cap I. prevented from rising by .. pIn. 

CAR COUPLING.-Thom .. s P. Clines, Loulsvllle,Ky.-Thls Invention relate. 
to .. new attachment to cars which are provIded wIth ordinary link and 
pin couplings ; and has for Its object to permIt the raising the links In posl· 
tlon to lIt the approachIng drawheads :wlthout exposIng the attendant to 
Injury between the c...... The Invention consists In hanging said bar In 
.Iotted ears so th .. t It may yIeld b .. ck when caught between the drawhead, 
..nd thus be pre.erved from being bent out of .hape. 

APPABATUS FOR MOLDING BUNG BUsHE •. -Jame. More, New York city. 
_ This Invention has for Its object to furnish an Improved apparatus for 
moldlngbu.hes for the bungs of c .. sk. and other vesselS, said bushes being 
maile with .. wood screw thre .. d upon theIr outer surfaces, to enable them 
to be screwed Into the bunghole. H consIst. In the employment of leaa
Ing screw. for withdrawing the .crew p .. tterns from the .and, and In the 
employment of match pl .. tes for molding the screws and the cores and 
lIange. of bung bushes concentrlc .. lly In two half ,1Iasks. 

LATHE.-Hezeklah T. Nlcker.on, Atchl.on, Kansas.-Thls InventIon reo 
I .. tes to an arrangement of levers, knIves, .. nd spring., forming an Improved 
attacbment to a wood turnlRg lathe for turning balusters, bed.tead posts, 
and other analogou. articles. Tke carriage slides on two rail., which con· 
stltnte the top of the I .. the frame. The wood to be turned Is held In the 
two head stock. In the ordinary manner, and fits through a hole In the car· 
rlage. To the carriage Is rigidly atllxed .. knife for cutting the wood down 
to the requisIte diameter. Knlve. are pivoted to the carriage, and provIded 
with handles, respectively, and with springs. The.e .prlngs hold the pivot· 
ed knIves .. way from the wood. To the carriage Is al.o pivoted a catch to 
lock It In notches, watch are cut Into one of the ralls. As the carrIage I. 
fed along the ralls It Is locked by the catch or c .. tche. In the .ucces.ln 
notches, and whenever It Is .0 locked one of the pivoted knIves Is swung 
against the wood to Impart to It thQ desired shape at that place. In thIs 
manner the wood can be quickly .haped with a proper degree of smooth
ness .. nd very exact, aRd a gr •• , saving elfected on tb. --lInalY method at 
turlllllS' 
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TO INVESTORS. 

T o  tho.e w h o  wl.h to relnve.t January Conpons or 
DIvidends. and those who wl.h to Increa.e their Income 
trom means already Invested In other less prolltable se
curities. we recommend the Seven-Thirty Gold Bonds of 
the Northern Pacillc Railroad Company a. well secured 
and unnsually productl ve_ 

The bonds are alway. convertible at Ten per cent_ pre
mium (1_10) Into the Company'. Lands at Market Prices. 
The rate of Intere.t (.even and three-tenth. per cent_ 
gold) I. equal now to about 8)( currency-yielding an In 
come more than one-third greater than U_ S_ 5-208_ Gold 
Ch __ cks for the .eml-annual Intere.t on the Regl.tered 
Bondure mailed to the Po.t-Omce addre •• of the owner_ 
All marketable stocks and bonds are received in ex
change for Northern Paclllcs on most favorable term._ 

JAY COOKE & COo, 
New York, Philadelphia. and Washington, 

Financial Agents Northern Pacillc R_ R_ Co. 

�u�int�� and re,tt�O'nal. 
The Charg'for Insertion under ,,,Is head 18 51 a Line_ 

Wanted-A second hand Cross Feed Lathe, 
any length of bed. from 18 to SO Inch swing. Address 
T_ P_ R_. P_ 0_ Box672. N. Y. 

Don't buy a gun till you have sent to the 
Great Western Gun Works.Plttsburgh.Pa •• for their price 
list. Every thing In the gun line at remarkably low prlces-

Patent right for sale-Self-acting Wagon 
Brake. Address Hugh Davld.on. PIneville. Pike Co., lll_ 

Iron Ore Crusher Jaws and Plates, Quartz 
Stamps, &c •• cast to order by PIttsburgh Steel Casting 
Company. All work warranted. 

Special attention paid to Hammering or 
Trueing of large Circular Shingle Saws. Also. Retooth
Ing. Address J. Tattersall. 26 Carroll St •• Elmira, N. Y. 

For Sale, Cheap-Two new 80 hgrse and 150 
horse return tubular steam boner_ One smoke stack 44 
Inches In diameter. 50 ft. long. Address Frick & Bowman, 
Waynesboro, Franklin Co., Pa. 

Manufacturers of Cotton Seed Oil Machin
ery. please send cut and price lI.t to Menemey & Volle, 
Calvert, Robertson Co., Texas. 

A Superior Printing Telegraph Instrument 
(The Selden) for Private U.e. furnished by the under
.Igned on favorable terms. It I • •  Imple. reliable. and 
not liable to get out of order-has already been exten
sively Introduced. Telegraph line. al.o con.tructed on 
the most advantageous terms. For particular •• apply ta 
Merchants Manufacturing and Con.tructlon Co .• 50 Broad 
Street. New York (Rooms 12. 13 & 14). P. O. Box 6865. 

For Sale or Lease-Splendid Brick Factory, 
SOx?r.---<I Stories and Basement ; very .ub.tantlal, light 
an1 airy. Foundry. 25x75-20 Horse Engine. Cupola, 
Shafting. &c. Lot. l00xl00. 25 minute. from Broadway, 
N. Y. For pa.rticulars, call at or address U Factory," 
corner Tenth and Grove Sts., Jersey City, N_ J. 

, Owners of Patents, or others who wish to 
contract for the manufacture of light articles or ma
�hlnes (those chlelly of wood preferred), will please ad
Are.s S. W. Richardson & Son. Medway, Mass. 

"Minton & Co.'s Tiles," by appointment, Gil
bert Elliott & Co., Sole Agent., No. 11 Clinton Place. 
8th St .• New York. 

Gear Wheels for Models. Illustrated Price 
List free. AI.o Material. of all kind •• Goodnow & Wight

man, 2S Cornhlll, BostOD. MaBs. 
e English Patent-The Proprietors of the 
f .. Heald & Cisco Centrifugal Pump" (triumphant at the 

recent Fair.). having their hands full at home. will sell 
their Patent for Great Britain. ju.t obtained. A great 
chance for buslnes. ln England. Address Heald, Sisco & 
Co •• Baldwln.vllle .N. Y. 

For the best Presses and Dies and all Frui t 
Can Tool., apply to BII •• & Williams. 118 to 120 Plymouth 
St., Brooklyn. 

Painters and Grainers now do their best 
graining quickly with perforated Metallic Graining Tools. 
Addre .. J . J .  Callow. Cleveland. Ohio. 

American Boiler Powder, for certainty, safe
ty, and cheapness, U The Standard ant1�lncruBtant.tt Am. 
B. P. Co� Box 797, Pittsburgh, Pa. 

For Circular of Surface Planers and Patent 
Miter Dovetailing Machine •• • end to A. Davis. Lowell, 
Mas •. 

Langdon Adjustable Mitre Box, with 18, 20, 
%I, or 24 Inch Back Saw. Addre.s D. C. Rogers. Trea.urer, 
Nllrthampton. Mass. 

Scale in Boilers. I will Remove and prevent 
Scale In any Bteam Boller, or make no charge. Send for 
circular. Geo. W. Lord. Phlladelphla. Pa. 

Gauges, for Locomotives, Steam, Vacuum, 
Air. and Te.tlng purpo.e.-Tlme and Automatic Record
Ing Gauges-Engine Counters, Rate Gauges, and Te.t 
Pumps. All klnd. llne brass work done by The Recording 
Steam Gauge Company, 91 Liberty Street, New York. 

Dobson's Patent Scroll Saws make 1100 
strokes per minute. Satl.factlon guaranteod. John B. 
Schenck'. Sons, 118 Liberty St . •  N. Y. 

The Berryman Manuf. Co. make a specialty 
of the economy and safety In working Steam Boilers. I. 
B. Davis & Co •• Hartford. Conn. 

Absolutely the best protection against Fire 
-Babcock Extinguisher. F. W. Farwell, Secretary. 407 
Broadway. New York. 

Hydraulic Jacks and Presses-Second Hand 
Plug Tobacco Machinery. Address E. Lyon, 470 Grand 
St., New York. 

Steel Castings " To Pattern," from ten lbe. 
upward, can be forged and tempered. Addles. Collin. 
& Co •• No. 212 Water St •• N. Y. 

Heylh-ick's Traction Engine and Steam 
Plow, capable of ascending grade. of 1 foot In 8 with 
perfect ea.e. For circular and Informatlon,Addre.s W. 
H. H. Herdrlck. Che.tnut Hili, Phlla. 

The Berryman Steam Trap excels all others. 
The best 10 always the cheapest. Address I. B. Davl • .1\ 
Co., Hartford, Conn. 

T. R. Bailey & Vail, Lockport, N. Y., Manf 
Gauge Lathes. 

Peck's Patent Drop Press. For circular8, 
ad"'e.s thc sole manufacturers, Milo, Peck & Co., New 
Baven. Conn. 

Williamson's Road Steamer and Steam Plow, 
w1l;h rubber Tlre •. Addre.s D. D. Williamson. S2 Broad, 
way, N. Y •• or Box 1809. 

Belting as is Belting-Best Philadelphia 
Oak Tanned. C. W. Amy, SOl and 80S Cllerry Street, Phn
lIClelphta, Pa. 

Diamonds and Carbon turned and shaped 
for Philosophical and Mechanical purpo.es. al.o Gla ' 
zler·. Diamond •• manufactured and reset by J. Dickin
son, 64 Nassau St., New York. 

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

For Steam Fire Engines,address R. J. Gould, 
Newark. N. J. 

Brown's Coalyard Quarry & Contractors' Ap
paratus for hol.tlng and conveying material by Iron cable. 
W.D. Andrew. & Bro.414 Water st.N. Y. 

For Solid Wrought-iron Beams, etc., see ad
vertl.ement. Addre •• Union Iron MillS, PIttsburgh, Pa .• 
for lithograph. etc. 

Presses, Dies & all can tools.Ferracute Mch. 
Works. Bridgeton. N. J. 

Mining, Wrecking, Pumping, Drainage, or 
Irrigating MachInery, forlssle or rent. See advertisement, 
Andrew's Patent, inside page. 

Gatling guns, that fire 400 shots per minute, 
with a range of over 1.000 yards. and which weigh only 
125 pounds, are now being made at Colt·s Armory, Hart
ford, Conn. 

A New Machine for boring Pulleys, Gears, 
Spider •• etc. etc. No limit to capacity. T. R. Bailey & 
Vall. Lockport. N. Y. 

The Berryman Heater and Regulator for 
Steam Boilers-No one using Steam Boilers can afiord to 
be without them. I. B. Davis & Co. 

Always right side up-The Olmsted Oiler, 
enlarged and Improved. Sold everywhere. 

Wanted to purchase, six good second hand 
Milling Machines. two extra heavy. Addre.s P. O. Box 
2258, New Haven, Conn. 

A. S., of 'Richmond, Va., says : What are 
your Ideas concerning a cupola. con.lsting of a cylinder 
within another. the space between .ealed at either end, 
having a pipe entering at top and a .maller opening at 
bottom, with a stream of cold water running throngh, 
keeping the .pace between these cylinders Illled. and 
doing away with bricking altogether. the bll'.t to enter 
as In any other cupola ? Again. can you give me some 
method of mixing plaster of Paris. so a. to Increa.e Its 
.trength. that It may be worked Into patterns. etc., or 
any new compo.ltlon suitable for such uses ? An.wer : 
We .hould fear that your water backing would chill the 
metal and al.o cau.e a greater expenditure of fuel. Try 
mixing your pla.ter of Pari. with good hydraulic cement. 
using a. lIttle water a. may be po •• lble. moldlng quick. 
ly, and leave to set ju.t a. long a. pos.lble. We hope to 
hear mnch, In the fntnre, from our Virginia " Birmlng. 
ham" whose facilities for manufacturing are hardly sur. 
passed on our continent. 

P. C. N. asks : (Jan an ice boat, with no 
other driving power th .. n the wind, acquire greater ve
locity on the Ice than the wind by which It Is driven, al
lowing the wind to blow from an y direction, and regard· 
les. of the relative po.ltlon of the Ice boat to the wlu.d ? 
Answer : Ye •• Theoretlcally an Ice boat .alled on a proper 
angle to the wind will make more than double the veloci
ty of the wind. and In practice this velocity I. approached 
but not wholly realized. owing to the friction and Imper
fections of make. When an Ice boat .all. directly before 
the wind It will move with the same velocity as the 
wind mlnu. the friction of the boat on the Ice. But 
when the boat Is .alled at the proper angle to the wind. 
&. constant pressnre Is maintained on the sails, and the 
velocity of the boat Increases until Its re.l.tance equal. 
the wind pre.sure on the salls. It Is on the .ame prlncl. 
pie that the extremltle. of the arm. of a windmill are 
made to travel fa.ter than the wind by which they are 
driven. 

J. T. W. asks : Why is it that it is always 
darker just before the break of day than It Is one hour 
prevlou. ? Answer : It I. not darker ju.t before the 
break of day. 

Querist says : 1 . On page 387, last volume. 
I. an lIlu.tration of a button hole cutter which you say 
was " suggested" by H. Walker, of London, etc. This 
article was evidently patented, as well a8 U suggested,'l 
by .omebody. more than a year .Ince. One of your read
era here Infers from your mention that thl. I. a BrltI.h 
patent ; I think It an American patent. Who I. correct ? 
Upon the decision pends a year's .ub.crlptlon to your 
paper at a news dealer's. Answer ! The description was 
copied from an Engll.h paper, and Is only an example of 
the way In which Yankee contrivance. are gobbled up 
on the other .Ide of the Atlantic. The device In question 
Is the Invention of John G. Howell, of Philadelphia. Pa .• 
and was patented In thl. country May 9th. 1871.-2. On 
page 885, same Issue, Is an account of a torpedo craft, the 
dimensions of which are .tated to be .. about thirty feet 
long and three Inches wide." Into thl. queer craft mu.t 
go " motive power, machinel1lrt electrical apparatuB, ex. 
plo.lve .hell •• and 500 lb •. of powder or nitro-glycerin. 
etc." As stevedores, we are entirely at Bes over this 
.tatement In our favorite journal. Answer : Read It 
threefeet wide Instead of three Inche •• and return to the 
.olld land.-3. The article of Van Blbber In same Is.ue 
relative to the dangerous propertle. of bl.ulphlde of car· 
bon rather dJscollcerted us, as we had been innocently 
and extensively sutfHng at a bottle of the " fragrant" 
which he .o condemns. We .hllll give It a wider berth 
hereafter. 

J. C. says : There are two boilers supplying 
.team to an engine 18 x 28, running about 80 revolution. 
to the minute at 75 or SO lb •. to the Inch. The boilers are 
50 Inches by 14 feet. with 55 three Inch Ilues In each shell, 
five sixteenths of an Inch thick. They are connected on 
top by a drum. 20 Inch diameter • •  Ize of connection. 4% 
Inches ; they are not connected at the bottom. and are fed 
by separate pnmps, and have no mud drum. They arc 
cleaned out once a week. and burn 70 or80 bUShels of Ohio 
coal per day. They have about 50 square feet of grate 
surface. The grate. are set 14 Inche. from the boilers 
and run up to 12 Inches at the bridge wall • .  and np to 
within 4 Inches at the smoke box. They had not been In 
use Ilve month. wheu the plate • •  tarteda crack from the 
edge to the rivet holes, then acro.s between the holes In 
the Ilrst jolnt,and the rivet hole. In the second joint 
began to leak badly. In order to put on a patch. there 
were 4 1lues taken out. 2 out of each boiler ; they were 
put back In their places after the patch W8S p'* on. when,  
on firing up and running two days. theystrlppcd the beard 
ott' of two of the Ilues. What Is the matter with the 
boners? Answer: Such cases are d\Jl1cult to dcelde up· 
on without personal knOWledge Of all the circumstances 

affecting them. We suspect that the effect described Is 
due to the expanolon of metal over a hot Ilre and covered 
on It. Inner Side, possibly, with earthy depo.lt, and 
to Its contraction when the feed water Is forced In. 
Put In mud drums and a feed water heater. and thu. 
avoid thl. alternate expansion and contraction a. far a. 
pos.lble. Such an action Is a frequent cau. e of dlsas
trou. explo.lon •• and the boilers de.crlbed are. probably. 
very likely to furnl.h another example. To leave the 
Cause of danger undetermined would be criminal. 

J.T. asks : How are the sizes of governor balls 
determined. for governors Intended for different hor.e 
power engines. after the number of revolution. and hlght 
of the cone In which the arm. mu.t revolve are deter
mined ? I think. without .uch a rule as thiS. the rules for 
lIn ding hlght of cone and number of revolutions are mere 
fallacle •• becau.e I think It I. po.slble fur the balls to be 
so ltght that they would not shut the valve at all ; and If 
It I., It Is also po.slble for them to be too large. requir
Ing too much power to drive them. All our celebrated 
engineer. talk about governor balls resembling the pen
dulum of a clock ; If this I. so, take the pendulum 
of a clock off and put a heavier one on. and It will 
lose time. put a lighter one on and lt will gain time, prov
Ing the rule I a.k for. Answer : The proper size of ball. 
for the Ily ball governor can usually be determined only 
by experiment. The re.lstance. offered by different 
valves and connections vary so greatly that there can be 
no reliable general rule. The rules fdr determining the 
hlght of cone are reUable and their u.e I. Indispensable 
In de.lgnlng governor.. The dlll'erence In the power re
quired to drive a governor with heavy or with light ball. 
I. prinCipally due to difference in the amount of friction 
and. u.ually. ls an exceedlngly .mall percentage of the 
power of the engine. Many of our best engineers prefer 
a pair of .mall balls (driven at a high speed. and weighted 
down to the proper hlght of cone by a weight on the 
spindle) to a pair of larger balls running at their ordinary 
.peed. 

D. L. M. asks : What is the cause of the 
loud humming or rOlling nol.e heard on telegraph wires ? 
I. It caused by the electriCity In despatching me •• ages. 
or by spontaneous electricity. or I. It cau.ed by the wind ? 
The sound I. heard when It Is wlnd-.tlll and al.o at night 
when no operators are on the line. Answer : The sound 
Is cau.ed by the wind. A very gentle breeze will pro
duce It. The principle I. the .ame as that Involved In 
..Eolian harp. which produces mu.lcal sounds on being 
placed upon a window sill so that an air current will 
pa.s over the string •• 

E. M. asks : What difference of pressure 
per square Inch will there be (at the end of the stroke) 
In two air cylinders. both being forced by the .ame pres
.ure of steam. one cylinder being 12 Inchell<ln diameter 
and the other 6 Inche •• both pl.ton. working to within 
one .Ixteenth of an Incll of the cylinder head? I belieVe 
the pressure in both cases would be the same per square 
Inch ; my friend think. the pre.sure would be the great
er ln the larger one ; whlch l. rlght ? An.wer : The pre.
sure would be the .ame In each cylinder. 

W. G. B. says : As it is not the design of 
your paper to take .Ide. with tho.e In error. I mu.t be 
allowed to criticise your decl.lon on the balance wheel 
que.tlon. page 894 of Volume XXVII. R. says .. balance 
wheel (which Is alway. a heavy wheel) may be keyed on 
to a shaft at an angle of 450 and run fa.t without affect
Ing the steadlne.s. except from It. resl.tance to the air. 
You admit the tendency of the wheel I. to tum Itself at 
right angles with It. axis. In other word •• one .Ide of 
the wheel will pull It. end of the shaft one way. and the 
other side will p ull It. end the other way. which would 
be equivalent to two pulley •• of a certain weight and 
certain dI.tance apart. with the weight of one all on one 
.Ide of the .haft and the weight of the other all on the 
oppo.lte side. I will give you a case In pOint. which may 
be a hint to some who have pulley. to balance. I once 
saw a binder pulley which .hook .0 when running at a 
high speed. whether In contact with the belt or not. that 
It was always working It. fa.tenlngs loo.e. It was only 
a ten Inch pulley. with eight or nine Inche. face. and In 
the very best of standing balance ; but Instead of run
ning still and .mooth. as a properly balanced pulley 
onght. It kept up a vigorous rattling and shaking. The 
trouble was that. at one end of the pulley. the rim was 
twlce .. s thick on one .Ide a. on the other. and the per
.on who balanced It put hi. counter weight In the other 
end, making both end. out of balance. though they bal
ance each other when .tandlng .tlll. Answer : W. G. B. 
I. right. He is referred to the reply to S. W. H .• In last 
week's paper, on same subject, and to an editorial in 
thl. I •• ue. which will. we think, dl.pose of the subject 
.atl.factorlly. 

J. A. K., of Allegheny City, Pa., is desirous 
that we should under.tand that that illustrious munici
pality I. not a part and parcel of the neighboring village 
of Pittsburgh. It I. his Ilrm belief that the Ob.ervatory 
will remain In Allegheny, notWithstanding the puny 
ell'orts of the .moky Pltt.burghlans to gobble It up. Al
legheny has a population of 80.000. 

A. J. S. asks : What is, in your opinion, per
petual motion ? If a machine Is so con.tructed a. to fur
nish It. power and run with no other obstruction than 
the friction while running. I. that perpetual motion or 
.elf motive power ? An.wer : Such a machine as you 
describe. we should .tyle a perpetual motion. Many 
forms of perpetual motion machines have been Invented. 
The .Imple.t form I. the tUb. When a man places hlm
.elf In a tub and by a steady pull at the handles lifts hlm
self from the ground. then he ha. produced a succe.sful 
perpetual motion. All such machines necessarily oper
ate on the same principle. and. until an Individual I. en
abled to operate the simple form above described with 
success. It will be u.ele •• for him to expect that he can 
work a more complicated perpetual motive machine. 
The addition of cog wheel. and lever. will not help the 
matter. 

S. Y. O. asks if adding to the running weight 
of a clock will cau.e It to gain time, every thing else 
being equal ? Can the action of the verge on the penrlu. 
lum be made to quicken It. vibration. by thus adding to 
Its power ? Of cour.e we might apply enough power to 
drive the pendulum Independent of gravitation. Anoth· 
er question I. : If It take. a force of one pound to run a 
balance wheel at a given rate. what would be the effect 
of the application of a force of two pounds ? I .ay that 
in order to double the motion. the power must be quad
rupled. Con.equently the balance wheel would only 
move at about one third greater speed. Answer : T1Je 
escapement of a clock may be 80 constructed as to cause 
It. effort to turn. under the Imp.mng action of the weight. 
to accelerate the motion of the pendulum. and It I. fre· 
quently, probably generally, .o made. The effect I. very 
slight, llowever, and the Intention Is, we presnme, rather 
to make It certain that the verge shall not retard the 
motion of the pendulum than to secure a means of In· 
crea.lng the rate. The balance wheel que.tlon can be 
mo.t satl.factorlly decided. by the parties Intere.ted. by 
experiment. 
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Index of Inventions 
For which Letters Patent of the 

United States were granted. 

FOR THE WEEK ENDING DECEMBER 17, 1872, 

AND EACH BEARING THAT DATE. 

SCHEDULE OF PA.TENT FEE� . 

On each Caveat . . • . . . . • • . . . . . . . . . . . . •••••••• . . • . . . . . . . . .  $10 
On each Trade-Mark. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . 5�:i 
On Illing each application for a  Patent (17 years) . . .  $1:i 
On I •• ulng each orlglnaI Patent . . . . . . . . . . . . . . • . . . . . . . . .  5�0 
Ou appeal to Examlner.-ln-Chlef . . . . . . . . . •••. . • . . . . . . .  510 
O n  appeal to Commissioner o f  Patents . . . . . . . . . . . . . .  520 
On application for Rclssue . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  $30 
On appllcatlon for Extension of Patent . . . . . . . . . . . . . . . S:iO 
On granting the Exten.lon . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  S:iO 
On Illlng a Disclaimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 510 
On an application for De.lgn (3� years) . . . . . . . . • . . . . .  $10 
On an application for De.lgn (7 years) . . . . • . . . . . . . . . .  51:i 
On all  application for Design (14 years) . . . . . . . . . . . . . .  $30 
Annunciator. O. Hagendor! . . . . . . . . . . . . . . . . . . . . . . . . . 184.058 
Balcony. portable. E. Balmforth . . . . . . . . . . . . . . . . . . . . 168.962 
Bale tie. J. W. Gurley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  134,052 
Ba.ket, H. C. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.941 
Bed bottom. D. P. Mahan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  131.079 
Bed spring. E. Krlegholl', (rei. sue) . . . . . . .  . .  . . . .  . . . . .  5.189 
Bed lounge. S. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133.992 
Bed.tead. folding. T. S. Thor.on . . . . . . . . . . . . . . . . . . .  134.111 
Bed.tead. lnvalld. H. A. Seott . . . . . . . . . . . . . . . . . . . . . . .  134,008 

Bed.tead. sofa . C .  F. Fauchert . . . . . . . . . . . . . . . . . . • • . .  134.016 
Bird cage. Osborn and Drayton . . . . . . . . . . . . . . . . . . . . .  134,094 
Boller. wa.h. Tlnner and Trege ..... . . . . . . . . . . . . . . . . . .  134.017 
Boller. culinary, J. Bowlin . . . . . . . . . . . . . . . . . . . . . . . . . .  168.918 
Boller for steam heater. P. E.te •. . . . . . . . . . . . . • . . . . .  134,044 
Bolt trimmer, W. Dunlop . . . . . . . .  _ . . . . . . . . . . . . . . . . • . .  168.972 
Book. hand re.t for. W. F. West . . • . . . . . . . . • . . . . . . . .  134.116 
Boot and .hoe heel. N. M ole . . . . . . . . . . • . • . . . . . . . . . . .  181.087 
Boot heel. elastiC, T. P. Monzanl . .  . . . . • • . . . • . . . . . . . 134.088 
Boot la.t. nailer for. G. McKay . . • . . . . . . . . . . . . . . . . . .  134.083 
Boot jack. J. A. McKln.try . . . . . . . . . . . . . . . . . . . . . . . . . .  184,034 
Boot moccasin. J. J. Drown . . . . . . . . . . . . . . . . . . . . . . . .  134.041 
BOring machine. J. W. Shaw . . . . . . . . . . . . . . . . . . . . . . . .  134.009 
Bottle .topper. J. B. Bar.aloux . . . . . . . . . . . . . . . • . . . . .  183.915 
Bottle tube. sauce. J. B. L�on . . . . . . . . . . . . . . • • . . . • . •  168.947 
Box. fare. W. H. McLellan. (rel.sue) . . . . . .  . • . . . . . . .  5.194 
Box machine, B. E. Dexter . . . . . . . • . . . . . . . . . . . . . . . . . .  184.089 
Bracelet. W. W. Knapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 168.943 
Bru.h. paint. L. A. Llghtenhome . . . . . . . . . . . . . . . . . . .  168.996 
Bustle. S. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  134.010 
Butt •• IlnI.hlng. E. C. Blake.lee . . . . . . . . . . . . . . . . . . . .  184.�./9 
Candle.tlck • •  afety. T. A. Washburn . . . . . . . . . . . . . . .  134,113 
Can holder. R. J. Tanner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  134.015 
Car axle box. W. G. Beattie . . . . . . . . . . . . . . . . . . . . . . . . .  134,026 
Carbureter, J. B. Terry . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .  133.957 
Car coupllng. E. W. Barker . . . . . . . . . • . . . . . . . . . . . . . . . .  168.968 
Car coupling. D. J. Tittle. (rel •• ue) . . . . . . . . .. . . . . . . .  5.191 
Card holder, P. B. Groat . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  134.051 
Carpet beater. J. Hother.all . . . . . . . . • . . . . . . . . . . . . . . . .  134.059 

Car .prlng. J. D. Quirk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  188.952 
Car • •  treet. W. H. T. Hughes . . . . . . . . . . . . . . . . . . . . . . . .  134.060 
Cartridge, D. C. Farrington . . . . . . . . . . . . . . . . . . . . . • . . .  168.929 
Churn. J. W. F. How . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  168.g40 
Churn, J. Rengcl. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  134.100· 
Cigar cutter and holder. J. Brady . . . . . . . . . . . . . . . . . .  134.030 ' 
Clothe. wa.her. W. H. Nice . . . . . . . . . . . . . . . . . . . . . . . . .  134.000 ' 
Coal scuttle and sifter. C. McCleaver . . . . . . . . . . . . . . 134.081 
Cock, compreSSion, A. Pearce . . . . . . . . . . . . . . . . . . . . . . .  1iUlO95 · 
Cock, gage, N. Ray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 135/)lJ8 , 
Cooler and oland, G. Glebrlch . . . . . . . . . . . . . . . . . . . . . .  133.979 ' 
Cooler, W. A. Jone • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  168,990' 

Cooler. milk. W. Eaton . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  134,043' 

Copy holder. L. G. Davl • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  134.036· 
Cultlvator, F.  Reese . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 134,099 -
Curtain Ilxture, W. R. Cole . . . . . . . . . . . . . . . . . . . . . . . . . .  1M.921 
Ditching machine, L. W. FI.her . . . . . . . . . . . . . . . . . . . .  168.9741 
Drill adju.ter. we11 • •  J. Gallagher . . . . . .  _ . . . . . . . . . . . . .  133.977; 
Dyeing. Jaro •• on and Muller Pack . • . . . . . . . . . . . . . . . .  134.066' 
Dyeing. Y. Lamy.flI8 . . . . . . . . . . . . . . . . _ . _  . . . . . . . . . . . . . .  134,076' 
Egg carrier, A. H. Bryant •. . . . . . . . . . . . . • . . . . . . . . . . . . .  184.031 
Elbow, sheet metal. H. S. Hoeller . . . . . . . . . . . . . . . . . .  168.98!1 
Engine. hydraulic. J. H. and R. W. W�lch . . . . . . . . . .  134.115 
Euglne. rotary. J. McGowan .. . . . . . . . . . . . . . . . . . . . . . . .  134.082 
Engine. stationary, C. S. Crane . . . . . . . . . . . . . . . . . . . . . .  168.926 
Engine coupllng. llre. D.  J Tapley . . . . . . . . . . . . . . . . . .  134.110 
Faucet, protected. P. A. Schwarz . . . . . . . . . . . . . . . . . . .  134.102 
Ferrule machine. W. L. NewBham . . . . . • . . . . . . . . . . . . .  134.092 
File. portable. e. A. Cook . . . . . . . . . •• . . • . . . . . . . . . . . . .  183.928 
Filter, C. C. Savery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133,958 
Fire arm. J. F. Swlnburn . . . . . . . . . . . . . . .  _ . . • . . . . . . . . .  134.014 
Fire arm. cartridge for, P. Gl1liml, . . . . . . •• . . . . . . . . . .  134.048 
Fire extinguisher. A. J. Sparrow . . . . . . • • . . _ . . . . . . . . .  184.107 
Fire extinguisher. B. T. B" bbl�t • . . . . . • . •• . . . . . . . . . . .  134.024 
Fire kindler, E. Everett . . . . . . . . . . . . . . . . • • . . . . . . . . . . . .  18�.978 
Fruit basket, L. W. Ue ochcr . . . . . . . . . . . . . . . . . . .  _ . . . . . 134,027 
Fruit corer. O. W. Alexa nder . . . . . . . . . . . . . . . . . . . . . . . .  188.914 
Furnace. hot air, C. White . . . . . . . . . . . . . . • • • . . . . . . . . . .  134.118 
Gas. illuminating. T. G. Spllnger . . . . . . . . •• . . . . . • . . . .  134.108 
Gas. illuminating. T. G. Sp .. lnger . . . . • . . . . . . • . . . . . . .  134.109 
Ga. retort •• charging. A. F. Haven •. . . . . . . . .  134.055. 184.056 
Gate. E. B. Whitaker . . . . . . . . . . . . . . . . •• . • • • . . . . . . . . . . .  138.!l6O 
Gate, farm. C. E. Gllle.ple . . . . . . . • . . . . • . • . . . . . . . . . . . . 168.980 
Glas. pre.s. W. C. Klng . . . . . . . . •• . .  _ . . . . • . •• .  134,070. 134.071 
Glove. J. 1. McMartin . . . . . . . . . . . . . • . . . . • . . • . . . . . . . . . .  133.998 
Grain binder. J. H. Mor.e . . . . . . . . . • . . . . . . . . • . . . . . . . . .  134.089 
Gum, chewing. N. Wood . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  134.022 
Harvester cutter, H. Mewes . . . . . . . . . . . . . . . . . . . . . . . . . 184,085 
Harvester dropper. W. H. Forker • . . . . • . . . . . . • . . . . . • 133.988 
Harve.ter. rake for. M. K. Church . . . • . . . . . . . . . . . . . .  168.966 
Hat, G. Johnson. (rel •• ue). . . . . . . . . . . . . . . .  •• . . . . . . . . .  5.188 
Hat. felt. J. T. Waring. (rel.sue) . . . . . . . . . . . . . . . . . . . .  5.192 
Heater, water, J. S.  Woolsey . . . . . . . . . . . . . . . . . . . . . . . .  134,120 
Heater. steam. J. C. Kilgore •. . . . . . . . . . . . . . . . . . . . . . . .  133.942 
Hoe, S. H. Fol.om .•. . . . . . . . • . . . . . . . . . . . . . . . . . . . . • . . . .  133.982 
Hoe, garden. C. Belden . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . .  134.028 
Hoisting machine. S.  Van Emon . . . . . . . . . . . . • • . . . . . . 134.0111 

Household tool. H. R. Ives . . . . . . . . . . •• . . . • . •• . . . . . . . .  134.064 
Injector and ejector. W. B. Mack •. . . . . . . . . . . . . . . . . . .  168.997 
Iron and .teel rellnlng. N. B. Hatch . . . . . . . . . • . . . . . . .  168.981 
Jack. lifting. W. A. Middleton . • . . . . . . . . . . . . . . . . . . . .  134.086 
.Jack. lIfting. J. D. Ot.tot •. . . . . . . . . . • . . • . . . . . . . . . . . . .  168.949 
Jar for candy. W. C. King . . . . . • . . . . . . . . . . . . . . . . . . . . .  134.072 
Knife and fork. W. D. Smith . . . . . . . . . . . . . . • . . . . . . . . .  134.011 
Knife. fruit. H. Sogg • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  134.106 
Lamp chimney holder. J. H. Irwin . . . . . . . . . • . . . . . . . .  134.iJ68I 

Lifter. track, L. Grover • . . . . . . . • . . . . . . . . . . • . . . . . . . . . .  138.934 
Lime kiln, C. B. Corey . . . . .•••• • . . . . . . . • . . . • . . . • . . . .  133.925 
Lock. J. Keath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  133.991 
L�ckets. die for ba.lI. of, H_ Henrich • . . . . . . . .  _ • . . . .  133.98& 
Logs, turning. E. C. Dicey. (reissue) . . .  . . . . • . . • . .  . . .  5.181 
Loom shuttle, J,add and Henderson • • • ••••• . •• • . . . .  134,074< 
Loom shuttle. P. A .  Lambert •. . . . . . . . . • . ••••. . . . . . . .  134.07G 
Medical compound, T. Copeland . . . . • • • • . •••. . . . . . . .  133,DU 
Metal ware, die for. M. Bray •. . . . . .•••• • • . • . • . . . . . . . .  183.91. 
Milk. tran.portlng. J. A. Whitney • • . . . . • . • . •• . . • . . .  134.020 
�m, smnt, C. Kiiderll . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 158,9l1li 
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M1nlngapparatus, F. H. Fisher, (reissue) . . . . . . . . .  5,198 
Motion, converting, T. D. Larkin . . • • • • . . . . . • . . • • . .  133,994 
Motion, rotary, D. F. Mo.man . . • . . • • • • • . . . . . • . . . • • .  133,999 
Musical Index, J. L. Oher . . . . . • . . . . . • . . . . . . . . . . . . • . .  134,001 
Nail machine, M. and D. Hain . . . . . . . . . . . . . . . . . . . . . . .  183,935 
Organ bellows, H. W. smith . . . . . . . ... . . . . . . . . . . . . . . .  134,104 
Orga .. case, G. Wood •. . . • . . • . . . • • . . • • . . . . . . . . . . . . • • .. 134,023 
Packing case, L. Selling . . . . . . . . . . . . . . . . . . . . . . . . . . .  134,103 
Pan., making, W. FOgel.ong . . . . . . • . . . • . . • . . . . . . . . . .  183,975 
Paper and cloth, uniting, G. K. Snow . . . . • . • • . . . . . •  134,105 
Paper bags, making, B. Cole . . . . . . . . . . . . . . . . . . . . . . . .  134,035 
Parer and corer, apple, H. S. Leonard . . . . . . . . . . . . . .  134,078 
Pavement, E. Gomez . . . . . . . . . . . . . . . . . . . . . . . . . • . . •  : • .  134,049 
Pavement, H. A. Lacey . . . . . . . . . . . . . . . • . . . . . . . . . . . • . .  134,073 
Pavement, A. Wanner . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . .  134,112 
Piano printing attachment, G. Heydrich . . . . . . . . . . •  133,937 
1'lle driver, Hall and Badger . . . . . . . . . . . . . . . . . . . . . . . .  133,936 
Pipe cutter, R. S. Sanborn . . . . . . . . . . . . . . . . . . . . . . . . . .  134,007 
Pipe, lIsh guard for, A. R. young . . . . . . . . . . . . . . . . . . 134,122 
Pitman, S. Wheeler . . • . . . . • . . • • . . . . . . . . . . . . . . . . . . . • . . 134,117 
Plllnter, corn, C. Bu.ch . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 134,032 
Pianter, cotton, F. E. Haber.ham . . . . . . . . . . . . . . . . . •  183,983 
Piow, sulky, J. Worrell . .  . . . . . . . • . . . . . . . . . . . . . . . . . . . .  134,121 
Press,  cotton, J. T. Williams . . . . . . . . . . . . . . . . . . . . . . . .  134,021 
Pre.s, hay and cotton , J. B. Pugh . . . . . . . . . . . . . . . . . .  184,097 
Printing press, J. Watson . . . . . . . • . . . . . . . • . . . . • . . . . . .  183,959 
Printing pres., etc, E. L. Ford . . • • . . . . . . . • . . . . . . . . . .  183,976 
Plllley, Hummer and Stover . . . • . . . . . . . . . . . . . . . . . . . .  134,061 
Pump, J. Bean . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . .  134,025 
Pump, Soward and Dykeman . . . • . . . . . . . . . . . . . . . . . . . .  183,955 
Pump, oil, A. P. Odell . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  134,093 
Pump, ship'., S. F. Panllln . . . . . . • • . . . . . • . . . . . . . . . . . .  138,950 
Pump, .team jet, J. D. Toppin . . • • . . . . . . . . . . • • . . . . . .  134,018 
Pyroxylin, etc, Deitz and Wayne . . . . . . . . . . . . • . . . . . .  183,969 
Hallway water column, R. T. H. Stlleman . . . . . . • . .  134,013 
Rake, horse hay, G. E .. Burt . . . • . . . • . . . . . . . . . . . . . . . . .  133,920 
Rake, hor.e bay, D. Z. Lantz . . . . . • • . . . . . . . .  : . . . . . . . .  133,944 
Refrigerator, E. L. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,961 
Roollng felt, preparing, G. W. Poud . . . . . . . . . . . . . . . . 134,002 
Rope, making, H. Greeuway . . . . . . . . . . . . . . . . . . . . . . . .  134,050 
Sa.h fastener, R. E. Beckwith . . . • . . . . . . . . . . . . . . . • . .  183,916 
Saw mill, W. S. Colwell . . . . . . . . . . • • . . • • . . . . . . . . . . . . . .  133,922 
Saw mill, block for. C. Leddell . . . . . . . . . . . . . . .. . . . .  " 133,995 
Baw setting device, A. Greeley . . . . . . . . . . . • • . . . . . . . .  133,982 
Saw .barpenlng .wage, Hinds and Howe . . . . . . . . . .  183,988 
Sawing machine, B. C. Chambers . . . . . . . . . . . . . . . . . . .  184,083 
Scale and platform, J. Cobleigh . . . . . . . . . . . . . . . . . . . .  134,034 
Scraper, cotton, C. Marsh, Jr . . . . . . . . . . . . . . . . . . . . . . . .  184,OSO 
Bawlng macblne, J. A. Hou.e . . . . . . . . . . . . . . . . . . . . . . .  133,989 
Bewlng machine, D. E. Rice . . . . . . . . . . . . . . . . . . . . . . . .  134,101 
Sewing machine, R. Whitehill . . . . . . . . . . . . . . . . . . . . . .  134,119 
Bhaft coupling, W. W. Crane . . . . . . . . . . . . . . . . . . . . . . . .  183,967 
Bhlngle machine, N. H. Bolton . . . . . . . . . . . . . . . . . . . . . .  133,964 
Bhuttle box motion, B. H. Jenks . . • . . . . . . . . . . . . . . . .  184,069 
Bhntter fastening, S. Mowry . . . . . . . . . . . . . . . . . . . . . . . .  184,090 
Bide .tlck and qUOin, T. McGrath . . . . . . . . . . . . . . . . . .  133,948 
Bignal llght compositions, N. J. Holmes . . . . . . . . . . . 134,058 
Bkate., B. Geiger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  134,047 
Smelting gold, etc., W. O. Davl .. . . . . . . . . . . . . . . . . . . .  183,927 
Bocket., forging metalliC, Fitch & Shalfer . . . . . . . .  184,045 
Spark arrester, etc., Hawkes and Paine . . . . . . . . . . . .  133,984 
Bpark arrester, R. D. Grant . . . . . . . . . . . . . . . . . . .  : . . . . .  133,981 
Spinning frame, B. H. Jenk . . . . . . . . . . . . . . . . . . . . . . . . . .  134,067 
Bplnnlng ring, B. H. Jenks . . . . . . . . . . . . . .  ; . . . . . . . . . . .  134,068 
Bpoke machine, N. H. Davis . . . . . . . . . . . . . . . . . . . . . . . .  134,037 
Spring for furniture, W. T. Doremus . . . . . . . ... . . . . . .  133,971 
Spring seat, W. T. :Boremus . . . . . . . . . . . . . . . . . . . . . . . . .  133,970 
Bteam generater, D. Renshaw . . . . . . . . . . . . . . . . . . . . . .  134,003 
Beamer, cnlinary, H. J. Gale . . . . . . . . . . . . . . . . . . . . . . .  134,046 
Bteel converter, A. L. Holley . . . . . . . . . . . . . . . . . . . . . . .  133,938 
Iltove drum, T. F. Hamilton . . . . . . . . . . . . . . . . . . . . . . . . .  134,054 
Stove heatIng, E.  M. Deey . . . . . . . . . . . . . . . . . . . . . . . . . . .  133,928 
Stove, reservoir for, Waters and Lascell . . . . . . . . . .  133,958 
Btove pOlish, J. W. Birch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,917 
Telegraph, electro magnet, W. E. Davl • . . . . . . . . . . .  188,968 
Thra.hingmachlne, J. T. Watkins . . . . . . . . . . . . . . . . .  134,114 
Ticket printing, J. Dyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  134,042 
TOy'Sp"ing gun, M. }'errant . . . . . . . . . . . . . . . . . . . . . . . . .  183,930 
Trap, fiy, J. Fletcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,93l. 
Tube clasp, E. A. Day . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  134,038 
Tubing, welded, S. P. M. Tasker (rels.ue) . . . . . . . . .  5,190 
Valve and strainer, J. Large . . . . . . . . . . . . . . . . . . . . . . . . .  134,077 
Vault cover, J. K. Ing.lls . . . . . . . . . . . . . . . . . . . . . . . . . . .  1&1,062 
Vehicle brake, W. A. Pier . . . . . . . . . . . . . . . . . . . . . . . . . . .  134,096 
Vehicle, pleasure, C. W. Saladee . . . . . . . . . . . . . . . . . . . .  134,004 
Vehicle, pleasure, C. W. Saladee . . . . . . . . . . . . . . . . . . . .  134,005 
Vehicle pring,! C.  W. Saladee . . . . . . . . . . . . . . . . . . . . . .  134,006 
Veneer cnttlng machine, C. W. Spnrr . . . . . . . . . . . . . .  134,012 
Wagon brake. G. W. Jackm .... . . . . . . . . . . . . . . . . . . . . . .  134,065 
Warp .ettlng frame, J. W. Higgins . . . . . . . . . . . . . . . . . . 13t,057 
Wa.hlng machlne, A. Haynes . . . . . . . . . . . . . . . . . . . . . . .  183,985 
Washing machine, Spangler lind Reich . . . . . . . . . . . .  183,956 
Watch key, B. A. Lewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  183,945 
Water wheel, E. Dougherty . . . . . . . . . . . . . . . . . . . . . . . . .  134,040 
Wbeels, poll.hlng, F.  W. Ges.weln . . . . . . . . . . . . . . . .  133,978 
Wheels, .ettlng boxes In, J.  A. Newell . . . . . . . . . . . .  134,091 
Whip lash and snap. E. B. Light . . . . . . . . . . . . . . . . . . . . .  183,946 
WIre fabriC, weaving, D. J. Powers . . . . . . . . . . . . . . . .  f38,951 
Wire, etc., scouring, G. Broomhead . . . . . . . . . . . . . . . .  133,965 
Writing fiuld, N. P. Slade . . . . . . . . . . . . . . . . . . . . . . . . . . . .  133,954 

APPLICATIONS FOR EXTENSIONS. 
Application. have been duly Jlled, and are now pending, 

for the exten.ion of the following Letters Patent. Hear· 
Ings upon the respective appllcatlon8 are appOinted for 
the days her�inafter mentioned : 
23,291.-METALLIC BALE BAND.-G. Brodie. March $, 1873. 
28,396.-STOVE.-H. R. Robhlns. March 12, 1378. 
28,643.- 1'  mLT DISINTEGIIATOB.-J. F. Greene. March 26, 

1873 

DESIGNS PATENTED. 
6,286 do C,2&'7 .-CABPETS.-J. H. Bromley, Phlladelphla,PR. 
6,288 to 6,290.-CAlIPETS.-R. R. Campbell, Lowell, Mas •. 
6,291 to 6,294.-CAlIPETS.-J. M. Chri.tle, Brooklyn, N. Y. 
6,295 & 6,296.-CAlIPETS.-J. Hamer, Lowell , Mas •• 
6,297 & 6,298.-�ABPET.-H. 8. Kerr, PhiladelphIa, Pa. 
6,299 to 6,301.-CABPET.-D. McNair, Lowell, Mass. 
6,302.--BoOK COVEB.-C. F. Metzger, New York city. 
6,303, & 6,S04.-CAlIPETS.-C. Righter, Philadelphia, Pa. 
6,805.-P AlILOB STOVB.-R. Scorer and R. Ham, Troy,N.Y. 
6,306 to 6,311.-STOVES.-N. S. Vedder, Troy, N. Y. 
6,312.-RANGlI.-N. S. Vedder, F. RitChie, Troy, N. Y. 
6,S18.-COOKING STovE.-N. S. Vedder, F. RitchIe, Troy. 
6,814 to 6,317.-STovEs.-N. S. Vedder, F. RitchIe, Troy, 

T. Hel.ter, Lanslngburg, N. Y. 

8,318.-RAliGE.-A. J. Gilbert, New York city. 
6,319.-W ASH STAND.-:J. R. Lancaster, Morrisanla, N. Y. 

TRADE MARKS REGIS'l'ERED. 
1,082 & l,083.-HAMS, ETo.-R. Beresford & Co.,Clnclnnatl. 
l,084.-PAINTEBS' SUPPLIES.-E. D. & W. A. French,Cam. 

· den, N. J. 
l,08lS.-BAKING POWDElI.-Steele & PrIce, Chicago, Ill. 
l,OS6.-FJ:LTING.-Salamander Felting Co., Troy, N. Y. 
J,087.-DECBUSTATOll.-J. T. Tyler, Wheeling, W. Va. 
·,IIIII.-Ccn�Zou. r & Llttle, Ba.ltlmore, Md. 

VALUE OF PATENTS, 
And How to Obtain Them. 

Prac tic a l  Hints t o  Inv entors . 
ROBABLY n o  Investment o f  a small sum 
of money brings a greater return than the 
expense Incurred In obtalnlng a patent even 
when the invention Is hnt a .mall one. Large 
Inventions are found to pay correspondingly 
well. The names of Blanchard, Mor.e, Blge. 
low, Colt, ErlcBson, Howe, McCormIck, Hoe 
and others, who have amassed immense for-
tunes from their Invention., are well known. 
And there are thonsands of others who have 
realized large sums from their patents. 

More than FIFTY THOUSAND Inventor. have availed 
themselves of the .ervlces of MUNN & Co. during the 
TWENTY·SIX years they have acted as solicitors and 
Publl.hers of the SCIENTIFIO AMERIOAN. They stand at 
the head In thi. class of bu.lness ; and their large corps 
of aSSistants, mOBtly selected from the ranks of the 
Patent Olllce : men capable of rendering the best service 
to the inventor,from the experience practically obtained 
while examiner. in the Patent Olllc. : enables MUNN & 
Co. to do everJthing appertaining to patents BETTEB 
and CHEAPER than any other reliable agency. 

HOW TO cIA Thl. Is the � ClOSlng In· 
OBTAIN q n i r y  I n  

nearly eve
ry letter, describing some Invention which comeB to this 
olllce. A p08itive answer can only be had by presenting 
a complete application for a patent to the Commissioner 
of Patents. An application consi.t. of a Model, Draw 
ngs. Petition, Oath, ""d fnll Specification. Various. 
olllcial rules and formalltle. must also be ob.erved. The 
elfort. of the Inventor to do all this bu.ine.s hlm.elf are 
generally without snccess. After great perplexity and 
delay, he Is usually glad to seek the aid of personB expe· 
rienced In patent bUSiness, and have all the work done 
over again. The be.t plan Is' to .ollclt proper advIce at 
the beginning. If the parties con.ulted are honorable 
men, the Inventor may safely confide his Ideas to them ; 
they will advise whether the improv�ment Is probably 
patentable, and will give him all the directions needful 
to protect hi. rights. 
How Can I Best Secure ltIy Inventlon� 

Thl. l. an Inqnlry which one Inventor naturally asks 
another, who has had some experience In obtaining pat. 
ents. His answer generally is 8S follows, and correct : 

Construct a neat model, not over a foot in any dImen
sion-smaller If possible-and send by expre •• , prepaid, 
addre.sed to MUNN & Co., 37 Park Row, tog�ther with a 
description of It. operation and merit.. On receipt 
thereof, they will examine the Invention carefully, and 
advise you a. to Its patentability, free of charge. Or, lf 
you have not time, or the meanli at hand, to construct a 
model, make a. good a pen and ink sketch of the 1m· 
provement a. possible and send by man. An an.wer as 
to the prospect of II patent will be recetved, nsually, by 
return of mall. It Is sometimes best to have a .earch 
made at the Patent Olllce ; snch a measnre often saves 
the cost of an application 'for a patent. 

Preliminary Examination. 
In order to have such search, make out' a written de

scription of the invention, in your own words, and a 
penCil, or pen and Ink, sketch. Send these, with the fee 
of $5, by mall, addressed to MUNN & Co., 87 Park Row, 
and In due time you will receive an acknowledgment 
thereof, followed by a written report In regard to the 
patentability of yonr Improvement. ThiB .peclal search 
Is made with great care, among the model. and patents 
at Wa.hlngton, to ascertain whether the Improvement 
pre.ented I. patentable. 
To Hake an Application Cor a Patent. 

The applicant for a patent should furnl.h a model of 
his Invention If .u.ceptlble of one, althongh .ometlme. 
It may be dispensed with ; or, lf the Invention be a chem. 
ical production, he must fnrnlsh samples of the ingredi
ent. of which his composition consist.. These .hould 
be securely packed, the inventor's name marked on them, 
and sen t by expreBs, prepaid. Small models, from a dis
tance, 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 order of MUNN & Co. Person. 
who live in remote parts of the country can usually pur· 
chase drafts from their merchants ou their New York 
correspondents. 

Caveats. 
Por.ons desiring to file a caveat can have the paper. 

prepared In the .hortest time. by sending a sketch and 
description of the Invention. The Government fee for 
a caveat i. $10. A pamphlet of advice regarding appllca' 
tlon. for patents and caveats Is furnished gratl., on ap· 
plication by man. Address MUNN & Co., 37 Park RoW, 
New York. 

Reissues. 
A relssne !s granted to the original patentee, his heirs, 

or the a.slgnees of the entire Interest, when, by reason 
of an in.ulllclent or defective specification, the original 
patent Is Invalid, provided the error has arisen from In· 
advertence, accident, or mistake, without any fraudu
lent or deceptive intention. 

A patentee may, at his option, hdve in hIs reissue a 
.eparate patent for each dl.tlnct part of the Invention 
comprehended in his original application by paying the 
required fee In each caBe, and complying with the other 
reqnlrement. of the law, as In original applications. 
Addres. MUNN & Co., 37 Park Row, New York, for full 
particulars. 

Trademarks. 
Any person or firm domIciled In the United States, or 

any firm or corporation residing In any foreign conn try 
where similar privileges are extended to citizens of the 
United States, may regi.ter their design. !,nd obtain pro· 
tectlon. Thl. l. very Important to manufacturers In thl. 
country, and equally so to foreigners. For full particu
lars addre.s MUNN & Co., 37 Park Row, New York. 

Design Patents. 
Foreign deSigners and manufacturers, whe send good. 

to thl. country, may .ecure patent. here npon their new 
patterns, and thus prevent others from fabricating or 
selling the .ame goods In thIs market. 

A patentfor a design may be granted to 8l1y person, 
whether citizen or allen, for any new and original design 
for a manufacture, bWlt, statue, alto rel1evo, or baI relle!; 

any new and original design for the printing of woolen, 
.Ilk, cotton, or other fahrlc., any new and original im· 
pressl0.n, ornament, pattern, print, or picture, to be 
printed, painted, east, or otherwise placed on or worked 
Into any article of manufacture. 

De.ign patents are equally as Important to citizen. as 
to foreigners. For full particulars .end for pamphlet to 
MUNN & Co., 87 Park Row, New York. 

(Janadian Patents. 
On the 1!rst of September, 1872, the new patent Jaw of 

Canada went into force, and patents are now granted to 
citizens of the United States on the same favorable terms 
a. to citizen. of the Dominion. 

In order to apply for a patent In Canada, the applicant 
mn.t furnl.h a model, specification and duplicate draw· 
Ings, .ubstantlally the Bame as In applying for an Ameri
can patent. 

The patent may be taken out either for five year. (gov· 
ernment fee $20), or for ten years (government fee $40) 
or for fifteen year. (government fee $60). The five and 
ten year patents may he extended to the term of fifteen 
years. The formalities for extension are simple and not 
expensIve. 

American Inventions, even If already patented In thl. 
country, can be patented In Canada provided the Amerl· 
can patent Is not more than one year old. 

All persons who de.lre to take out patentB In Canada 
are requested to communicate wIth MUNN & Co., 87 Park 
RoW, New York, who will give prompt attention to the 
bu.lne.B and furnish fullinstrnction. 

Foreign Patents. 
The population of Great Britain I. 81,000,000; of France, 

37,000,000 ; Belgium, 5,000,000; Austria, 36,000,000 ; Prussia, 
4O,ooo,OOO,and Russia, 70,00,000. Patents may be securod by 
AmerIcan citizen. In all of these countries. Now Is the 
time, when bu.lness i. dull at home, to take advantage of 
these immense foreign fields. Mecha';lcal lmprovements ' 
of all kinds are always In demand In Europe. There will 
never be a better time than the present to take patents 
ahroad. We have rellablebuslnes. connections with the 
prinCipal capitals of Europ�. A large share of all the 
patents secureJl ln foreign conn tries by Americans are 
obtained through our Agency. Address MUNN & Co., 87 
Park Row, New York. Clrcnlars with full Information 
on foreign patents, furnl.hed free. 

Value oC Extended Patents. 
Did patentees realize the fact that their invention. are 

likely to be more productive of profit during the seven 
year. of ext en. Ion than the first full term for which theIr 
patenta were granted, we think more would avail them. 
selves of the extension privilege. Patents granted prior 
to 1861 may be extended for seven years, for the benefit 
of the lnv.entor, or of his heirs In case of the decease of 
the former, by due application to the Patent Olllce,nlnety 
days before the termination of the patent. Tbe extended 
time In",res to the benefit of the Inventor, the assignees 
under the first term having no right. under the exten.lon 
except by .pecial agreement. The Government fee for 
an extension I. $100, and It Is necessary that good profe.· 
slonal servlce be obtalneJ to conduct the business before 
the Patent Olllce. Fnll Information as to extensions 
may be had by addresslnK MUNN & Co . •  87 Park Row,New 
York. 

Copies oC Patent •• 
Person. desiring any patenU •• ued from 1836 to Novem· 

ber 26, 1867, can be supplied with olllcial copies at a reas· 
onable co.t, the price depending upon the extent of draw· 
Ings and length of specification. 

Any patent I.sued .Ince November87, 1867, at which 
time the Patent Olllce commenced printing the drawings 
and speCifications, may be had by remitting to tbls of
fice $l. 

A copy of the claims of any patent Issued sInce 1886 
will be furni.hed for $1. 

When ordering copies, please to remit for the same a. 
above, and state name of patentee, title of Inventlon,and 
date of patent. Address MUNN & Co., Patent Solicitors 

87 Park Row, New York. 
MUNN & Co. will be happy to see Inventor. In person, 

at their olllce, or to advIse them by letter. In all ca.es, 
they may expect an hone8t opinion. For snch con.ulta· 
tions, opinions, and advIce, no charge i8 made. Write 
plain ; do not u.e pencil or pale Ink ; be brief. 

All business commit ted to our care, and all consulta� 
tlons, are kept 8ecret and strictly conflde11ti(ll. 

In all matters pertaining to patents, snch a. conductl&g 
interferences, procuring extenSions, drawing asslgn� 
ments, examinations into the validity of patents, etc., 
special care and " ttentlon I. given. For information and 
for pamphlets of instruction and advice 

Aildress 
HUNN &; CO • • 

PUBLISHERS SCIENTIFIC AMERICAN, 

[JANUARY 1 8, 
A NEW NOVEL, 

BY A. FAVORITE AUTHOB. 

(,�ARD TO WIN. 
B Y  

JOHN FREDERICK SMITH, 

AUTHOR OF 

" l1ntN:BGlUCY, " " ST.A..NFIELD HALL," " AllY LA .. 
BUOK," " WOMAN AND HBR MASTBR," 

" TEMPTATION," " THE WILL UD 
'EBB WAY," ETO., B.TO. 

Few wrIters of fiction have commanded the Interest of 
the reading people .0 uninterruptedly and succes.fully 
a. J. F. SMITH. His novels, almo.t all I.sued In Berlal 
form, have heen read by millions on both .Ides of the 
Atlantic. His fertile Imagination, dramatIc construction 
of plot, and artistic management of hi • •  ubject, alford 
the novel·reader all that can be desired In a pure work of 
fiction of the higher order, true In character, SOCiety, and 
de.criptlons, elevating in tone, and eminently Interest· 
Ing; equal,ln fact, to any of those on which his reputa· 
tlon rest •• 

The charscter of Ellen Lumley Is a charming creation 
of the novell.t. Her Intrlgnlng and unscrupulous aunt, 
Mrs. Barton Lumley, Is, . nnfortunately for poor human 
nature, a character far from Impossible. The young 
Americans are what they .hould be-high.mlnded, full of 
tme and noble Impulses. 

The fiavor of the supernatural adds attrsctlveness to 
the story without shocking the probahllltles or excIting 
distrust. 

This remarkable novel will commence In 

FRANK LESLIE'S CHIMNEY CORNER. 
No. 396. 

WHICH WAS ISSUED MONDAY, DEC. 16, 

with a FIne Art Supplement-u FishIng "-a l>eautlfuj 
.teel engraving, worth ,10, reproduced by photography. 

FRANK LESLIE'S 

CHIMNEY CORNER, 
with the ablest writers in the language, with artlstlo en. 
gravlngs never approached by the periodical press, Is a 
paper that can enter an AMERICAN HOME only to ex. 
erci.e the best and highest Infiuence. 

The StorieB are unsurpassed In a literary poInt of view. 
and the more serious topics are treated with freshnes., 
originality, and ab1llty. 

It Is a perfect encyclopredla of amusement and Instruc
tion for a family. 

SubBcriptlon, $4 a year. Single number, ten cents. 
Subscriptions can begin at any time, and a. we begin a 

, Serial almost monthly, the interest i. alwaysmalntalned • .  
Addre.s subscription. to FRANK LESLIE, 537 Pearl 

street, New York. 
arIlousekeepers wishing to obtain a copy of 

BEETONS, 

a pe'lfect Cyelopredla of Cookery and Family RequIre. 
ments, lavishly Illustrated. with chromo·lIthographlO' 
plate. and wood·cuts In the text, can have this book, 

37 Park Row, New York. which sells for $3.50, and the Chimney Corner for a year 
OFFICE IN WASHINGTON-Corner F and "th· for t5, by addressing amonnt to 

streets, oppOSite Patent Olllce. 

RATES OF ADVERTISING. 
Back PaKe - - - - - - - $1.00 a line. 
Inside Palre - - - - - - - "IS cent .. a line. 

If}ngraving8 may head adverti8ements at I he 8ame rate per 
line, by measurement'tas the letter-pres8. 

RU- BBER STAMPS, Steel Letters, the Little Gem, Stencil Dies, &c., U. S. "{'F'G Co., 97 W. Lombard St., Baltimore. $10 a day to Agents. 

SAFETY FUSE Best quality, CottO!!. Hemp, 
and Water proof. Manufac· 
tured by F. M. ALFORD, 

Avon, Conn. 

Purchasers of Saw MilIi 
are notified that we have commenced suit. In the U. S. 
g�rfI�i,;���:�'i��f.°lo

E
hn��:r��t� a��'F�"d'.a8�! 

DBE &, Co., New York, (.elling agent. of Belknap, Ely & 
Co., Northfield.Vt.l for Infringements of patents granted 
Dennis Lane for Improvements In CIrcular Saw Mills. 
��rl.���u��c���!lg��a s��lgst 

t�:�6'!ve
MJ��e� S

a�� 
tie., or anJ" other, ln violation o'lonr rights, as we .�all 
g�y�e;,il;(M�:.:'(m:f�n��il¥MX�i�!t

O���� �:�o��� 
ble far the use of the same. 

Our patent. cover Improvement. In head·block. gene-
�AYi,!l��f�':M::l;:�r��gglng devices, tapering devIces, 

De.cri.1!tlve pamf,hlets sent to any address, and copIes 
of Lane s patent. urnts�M.°Flre��s� BROCK, 

Montpelier, Vermont. MANNING'S BOLT CUTTER, Power 
or Hand. PrIce, Including Taps and Dies Cut· 

ggfe ��U!f4:S�.
l��ng :�';.e�lr���r 8,°fr�v'� l\��"Jkm�� 

Man'f'r,.llS i.lberty St .. N. Y. Agents, W. L. Chase & Co., 
N. Y. ; J:<eed & Bowen,Boston ; Hltchcock & Walker, Cbl. 
t't.!f,,�:�Jht���I�h��rdon, Clriclnnatl ; Kelley, Howell & 

LATHE CHUCKS-HORTON'S PATENT froin 4 to S6 lnches. Also for car wheels. Address 
Be HORTON '" SON, Willdaor Locks, Conn. 

FRANK LESLIE, 
1S3" Pearl .treet, New York. 

Iron City and Siberian Iron Works, 
R O G E R S  & B U R C H F I E L D, 

MANUFAOTUB.ERS OF 
Rellned Charcoal and Best Bloom Sheet Iron, Brandl 
Apollo and Siberian. SpeCIalties :  StamKIn". Butt0'!l 
;[1l"o�te��M���;, ���e1raJ()]�N2'to �r

gaug��ggur�o 
slze .... "s required by the trade. Equally to any Imported 

Omce and Warehouse, lOS Water St., Pitt.burgh, Pa. 

FOR SALE-A second hand Hewes & Phil. . lip. Steam Engine, 13 in. cylinder, S6 ln. stroke ; will 
De ready for delivery 20th Dec. ilrevlou. to which time 
W:lk 

b�t�6i-����:,t� J�t the S ger Mf'g Co's Silk Mill, 

RISDON'S IMPROVED: 

Turbine Water Wheel 
�. �:�afe.�Ig'l.lite���n�V���6�u

er:'���l · 
sf fnll gate, and over 78 per cent at 
elght-tenth. gate. 

Send for Circular to 
1'. H. RISDON & CO., 
Mount Holly, New Jersey. 

plE W  PATTERNS. 
MACHINISTS' TCOLS-all slze.-at low prices. 

E. & R. J. GOULD, 97 t0 1l3 N. J' �;,�;.�;']r. J. 

BURDON IRON WORKS.-Manufacturers ' 
of Pumpl� Engjnes for Water Work., High and 

low Pre.sure En nes, Portable Ewrlnes and Boilers of ' 
all kind., Sugar IllSj Screw, Leve�'])r'l� Hydi'aullc ' 
�tii, Ma

}Q����'lt., i\r���1��·N. y�B & WHlT· · 

© 1873 SCIENTIFIC AMERICAN, INC.



JANUARY 1 8 , 1 873.] 
The Great American 

Jcirntifit �mmcau. 
AC\'} d"'"ew's Pate1� ts I WHALEN TURBINE, No rtoks to purchaser wf) • fj • I Pamphlet sent free. SETH WHALEN, Ballston Spa, N. Y 

BRICK MACHINE COMPANY Noiseless, Friction Grooved, 01' Geared Hoist-. 'I ers, s\,ited tl' every want. " 1 1832 SCHENCK' S PATENT. 1871 
E. R. GARD President, Safety �tore Elevators, Prevent Accident, If ' WO° ODW R N RS ' , Rope Belt, and Engme break. 10 TH PLA E 53 South Jefferson Street, Chicago , Illinois. Smoke-Bnrning �afety Boilers. Capital Stock) $500,000, ful'f paid up. Organized under the Oscillating EnKines. Double and Single, 1-2 to , A�d Re·Sawing Machines, Wood and Iron Working M�. Laws 01 the !:ltate 0 Illinois. January 6, IB72. lOO.Horse power. chmery, Englnes, Bollers, etc. JOHN B. SCHENCK S 

OHALLENGE 
Centrililgal Pnmps, 100 to 100.000 Gallons SONS, Matteawan, N. Y. "nd 11B Liberty St., New York 

• M�.r.I�':t'!.t3: 0re:�etuJr:a"I/?';:�fn�������:� -W-- OOD.WORKIN
-
G MACHINERY GEN· Having now manufactured many millions of bricks on ont IllJury_ the Great American Brick Machines, and thus tusted All Light �imple Dnrable and Econom' I erally. Specialties, Woodworth Planers and Rich· their qualities in the fullest manner, we claim that this Send for Circular's. ' lea . ardson's Patent Improved Tenon Machines. Nos. 24 and machine is the best before the pubiic ; and for the sake WM D ANDREWS & BRO 26 Central, corner Union st., 'Vorcester, Mass. 

f ttl th tt t t o� to all proprie . . 414 Water Street, c'>ew York. WITHERBY HUGG & RICHARDSON. �o:ai of �ac;i�� f�� ftk�e;ur;-;s��tit the: United States: � 
100 YEAR ALMANAC. FOR 50 CENTS 
w�:ina��O��;�}��� t��t�;� a116i�����rlt �������rn;gr 

the opportunity to dZ8prove it IF TIlEY CAN. 
th':�efa�7e�����e�i�i tt�er�\���h1ri8e� �lihc���;�a�oa i��; 
��fri:i;���o�;�k �ii��k:n81�f:c:r��eg ���u�fl}ta���ekd 
�g��:ei;�J��:no��TI�n�l�l?o�t1f�:obo��C�08,ooo��I�kos� 

1873. Extra inducements to Agents. Address GEORGE A. HEARD & CO., Boston, ?lIass. 
�
"l4·:-:2-5---:T:::.T!l:':r::'i::'gh:.:.-t Eng;,," andTlib;"lar Boller (4) HORSE POWER, with all Trimmings-ALSO, (10) HORse POWER. Send for circulars. VARIETY IRON WORKS COMPANY, Cleveland, O_h_Io�. __ � 
, 'I INCINNATI BRASS WORKS-Engineers \ J and Steam·fitters' Brass Work. Dest quality. Scnd for Catalogue. F. LUNKENHEIMER, Prop. 

THE Union Iron Mills, Pittsburgh, Pa. The attention of Engineers and Architects Is called to our i�proved Wrought·iron Beams and Girders (patented) , In which the eompound welds between the stem 
�r� !���e�f ����f��l:rRl���� �gt?rb;I�C�\?����, �e ��� 

and each to pay the expense of his own kiln ; and the merits of the case to be decided by a disinterested committee, who shall take account of the expense of each kiln from the time the clay IS first dug till the bricks arc ready for market, a.nd then dt->�ide which has made the best and cheauest bricks, pul)�ishinlZ their decision for the benefit of the party who wins on the trial. Also that the loser (or the losers, 1f there )e more than two competing) shall sell $1,000 worth 01 tile brick manufactured 
prepared to furnish aU sizes at terms as favorable as can be obtained elsewhere. For descriptive lithograph address Carnegie, Kloman & Co, Union Iron Mills,Plttsbnrgh, Ps. by him (or them) ,  and donate t\,e proceeds to the poor of The I SAVE MOXEY by purch a s  the  city in  which the  trial is made, in  Buch manDer as a t d I may be mutually agreed upon. ing the best Plano·Forte. Do not de· o r r u O' a  e r o -Parties wishing to accept this challenge can address clde what make to get until you write � 0lil& , the preSident. A R I O  Nlfor our Illustrated Circular, which we Iron BuPdinO's Roofs Shutters &c 

A h " t! b t tI du I mail frce, The " Arion Plano " con· MOSELy IRON BRIDGE & ROOF CO., the �l�Cte�n���sg�e�� 3:;. ��nso�:����er��b. sr:�et, thE I taills four patented improvements Send for Circulars. Ofllce, 5 Dey st., New York. cago ; where par! 1es desirous of purchasing machines or that make it more durable than any ---- ==-=--====-=-��=::..:=:.:: territory can see It tell Its own story. PIANO piano in the m�rket. � .- ASON'S PA'l"T FRIC'frON CLUTCHES Any further Information can be had by addressing 1"-1. are manufactured by Volney W. Mason & Co., 
53 South Jeff�rS�� ��!f.'chICagO, 1II. I Write for Circular, and mention ���;I{!����,'i�htJ.,em�i·,\�\fo�,02k��;)b,��1�� street, 

)i:. R. GARD,�s�,�rr.tIe� 3 tfe ��JA��rlcan Brick 
is I

W:::r::su sa;�;is ::::: PIANO· -T- O-PATENTEES-Patcnt Hi;hts -Bought Machine Company : THE BEST I FOIlTE CO}IP.\NY, 5 East Four· I .and Sold on Commission. Agents' make $500 per 
ab���r t��rmTJ'J'IeBg}Cfas��c,i'��eh�e lv�';��';e,g bg�n��� _· 1 teen� .Street, N cw York City. ' mon!.l. Addros. NATIONAL P. �hd;��l�gir: Pa. satisfaction We have since that time made on it over one mUl10n of brick: of a very superior quahty, without a Single break of any kind about the machine, or a smgle cent for repairs : and we unhesitatinglh Bay that. in our 
'Wl�Ot�'n' �n�n t��d1'lu?e��:':i�e �aa"k���i�� �����Ii� twenty.ll.vc thousand br��:!itr.K�iASEN & BOLKS. The following letter from Judge Fnller, Ex.Mayor of Chica.gO . 1S valuable evidence as to the quaUty of these brick, and their ability to stand the severest tests : 
E. R. GARD, ES\la��f��d3��p��e;� American Brick 

Dear Sir-The great tire of October 9, IB71, which de· 
��r�:�jgft��� ����t��ka�r�Z���ph�;i���'oh:ri��t1�� brick in this marKet. I had used a large llumber of them in the erection of my bui ldings on Wabash avenue ; and 
In tnose buildings were also a large number Of brick of other manufacture. These buildings were in the hotte8t 
rr::et:re �e��� �;��i�t�r: ��1�� f��n;��� �i�� ������ anv otner. And when I find a orick tnat wlll stand such 
:fd,eariadc��� �����o�£� tshp�{��8�00�e'i�����i t�i����� highel" recommendation for them could be asked. This Is why I use l������i��lry��t��.PfefeH��h\.9 �Vti�'i{: The following is given by a number of the most proml , 

Machinery, 
Wood and Iron Working of every kind. Leather and Rubber Belting, Emery -Wheels, Babbitt Metal, &c. 

SILICATE OF SODA. In its various forms. PHILADELPHIA QUARTZ CO. ---------_ . - .. �------. --_. 
GEO. PLACE & CO., 121 Chambers & 103 Reade Sts, N.Y pUNCHING 

Machinists' Tools. i DROP PRESSES. 
��; thXd�.,';;�t'Ni� (?MrIls & PARKER PRESS CO., MIDDLEl'OWS, C01TN. Tile largest and most complete assortment In this coun I _____ _ try, m�'1'WciW'�iPlTEAM ENGINE COMPANY, I; l!lt(,l;1r�U1'1f(�, �'f�NJ;;U �C"INt 

___ 1�2�I_Chambers & 103 Reade Streets, New York. , !i�j)"'�-R.Va�l�_�'",,�� 
C Id R II d Sh f� $ : The Bimplest., Cheapest, and Best in use ! Has but one o 0 e a IJlng_ i needle ! A Child can nun It . AGE}iTSWANTED IN EVERY 

Best and most pr,rfcct Shaftln� ever .made , constan tly i s���ie �{���i�<��Jr�ncc 8. M. Co. Send for circular and 
on hand In large quantities, furmshed III any lengths up HINKLEY KNITTING MACH CO Bath Me t{� 24 ft. Also, Pat. Couplln� and Self-oiling" adjustable - .- .-� .. - -_ .. -- ------. - ., , • 

Hangers. GEORGE PLACE & CO., 121 Cha.mbers & 103 Reaal! Streets, New York. 

Sturtevant ·Blowers. 
Of every size and dcscU�1J�fG�ol\rt�!£y gnc�f.nd. 

121 Chambers & 103 Reade Streets, N ew 'york. 

WOODBURY'S PATE�T 
Planing and Matclving and Moldtng Machmes, Gray & Wood's Planers, Self-oiling Saw Ar���: �g8Bl�,r woo�l� 9i<£it���y���:�r,ew.·Y. ; Send for Circulars. 67 Sudbury street, Boston. 

nent builders of Chicago : -
E. R. GARD, Esq.-We, the undersIgned, take pleasure In bearing testimony to the excellent quality of the br1ck manufactured by you for the Chicago market, as we have particularly noticed their superiority over all other brick. in  Withstanding the severe8t test to which they could be subjected-the great fire of Chicago. October 91 

1871. In clearilll, up the ruins, which had been exposeu 

W I L D F R ' tS  

�g:r1:t�il���Cgt�h���t;�:�1�i-��n���eb��� 'ri:ia���i� larger percentage came out of the ruins in aperfect state, than from thosc buildings where other brick hall been employed. We consider that this fact proves conclu· sively that your brick stand fa.r ahead of any o tner in the 
����toiit��i �:�tet g��el�tl�� ��:��egf�L����ndd���gt�r;: 
k?I�:SFr;�fy t111���n�\K:r;g�ra;r6ci��� �t��kf���ri�� is much the best we have ever known, we unhesitatingly recommend your machines to all brick makers ; and as· sure them taM tbey. cannot do as well In any other direc· tlon . Very tfuly, e6�'& A. PRICE, ROBINSON & DARST, D. F. CRILLY & BnO., R. H. MORGAN. 

INTERESTING TO 

Capitalists & Piano MannfactnrBrs. 
We have fornegotlatlon the right for McGregor's Piano Action and Octave Coupler, botn radical improvements .on the ol'dtnaryinstrument, at slight expense, and which greatly increase sales by their favorable impression upon customers. Liberal ter1118 will be made for facilities fo manufacturing and Introduction, and full information can be obtained from the undersigned. A full sized instrument i. on exhibition showing the effect. A large ,business can b� b:lsed upon these patents (without fear .of competition), either l?:Y tllOse already established 01' l,y capitalists in conJunctlOn with the inventor. All other things being' equal, a customer will prefer a piano with these improvements at the Bam�, or even in· 

���a���t �1C;rolu�i�i��ct:f�:bN:n�� fft���� ���:t��', ��� profit and magnitude of the business Is obvious. 
E. E. ROBERTS & CO. 

NEG O TIATORS OF VAL UABLE INVEN:;'IONS, 15 Wall Strcet, New York. 

AMERI C A N  P APIER MACHE COMP'Y Pails and Cuspidors . No. 1 Barclay Rt . •  New York. 

Pat. Punching Presses 
For Railway Shops� Agricultural 1I-'I a chinc f;hop :'l, Boile Makers, Tlnners. Brass Manufacture1's, :::;i1vcrsmit.hs, &c Warranted :.t3�e�8R�rus�f�'.\i1e�:�I�?1��t���ue, &c. 

121 Chambers & 103 Rea de 
-----=-�,-.,-=-:'- - ---'-----

Cheapest, best, and most durable non· 
�?g'k'1£§�����ii�il���1l�Je�I��i'. -------

Send for Circular. CliAS.PLACE MACHINERY NEW and 2d-HAND • • •  

____ �----'-,�&-C�O.' 60 Vesey st., New Yorl< WOODWORTH SURFACE PLANEill;� $125. Planers and Matchers, $350. S. C. HILLS 51 Courtlandt street, New York. 
--' �IiE-;�PHILADELPHIA " 
HYDRA ULIC JA CI(' P ISTON guided from both ends; all working parts guarded from dust ; single or double pumps, cy1inder� shafts, r<;c�er arrnf-l,. pistons, etc., entirely steel. 
iirg: �� Cii���t�:·:lfe;;; I���ll.hia , i PHILIP S. JUSTICE. JNVENTORS' NATIOXA.i U�N. E. H. 

sOll����:m��io,;:B �;?J't;;';.ablrrul;;';.. York. Patents 
SAFETY HOISTING 

Machinerv. 
OTIS, BROS. & CO .. NO. 348 BROADWAY, NEW YO_l_:K_. __ _ 

FOR SALE -An establisheu m anufacturin; 1 -
(Wood working) business, In one of the best J H. WHITE, Newark, N. J , Manufac. towns in Iowa. CapItal re�uired, �b')ut $15,000. M?re _ turer of Tin, Zinc, Brass and Copper Spun Bot· ean be successfully used. 11 orj)artlCulars,,inquire of tom Oilers, Children'S Carriage Trimmings , Cowell Pat. W. W. WALKER, 61 LIberty St., Door and llate bpring. &c. &c. Stamped, Cast and Spun New York, Room 19. Metal -Work, Dies, Tools, and Patterns to order. 

K A N E ' S  Patent Receptacle, in Manufactories Refineries, and can also be used as an Ash Can. The inventor desires to organ· 
�:c��t:rife��� !r�l�����'f���:e;�ig manufacture. dispose of rights, or sell the entire patent. Address THOS. H. KANE, Box 11,  Station C, New York City. 

FOR SALE F. L. DELFER'S , , Pa tents on Axle and Wrench. The wreuch gratlps the a manner ttla t it caunot slip from it, it is made impossible for people to soil their hand-'l with dirty,stickywagon grease, in greaSing a wagon. ltis believed that llobody 
ih�� �i�dso� ��g��leO�u��gVo:�!ndih����g! t:Vrench� with the nu t in it, over a house and it cannot [,Jl out. The wrench Is as plain fiS the nut, and Is ad· Ju�ted in an Instant. Patents just granted. I will sell ' bo,� patents, in whole 01' State rights, on liberal terms, .,�r lIiye licenses: F. L .  DELFER, Box 4795, New York. 

�\lt� S£!�teM3���h:T�i§l'lfh�Ot��� t���"'r�:aNet'��r�r 

'BRICK PRESSES For Fire and rcd brick . ' . manufactured at No. 309 , S.5th St., Phlladelpnla , Established IS44. 8. P. MILLER. ------ --- - -_ . .  _- ---_ .. - . .. .. _--- ---

MATRU SHEK The most durable pianos. . The most powerful tone. 
PIA'VO M

' F'G CO 
The finest touch and actlon. !:'i . The purchasers dellghted. N ew Haven, :C,9pn. The pamphlets sent free. 

$1': t $')0 T'�r rlnyl Agtlnta w&nted l .All ch\l'lflE'sorwnrktnR'peotI 0 ... plo, o(e l tl lc( s e x ,  yonn:; ol" old, InaL:o more lUoue Y R t  
work for u s l u  the i r  spare momenta ol"aU tho " U D :;}  thnn at allythiuS Jlt .. l"arUcuUlU h"clt .Ad.tUeMl Q. �'lDIiOu.. Cu.. rUIU&Dd,l1aiuo. 

" HOW IS YOUR HEALTH ?" 
If you would be well and strong, study the Laws of Life and HC3lth by reading . .  THE 'SCIENCE OF 

HEALTH," the best hcalth journal publishcd-not the 
organ of any business or i:l::;titntion, but un independent, earnest educator of the people i!l all that pertains to the 
p'l'eservation and 'regaining of health. Only $2 Co year, 20 
cents a numbcl", and the 

ANXIOUS 1lIOTHER, 
a. splendid OIL CHROMO, price $5, given to every subscriber. TilE SC:::Ii:XTIFIC A:ltERIC.\N and SCIENCE OF 
HEALTH, with C:ar..o:Jo, for $4.50. Our Chromos arc now READY FOR DEI.IVERY. If  Bent by mail, mounted 

PITTSBURGH, PA. Double, Single, Muzzle and Breech.Loading Rifies. Shot 
g�:s�,������'i��' p�������is: $l t�$� i1��OI��$rt��25� 

J U D S O N ' S 
PATENT LATHE CHUCK. The strongest Chuck made of the same size and weight. Constructed on entirely new prinCiples, each jaw being indepandent in action, and so arranged that the pressure 

��ni�e a��.iri:t i�:f:g� �t�h�e�Lecic:!sgoYdr��e�ht���i-� Illore securely than any other Chuck now. 1n use with the same power expended on the screw. DWIGHT ROBERTS, 1I1anufacturer 
_, ___ Cor. Wythe �::::...& Hewes St., Brooklyn, N. Y. 

PROTECTION AGAINST FIRE. 
and varnished, ready for f:aming, W cents extra must be 

HALL BROTHERS sent for each picture. Address, at oncc, S. R. WELLS, 

SILICATEror SODA Are pr'ep�/f'�� to intro -
Liquid Silex-Soluble or Water Glass-manufactured by duce the�r System of 
__ _ _  ���:!:E.�.?l!.l·WANGER, New York. 

STlrinkler s" (into Mills, WOOD-WORKING MACHINERY. r 
Factories, &e., at short New a.nd improved \Voodworth 's, Vaniel s. and. Dlmen· sion Planers, Moulding, Mortisin�, -Tenoning', Sawing, Boring, lipright Sharing Machines, etc. Machme Chisels and Augers, Moulrlmg' Cuttcl'a and Former's Celebrated Pntent Matcher Heads and Cutters, con· stantlf. °B��tLd&ac'h�'3't\· S��i�����' St., >Vorcestor; 1I1ass W-OODAND -IlioN 'W��:kXnlJ M��h-

inery Gage Lathes, Cabinet Makers Machinery Shap1ng Machines, Band Saws, Shingle and Stave Machinery Band Saws, Cable and Sheaves for transmItting power Engine Latnes, U'prlght Drtll'!.!, Key Se .. t Machines etc lUna. Catl. !ree. '1', B. lIAILE� &; �AIL,LoCkport. N. y; 

notice. Call and see a 
practical operation Of 
same at their works, 

36 CHARDON STREET,  
B O S T O N . 

45 

BUERK' S WATCHMAN'S TIME DE. TECTOR.�Important for all large Corporation. 
���h lt�nu��g;�r���ur�6�c:ti�s��fo�b�1 �fw�r���o���� 
E:!��lIIJ:�d ����e �����i.aches dift·e���. ��\t�tOf hi! 

N. B.-This detector Is c�v�re�06i'�,J!{l-�tg��;�t:�t' Parties using or selling these instruments without au thority from me will be dealt with according to law. R ICHARDSON, MERIAM &, CO. Manufacturers of the latest Improved Patent Dan. lels' and Woodworth Planing Machines, Matching, Sash 
tl��1�����lfrlu1��n���sa�y��Sjy:c�g���t'a���nf� X:;,: 
t{i����' ���k� ��!Sw��iJw�hrn���Olat���, :��-s�:rt��; 
���e;rt��nfl�t�fse;;tO��'�g�fl�!tI���Ch::�r;fac1��;!°il,';,er� �es�.er, Mass. Warehouse, 107 Liberty st, New York. 17 1 
� JIINGLE AND �AnEEL MACHINERY.-U Improved Law's Paten.t Shingle and iiead!::J.g Machine, simplest and beot In use. Also, Shingle Heading and Stave JOinters, Stave Equalizers . Heading Plane .... Turners, &c. Address TREVUR & Co:, Lockport, N. Y .. PORTABLE STEAM ENGINES, COMBIN. Ing the maximum of efficiency, darablllty and econ· 
�:rle'l;ii�J\��,?,ff.1?�ri';w'ri�ili!';r:�U�'I�'ilo l�e�h ar� use. All warranted satisfactory or no sale. DescrlPfive circulars sentrc��gxaJt'�y �dgb��'tawrence, Mass. Liberty st., New York. RIVERVIEW Military Academy, PoughkeepSie, N. Y. A thorough·going school for boys. 
Niagara Stea1n Pump. 

CHAS. B. HARDICK, 23 Adams st., Brooklyn, N. y, 

P. BLAISDELL & Co ., 
MANUFACT URERS OF FIRST CLASS 
.r MACHINISTS' '.I'OOLS. Send for Circulars. Jackson st., Worcester, Mass. 

Milling Machines. STANDARD, UNIVERSAL, INDEX, CAM. 
k CUTTING and PLAIN, In every variety, of unequal· led design and first-class workmanship. Send for Illustrated Catalogue to the BRAINARD MILLING MACHINE: Co., 11 Pemberton Square, Boston. Works at Hyde Park. -------.---
FOOT LATHE8.-T. SHANRS, Baltimore, Md. 

You ask ","rHY we can sell ��lrs" Class 7 Octave Pianos for $290't 
We answ�r-ltcost.s less tha.u $30() . . $'600 .t'i:.I.uo I::!old 

aU of whom mal.:e 

S profit. We JlllV'3" tihip direct to fami· 
price, and wal'l'ant 

• for illu:;trated cir
we. reft!r to over 500 Hanker:;, M e rchantst 

whom you may know), ll�iuj! our Pianos. 
auu 'fcl'ritorit!:;. Plcatiu :::tut..: w here you saw 

150 DESIGNS ana PLANS for Houses of moderate cost 
$1.50, postj,ald. ORANGE J UDD & CO . . PuBLISHERS, 245 Broadway, N. York �Send for Catalogue of all bookl\ 

OIl Architecture, Agriculture, Fteld Sports and the Horse 

OF THE 

SCIENTIFIC AMERICAN. 
The Best Mechanical Paper in the World 

A year's numbers contaIn over 800 pages and several 
hundred engravings of new machines, useful and nove l 
inventions, manufacturing establ1shments, tools, and processes .  

The SCIENTIFIC A)IERICAN Is devoted to the Inter· ests of Popular SCience, the Mechanic Arts, Manufac· tures, Inventions, Agriculture, Commerce, and the industrial pursuits generally, and is valuable and instruc· t1ve not only in the Workshop and Manufactory, but also In the Household, the Library, and the Reading Room. 
To the Mechanio and Man1Jjactnrer ! 

No person engaged in any of the mechanical pursuits should think of doing without the SCIENTIFIC AllERI· 
CAN. Every number contains from six to ten engravings of new machines and inventions which cannot be found In any other publication. 
Chemists, Architects, Millwrights and Farmr 8 
The SCIENTIFIC AMERICAN will be found a most 

useful rurnal to them. All the new dlscovertes In the science of chemistry are given in its columns i and the interests of the architect and carpenter are not over looked, all the new Inventlons and dlscovertes apper tainlng to these pursuits being publlshed from week t 
week. Useful and practical Information pertaining (0 
the Interests of millwrights and mlllowners will be found publlshed In the SCIENTIFIO AMERICAN, which Inform" tion thoy cannot possibly obtain from any other source 
Subjects In which planters and farmers are Intere.ted 
will be found discussed In the SCIENTIFIC AMERIOAN many Improvements In agricultural Implements being 
lllustrated in Its columns. 

We are also receiving, every week, the best scientific journals of Great Britain, France, and Germany ; thus placing In our possession all that is transplrtng In me· chanical science and art in these old countries. We shall continue to transfer to our columns copious ex
tracts, from these journals, of whatever we may deem of nterest to our readers. 

TERMS. One copy, one year One copy, six months One copy, four months 
$3.00 

1 .50 
1.00 One copy of Scientific American for one year, and 

one copy of engraVing, " Men of Progress " 10.00 One copy of Scientific Amertcan for one year, and 
one copy of " Science Record," for 1873 4.tu 

Remit by postal order, draft or express. 
The postage on the Scientific Amertcan Is ftve cents per quarter, payable at the office where received. Canada 8ubscrtbers must remit, with subscrtption, 25 cents e"tra 

to pay postage. 
Addl'ess all letters and make all Post Office orders or 

dl'afts payable to 
lYIUIlH &. 00., 

8'1 PAltX ROW NEW YOU. 

© 1873 SCIENTIFIC AMERICAN, INC.



A"'�ertlllB11UJnta will be admmed on IAi. page at IAe .. ate of 
$1.00per llne for eacA inserllon. EnU"lng8 na!' 
lI.ad adverlt8ementa at tAe same rate 081' Une by me"" 
uremenl, a8 IAe letter--prll88. 

T H E  

SO l ll H O ll  R II O ORD 
F O R  

1 8 7 3 . 
A Compendinm of the Sclentillc Progre.s and Discove· rtes of the Preceding Year. lIIustrated with Steel 

Plate and other Engraving!. 000 page., octavo. PrIce, W2. 

THIS NEW AND SPLENDID BOOK will 

emb�:c�'W!�s�"o�:���;r�:r�����ls�nltf>���:�:r.:l� 
the various Arts aud Science. that have transpired durln� 
�Ce��egl��lW�rl���

I
P����ll�w��� n:,��r�!::'e��era 

l.-CPEMISTRY AND METALLURGY.- Embraclng 
accounts of all the chief Chemical Discoveries, 1m-
f�ari:��t�r��d���C:�::a�:-:8�U�J:o�����I:f: 
the Processes of Working IronMSteel , Lead , Copper, 
��:OfS���'l:;�:�t'u:���.��Ptr���otj�� ��: 
and much other valuable Information . 

�.-MECHANICS AND ENGINEERING. - Embracing descriptions of New Mechanical Proce •• e., Inven
tions, PubliC Works, Improvements In Steam En. Idne. BOilers, Motors Railway., Canal Navigation 
Naval Engineering, Mechanical EUlrineerlng, CIvil 
En!l:neerlng, Building, New MechanIcal Inventions, 

3.-IrE6";:lc\'¥Y":'�M�T, HEAT SOUND.-Embrac-
Ing the late.t Improvement. In TeleFn"

&
h{. and Teie-

fe��,lre��rg'i!��l:���e:.':.'if-d�e}',.llp';,'f��tr.,ai� 
of Electrlclt)' In the Arts-with engra • 

4.-TECHNOLOGY.-EmbraclngNew a I Inven-
tions and DI.coverle. relatln� TS ; Im· 
R:'e";t����: rl:'!.ct;l::'e�on��PrOce'!.se., 

e
��g!t 

Improvement. pertaining to Textile Indnstry, Weav· 
lng, Dyelnt COlorlnfu and tbe varlou. branches of 
i,�����1:,IA.:'i�:I, ��ge:g/!'�'!.�d °lr�:�l�:����� 

" .-Wc':'tlf�"Y AND HORTICULTURE.-Descrlptlons of 
New Plants, Tree., Shrub. and Flowers , Introdnced 
��,;!�liDt:%-.r�f.c��I�flla�,;; 't�t����aR��Wo"p�� 

:l.-�G�!{d'(fL1'!'NRi::.���
n
rnd Useful Information In the branches of Agriculture, with Notices of New 

�[g.cel:�;:V�I ��g!:��nf'!-'e:-t�: ��l\��'�:;j�� Manures, Information concerning �ome.t1c Animals, 
7.-�rti\'tl'L·�M�' 'f.I(l���lla::�·Erowo�'t"."�¥..ftat-e.t Information concerning Bnlldlng Materials, Im

provements thereon, Improvements In Houaes, Fur .. 
g!��� ... ��t;;:I�f�i'!.��I:"'l,����i�r':n�t�����ar6:'g 
to �'ood, lt. �reparatlon, Preservation, etc., lnclndlng New 'and Valuable ReCipes, and a great variety of 
Mlscellaneou. Information pertainiDg to the House-

8.-�1'\-E'k�� 'f.¥rnll:'f"THERAPEUTICS, HYGIENE. 
;Jix����'tt�:

h
'lle�

g
�:��In�l

edlGJp�C;:llg�� �a.� 
Health Invenllons and Appliances, With mnch Inter-

�-w.r¥l)-fi�rwr�lF8RY AND ZOOLOGY.-The latest 
��

c
l':.
v
m����li�l�

r
����ligi'rfo��fe�t�:g t�pl�� 

tlons, Ph�lology, Anatomy, Dlscoverle. relatw,g to Pre-hlstonc Man, Intere.tlng Information and DIe
��rrle. relatt:ft�o e:

a':::t�ls,
_
Rlrds, Reptiles, FI.hes, 

,� & 11.- ROLOG'f. TErRE PHYSICS, 
3:�n errestrl�'i!'���� ��!�;.. �f::'�W::8 
and Dlscoverle., Including descriptions of the Great 

12.��tgt���rlNI>\
t
�f:3GremtY._The Latest and mo.t Interesting Geological Investlntlon. and Beport�AccountB of New MInerai., New MineraI DI.-

13.-X'siRb�g:�.�Cc�n�
e
������rJl!�::':e�e. and Information relating to the Planet., Comet., Meteo .... Ite., Aurora, the Sun, with Reports of Astronomical 

U &Pf1;��%'f(l�'1lrP>�,··N�'b'rlb'£'6�f.�"Aro etc; hies of dl.tlngul.hed Men of Sclence,-with ste.!f.pfate and other Portraits. Notice. of rromlnent Men con�1��e�0��!ht.rt8 and SCiences, recently deceased. 

In���'l tr"o";�'::':�� �g�lrx�\
o a':.� ��I�!��T.:��I'it°g�:�� "opy of ScIENOE REOOBD POB IB7S. It wlIl be a mo.t interesting and valuable Book. and should have a place In " very Household, ln ever)' Library. 611 P8",�. , Octavo. Hana.omely Bound. Many EngravtUg'ti. PrlCe, Ft. 

th�e�}.I��.mllltge��\ PtI��g�tt�� [�.:'��eo�:.\'Ct"JP;ac:,! yllssers. For sale at all the prinCipal Bookstore •. 

MUNN & CO., PUBLlli!HERS, 
31 Park Row, New York City. 

TnE SCIENTIFI C AMERICAN will be sent one year 
ond one copy of S CIENCE RECORD FOR 1873, on 
receipt of $('50. 

SCIENCE RECORD FOR 181� uniform with the 
above. PrIce P. 

��iiiir.iii!iii.!�� I:.; y  I:.; n. T o Y � K I I:.; I T 
STEAM P U M P S. 

SEND FO R l L LU S T R AT [ O  G tlTA LO G U E  
,COPE & MAXWELL MFG.CO� 

HAM I LTO N, O H I O .  
lidll • • •  la ..... Send .tamp for our new lilu. 

II 1Il:'l � rated catRloglle. A, J_ DICK· 1iI ..... � .. iiIlWilii. i.tI NELL & CO .. 2'l Warren li!t • .l.:r. 

A.. S. CAMERON & CO. ,  

Steam Pumps, 
Adapted to every po •• lble duty. 

Send for a PrIce List. 

BEACH'S Scroll Sawing Machine,Improved guaranteed the cheapest and be.t In u.e_ Thirty 
day.' trial given. Send for IIln.trated circular and price 
list. Addre.s H. L. BEACH, 00 Fulton St., New York. 

CHAMPION SPRING MATTRESS-The 
.J late.t aDd be.t Iml!rovement. Do ron want a 

healthy and comfortable �ed? Here It Is. The softest, 
easlestJ cheape.t, mo.t popular, and durable Spring Bea 
In marKet. Sold by_all leading dealers. No stock com· 
plete without It. Wholly composed of tenacious tempered steel sprlng., so nnlted that the llressnre I. equally 
dl.trlbuted. Easily moved or carried about the hou.e. 
Can be IIfted:l;tumed, or rolled up like a blasket. Both 
rg:: �l�

e
ont ti'e��:'ii.n"N,:;0,\'g3:r sl,"e1J·rc��r.:.\'. 

u
��e'3! 

only half thickness of hair mattres.. Warranted nol.eless. Any .Ize. made to order. Send for pictorial circu
lar. Retail price of double be'i ,12. Shlpped

\ 
by .:n�

le 
��gn�rt���:�:,rd:.o ::�b����gHt�

e 
c'b�:��r�r:la�� 

133 Duan� Street, New York. 

Damper Reg. Pat. Gage Cocks. Water Feed Reg' •• 

� . , . .. 
Send for Circulars. MURRILL .tI KEIZER, Bait" Md 

EXTRA STRAIGHT tt Fntn(,llnln. Sbaftinp 
lron " -For line or machine sbaft lng. Delivered tn 

Bosten, New Haven, or New York. WILLIAM E. cOFFIfosfo�,0lli'ass. 

KIDDER'S P ASTILES-A Sure Relief for 
Asthma. STOWELL & CO. Charle.town, Mass. 

INTERNATIONAL EXPOSITIO� 
AT VIENNA, 1873, 

Tho.e who desire to send article. to the above named Exposition are re.pectfully Informed that the unde .... Signed procure. permit certillcate., good until Decem-
P.:'lo��t\:: 

a
'l�:h��rl�!� 

e
s':,"o�f:�� �:Xe

a
i!Ir::�:�

s
�� 

lay. WM . LORENZ, o Attorney at Law for GermanI, Austria, &0. 
Omce, 805 Coates St .. Phllaaelphla, Pa. 

" PUNCHING AND SHEARING" 
MACHINERY, 

P O W E R  A N D  H A N D, 
ALWAYS READY FOR USE, EITHER AS 

A PUNCH OR SHEAR, WITHOUT 
CHANGE. 

• 

Will fUrnish a machine that will cnt lx8-2 In. round or 
aquare, and punch 2 Inch bole In Inch Iron, for tl400 ; 
and one that cut. 14x�, 4x}4, and IJ( lnch round, punch 
one Inch hole 1U half lncn Iron, for $450. 
A large variety of Punching and Shearing Machinery 

a1n�e��,����;'taIOgne and price., 
DOTY MANUFACTURING .f��;JI�;WIS. 

THE 

BURLEIGH ROCK DRILLS 
AND 

BURLEIGH AIR COMPRESSORS 
t.f:c��:fc:,y

l
�!\���

c
,�

n
Xfu:�I��.lI

a
("T��er a��nroa�� uled on the St. Gothard Tunnell SWltzerlana-, Tunnel 18 

miles long.) We refer to the fo lowing Gentlemen and 
Work. : 
1\���:�::il��: �:.�: �::::::::: : : : ::t"���::'lrJ���I�

I
M�i!: 

J . Dutton Steele . . . . . . . . . . . . . . . Ne.fI!1ehontng Tunnelipa. 
���fo��Il��: : : : : : : : :Ea8t· Jv��

r
1rIW'b':,'in'::ri::N:I: For fUrther Inf8nnatlon. &c., address 

BURLEIGH ROCK DRILL COMPANY. 
FitChburg, Ma.l. 

AGENT WANTED-In each city in which 
are water-work.,-to .ell Bennett·. Self-acting, 

constant, e2,uable-Jlressure Force-
lljm

fl'E
for drawtnll 

t�{tIil�'&'st�ed.\'ft�1,�If.�� , NNETT, 1 

" Tho Harrison Hoilor." 
o Seven yean' service In lome of the large.t e.tabllsh· 

ments In New England and el.ewhere, with boilers vary
Ingfrom Olle Hundred to Fifteen Hundred Horse Power, 
with repeated orders from the same partie., show. that 
thl. Improved generator has taken a permallellt place III 
thjJ:: �'�����d Horse Power, have been made and pnt 
In nse with a present steady dema8d. 

When the destructible portlDns of this boiler are worn 
ont, lt. generating .urface can be made entirely new,for 
one halrthe co.t "f original. For all Information, circulars, etc., application must be made direct to the 

HARRISON BOILE'ra-:'l�KI:'
.d, PhtIZlalPhla, Pa 

mAHOGANY, 
BOSEWOOD FUNCR W ALNl1T SATIlI' 

WOOD, Rl1NUABIAN ASH, CED�B, ETC. 
Large and Choice Stock Foreign aDd Domestic Woods, ln 

VENEERS, BOARDS, AND PLAlIX. 
Importe Manufactured by 

E W. READ & CO •• 
Olllce, Mill and Y to 200 Lewl. St., cor. 6th, E. R. 

Branch Sale.room 11lJ Centre St •• N. Y. 
Orders by mall promp Iy anti faithfully executea. ' 
p-Send for Catalogue and PrIce LI.t. 

MCNAB & HARLIN 
Manufacturing Co., Manufacturers of 

BR.ASS OOOKS 
FOR STEAM, WATER AND GAS. 

WROUGHT IRON PIPE AND FITTINGS, 

ca�l���rated catalog�eJ31�:j�k����dj!gAF.IJ-

IRON PLANERS, ENGINE LATHES, 
Drill., and other Machlnl.t.' Tools, of sy,erlor qnal-

U�n o.::,�
a
l�c:':.�g:�::

I
M;:wFl'l:'A ��

lo
lANrl'tg��dl: 

IN_G_C_o_ . •  �e_w_H_a_v_e_n:.., C_o_n_n_. _________ _ 
THE 

AMERICAN 
Turbine Water Wheel 
Ha. recently been snbjected to thorough te.t. by James 'Emerson, Holyoke, Ma.s., .howlng higher average 
re.ult. than any Tnrblne Wheel ever 
:.f�"1n8TM¥�� r��lrl ��r�: 
Dayton, Ohio. 

(D) 
Union Stone Co.,  
Patentee. and Manufacturers of 

, 0 EmeryWheels &EmeryBlook8 0 0 ' In sIZe and Form to Sutt various , Me Uses -
o , ' GRINDERS MMiRS DIA. o MOXD To' nd WOOD�S PA 

TENT KN RINDER, 
For P1an� Paper Cutting, Lea er Spllttlllg, and al 
g�:C�r/E:�'iGllI STBUT, Boston, Ma.s. 
BlLUl'CH OITICllIS ! w. S. Jarboe, 98 Llbetly.Street,�, Y. 5 11W  Commerce Street,PIII\adelpma,Pa. 

�d for c\rCU\ar. -

15- - SCffL £N-KE:R-'S PA TEN T - - (') 

r BOLT CUTTER', 
i N£ w IN VEN TION.  A D D R ES S. 

H Cl INA R D  I p, o �  W'l F 1\ '" ' I ' i ,  I ·  ' 

American Saw Co. 
No. 1 Ferry Street, corner 

Gold Street, New- York. 
HA.lIIUP AOTUBllIB8 OP 

Patent lIovable Toothed 

CIRCULAR SA is, 
Patent Perforated 

Circular, Mill, , AND 

Cross·cut Sals. 
p-Send for De.Crlptlve Pam

phlet. 

ISAAC S. CASSIN, Engineer, late Chief En

'i!neer of the Phlladel
f,
hla 'Water Work., No. 4S1 Race 

��d E���:�:�Pj'.;, �:;�
r
��g

o
���g��{:n':.�:n all kinds of Hydranllc Machinery and material. fnrnlshel!_ 

Working Models 
And Experimental :Machlnel'YLMetah, or Wood,'Dlade to 
order by J. F. WERNER, ... Center St., N. Y. 

E M E RY �:::��!�::t�:.!���� quality of their materials and workman.hlp, the dn-
&��l��l o�:� ��

rt. 
s!ffl 

Wheels fUrnished, care· 
!1'��e�t�1dt�� �:k:�;hlna"ra����d.g:��ctll.:.r:r. ��� 
all gurpo.es, ready for �med\ate u.e, that can be run 
wit mW1��'Wr1q�:ILL CO., Woonsocket , R. I. 

For .teep or lIat Roof., In all climates. 
ASBESTOS ROOF COATING. 

Fer restoring old Tin, Felt, and Shingle Boof., 

ASBESTOS BOILER FELTING. 
The be.t non-conductor, and the IIghte.t and m",.t eco· nomlcal covering for Steam Pipe., Boilers, OIl Stills, etc., 

whether hon.ed or expo.ed to the weather. 
These m are prepared ready for use, and can 

DPIMti} Y 'l!'H':l:)j.iIING FELTS, ASBESTOS 
BOARD, SBESTOS PAPER, ASBESTOS, ASPHALTUM, &c. 

SeBd for Descriptive Pamphlet., PrIce List., Terms to 
Dealer., ete. 

H. W. JOHNS. 5 ElltabIlBAetJ ! New 01llccs .. 8'1 lIfArDEN LANE, cor, l in 1858. 5 GOLD .. TREET, New York. 

(JANUARY ' 1 8  1873. 

PETER COOPER'S 

Rofinod loats' FOOl Oil 
FOR FIRST CLASS MACHINERY. ' 

--0-
It contains no gum or aCid, and I. warranted pure and 

e
�j�:�:I�e:::ro�WjJ:itng Slip, New Yerk. 

The Tanite 00., 
Invento1'll and B1IIIde1'll o f  Sl!eclal Machinery 

eonnected with Emery Grlndlntr. 
Solid Emery Wheels

l 
from � Inch to 2 feet In diameter Emery Grinding Mach at 115, 100, 1IIO, I75 and ,110 Stove Rest., To,!!!. 115. Speclallfool. and Machin SE"'JJ FOR ILLUSTRATED CAT OGRAPHS I Pv means at e"'IenBl�e addIU01l8 to tAeir �101'1/ aM 

MacAtn81'J/, THE TANITE CO. are now (&Plember, 18'l2) enabled 10 triple tAelr former productio1i and to Bupplll promllll1l lAeir tncroaBlng demand for their ce/ebMled and STANDARD MAKlfJOF G O ODS • .All Goods 
��,;��kAf��E�_.M����),.'=8�!,�elr 9Wn 
Address THE TANITE CO , 

Strond8hnra. Monroe Co., i'a. 

IlL ' 1 I 10 1 1tl  Po i l l  t p({ 
SIt E � \ .\ I I )  II I Lt S . 

IHE adoption ol new a.nd-Improved a.ppUea. 
tlons to the celebrated Le.chot'. patent,have made 

eae drill. more fUlly adaptable to every_ variety of 
ROCK DRILLING. The nnequalled elHclency and 
economy are ackno both In thl. countl'l' and Europe. The Drill. of varl and pat. 
terns ; WITH AND T BOI bore at a nnlform rate, of THREE TO FIVE ER MIN 
Mn1l'rl�r:t ��F�Mfr)j.��\!l o

L
����t 

work...l..!lso .... to DEEP BORING F THE 
VAL u ,",  8,,. MINES AND QUAR CORE 
taken ont, .howina' the character of mine. at any depth. Used either with .leam or compres.ed air. Simple and durable III construction . Never need sharpening. Man 
ufactured 1!Y_ 

THE AMERICAN DIAMOND DRILL CO ... 
No. 61 Liherty St • •  New YorK 

Always Roliablo. 
Wrltrht'. Donhle-Actlntr"'.B1Icket

Plnntrer. 

STEAl PUlPS, 
Made by the Valley Machine Co_ 

EASTHAMPTON. M ..... 

Machinist's Tools 
EXT:RA lIEAVY AND IJ[PBOVED, 

' 

LUCIUS W. P.g�I�FACTURER 
Wareroom., 98 Llbert���?1ftNUli�!�nt. RANSOM SYPHON CONDENSER perfects 

and maintains vacuum on Steam Engines at co.t of one per cent It. value, and by It. use Vacullm Pans al'8 rnn with fnll vacnum wlthont Atr Pump. Send to WM_ 

:t�::pa�y ��taff.:lr'!.I�!N���,tf�r :�r�8I" .. r:.o
nal call, or 

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

MANUI' AOTUBBB8, TBENTON t Ii. ;s. fOR Inclined Planes,Standing Ship Rigging, 
Bridge., Ferries, Stays, or Guys on 1:lerrlcka & {'jrane., 

lIer ROpe., Sash Cords of Copper and Iron, LlghtninJl' Conducters of c0?eer- �eclal attention given to holat-
���K:' 'lJv��1 kf.':t:"f

",.';,d Jgr:::'1n���g'::'n. 
A
�II ��� 

pamphlet on �ansml •• lon of Power by Wire Ropes. A 
argo stock constantly on hand at New York Warehouse, No. 117 Liberty street. 

MORRIS, TASKER & CO. , 
MANUFACTURERS OF 

AIlERICAN CHARCOAL mON 

Boner ' Tubes. 
WROUGHT·mON TUBES 

AND FITTINGS, FOR GAS, STEAl{, 
WATER, AND OIL, 

P-Steam and Gas Fitters' Snpplle., Machinery for 
oal Gas Work., &c., &c. 

NO. 13 GOLD ST., NEW YORK. 

Utica StoamEn!ino CO. 

STEAM ENGINES, 
PORTABLE & STATIONARY. 

" THE BEST, CHEAPEST, MOST DURABLE." 
L��::���� &-�-:�'ArfO�aJrrc,!��Is, Screw anll 
UTICA STEAM ENGINECO,. Utica, N. Y. 

G. G. YOUNG, GllINIIlU.L AGENT, 4lJ Cortlandt St., New York_ 

E ,  T ,  S W E Z E Y, 
W H O L E S A L E  D E A L E R I N  M E T A L S ,  

8 New Bowery & 398 Pearl St., N .  Y. 
cOPPX�tt!.���,l'i:'t1�:t\t;�'J�ral,ce������tlon, 

THE " Scientific American " is prinied with 
CRAS. ENEU JOHNSON & oo.'s lllK. Tenth and Lombard st." PIiIladel)fhla and 58 Gold .t., New York, 

© 1873 SCIENTIFIC AMERICAN, INC.




