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THE GILBERT ELEVATED RAILWAY. benefit. On the contrary, while almost any system of rapid r pr�jector of the system, Dr. Rufus H. Gilbert) was passed 
In continuation of our promised series.,of articles on the transit is likely to supply public wants in some good meas- by the New York Legislature on June 17, 1872. Work was 

means of rapid transit adopted in New York City (the first ure, yet we have always regarded the elevated railway con- begun in March, 1876, but the injured property-owners and 
of which, on the New York Elev,;tted Railway, appeared in ducted through.streets as one of the least advantageous others stopped it by appeals to the courts until last Octo1ler, 
our issue of January 12), we this week place before our modes of meeting the need. Aerial lines led through the when the final decisions, which we noted at the time, were 
readers engravings and a detailed description of the manner blocks are for many reasons-the chief of which is the im- rendered, injunctions were dissolved, and active operations 
of construction of the new a1irialline, known as the Gilbert perative necessity which we believe exists in a great grow- were resumed. . 
Elevated Railway. Viewed simply as an engineering work, ing city like the metropolis of keeping the thoroughfares, The distinctive features of the project are that the railway 
this structure does not present fe,atures'of special originality the arteries of business traffic, unimpeded-greatly to be tracks are supported by two l'OWS of columns above the 
or ingenuity. It is little more than' an iron bridge as lightly preferred, and the advantages of subterranean . routes middle of the street, thus carrying the tracks as far as pos­
built as is compatible with due strength, and entirely devoid havc been fully demonstrated to exceed those of. all sible from the buildings on either side. The sustaining col­
of anything which would lead it to be regarded as ornamen- other projects. But the elevated system, having found pub- umns are connected by lattice girders, which will interfere 
tal. On the contrary, the reverse object, of making it asUc fa.vor, is now an accomplished fact. It exists ; it is a little with vision, and will admit also of the ties being re­
unobtrusive as possible, seems to have been liIought-a ques- new undertaking, an interllstingsubject for examination and moved for repairs. At certain times of the day the travel 
tionable measure, under the circumstances, we think, for the comment, and hence we present it. The engravings on our will be mainly one way, so throt if a car should break down, 
obsCUring of the lower stories of property in the nan-ow initial page exhihit it in Sixth avenue, where it is least ob- I the obstruction may be moved upon the least used track 
streets was inevitable; according to the essentials of the jectionable as directly affecting property ; and in two of the . and taken to a siding without interfering long with travel. 
plan, and in the form ofa light, gracefully arched structure smaller streets, where, as can plainly be seen, it acts as a The stations will be built of corrugated iron, and at in-

. along wide thoroughfares, it would have been much more screen to light and air, and in cousequence has reacted dis- tervals of half a mile, and usually at the intersections of 
pleasing t,o the eye. As it is now; the aspect strikes one astrously on tbe value of the real estate in its vicinity. As cross streets. The phitform will be covered, and long 
indifferently, either as that of an interminable bridge, .01' as regards the circumstances attending 'its inception, it will enough to load and unload four or five cars at a time, be­
an immensely long tunnel; according to· the position from suffice to say that· the plan came into competition with many cause the exchange . of passengers mURt be made in half a 
which the observer takes his view. 

. 
other ones-several of which were better-which were pro- minute. The locomotive engin�s will be of special design, 

Neither 9.0 we present this .railway in detail to our nad- posed with the same object ; that the Act incorporating tl;16 weighing not less than fifteen tons. The speed will be 
ers' from any conviction that it is a work of major public Gilbert Elevated Railway Company (so named: after the [Continued on page 66, ] 
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A TRREE SIDEDQUESTI9N. The recent history of the civilized world has shown the 
Since there are three measurably distinct, and in Bome greatest progress to be coincident with the grell-test encour· 

respects opposing, interests involved in the question of agement of invention, To withdraw the direct results of 
patent rights. there are naturally not less than three inde- such encouragement, in the past, would be to take away 
pendent ways of regarding them, And it is equally natural four fifths of our power as a people, four fifths of all that 
that tp.ese opposing interests should now and then meet in we specially prize and delight in, four fifths of all that goes 
open conflict, to make modern civilization higher, more enjoyable, more 

There is first to be considered the interest of the com- secure, and more promising for future good, than any that 
munity at large, Next in influence, though not in right, has gone before it: and what has proved so beneficial in the 
must be ranked the manufacturers "and special users of in- past is not likely to prove less so in the future, 
ventions, such as railway companies and other great com- It is a'Serious question; therefore, whether our legislators 
mercial or industrial corporations, Last in power, though shall be allowed to withdraw, at the instance of the short­
first in beneficence, are the men of fertile brains and skillful sighted selflshness of special classes, any portion of the pro­
hands to whom the world owes so much of its wealth, c.om- tection and encouragement which our inventors have 
fort, and civilization-the inventors, hitherto enjoyed. To recur to a figure already used, the 

The practical wisdom of the Fathers of our Republic was country cannot afford to break, or even weaken, the main­
in no way more strikingly manifested than in their apprecia- spring of its material progress, 
tion of the value of inventions, A new land gave rise to new _ � • I .. 
necessities, and the prosperity of the country largely hinged THE LIQUEFACTION OF AIR AND ALL THE PERlIUNENT 
upon the promptness and skill with which those necessities . 

GASES. 
should be met; ,Accordingly they set a premium upon in· Matter exists in the thrce forms. solid, . liquid. and gaseous, 
vention, and took pains to secure to inventors, at little cost. and is in all these states supposed to consist of.molecules 
a property-right in the fruits of their creative genius, which are never at rest but which always possess a move­

The history of industrial and social progress in this coun- ment or Vibration of their own, In the solid state the mole· 
try amply demonstrates the wisdom of the course adopted, cules vibrate about fixed positions from which they are pre· 
Under a hundred years of encouragement, the inventors of vented by the force of cohesion from departing. and which 
the United States have added more to the power and pros- movement does not interfere with the shape of the body, 
perity of mankind than all the rest of the world duringun. In liquids the fixed positions are absent. and, the molecules 
numbered antecedent ages, And that no peculiarity of race, while still affected by the force of cohesion are .free to move 
or situation, or needs is to be credited with this rapid ad· and rotate about themselves, In gases the molecules are 
vancement in wealth and power is evident from the single altogether freed from their mutual attraction and follow the 
cfrcumstance that the same race; and other races of like de- ordinary laws of motion', When they meet they repel each 
velopment, have been colonizing new lands and creating other, and thus a gas will expand indefinitely unless inclosed 

(Illustrated articles are marked with an astensk.) new nationalities ever since history began, Other nations in an envelope, 
have been free; other nations have conquered wildernesses; Under certain conditions of heat all substaftces in nature 69 Inventions. agrloultural""".... �8 

'lIS Inventlons.mechanlcal.. ......... �5 other nations have built up great empires under new condi- are capable of assuming these states. When beat is im, , 
'1'888'1'8 ����¥g:'��r�:·Fawciett;s::::: :rn tions, But no other nation ever offered such encourage- parted to a solid the motion of the molecules is acceler-
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articles of use and comfort, thus widening the scope and en· presenting under a constant pressure a uniform rate of ex­
joyment of life-the community, is necessarily bound to pansion for equal increments of heat. The conditions, how­
favor inventors and encourage their activity. ever, of an absolutely perfect gas cannot be attained, because 

Not so the second class we have named. To them new all gases change their physical state when the molecular 
inventions are not altogether beneficial. They have an movement of their particles is modified. And this modifl­
enormclUS property interest in old inventions. Their ,Profit c.ation may be' effected in two ways. First we may reverse 
comes from making arid selling articles already i'Il y.se, ,or the operatioll above detailed and abstract heat, producing 
from using processes already profitably applied. Every new just the reverse result to that noted, or, second, we �y 
device or improved process,particularly if of a high order overcome the motion of the molecules by actual compres­
of merit. is an immediate injury to them. unless they are sion. That by these means presumably permanent gases 
free to appropriate it, It is a new and winning rival. To could be liquefied was demonstrated by Faraday in 1828, 
comp�te with it in open market is to invite defeat. They but he is said to' have been anticipated by Monge and Clouet 
must either better the improvement. or pay for the use of in the condensation of sulphurous acid in 1800, and by 
it; and either alternative subjects them to trouble or expense Northmore, who liquefied chlorine in 1805. The sim­
or both together. What wonder, then. that not a few of this pIe apparatus used by Faraday consisted of a bent glass 
class are disposed to treat the inventor as a poacher upon tube having a long and a short leg at right angles. In the 
their preserves; an interloper, not content to let well enough open end of the longer portion was placed a substance from 
alone; a restless, troublesome fellow, who might bl!" useful whi()h gas could be obtained by heat, after which the tube 
enough provided he would be controlled by them, but other- was hermetically seu,led, The shorter leg was then plunged 
wise a very costly nuisance, What wonder, either, that they into a freezing mixture and by. the application of heat to 
have a horror of new patent rights (they have less fault to the long leg large quantities of gas were produced which 
find with those upon which their own wealth and prosperity through being confined in ,very small compass was subjected 
have been founded), and are eager that the patent laws sliall to its own pressure and to the reduction of temperature by 
be so changed as to make it impossible for an inventor to the freezing mixture until finally the liquid form was as­
keep them from enjoying the fruits of his genius and labor I sumed. Faraday in this manner liquefied chlorine and 

As for the last mentioned class, there can be no question several other gases supposed to be permanent, and demon­
. that their interests lie, not less than those of the community strated the truth that between vapor and gas, the one being 
at large. with those measures which secure to them the transformable into liquid. the other not. no difference exists • 
utmost freedom and encouragement consistent with the com- or. more broadly, that the three states of matter. liquid, solid, 
mon rights of all: this as a right, not as a gratuity. More and gaseous, are not specific to any form of matter, but solely 
than any other class the inventors are the mainspring .of depend upon the mode of motion of the molecules of the 
m'odern material civilization, Unlike other producers, their substance. 
contributious to the public wealth are actual creations. But A few weeks ago, to have stated this law thus broadly 
in its first and essential condition the creation of the lnven- would have been to neglect an apparently very important 
tor is intangible. Not until it is translated into. material exception, namely, that six gases had persistently refused to 
form. and so brought to bear upon the physicl\l and com- 1;Ie governed by it; and although, theoretically, it was impos­
mercial realities of life. can it bring wealth to him; and then sible' to except them, still, practically, the ingenuity of 
only in case he has the right to control it. To insure this chemists and physicists had failed In all attempts to reduce 
translation and tlie consequent benefit to the community, them to actual conformity to the law. �ix gase�hydrogen, 
the theory of our patent system has been that it is necessary oxygen, nitrogen, nitric oxide. marsh gas, an,d carbonic oxide 
to offer the inventor some assurance of property-right in -had resisted all efforts to liquefy them. Records of tests. 
the fruits of his invention: and the praciical working of of this kind are not wanting; and among the most elaborate 
the system bas amply demonstrated the correctness of the experiments are those made by Dr. Andrews, and described 
theory, The temporary monopoly which the patent right by him before the British Association in 1861. He used the 
grants to the inventor has unquestionably secured the prac- elastic force of till!' gases evolved'in the electrolysis of water 
tical application of myriads of useful ideas which would as the compressing agent. and �ubsequently mechanical 
otherwise have died with the minds which harbored them, means. The' gases' were compressed in capillary tubes and 
or still more speedily have passed into the oblivion of for- then subjected to the cold produced by the carbonic acid aI).d 
getfulness; while the temporary restraints' which such mo- ether bath. Atmospheric air was compressed by pressure 
nopolies have imposed upon others. and the public disad- alone to m of its original volume, and by the united action 
vantages incident thereto, have been infinitely outweighed of pressure and a temperature of -106° Fah. to liT, in which 
by "the preponderance of the system's good effects. state its 11ensity was little inferior to that .of water. Oxygen 
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was reduced to sh of its volume by pressure, and by press lrIYSTERIOUS EXPLOSIONS, 

nre and cold to ru; hydrogen by cold and pressure to lIh; A singular expl�ion occurred in a candy manufactory in 
carbonic oxide by same to 1Ih; and nitric oxide, to 1"10·. Yet this city about a month ago. We adverted to this last week, 
it is stated that none of these gases exhibited any appearance giving a correspondent's theory, and pointing out that fire 
of liquefaction. Berthelot also made experiments in the same officials and other authorities had reached no definite con­
direction in 1850, and, by means of the expansion of mer- clusion as to its cause. Investigation as to the inflammable or 
cury, subjected oxygen, nitric oxide, 'and carbonic oxide to explosive material in the manufactory has shown that there 
immense pressures. He cOl'lcludes "that pressure' alone is was chlorate of potash, a small amount of fulminate, used 
not capable of effecting the liquefaction of gases under cer- for the making of snap cral)kers, and a large quantity of 
tain conditions of temperature," but suggests that better re- starch, from which material moulds are made for candy. 
suIts may possibly be obtained by the aid of powerful re- These moulds, it appears, after being charged with syrup, 
frigeration. Natterer of Vienna has also made valuable are put in a drying room, which is highly heated. And it 
experiments in the same line. is stated that in previous fires in candy manufactories, when 

Within the last few weeks the problem which for more the flames have reached this room, explosions have occurred. 
than half a century has defied all experimenters has been Starch also was probably present in several of the work 
solved. Almost simultaneously, yet by different methods, rooms in the form of fine dust, owing to its being used in 
the liquefaction of the supposed permanent gases has been this condition in some of the manufacturing processes, 
accomplished by Raoul Pictet, of German Switzerland, It seems to us that here are quite sufficient data to base a 
and M. Cailletet, in Paris. M. Cailletet's apparatus consists reasonable theory as to the cause of the catastrophe. It may 
of a massive steel cylinder with two openings, through one 'I be assumed that accidental conditions were such as to ignite 
of which hydraulic pressure IS commumcated. A very the chlorate of potash or the fulminate, which last would 
strong small tube passes, through the other and is inclosed explode with terrific violence, and that thereby the pow­
in a freezing mixture. It opens within the cylinder into a dered starch in the rooms became fired and also exploded; 
second smaller cylinder serving as a reservoir for the gas to I o� the circumstances may be reversed, as it is quite as rea­
be compressed. The remaining space in the large cylinder sonable to suppose that the starch, being highly explosive in 
is occupied by mercury. The gas is comp�essed into the its comminuted state, blew up first, constituting the major 
small tube and then suddenly placed in communication with explosion, which subsequently involved the chemicals. The 
the atmosphere, when its expansion causes its intense re- examination of the details of many other mysterious explo­
frigeration. sions fortifies us in the belief that the finely pulverized 

The original announcement of M. Pictet's discovery is starch lies at the bottom of this one. 
given in another column. The following details are given Two years ago just such a casualty occurred in the Pull-
in Nature: man Car Works at Detroit. There all the sawdust and shav-

M. Pictet uses four vacuum and force pumps, similar to· ings from the wood-working machines were taken by ex­
those used for making ice in his ice machine (which we recent- hanst blast into a pipe and fOl'ced to the furnaces, where 
ly illustrated), driven by an engine of 15 horse power. Two they were consumed. When it was not desired to direct 
of these are employed in procuring a reduction of tempera- the material into the furnace, communication therewith was 
ture in a tube about four feet long containing sUlphuroUi closed and a grating prevented the escape of the dust, etc. 
acid. With the pumps at full work there is a nearly per- from the cupola in the roof, to which it was conducted. 
fect vacuum over the liquid and the temperature falls to While cleaning this receptacle the workmen discovered its 
-85' or -94' Fah. M. Pictet uses this sulphurous acid to contents to be on fire, sparks having been drawn in from the 
cool the carbonic acid after compression, as water is used to furnace. A stream of water' was thrown in, but the instant 
cool the sulphurous acid after compression. This is managed this 'was done a tremendous explosion ensued, killing 13 men 
as follows: In the tube thus filled with liquid sulphurous and destroying the adjacent portions of the building. Two 
acid at a temperature of -76' Fah. there is another central months prior to this casualty a similar one occurred at the 
one of the same length but naturally of smaller diameter. works of the Milburn Wagon Company at Toledo, where 
This central tube M. Pictet fills with liquid carbonic acid at the fine wood dust in a shaft exploded, causing extensive 
a pressure of four or six atmospheres. This is then let into destruction. 
another tube 12'8 feet long and 1'2· inch in diameter. Much further evidence can be adduced to show that just 
When thus filled the Ijquid is next reduced to the solid as ordinary illuminating gas is liable to explode when mixed 
form and a temperature of _220' Fah. , the extraction of with air in the right proportion, so will the dust of any in­
heat being effected as before by the pump. flammable material. A sawdust explosion occurred four 

Now it is the turn of the oxygen. Just as the tube con- years ago in the town hall of Friedele, Germany. At the 
taining carbonic acid was placed in the tube containing sul- Ofen-Pesth (Austria) steam mill a terrific explosion was 
phurous acid, so is a tube containing oxygen inserted in the caused by. a cloud of dust of some very fine varieties of 
long glass tube containing the now solidified carbonic acid. flour being ignited by a candle. In 1872, at Glasgow, a 
One end of this tube is connected with a strong shell con- flour explosion was caused by sparks from the millstones. 
taining chlorate of potash; the other end is furnished with a Professors Rankine and MacAdam investigated the subject, 
stop-cock. and found that the rapid combustion of the finely divided 

When the tube was as cf)ld as its surroundings, heat was flour, as well as the ignition of a mixture of air with the gases 
applied to the chlorate, and a pressure of 500 atmospheres furnished by the decomposition of flour and. of wood, may 
was registered; this descended to 320. The stop-cock was produce explosions. Flour and bran mixed gave off at 450' 
then opened, and a liquid shot out with violence. Pieces of Fah. a gas which, mingled with nine times its volume of air, 
lighted wood held in this stream. spontaneously inflamed ignites; and such a temperature may be obtained by friction 
with tremendous violence. in the grinding process, or, as might have been the case in 

M. Cailletet first introduced pure nitrogen gas into the ap- the Barclay street disaster, by actual contact of the dust­
paratus. Under a pressure of 200 atmospheres the tube was laden air with a light. 
opened, 'and a number of drops of liquid nitrogen were Flour, bran, starch, sawdust, all belong to the same cate­
formed. Hydrogen was next experimented witb, and this, gory in this respect.' The correspondent whose letter we 
the lightest and most difficult of all gases, was reduced to published last week states that finely pulverized cork in air 
the form of a mist at 280 atmospheres. The degree of cold is a.lso explosive, and that it caused a similar disaster at the 
attained by the sudden release of these compressed gases is Linoleum Company's fact01!f on Staten Island, where it is 
scarcely conceivable. The physicists present at thEl'experi- used in the manufacture of itoor covering. In the Graham­
ment estimated it at -508' Fah. 

. 
ite mines of West Virginia an explosion was caused by a 

Although oxygen and nitrogen had both been liquefied, dry, resinous, brittle matcrial filling the mining shaft in the 
it was dee�ed of interest to carry out the process with air, form of impalpable dust, which it was afterward found 
and the apparatus was filled with the latter, carefully dried could not be entered with impunity without safety lamps. 
and freed from carbonic acid. The experiment yielded the We do not doubt but that conditions for explosion:'! of this 
same result. On opening the tube a stream of liquid air- kind, as well as those tending toward slow spontaneous com­
issued from it resembling the fine jets forced from our mod- bnstion, often exist over long periods of time in manufac­
ern perfume bottles. tories without the immediate cause of disaster happening to 

M. Cailletet reports the liquefaction of nitric oxide at 146 come into action. Probably the rooms in this factory had 
atmospheres, and at +12' Fah. ; the details relative to the been filled with starch dust day after day for years, just as 
other gases are not yet at hand. rooms in other caudy factories now are; but the combinin� 

The discoveries of MM. Pictet and Cailletet are of the proportions might not have been exactly right, or the mis­
highest importance, both as adding still further confirma- opportune spark might not have been applied. So also in 
tio. to the dynamic theory of heat, and as opening the way wood-working shops. Under the flooring of many we dare 
to new studies into the nature of our atmosphere. They say there are abundant accumulations of sawdust and shav­
will also tend to in�uce further examination into Professor ings-perhaps steam pipes are imbedded in this refuse. In­
Graham's inference of the existence of hydrogen in solid spection may reveal 'no immediate apprehension of danger, 
form-a substance which he named hydrogenium-believed I but a few drops of oil may trickle in upon the mass, rapid 
to exist in an alloy with palladium, and. the density of which oxidation may be caused, and a disastrous fire or explosion 
he calculates to be 0'733. As it appears clearly from the re- may ensue. The ounce of prevention in such cases would 
cords of the experiments now at hand that refrigeration-as be worth many pounds of cure. 
Berthelot predicted-has more to do with liquefaction than .. • • , .. 
compression, it would seem possible to find a limit for our NOTES OF PATENT LAW DECISIONS. 
atmosphere, which could not exist in gaseous form if sud- OF THE COURTS. 
denly dispersed in planetary space. The idea is suggested In Reissner VB. Auness, the suit was brought against the 
that a boundary may exist at which, through the intense defendant for infringement of certain letters patent, No. 
cold, air is always liquefying, falling, revaporizing, and thus 7,751, reissued to John A. Fray, June 19, 187'7, for" improve-
a circulation is constantly taking phtce. ments in coal oil stoves," to which the defendant put in a 

.. I., .. plea embracing three distinct defenses, namely: 1. That 
WilILE this winter may yet be very cold, Professor Smyth's the reissue to Fray was unlawful, because he had previously 

predictions to t�at effect thus far are hardly verified. obtained a patent in Canada for the same invention, granted 

May 15, 1873, for the term of five years, and tlie reissue in 
question was not limited to expire .at the same time with the 
foreign patent. 2. That new matter was introduced into the 
reissue which was not shown and described in the origin a) 
patent. 3. That for the purpose of deceiving the public the 
description in the reissued letters patent was made to contain 
less than the whole truth relative to the alleged inyention. 
The- plea or pleas were set down for argument, and the first 
question raised was whether the same were not bad for duo 
plicity. The counsel for the defendant insisted that they 
were not, because, although three distinct matters were 
alleged against thc right of the complainant to recover, they 
all related to a single defense-to wit, the invalidity of the 
complainant's patent. The court held that the plea was bad 
for duplicity, as the several matters, although relating in a 
general way to but a single defense, namely, the invalidity 
of the complainant's patent, were essentially independent of 
one another, and by their retention destroyed the-very office 
of the plea, which was to secure singleness in the issue. The 
court therefore ordered that the pleas as filed might be Bet 
down as an answer at the option of the defendant, or that 
the defendant might elect within a specified time which of 
the several grounds of defense he would stand on, and that 
the other grounds be overruled. 

The case of the Gould's Manufacturing Company VB. Cow­
ing came up on exceptions taken by the' defendant ro the 
report of the master upder the interlocutory decree directilIg 
an accounting upon the infringement of the plaintiff's patent. 

The invention was one only of an improvement in it pump, 
and not of the entire pump. Numerous parts of the pump 
were in general use prior to the grant of the coniplainant's 
letters patent, and were not claimed thereil'l, and were free to 
be used by the defendant. The patented invention claimed 
was a special construction of a side chamber, whereby tbe 
same was adapted to use with valve casings bolted on the 
outside. Held: That the damages could not exceed the profits 
upon such improvement, and that upon the failure of the 
complainant to show the profits or damages arising from the 
use of the improvement, the master should decide that nom­
inal damages only could be recovered; and that it was not 
sufficient for the complainant to show that wherever the par­
ticular patented improvement was introduced other kindred 
devices could not be sold; 

OF THE PATENT OFFICE. 
The interlocutory appeal in the matter of the application 

of Henry Law for letters patent f9r " improved window blind 
actuator" has been decided adversely to the applicant. 

The claim was for two independent results produced by 
two independent mechanisms. namely, a device for opening 
and closing window blinds and a device for locking and un­
locking the blinds. 

Rule 15 of Office Practice authorizes the claiming of two 
distinct devices in one application where they are" depend­
ent upon each other and mutually contIibute to' produce 
the new result." The question to be determined in the case, 
therefore, was: Had the applicant combined the two devices 
so that the operation of each contributed, either simultane­
ously or sllccessively, to a unitary�result? 

It appeared that not a single part of the meohanism for 
opening and closing the blinds was described as affecting the 
operation of any part of the locking mechanism, nor was 
the latter dependent on the former in any respect whatever. 
Both mechanisms performed precisely no other function, 
when used together on one window, than when used separately 
a thousand miles apart. The Commissioner held that there 
was not such an intercommunication of parts or mutual de­
pendence of the distinct devices to entitle them to be incor­
porated in the same .application. 

In the interlocutory appeal of Howland, lately decided, the 
practice of the office in regard to the admissibility of several 
specific devices embodying the same general features of con­
struction in' a single application is laid down as follows: 
Whenever a generic claim can be predicated which is good 
in view of the state of the art, and which will include the 
modifications or specific devices described or exhibited in 
the drawings, then these may all be retained in a single ap­
plication; for it is manifest, from the fact that the claim ap­
plies with equal aptitude to each, that there are generic 
features of identity wbich indicate the same basis of inven­
tion. On the other hand, where no claim of the charac­
ter indicated can be maintained, it is equally true that there 
is such diversity as will require a division of the application, 
this restriction bein� pursued until the matter retained in a 
single case can be safely said to relate to but one invention, 
or, in other words, can elle contained in the broadest patenta­
ble claim that is capable of being drawn to it. 

.. . . , .. 
A. New and EasUy Cleansed Filter. 

Filters are liable to become choked .with the material 
which they collect, especially where watep is filtered before 
use in a steam boiler, and the result is' that the supply 
through the sto{Jpage of its conduit is materially diminished. 
Messrs. Ralph S. Jennings and Norman G. Kellogg 
have recently patented, both in this country and abroad, 
an ingenious device which they claim entirely obviates the 
above mentioned troub�El. The filter is provided with a valve 
and a series' of pipes bf means of which hot water may at 
any time be conveyed through the filter. The water enters 
at the discharge end imd passes through to the supply end, 
where it escapes to a pipe leading to the sewer. The hot 
water dissolves the various salts hitherto held in solutiol;) by 
the cold water, and mechanically removes all solid matter 
from the charcoal filling. 
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from thirty to forty miles per hour. It is computed that 
100,000 persons can be carried in eighteen hours. The 
length of the road will be 22 miles, including both sides of 
the city. . 

The engravings on the front page represent · the mode of 
construction and the different structures on Sixth avenue, 
West 3d street, and West Broad�ay. The structure on West 
Broadway is termed a deck structure, and is lighter in 
appearance than the others. On Sixth avenue the c6lumns 
are in line with the longitudinal truss, and the transverse 
girders are latticed in the center, but on West 3d street the 
longitudinal trusseB set inside about four feet from the col ­
umns, and the transverse girders are plate. For the construc-

· tion of the Gilbert Elevated Railway there are three differ­
ent contracts with three manufacturing iron companies, 
namely, the Keystone Bridge Company, of Pittsbnrgh, Pa. ,  
the Edgemoor .Iron Company, of Wilmington, Del. , and 
Messrs. Clarke, Reeves & Co. , of Phrenixville, Pa. 

The mode of constructing the permanent way by using 
portable derricks, as shown m the engraving on the frollt 
page, was devised by Dr. Gilbert. The forward or leading 
derrick, that moves on the street in advance of the work, has 
strong wooden frames, well trussed, and a platform between 

· t.he frames, place(l at a height that allows the horse cars to 
pass under, and thus does not stop or even obstruct travel. 
On the platform are a portable steam engine and boiler 
which give power for operating the crane used for hoisting 
materiaL As the permanent way is advanced, another der­
rick follows, and thus by means of these two portable der­
ricks, the one leading on the street and the other folloWing 
on the railroad, the heavy girders and truss work are lifted 
and 'easily adjusted to their places. 

Fig. 1 represents a section of the railway as it will be 
built on Sixth ave!lue. P P are the vertical wrought iron 
columns or foundations; A is the upper chord and . B the 
lower chord. Between these are the panel posts and ' truss 
work, the whole forming alongitudinal truss between the two 
columns. The distance from center to center of the nu­
merous columns necessarily varies, but it may be stated at 

· about 43 feet. The foundation and bed plate for each column 
are massive and durable, and are put down in the following 

(FEBRUARY 2, 1 878: 
manner: An excavation between five and six feet in d�pth I by 8f feet long. From center to center of ties is 24 inches. 
a�d six feet �quare is firs� made, .and �t the bottom of �his is The steel rails weigh 56 Ibs. per yard ; �uard rails, 7" by 8" 
laId hydraulw mortar 4 mches m thIckness. On thIS are of Georgia pine, are securely fastened to the cross ties out­
placed two flat blue stones not less than 5 inches in thick- side of each rail for safety in case of derailment. The whole 
ness and having not less than a superficial area of six structure is stiffened permanently by diagonal braces iii each 
feet. panel. Fig. 3 represents a transverse view of . a section on 

Four holes in these stones are cut for the rQception of Sixth avenue, by which with Figs. 4 and 5 
' the arrange­

holding-down bolts. Brick IDasonry is built up near ment and form of the transverse lattice girders form­
tbelevel of the sidewalk. Th1s brick work is 4 feet square ing the floor beams will be understood. These are 24 inches 
at the top, and is all laid in hydraulic cement. The cast deep and -A- inch thick. The top chord iF! of two bars Qf angle 
ifon bed plate weighing about 1,200 pounds is then put down iron 3 inches by 4 inches. The bottom chord is of two angle 
and secured by bolts 2 inches diameter and about 3 feet 7j- irons 8 inches by 4 inches. The distance between from cen­
inches long. The washers for the heads of the bolts, which ter to center of columns transversely is 23 feet 6 inches. 
are upset . 2t inches diameter and It inch thick, are 7 inches T;b.e . routG of the Gilbert Elevated Railway will be as 
square. Height of bed plate is 15 inches by 3 feet 2 ·  inches follows:-
square afbottom. The bottom of the wrought iron column Commencing on the south shore of Harlem River at Kings­
is bolted to the upper surface, 21 inches square, of this cast bridge, thence along River street to Eighth avenue; thence 
iron bed plate by eight bolts It inch diameter. The whole along Eighth avenue to One hundred and tenth street; . thence 
is filled in with cement and brick. The vertical columns along One hundred and tenth street to Ninth avenue; thence 
consist oftwo 12�inch · wrought-iron channel bars and two along Ninth avenue to Fifty-third street; thence along Fifty-
12 inch plates riveted to the channel plates. Four pieces third street to Sixth avenue ;  thence along Sixth avenue to 
of angle iron bars and a plate are fastened to the foot of the W. 3d street; thence along W. 3d street to South Fifth 
column joint and made water tight. The upper part or top avenue ; thenc!> along South Fifth avenue to Canal street; 
of the column Is fitted with such plates, angle irons and thence crossing Canal street into West Broadway; thence 
brackets as are necessary to secure the . girders to them and along West B];oadway to Chambers street ; thence across 
to each other. Chambers street into College Place ; thence along College 

Reference being again made to Figs. 1 and 2, showing a Place to Murray street ; thence along Murray street to 
longitudinal girder and an enlarged view of COlumn, the fol- Church street; thence along Church street to N t!w Church 
lowing details will be intelligible: ' street ; thence along New Church street to and across 

Tb.e longitudinal girders are pin-connected trusses 6 feet Morris street; thence through private property to Bowling 
2 inches deep and · about 5j- feet vertically from center to Green; thence around Bowling Green into Beaver street ; 
center of pins. The upper chord is made up of two channel theuGe along Beaver street to Pearl street ; thence along 
bars 8 inches deep united by a plate 12 inches wide firmly Pearl street and New Bowery to Division street; thence 
riveted .thereto. The lower chord consists of two channel along Division street to Allen street ; thence along Allen 
bars 8 inches deep. Panel posts are . of two .channel bars street and First avenue to Twenty -third street ; thence along 
5. inches by 2h inches by /.,; inch. . Pins 3 inches diameter, Twenty�third street to Second avenue ; thence along Second 
and nuts at each end. Main ties are of two .bars 3 inches by avenue to Harlem river; thence along River street to Eighth 
2 inches. Counter ties 1 inch square. There areJour sets avenue. Also a connecting line through and along Cham­
of track stringers of rolled I beams, 8 inches by 4 inches, bel'S street from West Broadway to Chatham street; thence 
weighjng 66 pou!lds to the yard, and fastened to th� cross through Chatham street to Division street. 
girders and floor beams by angle irOns at each end. Placed I · Also an extension from the junction at Fifty-third street 
on these are the wooden cross ties of yellow pine, 6 by 7 inches through and along Sixth avenue to Fifty-ninth street. 
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CORRUGATED BOILER FLUES. 

Various modification's of construction have from time to 
time been applied to boiler flues iIl order to protect them 
against collapsing strain. Flanged flues have been eru:[)loy'ed 
and also flues with U-joints at every length of plate, or with 
chambers of alternately large and small diameters. Mr. 
Samson Fox has lately proposed still 
another construction, which consists in 
corrugating the flues in the direction 
of circumferential rings. 

Fig. 1 represents some of Mr. Fox's 
corrugated flues, and Fig. 2 the special 
machine used for maki¥g the same. 
our engravings being taken from Iron. 
The flue is of 4 feet diameter, about 8 
feet long, and of half· inch plate, and 
is claimed to be nearly ten times as 
strong as a plain flue of similar sec- , 
tion. The machine shown in Fig. 2 is 
constructed as follows : Two chilled 
rolls, alternately grooved and recessed 
to give the required corrugations, are 
arranged one over the other. The 
plates are first rolled plain, welded up, 
and then placed in the.corrugating ma­
chine. To do this, one end bearing of 
.he top roller divides so that it may be 
lifted and the flue inserted between the 
rollers. The bearing is then screwed 
home again by the right and left hand 
screw. and the rollers are revolved by 
the usual universal breaking clutch by 
any steam motor. The lower roller is 
capable of rising vertically and is 
pressed upward by a lever arrangement 
driven by a special steam piston at­
tached to the piston rod seen in front of 
the illustration. The pressure is thus 
gradually put 01:\ the grooving rollers 
and the plate is squeezed or swaged 
into the corrugated shape. After the 
operation the length of the flue is not 
found to be materially. altered, thereby 
showing that ' the m:.terial is swaged 
out slightloy thinnEr to cover the larger 
surface required for the corrugations. 
The plate, when corrugated. will be thus slightly thinner 
than when plain, and the plain ends will be the thickest 
parts. This is an advantage, as thin plate is undoubtedly 
the best Jor heating surface, and the stoutest material is re­
quired at the ends for riveting through. 'It is only the very 
best class of homogeneous plate that would stand this draw­
ing ; and, in fact, we understand that many of the best 
brands will not stand it, but show lamination. The corru­
gating is, therefore, in itself as severe a test as can be ap­
plied, not only to the welded joint of the flue, but also to tha. 

plate itself, and is therefore a valuable guarantee, when suc- I the corrugation!;!. 
' 

The comp�rison8; then, ar�; in this case, 
cessfully accomplished, of . the thorough good quality of as about 7 to 1 for initial signs of distress ; and after collapse­
plate and workmanship. " has actuany taken piace" the strength of the corrug:tted flue Iron quotes the following tests of the strength of this fiue : is still as about 2 to 1 compared with the plain flue. The 
Two flues. each 7 feet long and of �-inch pillte, with 3 feet I plain flue also cracked from the tension produced upon the 
2 inches mean diameter, the on� plain and the other corru' l plate by bulging in, while the corrugated flue allowed for , the bulging action by flattening out 

its corrugations, and thus saving the 
plate from fracture. 

• • •  
Friction and Singeing Lights In 

Factories. 

A fire broke out in the mule spinning 
. room (fifth story) of a large Philadel;" 
phia cotton and worsted mill .5 :15 P:M. , 
December 5, and but for the prompt 
action of the employes the fire would 
probably have caused the destruction' 
of the establishment. Cause named' as 
" friction , '; but the source of' the fiill'­
tion is not stated ; and how sucll canse 
could be discovered in the sudden com­
motion always occasioned by an alarm 
of fire in a factory is not very clear. 

The spinning room in anrcotton; 
woolen. or worsted mill is, or should 
be, a comparatively s!l.fe portion of the 
working parts of fluch establishment: '  
I n  a cotton mill there i s  naturally more 
danger, especially from the illuminat­
ing lights-as we have before noticed 
-through fine flyings in the air, which 
accumulate on the machinery ' and 
floors, together with roving scattered 
on the latter ; but in a woolen or worst­
ed spinning room the danger ·of tire 
should be slight, on account of less fly. 
ings and the inferior inflammability of 
the material. 

. 

The spindles of mules, and flyer and 
throstle spindles of spinning frames, 
though revolving very rapidly. are so 
often, carefully, and regularly oiled, 
to prevent u,ndue wearing, that their' 

CORRUGATED BOILER FLUES.�Fig. L heating to a dangerous degree is ex-
tremely rare. It should 'never bc­

gated, have been subjected to water test. The plain flue cur at all, and probably would not unless the lubricant 
showed signs of distress at 150 lbs. per square inch, and to- were inferior or adulterated with ' a dangerous . admix­
tally collapsed at 225 lbs. In the case of the corrugated ture. Petroleum, as a lubricant, which is now, in cotn� 
flue, the pressure was brought up at once to ' 

1,000 lbs. per bination with sperm or lard oil, largely used on machinery 
square inch, and it was only at 1.020 Ibs. ,that the flue began in every part of factories, instead of being calculated to cause 
to collapse. After partial collapse of 6 inches, the pressure fires, rather tends to repress them, or, as the employes say, .. 
was taken off, and once more gradually accumulated. It has a cooling tendency. Notwithstanding this, it does, in 
was then found that 450 lbs. was reached before the collapse time, cause considerably more wear to spindles and shafts 
continued. At this pressure the flue ultimately collapsed- j than sperm or lard oil, though the la

. 
tter often has sufficient 

without crack or flaw-simply by the straightening out of sulphuric acid left in it from its refinement to be very hurt-

MACHINE FOR CORRUGATING BOILER· FLUES."-FiJI� 2. 
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ful to general machinery and the cylinders of steam en- of varying degrees of length and atrocity. Some (we will 
gines. not inflict the reader with the original titles) signified " mile 

Venull. 

On February 1 Venus rises at 8h. 2m. A. M. , and sets at 
7h. 43m .. P.M. On Fehruary 28 Venus rises at 5h. 30m. 
A. M. , and sets at 5h. 1m. P.M. 

The careful general attention we have noticed, also, as a tongue," " kilometer tongue," " speaking post," " word 
rule, extends to the oiling of aU parts of the operating lightning, " " world trumpet," and finally one inventor, col­
., heads " of spinning mules, both for hand and self-operat· ' lecting all his energies for a grand effort, triumphantly pro­
ing, so that only the heating of main ·or counter shafting for duced " doppelstahlblechzungensprecher. " The jaw can be 
want of oil, and the slipping of loose belts on pulleys, remain replaced by pressing on the lower molars with the fingers, 

Bars. 
Mars rises on February 1 at lOh. 21m. A.M. , and sets at 

11h. 53m. P. �1. On February 28 Mars rises at 7h. 19m. 
A.M. , and sets at 11h. 35m. P.M. as agents of fire in the spinning room. Neither of these is and guiding the muscles with the thumbs. 

MarS'is becoming more distant, and therefore smaller, but 
is easily recognized, and by February 8 will be known by 
its approach to the moon, then . nearly at first quarter. . The 
recent report of Professor Pickering, of the Observatory of 
Harvard College, gives the diameters of the two satellites of 
Mars as determined by the 15·inch telescope. The outer 
satellite is six miles in diameter, and the inner seven miles. 
Only a few of the very largest telescopes can render such 
minute bodies visible. 

very likely to cause such accident, because mo,�t factories .. � • I .. 
now use self-oiling hangers, which, though they need not be ASTRONOMICAL NOTES. 
repl{mished with oil for months, are, Or ought to be, felt BY BEl\LIN H. WlIlGHT. 
daily, to discover if, by warmth, they show any defect in their PENN YAN, N. Y. , Saturday, January 16, 1878. 
working. Belts when slipping almost always " squeal " PLANETS. 
with the friction. so that their want of be�ng " taken �p ': is 

I H.M. H.M. soon attended to. Even were it unnotICed, the shppmg Mercury rises . . . . . . . . . . . . 5 59 mo. I Saturn .se�s .. . . . . . . . . . . . . . 7 20  eve. 
could hardly generate sufficient heat to be dangerous, though . ���,;':e���� � . . : : . : . : : :  . : . : :  1� � :��: j g�:��� ::'�rldian·.·. : ·. ·.·.·.·. i � :�: 
electricity would be excited, which in a cotton mill might, Jupiter rises . . . . . .  . . . . .  . .  5 19 mo. Neptune sets . . . . . . . . . . . . . . 11 7 eve. 
if long continued, cause ignition of light flyings. FIRST MAGNITUDE STARS. Jupiter. 

Jupiter has passed to the westeln side of the sun, and These remarks apply to the spinning department, but other H.M. H.M. 
t f tt woolen and worsted mills are much more Antares rises . . . . . . . . . . .  2 17 mo. , Siriu6 in meridian . . . . . . . .  8 52 eve. must be looked for before sunrise. 

p,ar s o  co on, . .  ' . . . .  Regulu.s rises . . . . . . . . . . . . . 5 31 eve. Procyon in meridja!' . . . . . . 9 45 eve. On February 1 Jupiter rises at 6h. 10m. A. M. , and sets at lIkely to have fires arlsmg from frICtIOn, as, for mstance, the i SpIcanses . . . . . . . . . . . . . . . 10 08 eve. Aldebaran in mendlan . . . 6 42  eve. 
3h 22 P M  0 F b 28 Jupiter rises at 4h . .  44m. . . d '  h d t Arct!'ru.s rises . .. . . . . . . . . . .  9 10 eve. I Algol (2dmg.var.) iu merid. 5 13 eve. . m. . .  n e ruary pIcker, cardmg, an prepanng rooms, w ere every pru en AltaIr r18es . . . . . . . . . . .  3 31 mo. Capella in meridIan . . . . . . 7 20 eve. A M and sets at 2h 4m P M manufacturer takes extra precautions. Vega sets . . .. .. . . . . . . . . . . 5 40 eve. 7 star8 (clus�cr) in !,,!,ridian 5 53 eve. . . , . . . .  

. . Alpheratz sets . . . . . . . . . .  10 05 eve. Betelguese In merIdian . . . . 8 01 eve' j Saturn . There is one part of the worsted process where an Imml- Fomalhaut sets . . . .  . . . . 5 03  eve. Rigel in meridian . . . . . . . . 7 21 eve. Th ' f S t ' t thO t ' (J 15) d' ly . . e rmg 0 a urn IS a IS Ime anuary excee mg nent danger from fire
. 

seems to eXIst, but we have never REMAR,KS 1 k' l 'k b ' ht l ' . t' h 'd f . . h f I th 
. narrow, 00 mg I e a ng me proJec mg on eac Sl e 0 heard of any . serIOUS �oss occurrmg t 

l
ere ��m. n 

h 
e The most remarkable event of the week is a partial eclipse the planet. It will become more and more threadlike, and, worsted combmg ma?hme the long woo en 

I 
r�s'

b
a� t ey of the moon February 17, in the mOlliling. The beginning according to the Nautical Almanac, will disappear on Feb­

�re drawn out �y th�.lron �ngers, pa�s ver� � ose! � rap- and middle only are visible, the setting eclipsed. The last ruary 6. As Saturn shines by reflecting the light of the sun, Idly over a Senes of gaShght\burlll�g
d �

It a . o� . a:�. contact of the moon with the shadow occurs 51 m. after when the sun is in the plane of the ring only its edge is illu­This high degree of he.at, �ir.ect y app Ie , IS reqUlrt . I� IS sunrise and 49 m. after the 
'setting of the moon, and is in- minated, and this edge being supposed to be less than a hun­process for reas?ns whICh I� IS not nece��rY

l 
to exp am er:; 

v:isible east of the Mississippi river. The eclipse begins at dred miles in width, cannot be seen at so great a distance. 
�nd , of course, If t�e. machllle :er: su en i

d 
t? s��p w

I
�r . 

- 4 h. 47 m. morning ;  middle, 6 h. 15 m. morning ; end, 7 h. Astronomers will watch this disappearance of the ring with mg, the wool remammg over t e ame ;:o� I��I �. I: 43 m. morning. For the time of beginning, middle, and great interest, although Saturn ranges so nearly with the a special duty of t.he attendant �o w�tc f t at t. IS oe� no end at any other place, add the difference of time longitud� sun in February that only a few early evening hours can be 
?ccur, �nd we behev.e that each rawmg ra�e IS �o'.'" urn- if east, subtract the same if west of New York city. Ex- used. Ished WIth a .  self-actmg safety 

k
appara:s, extmgmshlllf the arhples : Boston, 12 m. east, begins at 4 h. 59 m. morning ; On February 1 Saturn sets at 8h. 8m. A.M. ; on the 28th lights if the machine stops w�r in!5' . 

t any. r�te, �rea care Philadelphia, 4 m. west, begins at 4 h. 43 m. morning. The at 6h. 39m. P. M. is needed, because the open lIght m tha,t pOSItIOn IS kn?w� following figures represent the phases of the illuminated to be a source of danger, and such care, as already mtI-
mated, has largely prevented fires from occurring in these 
machines. 

In many cotton and linen spinning mills (more especfally 
in thread mills), singeing machines are used in which a num­
ber of single or twisted threads are all at the same time 
drawn rapidly through a gas flame, to rid the surface from 
projecting filaments . .  Should this machine cease running, 
and the flame be continued, a fire would result ; but this is 
generally. well guarded against, both by the attention of 
employes and a safety apparatus for extinguishing such 
flame. 

This " fire protector" has now, we believe, an attachment 
to each thread, consisting mainly of an eye through which the 
thread runs, the eye being connected with delicate levers, 
which turn off the gas, so that if the thread break and the 
eye drop, the flame is instantly extinguished, The sudden 
stopping of a rnachine of this kind is never allowed when at 
work, without the lights being put out, except when it is 
accidentally caused by the breaking or flying off of a driving 
belt. In such case, the first act of the attendant is to ex­
tinguish all the flames before the motion of the wheels is 
perceptibly checked. 

More care is required in these singeing frames than in the 
worsted combing frames, because of the higher inflamma­
bility of the material, and also because should a thread break 
and the protector not instantly work. the thread at the back 
of the eye may pile forward and ignite itself and all other 
threads on each side of it. All recent singeing machines 
have, we believe, the separate attachments mentioned to each 
thread, though in former years it was not BO. The improve· 
ment renders the machines much more costly, but greatly di­
minishes their fire risk. 

In Bome factories certain kinds of fine cotton and linen 
fabrics are singed after the weaving, by being drawn rapidly 
over a low, continuous gas flame. In such machines, stop­
motions for the gas, and great care and precaution in man­
agement, are necessary for the safety of the cloth and tj1e 
mill.-American Exchange and Review. 

.. . . . .. 
Caventou. 

Caventou, the distinguished French chemist, died in Paris 
in May last at the age of 82. Medicine is indebted to him 
for some of its most valuable remedies. In conjunction with 
Pelletier, Robiquet, and others, he discovered strychnia in 
1818, brucia and veratria in 1819, quinia and cinchona in 
1820, and caffeina and theina in 1821. The discovery of 
quinia should of itself immortalize his name. Though laden 
with the highest honors which a gratified country could be­
stow, he was one of the most modest of men. Just before 
hiil death he requested to be buried without military honors, 
and that no discourse should be pronounced over his tomb. 
His request was complied with, though all the members of 
the Academy of Medicine and of the School of Pharmacy 
attended his obsequies. 

. f  . . • 
What the Telephone ltll&'ht have beeu Called. 

We prophesied even better than we knew the other day 
when we said that the adoption of 80 short a name as " Fern­
sprecher " for the telephone by the Germans was a matter of 
congratulation, because they would otherwise soon find a 
way of smothering it under some frightfully polysyllabic 
title: To show how closely the fortunate instrument has es­
caped this fate, a correspondent in Heidelberg writes us that 
no less than fifty-four names were proposed in German, all 

Uranull. 
Uranus is in its best position in February, coming to the 

meridian on the 18th very near midnight, at an altitude of 
about 610. It will at that time be west of the star Regulus 
by 41 ', and above that star by half a degree, or the diameter 
of the moon. 

On February 1 Uranus rises 6h. 2�m. P.M. , and sets at 
7h. 59m. of the next morning. On the 28th Uranus rises 
at 4h. 33m. P. M.,  and sets at 6h. 11m. of the next day. 

Neptune. 

On February 1 Neptune rises at 10h. 43m. A. M. , and sets 
crescent as they appear with respect to the horizon, at three just after midnight. On the 28th Neptune rises at 8h. 58m. 
intervals, as stated below, N being the north point. Fig. 1 A.M. , and sets at 10h. 23m. P. M. 
represents the phase at 5 h. 45 m. morning, one half hour .. � • I .. 
before the middle, and 58 m. after beginning, the moon be- Another Railway Bridge DIsaster. 

ing about one hour high. Fig. 2 shows the phase when at I The Ashtabula bridge �isaster seems to �ave been reo 
the middle, or when the eclipse is largest, 1 h. 28 m. after I peated on a smaller scale m the recent breakmg down of 
first contact, the moon being 39 m. high. At this time '84; I a bridge near Tariffville, on the line of the Connecticut 
of the moon's diameter will be in the earth's shadow. This I Western Railroad, during the crossing of a passenger train. 
multiplied by 12 gives the size of the eclipse in digits, The structure was a Howe truss of two Rpans, each 1ti3 feet 
which is 10 '08 digits. Fig. 3. shows the phase :1t 6 h. 42 Tn. in length, supported in the middle by a pier of solid ma­
morning, 10 m. before the moon sets, and one half Lour soury. The height over the stream was 10 feet. The train 
after greatest obscuration. consisted of two 60 ton locomotives and appendages, six 

Fig. 4 shows the middle of the eclipse and the points of heavily ' laden passenger coaches, one baggage and two 

iFg. 4. 

EAR Til'S SHADOW 

first and last contact of the moon with the earth's shadow, 
and the moon's path through the shadow with reference to 
the western horizon. The point of first contact is at a, 820 
from the north point (N) toward the east. The point of 
last contact, b, is 310 from the north point toward the west. 
Hold the engravings so that N will point toward the north 
star. 

freight cars. The first span was crossed in safety, but when 
the locomotives reached the middle of the second span, the 
right side suddenly settled, a break followed, and the cars 
crashed through. Thirteen 'persons are known to have been 
killed, and many others are injured. 

The bridge is said to have been in good condition, and the 
tImbers where broken off and splmtered exhibit no signs of 
deterioration. The calamity seems simply to have been 
owing to the weakness of the structure, the iron tie rods of 
which appear to have given way first, under the unusual 
weight of the two locomotives and loaded train. That any 
railroad bridge should have fallen un der such a load is in­
comprehensible if the construction :Rad been correct in the 
beginning. The commonest test of such a structure is to 
run as many locomotives or cars loaded with iron upon it 
as can be accommodated on both tracks ; but even this pro­
ceeding is little more than a matter of show for the benefit 
of the general public, because the engineer knows if he has 
designed the members of the structure to withstand any load 
to which they are likely to be subjected, and adopted a factor 
of safety of 6 besides, that even a double line of locomotives 
should produce no material deflection. If this bridge sim­
ply fell because it could not stand the strain, it was extra­
ordinarily weak, and that fact must have been patent from 
the outset. It might be well for those charged with the in­
vestigation of this disaster to examine into the safety of 
other railway bridges on the road ; and indeed, the matter 
of overhauling the plans of all their bridges with a view to 

.. , • , .. observing whether their ultimate breaking strength reaches 
Astronomical Notell. d . d h f . ht b 

OBSERVATnRY OF VASSAR COLLEGE. proper limits, or has etenorate t ere rom, mIg e com-
. f h f 11 ' t h' h mended to railway engineers and. managers as a good win-The computatIOns 0 t e o owmg no es, w Ie . are mere- , k ly approximate, have been made by students in the Astro- j ter s wor . ___ � __ ........... , ...... , ...... _-----

nomical Department of Vassar College. . Mecha
.
�eaI Theory 01' ForgetCUlnellll. 

POllltlon oC Planets Cor February, 1 8 78. To the Editor of the Scientijic American : . 
Mercury. Your number for January 12 contains some speCUlations 

On February 1 Mercury rises at 5h. 49m. A.M. , and sets on a new theory of a �. Verdon under the above heading. 
at 3h. 6m. P. M. On February 28 Mercury rises at 6h. 11m. Permit me to say that this theory, or rather conjecture, will 
and sets at 4h. 15m. P.M. 

. 
not stand the least examination. Were . it true, people who 

Mercury is at its greatest elongation west from the sun on are entirely illiterate ought to have immense potential capa­
February 2, and should be looked for before suurise, south city, and ought to attack any given study with immense ad­
of the point of sunrise. vanta�es. Every one k.nows that the contrary is the case. 
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FEBRUARY . 2, 1 878.] Icitufifit  jmtri (Jb. 
The more the memory is cultivated the more active it, .

. 
be- I ' Professor D. S. Martin announced the appear�ce of the, I F.rolIl this result must . be ,subtracted 0 '29 m

. 

grm. ,  the 
comes. A second foreign language is learned more easily first nnmber of the " Annals of the Academy. " amount of ammonia previously ascertained as existing in 
than the first; and so on. I NITRIC ACID IN HEALTHY URINE. the form of an impurity in 50 c. c. of the permanganate 80-

This is the age of bald
. 

and barren speculation. A.longside P f Alb t R · L d th d th lution used in the distillation. I ro essor er . ee s en rea a paper on e pres- . . . d . d of those who earnestly and patiently labor for the truth are f 't ' ' d ' h Ith . d th d f 't ThIS leaves 0 '5055 mgrm. of ammoma ue to the re uc-, I ence 0 m fIC aCI m ea y unne, an a me 0 or I s . . . . d d 1 88 those who' tie a few stray facts together and deduce a strmg 't t '  d t . t '  tJOn of mtrates m the unne, an correspon s to . 7 mg
. 

rm .  
. quantI a Ive e ermma IOn. f· ' . .  'd ' 0 18 f 1 P f L ds 1 d d of paragraphs. As for Mr. Verdon's theory, It corresponds 0 mtrIC aCI or . 0 per cent. ro essor ee conc u e 

with his own name. 'ALIQUIS. by reading letters bearing upon the subject from Professor 
... j • I • Theodore W ormly, Dr. Ezra M. Hunt, and Professor Robert 

Coal Dust Fuel. O. Rogers, To the Editor of the &ientiflc Ameriean : Remarks were made by Drs. Ellsberg and Hopper, who 
I notice your article of January 9, on burning coal dust expressed their belief that nitric aCid might reasoll!lbly be 

with a blower, and wish to speak of the disadvantages of expected to be a normal constituent of urine. 
this method and its remedy, When a blast is used on fine On motion of Dr. Ellsberg, a vote of thanks to the Rev. J. 
coal dust, nothing can keep a large amount of fine particles J. Robertson was passed for his donation of 37 volumes to 
of fuel from being blown out at the top of the chimney, and the library of the Academy. Adjourned. O. F. K. 
this has resulted in numerous cases of fire and the total de- _ , • I . ' 

struction of mills and surrounding property. It makes an 
unnecessary waste of fuel by virtually melting the coal on 
the grates ; again, it' injures the boiler by having a steady 
blast on the same spot, and a boiler run with a blower will 
not last near as long as without it. It requires consider­
able power to run a blower, also more than the users suppose, 
as shown by indicating the engine on different parts of ma­
chinery. Coal dust, with small mixture of soft coal, is now 
being used as fuel, without the use of a blower, on boilers 
set with the Jarvis furnace, at Boston, Worcester, Provi­
dence; Brooklyn, Jersey City, New York, and other places. 
By this setting, the gases generated on the grate are utilized 
by hot air ; the joining of the gases, carbonic oxide with 
the oxygen, makes an immense flame. The gas flame · is 
formed on the principle of the blow-pipe. Three boilers set 
this way will make as much steam as five the Qld way. 

Boston, Mass. A. F. UPTON. 

PAPER AND WIRE TESTERS. 
We illustrate three testers for speCial materials. Fig. 1 'shows 

a paper tester, which works with unvarying accuracy and 
absence. of liability to derangement. As the paper is tested 
by the direct action of a weight, all the variations which arise 
in the use of springs for this purpose are entirely avoided, 
and continued working has no tendency whatever to cause 
the machine to give inaccurate tests. The machines are all 
graduated by the application of aatual weight, in such a 
manner as to insure every one 'being perfectly accurate, and 
as all parts of the mechanism are fully open to view, it can 
without difficulty be kept clean and always ready for use. 
The machine is in use by many of the largest paper users. 
It is very portable, occupies but little space, and can be 
worked with considerable speed even by an inexperienced 
operator. 

The wire testers, Figs. 2 and 3, are the invention of Mr. 
Carrington, of London, who having, as engineer of the Wire 

QUICK-SPEED DRILL, Fig. 2;-WIRE TESTER. Tramways Company, found the want of a machine by wbich 
We extract from Iron the annexed engraving of a new In the course of some experiments to determine the rela- I the wires composing the ropes used could be expeditiously 

quick-speed drill, w�ich consists o� a fra�e, a sp�ndle with tive amounts of oxidized and non-oxidized compounds exist- and �ccurately tested, witho�t the great expen�iture of :ime 
the socket for the dflll, a pulley WIth a spIral sprmg, and a ing in drinking water (described in the ScmNTIFIC AMERI- reqUIred by the use of the ordmary forms of testmg machmes, 
hollow casting which acts as a flywheel and also serves as a cAN M January 5), it became important to ascertain this re- designed the apparatus shown. By it a wire may be attached 

lation in the case of urine, one of the organic impurities of and tested both for tenacity and ductility in the space of one 
I some drinking waters. The Passaic water consumed by the minute. The machine requires no foundation, when not in 
inhabitants of Hoboken contains ten times as much nitric use occupies very little space, and can be used by one work­
acid as of free and albuminoid ammonia. In passing through 
the system, the nitrates present in the water undergo reduc­
tion, and if they are not assimilated or voided as non-oxi-' 
dized nitrogenous substances,- may be expected to appear to 
some extent at least in the urine. Although no mention is 
made of the presence of nitric acid in healthy urine in any 
of the works to which the speaker had access, he determined 
to submit the question to the searching methods of inquiry 
which a recent discovery had placed in his hands. 

A retort was freed from all traces of ammonia by distilling 
pure water in it ; 1 '023 grammes of fresh healthy urine were 
then added, and the distillation continued. The distillate ' 
was collected in portions of 50 or 100 c. c. , pure water being 
addl?d as was necessary. In each case the ammonia passing 
over was separately determined by means of the comparator 
previously described.. The ammonia came over in contin­
ually decreasing amounts, the' total amount evolve<i in 15 
distillations being 1 '725 milligramme. The decomposition of 
what remained was then accelerated by the addition of a : 
gramme of sodium carbonate. The ammonia contained in ! 
56 distillates amounted to 7 '1525 milligrammes. In the ' lIig� I.-PAPER TESTER 

I next ' place 50 c. c. of a solution of potash and potassium per- I . . . . . ; 
manganate were added to what remained in the retort. The , 

man of ordmary mtelhgen?e. . As the stram IS a�phed ve�y 
QUICK-SPEED DRILL. ' first distillate then yielded 0 '32 and the twenty-second 0 '005 ' ��dually, and by the applIcatIOn ?f the sam� weIght, �1.1 ha-

case to contain the ratchet and pawl necessary to prevent of a milligramme of ammonia. bIbty of erroneous tests from changmg or mOVIng of weIghts, 
the possibility of the motion of the drill becoming reversed. ! T t l  f th 22 d' t'll t 1 '81 as in ordinary machines, is avoided. The extension of the 

, 0 a or e IS 1 a es . . . . . ' " " mgrm. . 1 . 1 d d I th f 50 ' h The action is as follows : The workman on drawing his hand " with sodium carbonate , . . . .  , 7 '1525 " WIfe a so IS accurate y measure , an a eng 0 mc es 
toward him actuates the drill, and at the same time tightens " by simply boiling , . . . . . . . . . . .  1 '725 can, if necessary, be tested, thus giving a much truer result 
the spring attach�d to the pulley, which spring, on the ten- 10 '1875 than if a short piece were subjected to tensile strain. The 
sion of the hand being relaxed reverses the motion of the F h i ' 

smaller machine, Fig. 3, is used for testing the wire by twist-
.. rom t e ast result the conclUSIOn was drawn that all the . d 'l h h . h Id fi ·ml· • h h" pulley and takes up the slack of the cord , but the motion of Ib " d ' . d d . . mg one en whl e t e ot er IS e l Y m t e mac me, 

. ' , a  ummol ammoma had been obtame , an that reducmg b f . . '11 b b '  th b· tt· . 
the drill IS not reversed owing to the ratchet and pawl in the h Id b ' d' d ' the greater num er 0 tWIStS It WI ear emg e .  e er eVI-
fiyw hiel and to the rot�tion of the flywheel itself There is 

agents s °
b
u now e

h
�sed t.o decompose any oX! lZe mtro- dence of its softness. These machines will test either up to , . ' .  genous su stances w Ich mIght be present. . 

d ' d thus obtained for the drill a constant revolving motion, with . 3,000 pounds or 5,000 poun s, as reqUIre . 
a speed which can be regulated to suit any metal from the We are indebted to the British Trade Journal, for our en-

hardest to the softest, while the feed, which is effected by the gravings. 
hand, is at all times felt and controlled. These machines can 
be worked in any position, and, from the important fact that 
the motion is continually in the same direction and that there 
is consequently no pause in the cutting, the work can be got 
through in less time and with far less breakage of drills than 
by the older contrivances. They are as yet made only in a 
very small size, and are therefore serviceable chiefly to the 
makers of small machinery, such as clocks, sewing mac!Iines, 
etc. 

. f .  � .. 
NEW YORK ACADEMY OF SCIENCES. 

A meeting of the Chemical Section of the New York 
A�ademy of Sciences was held on Monday evening, January 
14, at their rooms, 64 Madison avenue, Dr. Eggleston in the 
chair, 

Mr. George F. Kunz exhibited a specimen of alexandrite 
from the Ural mountains. ' It is purple by night and deep 
green by day. He also showed a specimen of harmotone, a 
Bilicate of baryta and alumina, from a new locality in 
BraziL 

Mr. Chamberlin exhibited specimEllls'of anchorite from the 
Phulllixville Tunnel, and of fulgurites frOin Carrol county, 
Ill. The latter are partially funed and vitrified tubes of 
;sand produced by th� action of lightning; 

Fig, a.-TWISTING WIRE TESTER. 

Six grammes of zinc were digested with a slightly warmed 
solution of neutral cupric sulphate, a.nd after careful wash: 
ing the residue, together with freshly precipitated copper, 
was introduced into the retort. The following result was 
then had : 
1. lOO c. c. = . . . 0 '10 mgrm. I 9. 100 c. c. = . . , O ·0575 mgrm. 
2. " . . . .  0 '03 " 10. " . .  , 0 '0325 " 
3. . . •  , 0 '025 11. . . .  0 '06 
4. . . . .  0 '0125 12. . . .  0 '065 
5. . . . 0 '04 13. . . .  0 '0225 
6, . . . .  0 '16 14. . . .  0 '0005 
7. . . . 0 '07 15. . . .  0 '0000 
8. . . . .  0 '12 16. . . .  0 '0000 

Total. " , . , '  " , " " " ' " . " . • . . . . . . . •  , . .  0 '7955 

Soap-Bubble Lecture Experiment. 

BY IRA REMSEN. 
In setting fire to soap-bubbles filled w ith hydrogen or 

with oxyhydrogen gas, it is customary to make use of a taper 
at the end of a rod, which is managed by the assistant. 
Every one knows that the operation is apt to be a clumsy 
one, and, besides being annoying to the assistant, it is usu­
ally distracting to the audience and the lecturer. I have 
lately made use of . a simple contrivance, which I am led to 
mention, as it is in every way more satisfactory than the 
usual arrangement, and works perfectly. 

At a height of five or six feet or more above the center of 
the lecture table a glass funnel of the largest size 'is sus­
pended by means of wires attached to the ceiling, or some 
other. appropriate support, the broad part of the funnel be­
ing directed downward. A fish-tail gas burner is  fixed hori­
zontally at the ceB'ter of the mouth .of this funnel, so that, 
when the gas is lighted, the broad flame is spread out in a 
hori;.ontal plane o'ver as much of the space included in the 
mouth of the funnel as it wili cover. The attachments may 
be made to suit the conditions of the room and table. It 
would be a simple matter to have a permanent gas jet ar­
ranged in an appropriate position, for the experiment. 
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It is only necessary to allow the bubble� to sep�raie from 
the pipe in about the same p�rpendicular line as that corre· 
sponding to the axis of the fun.nel; they will invariabJy 
come in contact with the flame, and this, of course, is all 
that is necessary. If the bubbles contain hydrogen, the 
flame frequently fills the funnel for a moment, and presents 
a very pretty appearance. The experiment is very easily 
perforJ;Iled, and success is certain. 

.. . . , .. 
FAWCETT'S IMPROVED LADLE. 

In making car wheels, manufacturers generally use great 
care and skill in selecting a variety of the best brands of pig 
iron, with a view of combining their different qualities, for 
the purpose of producing a uniform wheel of the required 
strength and necessary depth of chill. The disorders to 
which cupolas are liable, and the different degrees of fusi­
bility of the several grades of iron, have a tendency to 
change the results and cause considerable variations in the 
life, strength, and mileage of car wheels. Befa.re casting, a 
large ladle is filled with molten metal from the furnace. 
This is done without reflecting that there has been a circu­
lation going on in the molten metal similar to that which 
prevails in all hot liquids. Each grade of iron tends to as· 
sume its own particular level in the molten mass, according 
to its density, all impqrities and iron of a light and loose 
texture rising to the surface, while the dense and close­
grained qualities sink to the bottom by their own superior 
gravity: 

Wheels cast with iron taken from the top of a large ladle 
or receiver are not of the same quality of metal, strength, 
or depth of chill as those cast with iron from the bottom. 
This explains why some wheels, cast on the same day, from 
the supposed same mixture and ladle, have such an irregular 
and uncertain life. 

. William Fawcett, of Omaha, Nebraska, has patented in 
the United States, England and Canada, an improved ladle, 
which is designed for the purpose of giving a uniform mix­
ture all through the heat, and prevent spotting, putting the 
best iron where it properly belongs, namely, the tread of the 
wheel. It is simple in construction, and inexpensive, and 
can be easily attached to any ladle, old or new. 

In the annexed engraving, Fig. 1, D represents the ladle, 
and B the vertical conduit on the side which opens into the 
bottom of the ladle, so that, as the latter IS tilted, the purer 
and close-grained metal at the bottom passes up the condui! ' 

and discharges into a smailer ladle, shown in Fig. 2. This 
is similarly constructed for the purpose of first delivering 
into. the mould the hot metal in its best fused and most 
dense state, leaving in the ladle the cold, unamalgamated 
iron, with the scoria floating on the top; thereby producing 
with the same material a greatly superior wheel, of greater 
purity, and of more uniform density on the tread than can 
be produced by the ordinary manner of pouring metal from 
the top of a ladle, as such a 100ISe system as this always 
gives chance results. Fig. 3 is a detailed section of Fig. 2. 
A lip at the top of the inner wall, A, insures the discharge 
from the outlet in the direction of the arrows, without spill­
ing over the lighter metal floating on the top within the 
ladle. The . labor of skimming is thus entirely obviated. 
For further particulars address the inventor as above. 

THE NEW BAXTER PORTABLE ENGINE. 
In the annexed illustration we represent the new Baxter : 

portable etigine, a one horse power machine, designed es- ' 
pecially to meet the large and increasing demand for small 
motors for light work. It was to engines of this description 
that we had reference ..in our recent article calling the atten­
tion of farmers to what good service such apparatus could be 
put in numerous operations' about the farm. It could easily 
drive small barn machinery, such as grain cleaners or feed 
cutters, run a small circular saw for firewood, or pump 
water, and perform' a large variety of oth·er work at much 
saving of time and labor. 

, . i 
The chief novel fell-tures of the present machine, which is 

. 

the invention of l't'Ir� Wmiam Baxter, already well known as 
the inventor of the Baxter engine and steam canal boat, lie 
mainly in the construdtion of the boiler and the manner in 
which the engine is aitached thereto. The base is 2 feet 
square and the total of the machine is 4. feet. . The cylinder. 
parts are about 15 inches in diameter at bottom and . top, 
which are t:onnected by four upright sections, all being cast in 
'one piece of the best car wheel iron: This form is claimed to 
impart all the strength of a sectional boiler, with no large flat 
surfaces; nor any great· vol�me of water' or steam in any one 
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l'HE BAXTER PORTABLE ENGINE. 

part. The tubes through which the heat passes are of the best 
lap welded boiler tubing, and act as braces to the lower and 
upper heads, as in any ordinary flue sheets. There is a water 
space all around the furnace, as in ordinary upright boilers, 
Steam and water gauges, ga'uge cocks, safety valve, blow"off 
and check valves, and a rocking grate to dump the fire should 
occasion require, are all provided. Every boiler is, we are 
informed, tested to a hydrostatic pressure of 200 pounds to 
the square inch. The engine has ,a 3 x 3 inch steam cylinder, 
which is rated at from it to 2 horse power, all made in sim­
ple and substantial manner, with a plunger and p.ump at­
tached to feed the boiler regularly while the engine is in 
motion. The manufacturer ciaims that the engine can be 
run on ab·out 10 cents' worth of coal or wood per day. 'fhe 
entire weight is 650 pounds. 

For further information address the manufacturer, Mr. 
Joseph C. Todd, 10 Barclay street, New York city . 

. I . , .  
METALLIC ARCHES FOR TUNNELS. 

We illustrate herewith an improvement in the construction 
of arches to be used Jor tunnels, buildings, sewers, and all 
other purposes. In building the tunnel it is preferable that 
the side walls should be made entirely of iron and put to­
gether in sections. being provided, as seen in Fig. 1, with a 
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· 
number o f  cast iron sections, Fig. 2, having 

upward projecting flanges, A, tlirough which bolts pass for 
securing the sections together. Other flanges, B, parallel 
with the body of the section, lap over the other sections for 
the double purpose of supporting the sections in position 
and closing the joints, where they come together, to �prevent 
leakage. 

In erecting the arch it is necessary to erect only a single 
center at the beginning, upon whicn the first line of sections 
is secured, and then all the other sections require only to be 
hoisted into position, and the flanges, B, overlapping those al­
ready up, will hold the sections in place, withou� any further 
fastenings in any form. In order to make secure a bolted 
coupling is passed over the top of the flanges wherevel' three 
or four come together. As the space on top of each section 
is intended to be filled in with cement or brick work, the 
flanges are constructed with a bevel, which projects inward 
over this filling, so that any uneven pressure only tends to 
pack it solidly under this projection. 

. 

An opening can be made at any point through the sections, 
communicating with the outer air, through which the smoke 
and gas from the locomotives can escape. 

The Board of Managers of the Maryland Institute in 1875 
resolved that the design was a valuable improvement. It 
Was patented July 1, 1873, by Josiah Groves, of Ellicott City, 
Md. 

For further information address 'John F. Corcoran, at­
torney, 63 N. Eutaw street, Baltimore, Md. 

.. � I '  .. 
CARNES' IMPROVED BASIN STOPPER. 

We illusttate herewith a new mode of attaching stoppers 
to washpasins, which dispenses with the chain ordinarily 
used for that purpose. It will be seen that the stopper, A, 
is suspended by lugs and a pin to a lever, B, one end of 
which is hinged to the strainer pipe and the other is provided 
with a handle. A space fOf 'Clearance is left between the 
lever and stopper, so that the latter may oscillate slightly on 
the pin of the former. This enables it to be inserted verti­
cally on its seat in the strainer independently of the circular 
motion of the pin on the hinge. 

The device is exceedingly simple, and constitutes a neat 
and handy attachment. Patented through the Scientific 

American Patent Agency November 27, 1877. For further 
information address the inventor, Mr. R W. Carnes, box 
143, Brookline, Mass. 

--��------"�I •• �I�."-----------
New Inventions. 

In an improved Trace Holder devised by Mr. William K. 
Hardenbrook, of Albia, Iowa, there is a combination of a 
double hook or holder with the frame that connects the back 
strap, crupper strap and straps that support the breeching. 
The traces are securely held in whatever position the horse 
may be. I An improved Button Fastening, invented by Mr. Charles 
M. Underwood, of New York city, consists of two plates 
placed together, one having an aperture and slot, the other 
a central aperture. 'l'he edges of the secolid plate are folded 
over those of the first. A loop of ,metal is slipped through 
the eye of the button and its ends brought together from· !l  
neck having a head which is passed through the slot in the 
plates, and secured by drawing the latter apart. 

Messrs. George H. Thompson and George P. Muldoon, of 
Omalla, Neb. , have devised a Wooden Spring for vehicles 
which is so constructed that it may be adjusted to sustain a, 
greater or less load, and which will quickly recover its shape 
when pressure upon it is removed. 

Mr. Alonzo. T. Decker, of New York city, has patented a 
new Rear Sight for Firearms. It consists of a plate made 
elastic fastened at one end and provided with a sight at the 

. other, combined �ith a slide and bed having stepped side 
I flanges. It is arranged to give a lower elevation · and con­I sequently a more accurate aim for short distances than the 
, rear sights now in use{ . ' 
! . A Fastening for Pocket Books, invented by Daniel )I. 
i Read" of New York city, consists of a base plate with a lon-

I gitudinal slot, for tire catch and a lateral slot beneath for 
the handle . of the latch. The catch is inserted, and the 

shoulder and downward projecting flanges, Which straddle ! prongs of. the  latch, which is 'llIvoted, on an inner plate, en­
the top of t�e foundation wall, . and ,a. flange o� top to �hichi ,I gage with it and llold, it fast. It is a compact and_ service­
the bottom section of the arch is bolted. The arch consists . able fastenillg. 
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. THE LIQUEFACTION OF OXYGEN. ward and given the two long tuOOS 8. slightly Inclined posi- less abundant, 'however�can be obtained. Pieces of char-

BY lI(. RAOUL PICTET. tion, but still very near the horizontal, as I have shown in coal, slightly incandescent, put in this jet inflame sponta-
The object I have had in view for more than three years is the accompanying grawing. neously with inconceivable violence. I have not yet suc-

to demonstrate experimentally that molecular cohesion is a The engravings given herewith, which we take from the ceeded in collecting the liquid, on account of . the consider­
general property of bodies to which there is no exception. Olwmical News, will be more clearly understood from the fol- able projectile force with which it escapes, but l am try­
If the permanent gases are not capable of liquefying, we lowing references : A. A tube 14 millimeters external dia- big to arrange a pipette, previously cooled, which possibly 
must conclude that their constituent particles do not attract meter and 4 millimeters internal diameter, in which the may be able to retain a little of this liquid. 
each other, and thus do not conform to this law. Thus, to oxygen condenses. It is furnished with Ii screw tap, . 2, ' Yesterday I repeated this experiment before the majorUy 
<;ituse experimentally the molecules of a gas to approach each from which the liquid oxygen jets out. A pressure gauge, Of tbe members of our Physical Society, and we had .three 

, other as much as possible certain indispensable conditions M, measures the pressure up to 800 atmospheres. B. A successive jets, well characterized. I -cannot yet dQtermine 
are necessary, which may be expressed thus : 1. To have the tube 4 meters long, in which . is solid carbonic acid. The the minimum pressure necessary, for it is evident that I have 
gas absolutely pure, with no trace of foreign gas. 2. To be stock of carbonic acid is contained in a gasometer, G, of 1 a surplus pressure produced by the excess ' of gas 
able. to obtain extremely energetic pressures. 3. 'fo obtain cubic meter capacity. A three-way tap, H, puts it when accumulated in the sheil, and which could not con­
i,p.tense cold and to subtract heat at these low temperatures. desired into communication with the apparatus. C. A how - dense in. the small space represented by the interior 
4. To utilize a largl) surface for condensation at these low itzer shell containing 700 grammes of chlorate of potash tube. 
temperatures. 5. To be able to utilize the rapid expansion of I mixed with chloride of potaesium. It is heated with gas. I hope to utilize a similar arrangement in attempting the 

condensation of hydrogen and nitro.­
gen, and I am especially occupied 
with the possibility of maintaining 
low temperatures very easily, thanks 
to iour large industrial pumps which 
I have at my disposal, worked by a 

the /ias from extreme intense. condensa-
tion to the atmosphere pressure, an ex­
pansion which, added-to the preceding 
means, will compel liquefaction. Hav­
�ng fulfilled these five conditions, we 
may fol1Ilulate the following alterna­
tive : Whim a gas is compressed to 500 
or .600 atmospheres and kept at a tem­
perature of -100° or -140°, and it is al-
lowed to expand to the atmosphei-ic 
pressure, one of two things takes 
place : either the gas, obeying the force 
of cohesion, liquefies and yields its heat 
of condensation to the portion of gas 
which expands or loses itself in the 
gaseous form, or, on the hypothesis that 
cohesion is not a general law, the gas 
must pass to the absolute zero and be 
come inert-that is .to say, an impal­
pable powder. 

PICTET'S 

The work done by expansion will not be possible, and the 
108s of heat will be absolute. 

Struck with the truth of this alternative, which is ren­
dered certain by thermo-dynamic equations based on accu­
rate data, I have sought to produce a mechanical arrange­
ment which should entirely satisfy these different conditions, 
and I have chosen the 4:ornplicated apparatus of which the 
following is a brief description : 

I take two pumps, p. and 'p., for exhaustion and . com­
pression such as are used industrially in my ice-making 'ap­
paratus. I couple these · pumps in such a way that the 
exhaustion of one corresponds to the compression of the 
other. The exhaustion of the first communicates with a 
tube, R, of 1 '1 meter long and 12 '5 cen�imeters in diameter, 
and filled with liquid sulphurous acid. . U,nder the influence 
of a good vacuum the temperature of ' this liquid rapidly 
sinks to _65° and even to -73· ,  the extreme limit attained. 
Through this tube of sulphurous acid passes a second smaller 
tube, S, of 6 centimeters in diameter and the same length a� 
the envelope. These two tubes are closed hy a common base. 
In the central tube is retained compressed carbonic acid pro­
duced by the reaction of hydroch�oric acidpn' Carrara marble. 
This gas being dried is stored in an oil gasometer, G, of 1 
cubic meter capacity. At a 
preS8UrQ of from 4 to 6 atmos-

In--:--m-l- }!J 

steam engine. . 
GENEVA, December 25, 1t!77. 

APPARATUS FOR THE LIQUEFACTION OF OXYGEN. 

Since receiving the .above we have 
been favored with further particulars 
of an experiment which was performed 
for the fourth time on Thursday, De­
cember 27th, in the presence of ten sci­
entific men-among others, Professor 
Hagenbach, of Basle, who came ex­
pressly to assist at this important ex­
periment. 

At 10 o'clock in the evening the 

P, p.. Double-action exhaustion and force pumps, drawing 
carbonic acid from. the tube, B, or the gasometer, G. ac­
cording to,the po'sition of the tap, H. S. A tube 60 milU-. 
meters in' diaineter a,nd 1 '1 · meter " long, in which is con-' 
densed the liquid carbonic acid compressed by the pumps. 
This liquefied gas returns by the small tube,. t. to the tube 
B. R. A tube 125 millimeters in diameter and 1 '1 meter 
long, containing liquid sulphurous acid. p. p •. Double-ac­
tion exhaustion and force pumps, exhausting sulphurous 
acid gas from the tube R. ' . Q. A tubular condenser of sul­
phurous aci'd compressed by the pumps. This body when 
liquefied returns by the small tube, j, to the tube R. The 
cold water for condensing the sulphurous acid passes through 
the apertures, E E . . a. Entry for liquid carbonic acid. b. '  
Exit for the vaporized carbonic acid caused by the suction 
of the ,pumps. 

The small central tube is curved at A, and screws into the 
neck of a large howizer shelI, C; the sides of which are 35 
millimeters thick; the height ' fs 28 centimeters, and the di-
ameter 17 centimeters. 

" .  

This shell contains 700 grammes of chloraie of potash and 
206 grammes of ?hloride of potassium mixed together, fused, 
then broken up, and introduced into the shell perfectly dry. 

-·-' -·-·- -·-';:;..JIII ·-..:t1�== E 

manometer, which had risen to 560 at­
mospheres, sank in � few minutes to 505, and remained sta­
tionary at this figUre for more than half an hour, showing by 
this diminution in the pressur!) tliat part of · the gas had 
assumed the liquid form under the influence of the 140 
degrees of cold to 'Which it was exposed. The tap · clos­
ing the orifice of the tube was then opened, and a jet . of 
oxygen spurted out with extraordinary violence. 

A ray of electric light being thrown on the escaping jet 
showed that it was chiefly composed of two parts-'one cen­
tral, and some centimeters long, the whiteness of which 
showed that the .. element was liquid. or even solid ; 
the other exterior, the blue tint of . which indicated the 
presence of 'oxygen compressed and , frozen in the gaseous 
state. 

The success of this remarkable.and .conclusive experiment 
called forth the applause of alLpresen.t; : '  . . , . " We understand that Messrs. Pictet 'and CP. , of 22 Rue de 
Gramniont, Paris, are fitting up apparatus with th,e intention 
of having these experiments repeated at their 1j'r-eezing-Ma-
chine Works, . at Clichy, , Paris. W e . .  read . in tb.e Ti�8 that 
on the moriIing of Monday; December 31st, ' 1877, i; , the 
presence of three memIiers of the lristitute:, M. Oailletet ef' 
fected the liquefaction of hydrogen, . nitr0gen, , and 

atmospheri(: air, th\l-s proving 
that all gases can be lique� 
fied. ... . ... 

A. New Chimera. 

The discovery of a new fish 
in American waters has been an­
nounced by Professor Gill to the 
Philosophical Society of Wash­
ington' D. C. It is of a uniform 
lead color, and has been named 
OhirMT"a plwmbea. It was caught 
near the La Have Bank, about 
250 miles southeast of Halifax. 

. Its form is said to be quite dis­
tinct from the European Ohime­
ra monstrosa, which is fortunate, 

, since that appropriately named 
fish is one of the ugliest in ex­
istence. ... . .. 

pheres the . carbonic acid easily 
liquefies under tb.ese circum-' 

. stances. The resulting liquid 
is led into a long copper tube, 
B, 4 meters in length and 4 centi­
meters in diameter. Two pumps, 
P, and Po, coupled together 
like . the first, exhaust carbonic 
acid either from the gasometer, 
G, or fro.m the long tube, B, full 
of liquid carbonic acid. The in­
gress to these pumps is governed 
by a three-way tap, H. A screw 
valve cuts off at will the ingress 
of the liquid carbonic acid in the 
long tube ; it is situated between 
the condenser of carbonic acid 
and this; long tube. When this 
screw valve. is closed and the 
two pumps draw the vapor from 
the liquid carbonic acid con­
tained in the tube 4 meters long, 
and the greatest possible lower­
ing of temperature is produced, 
the carb,onic acid solidifies and 
descends to about _140°.  The PICTET'S APPARATUS FOR THE LIQUEFACTION OF OXYGEN. 

DEATH OF THE DrscoVERER 
OF F<ETAL AUSCULTATION.­
The ' Count de Kergaredec, the 
first to apply auscultation to the 
detection of the fOltal heart in 
pregnancy, died lately in Paris 
at an , advanced age. His son 

subtraction ' of heat is , main- in announcing his death to the 
tained 'P¥ the w¥kfng of the pumps, the cylindel'S of which When the double circulation of the sulphurous and carbonic I French �cademy said : " Among his childrell who st�od 
take out S'liters per stroke and the speed is 100 revolutions acids has lowered the temperature to the required degree, I around hIS death bed was that beloved daughter, the beatulg 
per minute. heat the shell over a series of gas burners. The decomposi- ! of wh()se heart her father heard while she was stilI in her 

Both the sulphurous aci4 tu.be and the carb(}nic acid tube tion of the chlorate of potash takes place at first gradu- I mother's womb. " , 

are covered with a casi�g of wood' and non-conducting ally, then rather suddenly toward t�e end of the opeJ;�tion . . , •. A TOJ,LIN-G-m---', -a-
ch
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stuff to intercept radiation; . . . . .  .' • •  ' , '  ' . .  ' A ; pressure gauge, M, at the extremIty of the long tube, lets .the cost of. £80, and seems to give universal satisfaction . It 

In the interior of the carbonic'-acfd tube, B, passes a fouJ;th me c?nstantly.observe .the pressure and the progre� ' of the 
Ii was calculat-ed that t)J,is: :�ethod of doing things would (at 

tube, A, intended for the' c6mpression of oxygen; it is 5 reaction. ThIS gauge IS graduated to 800 atmos�Jreres, and 300 funerals a year) be in the long run cheaper than paying 
meters long and 14 millimhers in external diameter. Its iriL ras made for me .exp�essly �y Bourdon, of Parip . .'. . a man threepence an hour to . ring \ the bell. . Thus we 
ternal diameter is 4 mi,1lii'neters. This long tube is conse- ' . When the reactIOn IS termmated the pressure exceeds 500 mourn for the departed. 
quently immersed in solid CarboniC acid, aud its whole sur atmospheres ; but it almost immediately sinks a little,' and . . .. , .  � • . ' 
face is brought to the lowest obtainable temperature. These ' stops at 320 atmospheres. If at this moment I open ' the . Ouii pllblic 's'choolg" " shOuld embrace the science of man, 
two long tubes are connected by the ends of the carbonic screw tap, '1', which terminates the tube, a jet of liquid is I the science of agriculture, the science of mechanics, the s?i­
acid tube, consequently the small tube extends about,l me- distinctly see

.
tJ: to �purt out with sxtreple violence. I Close ,' ence of housewifery: and . th.e mome�t :ve enter the domam 

ter beyond the other. I have curved this portion 'down- the tap, and 11l the course of a few tnolrttlnts a second jet� -of nature our range IS unhmlted.- W�lham Orandlc. 
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MACHINE FOR PIU:PA1UNG RAMIE FmER. ' 1  The machine was designed .for working upon green stems, 
We have already called attention to the large reward of . al).d the speeds of the principal parts are : First motions, re­

$24,000 offered by the British Government to the inventor ; volutions per minute, a=65 ; fluted roller, ta=10 'S3 ; scrap­

exposure to sunlight, the center of a face of the crystal is 
found to have a marked negative potential, while the poten­
tial of the sides of the face is much less strong and some­
times positive. On sifting the sunlight through colored 
glasses, a layer of water, or a solution of alum or sulphate 
of quinine, it was found that the chemical rays are the most 
active. A too strong concentration of light on the face of 
the crystal destroyed its sensibility to the further action of 
light. An exposure of the crystal to a temperature of 95' 
produced the lowest positive potentials at all points of thc 
crystal while it was cooling. 

of a successful machine for preparing the fiber of the rhea ing cylinders, Sa=520 ; blower cylinders, Sa=520� 
plant or ramie .. In lS70 a like reward was offered, with the The traveling webs of both Jeed and delivery have a speed 
same object. Thirty-two competitors entered, but only of 21 '67 feet per minute. The weight of the machine is 30 
one appeared for trial at Sa.hranpur, India, in August, lS72. cwt. The machine did not succeed in turning out fiber 
This was Mr. John Greig, who received an award of $7,500, clean and fit for. market in one operation, and a scutcher of 
and of whose mach ine we extract the annexed engravings ordinary construction was attached, which removed the 
from The Engineer. small portions of staik and green bark not removed by the 

The stalks of rhea or China grass to be operated upon are machine. In working, the machine broke up the stems 
in the first place spread on the traveling platform or table, without injuring the fiber, and the action of the fluted roll­
E, and as this is traversed the. stalks are caught between ers was considered good, but that of the scrapers was de­
the fluted rollers, B, C, and D, where their cores OJ pith are fective, especially when the supply of water was deficient. 

.. f • • • 
A Novelty In Washstands. 

We were recently shown by Mr. N. O. Bond, the inven­
tor, an excellent arrangement of 
washstand designed for country 
houses, aboard steamers, and for 
other localities where the time­
honored ewer and basin are used. 

broken and the outer shell or skin 
is also broken up. The fibers then 
pass down between the roller, B, 
and the pressure roller, F, as shown 
at Fig. 1, and are thence conducted 
between the revolving drums or 
rollers, G, and by means of the 

F 1 c; . 3  
Mr. Bond constructs basin, 

slab, and water receptacle of his 
stand all in one piece and of mar­
bleized pottery. The water res­
ervoir is under the slab at the right 
and communicates with the basin 
on the left, so that by simply press­
ing a button near the latter a spring 
valve is lowered and the water rises 
in it from an aperture near its bot­
tom. Pressure on another button 
opens another valve, and the water 
runs out at the same orifice at ,,:hich 
it entered. The valve seats and the 
conduits are all made in one piece 
with the rest, and the valves are 
merely conical pieces of rubber. 
The reservoir holds four or five 
times as much water as the ordinary 
ewer, and hence when once filled 
it contains a supply for some days. 
The slab, basin, etc. , are mounted 
on an ordinary washstand casing, 
which may be as ornamental as de-

knives or scrapers, x, attached 
thereto, the short pieces of pith 
which hav� been broken by the ac­
tion of the fluted rollers, B, C, and 
D, are separated and thrashed away, 
and at the same time the skin of the 
grass is divested of the mucilagi­
nous and vegetable matters adher­
ing thereto. As the ribbons or 
strips of fibers pass from contact 
with the scrapers, x, they become 
suspended vertically and are blown 
bet ween the pressure roller, I, and 
the traveling table, J, by means of 
the revolving brush or fan, B. 
When the roots or thicker ends of 
the stalks of the fiber have passed . 
between the fluted rollers, B, C, 
and D, they fall downward by 
their own weight, and being sus­
pended by the portions of the fibers 
held between the pressure roUer, I, 
and table, J, they come in contact 
with the lower set of revolving 

GREIG'S MACHINE FOR PREPARING RAMIE FIBER. sired. 
. 

scrapers, r, attached to the drums or rollers, M, by which 
the fiMrs of the roots or thicker ends of' the stalks are di­
vested of the pieces of pith and adhering mucilaginous 
matters, and the now cleansed fiber is drawn upward by 
the friction between the pressure roller, I, and the traveling 
table, J, by which it is conducted away from the machine. 
The whole length of the fiber it was intended should be 
cleaned at one operation, and in order to still further cleanse 
the fiber while it is being operated upon, a tank, 'V, is placed 
at the top of the framings, A A, as shown at Figs. 1 and 2. 
This tank is provided with a cock, . w, and perforated rose, 
Z, extending across the upper part of the machine, by means 
of which water may be discharged on the rhea fiber being 
operated upon. In order to prevent the vegetable and mu­
cilaginous matters from adhering to the scrapers, x and r, 
while they are removing the different substances from the 
fibers under treatment, the scrapers during their revolution 
are caused to come in contact with the brushes, N, Nt,  and 
N9, and are thereby kept free from those substances. 

The more freely this was supplied the better the fiber was vice both in the United 
turned out, and considerably more than 40 galltlns per hour tries. 

Mr. Bond has patented this de­
States and in many foreign coun-

was found to be necessary. The inventors intended that the .. , • I • 
curves of the fluted rollers and the blades of the cylinders New Illuminating Rocket. 

should be so accurately struck that the clearance should be Some experiments, leading to highly favorable reports, 
barely the thickness of the fiber which should intervene, but have lately been made in the German and Austro-Bungarian 
as this is only about �hth of an inch, it may be in;tagined artillery service, on a new illuminating star rocket. The 
that this was not realized. The blower was also found to pot, which is very small, contains 57 illuminating stars of 
be inefficient in directing the lower end of the fiber as it , magnesium, and 72 others smaller. The fuse is generally 
fell from the upper follers into the second rollers, so that I arranged for eight seconds, so as to project the stars when 
the fiber b ecame entangled instead of being kept straight. the rocket has gone 1,100 metres ; the stars then burn while 
The separation 'of the hark and woody stem was, moreover, falling, till they are about 5m. from the ground ; the rocket 
not efficiently effected. The cost of preparation was found weighs 11.'7 kil. To illuminate an object continuously a 
to be nearly £35 instead of the stipulated £15. series of the rockets are fired an intervals of six to eight sec-

.. . . I • onds, for which purpose two rocket stands are placed about 
Photo-Electricity oC Fluorspar. . 10m. apart, and directed to the same point ; when one rocket 

M. Hankel, at the Saxon Academy of Sciences, recently is lit the man goes to the other and lights it. The lnminous 
described th� results of some experiments he had made on I effect of these rockets is said to be quite equal to that of day­
the electric action of l ight on crystals of fluorspar. After light. 

F f a . '  

) ( ) 

GR.EIG'S l4AClIINE FJ>R PREPARING, RAMIE FIBER. 
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HOW SUBMARINE CABLES ARE DESTROYED. 

It might reasonably be supposed that after a well-protected 
telegraph cable once reaches its place upon the ocean bed it 
would not be liable to very many causes of injury beyond 
the natural deterioration of its protecting envelope . .  But that 
such is not the case will .be seen from the following facts, for 
which, with the accompanying illustrations, we are indebted 
to La Nat'ure " 

In northern latitudes cables are frequently ruptured by 
icebergs or floes. The former often draw several hundred 
feet of water, and where the sea is shallow come in contact 
with and so break the.  cable. Another cause of rupture is  
sharp rocks on the ocean bottom, against the edges of  which 
the cable chafes uRtil the outer envelope and layer after layer 
of th� protecting material are worI). through_ Earth contact 
of the interior conducting wires then usually occurs, and the 
cable no longer transmits signals. Other natural causes of 
destruction are coral banks, earthquakes, submarine currents, 
and the elevated temperature of tropical waters. 
. Numerous instances have occurred where cables have been 
damaged by fish, a notable example happening in the cable 
between Brazil and Portugal, and the coasting cables which 
run along the eastern shore of the South American continent. 
On these lines the cable is almost chronically attacked by 
sawfish. Pieces of the bone of the saw of this animal have 
repeatedly been found imbedded in the coverings so deeply 
that the interior conducting wires themselves are injured. 
Fig. 3 shows a section of the cable with the bone found in­
closed therein. No less than five times have the cables above 
named been injured by sawfish attacks. It is supposed that 
the fish runs into the cable, and as its temper is none of the 
best, it becomes enrag�d and vents its anger on the obstruc­
tion by blows of its saw. An even more curious instance 
occurred not long ago in the cable across the Persian Gulf, 
which suddenly became inoperative. On examination it was 
found that a large whale had become entangled in the line. 
The animal was covered with parasites, and it is supposed 
that it attempted to use the cable as a rubbing post in order 
to rid itself of its annoying appendages. One stroke of its 
powerful tail probably broke the line, and then in roll-
ing over and over the whale wrapped itself so tightly 
in the coil that it committed suicide by strangulation. 

Among the worst enemies of submarine cables 
are three insects. The teredo navalis and its conge­
ner the ;cylophaga, which Huxley first discovered in 
1860 in one of the cables of the Levant, enter the 
hemp covering and penetrate to the gutta percha, 
wherever the interstices of the wires of the exterior 
envelope afford them an opening. The teredo is a 
worm that constructs a tube for itself out of its cal­
careous secretion. The xylophaga is a bivalve, whiCh 
does not penetrate deeply into the gutta percha, but 
simply attaches one of its shells thereto, chafing the 
material so . that considerable losses of current occur. 
The teredo norve,qwa,. Fig. i, is quite a large worm, having 
two shells on its anterior part, with which it can cut through 
the hardest wood. It belongs to the genus of acephalous 
mollusks, and no less than 24 different specieil of it have 
been recognized. 

The lim';'oria lignorum, Fig. 2, is a small crustacean about 
the size of an ant. It penetrates into the interstices of the 
wire ellvelope of the cable and makes its way to the core. 
The cables in the Pei'sian Gulf and Indian Ocean �nd also 
on the Irish coast have been seriously damaged by the rav­
ages of this creature. 

.. I. i � 
NEW APPARATUS FOR THE COMPRESSION OF HYDROGEN 

AND OXYGEN. 
M. Bouvet has recently addressed a note to the French 

Academy of Sciences, .calling attention to the new appara­
tus illustrated herewith, by means of which he is enabled to 
subject oxygen and hydrogen to very high pressures. A is 
a voltameter formed pf a block of glass iu · which are hol­
lowed two cavities, C D, the cubical contents of one exactly 
double that of the other. The . voltameter is inclosed in a 
strong metal case, 'B, and the orifice through which the for, 
mer is introduced is closed by the 
screw, F. A special opening, G, al­
lows of the introduction of the two 
wires which communicate with the 
electrodes in the cavities, c. D. The 
two channels, H, closed by screws, 
allow the air to be driven out of 
the apparatus before the beginning 
of the experiment. At J is a tUbe 
in communication with a reservoir, 
K: The latter is closed by a strong 
screw, M, which serves as a piston 
to cause an augmentation of press­
ure in the cavities, C D, during the 
experiment. 

Supposing that these cavities to 
the height a b, will contain, the one, 
one quart, the other, two quarts, 
and that the apparatus is filled with 
slightly acidulated water from 
which the air has been expelled. 
Then, the apparatus being closed, 
the current from a battery is · sent 
into the yoltameter, the positive 
electrode being in cavity C and the 

p p 

that its level in the cavities falis to b, hence all .the water 
contained in said cavities may be considered as transformed 
into gas ; and this, therefore, must be submitted to a con­
siderable pressure which it is easy to calculate. The two 
cavities contain 8 '7 cubic feet of water. Water being 

Fig. 1.-THE TEREDO. 

taken as incompressible, it is therefore here replaced by 
8 '7  cubic feet of gas. Knowing the weight of hydro­
gen and oxygen, ' it is not difficult to find that the vol­
umes of gas, pr�duced as described, are, submitted . to 
a pressure' of 1,854'5 atmospheres or 27,817'5 Ibs. Now 

, \ 

Fig. 2.-LIMNORIA LIGNORUM. 

73 
New ' Agricultural . Inventions. 

Mr: Thomas G. Bass, of Pittsburg, Texas, has devised a 
new Single Tree for Plows, etc. , which is made wholly of 
wood. The construction, which is very simple, obviates 
vertical play and prevents the traces either from coming oil' 
or from becoming loose and falling under the horses' feet. 

A new Corn Marker, patented by Mr. Michael Akerman, 
of Steamboat Rock, Iowa, embodies a self-droppel' and 
marker to operate the dropping slide and to mark the 
ground opposite the hills. The construction embodies nu­
merous new devices, and is ingenious and effective. 

Mr. Nathan L. King, of Catskill, N. Y. , is the inventor of 
a novel Shearing Instrument for clipping horses, removing 
wool from sheep, etc. The outward motion of a follower 
carries a plate forward toward teeth, and ctlrved blades are 
caused to swing on pivots, so that their cutting edges follow 
those of the plate, thus making a shearing stroke. The teeth 
prevent the wool or hair from sliding between the edges of 
the instrument. 

An improved Cultivator, patented by Messrs. John S. and 
Chas, A. Johnston, of Rockford, Ill. ,  is so constructed that 
the plows may be raised from the ground by the backward 
movement of the driver, and that it may be easily guided 
and controlled. The construction is simple and mgenious. 

A new Rotary Cultivator, patented by Messrs. Chas. C. 
Bre�den. and O. T. Wheeler, of Bedford, Ky. , is so con­
structed as to stir the ground thoroughly while leaving its 
surface smooth. It is also of light draft, and it may be ad­
justed t o  work at any desired distance from the plants. 

Messrs. Philander W. and Hiram G. Briggs, of Howell, 
Mich . ,  have patented a new Grain Drill, which enables grain 
to be put in the ground to any depth, prevents its being cov­
ered too deeply when it may be ad visable to run the drills 
zigzag, and stops loose stones from falling upon the seed. 

A new Gate has been patented by Mr. Sanford W. Erwin, 
of Fay�tte county, Ind. , which may be conveniently opened 
by hand or by the wheels of a passing vehicle. The con­
struction is · novel and very ingenious. 

An improved Oatmeal Cutter, invent.ed by Mr. Herbert Z. 
Cole, of Cortland, Ohio, consists in the combina­
tion with a cutting cylinder, formed of a series of 
toothed circular disks, of a stationary cutting plate 
provided with a series of notches c orresponding in 
number to the circular cutters. The latter enter the 
said notches to effect the cutting of the oats at the 
point of contact with the said plate. 

Mr. David E. · LupoId, of Driftwood, Pa. , has de­
vi�ed a portable fence which has panels made of 
rails with tapering ends and extending only to the 
center of the posts. Said panels alternate with other 
panels in which the rails are extended to half the 
width of the posts, so as to fit on the posts of the 

if thiJ- piston screw be operated in the reservoir, K, to ' first panels. The posts are driven into the ground and the 
drive water into th.e cavities, if the gas in the latter be thus I panels are connected by wires or ropes. 

' 

reduced in volume in the proportion of 1 to t, it follows that Mr. Robert Cowden, of New Richmond, Pa. , has invented 
the pressure thereon is doubled and becomes 3,709 atmos- a new Hay. and Grain Unloader which embodies several in­
pheres or 55, 635 1bs. The 'current ean again be established, genious devices whereby the hay and grain may be unloaded 
the water again caused to descend to the level, b, and the quickly and conveniently and . without 'being scattered or , 

wasted. 
In order to protect the udder of a cow from the dirt of a 

stable, and to keep it warm during cold weather, so as to in­
crease the free flow of milk, Mr. Marshall R. Dowlin, of 
North Adams, Mass. , has invented a Protector, which con­
sists of a pouch made of leather and provided with straps 
so that it may be secured to the udder. 

An improved Cotton Chopper has been patented by Mr . 
Fig. 8.-1;IONE IN TELEGRAPH CABLE. Sampson N. Camp, of Forksville, La. In the frame be-

operation as above described repeated ; so that ultimately tween the plows is a rimless wheel, to the spokes of which 
pressures can be reached only limited by the resistance of are attached cups, which cover the plants that are to be left 
the apparatus. . I for a stand, and protect them from the soil thrown by the 

.. f • i .. plows. . . 
JOSEPH S. LYNN, the aeronaut who on one of his ascents Mr. James Higgins" of Westfield, N. J. , has also devised 

itl. England reached an altitude of 32,000 feet, recently made a new Oultivator. In this machine, by pressing a rod and 
an ascent of 7,000 feet neal' Caranjah, in India. He is con- operating a lever the plows may be raised from the ground 
sidering the feasibility of taking observations from a great or forced down to el).ter more deeply, as desired. The mid­
height for the discovery of the northwest passage. dIe beam, or any desired number of the beams, may be de-

tached as circumstances maY' re-
quire. 

A new Reciprocating Churn, de­
vised by Mr. Thos. J. Murphy, of 
Busti, Iowa, has two dashers con­
nected to an oscillating arm on 
each side of its fulcrum or pivot. 
The churn body is divided into two 
compartments by a vertical parti­
tion which has slots formed through 
it to allow the milk to pass freely 
from one chamber to the other. 
Many other ingenious devices are 
added, improving the general effi­
ciency of the mac-hine. 

A new Cultivator, devised by Mr. 

negative one in D. As the water 
decomposes, it may be supposed , NEW APPARATUS FOR 'tHE COMPRESSION OF ' HYDROGEN AND OXYGEN . .  

Reuben H. Slifer, of Holden, Mo. , 
is so constructed that the whiffle, 
trees cannot drop to the ground to 
injure or break the plants ; that it 
may be adjusted to work to any 
depth ; that the plow beams may 
have sufficient play to be properly 
�ided, or 1;>e raised out of contact 
with the ground in moving the ma­
chiDe froni place to place. It is 
well suited for farm use. 
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, . Te8tlDC T188ue8, ete. , 
. We are indebted, to the Twtile Manufactwrer for the iol­

.Jowing eXtra,ct from the Gtdde Practig:ue pour Z'uaai de8 Ma­
tieru Induatrielle8, etc. 

ceptions),.for the reason that, not �eing of the eame elastic­
ity and texture, the tissue will be leslil durable, and it is very 
difiicult to distinguish fl�x, hemp, and jute by eyesight. 

VETILLAltl)'S METHOD. 
ASOERTAINDlG AMOUNT OF DRESSING. A great �ny �ethod!l have been proposed, but the best 

In order to ascertain the amount of dressing aud other mat- known is that of M. Vetillard, which is very ingenious, but 
tel'S contained .in tissUes, the authorities iii. French naval delicate, and requiring an excellent microscope, enlarging 
matters and railway companies submit a sample to two pro_ 120 times. The object being a piece of the fiber, cO]0red 
longed macerations, one in tepid water, the other in boiling according to its nature by means of two solutions : one of 
soda lessive, under the following conditions :  iodine, dissolved in a solution of iodide of potassium ; �he 

1. Measure the sample, and Withdraw all threads which , other, glycerin, mixed with sulphuric acid, and the process 
might ravel out in the maceration and other proce'sses, and is as follows : 
thus interfere with the weight and consequent result. Avoid a. From the tissue, perfectly washed, lessivated, and 
testing too small samples : a piece half a yard long will suf- cleared of all impurities, threads are drawn from warp and 
fice, and will not require large apparatus for the testing ; if weft, and are observed separately. . 
it be of the whole width of the stuff, of course there is no b. Dip the thread in. the iodic liquid, and dry it with a 
fear of lateral unraveling, but lihe ends , must be carefully piece of linen, or, bett;er "till, white blotting or filtering 
looked to. paper. ' 

2. Dry the sample completely in a stove heated to about c. Lay it on a piece of glass, such as is used for inicrosco-
70° centigrade; or, in the absence of a stove, in a dosed sand pic observation, and divide and spread out the fibers with 
bath, or, still better, in a closed box containing chloride of the aid of the point of a needle. 
<ialcium. Care must, however, be taken that the sample be d. Place another glass on the fibers, set the whole in the 
not scorched. Then fold the piece quickly to get it into the ' microscope, and then introduce a sfngle drop of the sulphu· 
balance, alld weigh it immediately, while hot" as, being very ric solution between the two pieces of glass, and observe 
hygI'oscopical, it absorbs humidity from the air, and thus the color which the fibers assume whim the acid touches 
soon gets an increase of weight that must not be disre- them : flax turns blue, mixed more or less with yellow ; 
garded. hemp, green, mixed with gray; jute and phormium, yellow ; 
, ' ,3. To ascertain the amount of dressing macerate the sample China grass, gray; flat-rib, of gray-blue color. With a 

for eight hours in a bath at 50° C. , l'ain water being prefer- little practice of this method it is easy to see the difference 
able, the water to be 18 or 20 times the weight of the piece between jute and phormium on the ontl hand, and fiax and 
of stuff. The bath must not be allowed to diminish. suffi· hemp on the other, which is of itself of great importance 
cient water at the same temperature being added every hour, when there is a question of adulteration ; but it is very diffi­
or of tener, to ' keep up the same quantity. cult to distinguish jute from phormium and flax from hemp, 

4. After the above maceration each sample must be rinsed as, according to , the manner in which they have been pre­
iti: ordinary or rain water in an earthen vessel, without pared, they assume each other's tints, or so nearly as to de­
wringing, and taking heed that no threads escape. ' Then ceive the eye. By means of nitric acid, in which the fibers 
dry immediately and weigh without delay, as described are steeped, the dIstinction between flax and hemp and jute 
above ; the difference between the present and the previous and phormium is clearly shown, the former not being sf­
weighings will give the amount of the dressing, dissolved • fected at all/ while the latter takes a fine red tint. 
or detached. , In naval and railway contracts, difference al- TESTING MIXED SILK AND WOOL. 

lowed is 2 '5 per cent; which represents the inevitable loss If a piece of tissue of mixed wool and silk is plunged in 
due to the matters which form part of the yarn itself. If hydrochloric acid, the silk is soon dissolved, while the wool 
the difference be greater, there has been artificial dressing remain s, so that by careful weighing before and after the 
or irisufficient preparation, the yarn has been soiled by mat- operation, the proportion of the two fibers is easily ascer­
ters soluble in tepid water. The following method deter- tained. 
mines the other matters separated : OOTTON IN WOOL. 

,, 5. To find then the amount of matters which the original ' Finally, to ascertain if a woolen fabric contain' cotton, 
lessivation had, failed to eliminate, the samples are boiled for treat it with sulphite of sodium, and all the wool will be 
six hours in soda solution, marking from 3° to 5°  of the al- dissolved, leaving the cotton untouched. 
kaIimeier; that is to say, about 3 to 5 gramines of soda per TEST FOR INDIGO. , 

liter of water. The soda employed is,.common caustic soda, A good test for indigo is supplied by sulphuric acid, 
costing little more than ls. 8d. per pound. The same pre- mixed with its own weight of water. Steep a dyed specimen 
cauti'ons as mentioned above, and even gre11ter, must be in the mixture for five minutes, wash well and dry in the 
taken to .keep the bath replenished, or the alkaline , solution open air ; if nothing but indigo have been used, the color will 
will become too strong and affect the tissue. After the ma- be unaffected. • 

ceration is completed, the rinsing, drying, and weighing ... . .  � • 

must be carried out with all the precautions noted above. vanUla. 
The difference between the third result and the second is the Indigenous to Eastern Mexico, vanilla has been gradually 
�easure of the deficiency of the original lessivation. diffused by cw.tivation through the adjoining countries, and 

is now grown also in Java and other islands of favorable 
TEST OF RESISTANCE OF TISSUES AND CORDAGE. climate. It is an orchidaceous plant with a trailing stem 

The test of resistance of tissues and cordage shows the not unlike that of the common ivy, and, attaching itself to 
nature of the yarn and the quantity of matters contained any tree standing near, it rises to the height of eighteen or 
therein by the, following triple method : twenty feet. The fiowers are of a greenish-yellow color 

which is to be used in making the cream, ice, or sauce to be 
flavored. But as thil! is rather wasteful, and the vanilla is 
always expensive, the assistance of the apothecary is usually 
called for, and he furnishes. in response, a liquid extract 
which, when properly made, contains all the aromatic vir­
tues of the bean. 

So much has been written about the preparation of this ex· 
tract. and so many formulre for it published, that'one would 
think that its manufacture was attended with many per­
plexUies. This is not the case, however, so far as the ex· 
perience of the writer is concerned,. Everybody, at least 
every apothecary, knows that water and alcohol are the two 
almost universal solvents, and that a'mixture l!l" ;;uie  two 
serves to extract all the virtues of most �oots, barKs, leaves, 
and flowers. 

Fruits are no exception to the rule. and the vanilla fruit 
readily yields up its aromatic constituents to diluted alcohol. 
Applying, then, the principles on which the apothecary pre­
pares his tinctures in general, we may easily construct a 
formula .for 'the tincture, or, as it is commonly called , vanilla 
extract : Take vanilla beans, one avoirdupois ounce ; refined 
sugar, one avoirdupois ounce ; alcohol, 95 per cent, eight 
fluid ounces ; water, eight fluid ounces. 

Beat the beans to a coarse powder in a mortar, with the 
sugar, macerate them in the mixed , alcohol and water , for 'a 
week, shaking frequently, and finally strain the U�rnid 
through cotton cloth, using pressure, and adding enough 
diluted alcohol through the strainer to bring the finished 
product to the measure of one pint. The liugar is added 
merely to aId in dividing the vanilla. 

If I felt inyself called upon to imitate the example of cer­
tain foreign writers who give recipes for handkerchief ex­
tracts by the keg and cologne water by the barrel, it might 
be necessary to revise my formula to make it workable, but 
" small dealers " will have no difficulty with it as it is, ex­
cept in regard to its costliness. With vanilla beans at the 
present price ($14 to $16 per lb. wholesale), the extract 
can be sold at, say, $2 per pint, and yield such a profit 
as the retail druggist must usually deman d ;  but when the 
price of the beans advances, as it sometimes does, to more 
than double this figure, it is almost impossible to sell it to 
advantage. 

As every one in the trade knows, vanilla extract is fre­
quently adulterated with a mixture of tonka essence. The 
fiavor of the latter somewhat resembles that of vanilla, but 
is much inferior in evel')' respect.�J. H. S. , in Bo�ton Jour­
nal of Ohernistry 

... , . .  ., 
AlltroDollllcal No1es. 

BY BERLIN H. WRIGHT. 
PENN YAN, N. Y. , Saturday, February 2, 1878. 

The following calculations are adapted to the latitude of 
New York city, and are expressed in true or clock time, 
being fOl" the date given in the caption when not otherwise 
stated. 

PLANETS. 
H.lI[. H lI[  Mercury rises . . . . . . . . . . . .  5 43 mo. I Saturn sets . . . . . . . . .  " . . . . . 8 07·eve. Venu� sets . . . . . . . . . . . .  7 50 eve. Uranus rises . . . . . . . . . . . . . .  6 24  eve. Mars m merIdian . . . . . . . . . .  5 06 eve. Uranus In meridian . . . . . . . .  1 18 mo. � sets . . . . . . . . . . . . . . . . . . 11 52 eve. Neptune in meridian . . . . . . 5 21 eve. JupIter rises . . . . . . . . . . . . . .  6 04 mo. Neptune sets . . . . . . . . . . . . . . 0 5 '.!,'0. 

FIRST MAGNITUDE STARS. 
H.lI[, H.lI[. Antares rises . . . . . . . . . . . . .  8 12 mo. , Altair sets . . . . . . . . . . . .  5 26 eve. Regulus rises . . . . . . . . . . . . .  6 26 eve. Fomalhaut sets . . . . . . . . . . .  5 58 eve. Spfcarises . . . . . . . . . . . . . . . . 11 3 eve. Algol in meridian . . . . . . . .  6 OS eve. A:rctm:ns rISes . : . .  . . . . . . . .  10 05 eve. Capella in meridian . . . . . .  8 15 eve. Sirius m ,!,eridil!n . . • , . . . . .  9 47 eve. 7 stars (cluster) in meridiau 6 48 eve. Procyon m. merIdjan . . . . . . 10 40 eve. Betelgeuse in meridian . . . .  8 56 eve. Aldebaran m merIdian . . .  7 37 eve. RIgel in meridian . . . . . . . . .  8 16-eve. Vega sets . . . . . . . . . . . . . . . .  6 85  eve. 

a. The weight of the tissue per square yard is taken after mixed with white, and the fruit or capsule, the part for 
the samples have been well dried in, the stove or in the which the plant is cultivated, is from three to eight inches 
sun. long, of a yellow color when gathered, but gradfi!Uly turn· 
, b. , The number of threads in warp and weft is ascertained ing to a brownish black. The vanilla of commerce has been REMARKS. 

�y the ordinary thread ' counter of a quarter-inch field. ascribed to a number of species of the plant, but it is now The sun is moving northward rapidly, changing in decli-
c. The resistance to traction of either tissues or cordage generally admitted that Vanala planifolia furnishes the nation 44" per hour. Day's length, 10 h. 9 m . ,  53 m. longer 

is measnred by means of an apparatll.s which has two jaws, mOlit of oUr supply. than the shortest. Duration of twilight, 1 h' 33 m. , which 
bEltween which the tissue or cord is fixed, one jaw being sta- The fruit of the vanilla, or vanilla " bean," as it is usually is slowly shortening, reaching the winter minimum March .4. 
tionary and the other connected with a lever, which is called, is, when fresh, of the thickness of the little finger, Mercury attains his greatest western elongation February 2. 
loaded until the sample breaks. In France the . apparatus and is fleshy, smooth, and firm, but in drying it contracts He can only be seen at or near the time of greatest elonga­
used is the dynamometer of Perreaux, which costs about £8. to flattened cylinders from three tenths to four tenths of an tion, as he then is at his'greatest angular distance from the 
li'or tissues the trials are made with blmds sixteen inc�es inch wide. The surface is finely furrowed lengthwise, sun. Taking mean values, we find Me,rcury is brightest 
lo:iJ.goand two inches wide, one cut lengthwise and another 'shining and unctuous. The pod contains .  a multitude of three days after greatest elongation west, and three days be-
crosswise of the stuff. minute, black seeds, imbedded in an aromatic pulp. . fore greatest elongation east, or between greatest elongation 
, .  :REQUIREMENTS OF THE NAVY, ETO. Vanilla is principally gathered by the native Indians, who and superior conjunction. But cases may and do arise 

The: following are the oonditions required by the navy sell it to the witites, the latter preparing it for market. In when the time of greatest brilliancy falls before greaiest �iid. pU9lic offices for the following ,principal tissues : this process it is spread out to dry in the sun for several elongation west and after greatest elongation east, or 1)e-

:Kind of Tissue. 

Threads per " Resistance of a 
centimete�. Weight per band 5 cm.wide. 

hours, and then wrapped in woolen cloths to " sweat. " Like tween greatest elongation and inferior conjunction, which 
pepper, it undergoes its principal change of color and tlavor fact, so far as I know, is not mentioned in any treatise on 
during this operation, and is finally dried by exposing it to astronomy. To cau�e the point of greatest brilliancy to 

In 'the j In the 
��.�."�,..-__ ----�. I -�-�-.--. W�t. 

square 
meter. 

Length- I' Crose. the sun · for a day or two. There are several varieties of occur, as last mentioned, the earth must be at or near peri­
wise. wise. vanilla, differing in excellenee and price, the long beans helion, and Mercury at greatest elongation, and at or near 

k. k. k. being preferable to the short kinds. The best come from aphelion. This will be the case when Mercury ,is at aphe-�:&���Wi:th. : : : : . : � : : :  = = � � m Mexico. lion and greatest elongation, about January 1. The elonga-
Tilt cloth : . .  , . . . . . . . . .  : . . . 82-,'18 10-11 540330 

to
to 560

870 
2

200
70 � The 'fragrance of vanilla is not due to an otto, but to, a !ton of Mercury, which occurs this day, happens to fall Doubre'yarJ1.h�mmoek cloth - 18 ..... 

Sailcloth No. 1 . . . . . . . . . .  22 I 7 ·  550 275 410 crystalline sUbstance foun.d in the fruit and known as vanilUn. within the limits of this case. The earth being only 33 days 
Bm::. ,�::: g; singie yam .'��� d.�4 � �� � Vanilla serves the double purpose of perfume and flavor. from perihelion, and Mercury 16 days from aphelion, the 

..:;.....:;...-..,.�. ---�-----'----:-.---:-.----.-. While it laeks the quality necessary to make it acceptable time of greatest brilliancy occurs a few hours before greatest 
, 'After experimenting on samples well dried at a tempera ' for the fomier use in a pure state; it is largely employed in elongation west. Jupiter rises 1 h. 6 m. before the Sun, and 
tare of aoout 30· C. , the same ' should be repeated with compounds, forming an excellent ingredient in sachet pow- 7° 9' south of the sunrise point. Saturn's rings disappear 
others damped with water, which. of course, generally offer ders and scents for pomades, and a basis for some .delight- February 6 ; the sun passing below their plane, and the earth 
greater tesistance than dried samples. ful handkerchief'essences. ' remaining above. The earth will not reach their plane until 

- TESTING FmIlRS. . .  
. . With respect t o  flllers, there i s  the double question o f  ac­
tua1.resistance and of durability, and there is often a differ­
'ence Of opinion respecting their fitness for certain purposes ; 
'Soine,forinstance,as jute and phormium, tenax,are definitely 
'objected to in tissues of, first qui.litY; ,but all are agreed that 
tissues and:<ior4age ShoUld alwa.ys be ot �ne kind (with ex-

As a flavor, vanilla undoubtedly occupies the first rank, March 1, when we shall see the southern surfa'ce, the rin.gs 
and here is at its best when used pure and simple. The reappearing as slowly as they disappeared. Algol is at min­
only problem connected with its c'Ulinary nse is how to se- imum brilliancy February 3, 5 h. 25 m. monpng ; February 
cure its delicious aroma without adding the bean, woody 6, 2 h. 14 m. morning ; and February 8, 11 h. 3 m. evening. 
fiber and all, to the delicacies in which its presence is (J Ceti (Milra) is fast disappearing, becoming invisible during 
coveted. The primitive mode is simply to boil a bit Of the the latter part of February. Milra in meridian February 2, 
bean in some ot the water or milk, a.s the case may be" Ii h. 2.1 m. 17 sec. eveniIlg. 
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FEBRUARY z, 18t8.1 
, ,New, �.alllca1 I'Dvelltlonll. 

An in��ious Sounding Mll!chine, by whiCh 
the depth of water is quickly and accurately 
shown, has been invented by Mr. F. E. 
Schrom, of Whitewater, Wis. There is an 
endless graduated indicating be�t, combined 
with the reel that carries the sounding line, 
to which a relatively low .velocity is imparted 
in such a manner that equal lengths of the. 
line, when winding upon or unwinding from 
the reel, are represented by much shorter dis­
tances moved by any point on the belt. The 
graduations on the latter are numbered to in­
dicate fathoms and quarter fathoms on the 
line. 

Mr. Daniel H. Merritt, of Marquette, ].Iich. , 
has patented a new Friction Gearing, the im­
provement in which consists in II)aking a 
triangular or V-shaped groove between the 
bases. of the teeth, at a more acute angle than 
the latter. The teeth or ribs travel faster at 
the periphery than at the bases, and are con­
sequently liable to the greatest wear at the 
outer portion of their surface. By the pres­
ent arrangement, it is claimed that , as the 
ribs ·wear away they will maintain their 
OrigUUil form. 

Mr. · Lorenzo Meeker, of Oswego, N. Y. , 
has invented a new Lifting Jack by which a 
heavy weight may be lifted either from the 
ground or from the lJop of the device. There 
is a combination of a vertically sliding bar, a 
peculiarly constructed clutching device, and 
a lever fulcrumed on the tubular standard, by 
which the vertically sliding bar is guided. 

In a new Car Wheel patented by Messrs. 
H. Scheibel, Jr. , George M. Seeley. and John 
Schneider, of Bridgeport, Conn. , annular elas­
tic packing is interposed between the cy lindri­
cal faces of the tire and the web, the object 
being to absorb·the jar, deaden the sound, and 
diminish the force of concussion, thus afford­
ing a better riding wheel and reducing the 
wear on the tire. 

Mr. L. Morgenthitu, of New York city, has 
devised a new Paper-feeding Machine, which 
consists of a vertically reciprocating and oscil­
lating casing or receptacle, that is arranged 
with a narrow longitudinal slot at the curved 
bottom, and :filled with some adhesive sub­
stance for the purpose' of taking up and lift­
ing a· sheet of material at the down str9ke of 
the receptacle and carrying it by the- up stroke 
and by contact with a top stop screw to the 
feed rolls, so as to be taken up by the same. 

Mr. T. A. Blake, of New Haven, Conn. , 
has recently devised a new Ore Crusher, the 
object being to secure a regular feed and the 
avoidance of sndden strains upon the frame 
or the rods of the machine. The materials to 
be crushed are broken to uniform size and 
placed in a hopper. A sliding cover is then 
adjusted to supply the required material to the 
rolls. The rotation of. a roll beneath the hop­
per causes an even supply of material to fall 
from the latter to the crushing rolls, where it 
is reduced to a uniform powder, either coarse 
or :fine, as may be desired. New devices are 
provided, so that under sudden strain the rolls 
are permitted to yield without the necessiW 
of overcoming increased resistance_ 

Mr. Carl A. Schumacher, of Walla Walla, 
Washiugton Territory, has devised a new 
Sewing Machine Shuttle, one advanta,ge of 
which is that the tension spring and its fasten­
iIig are permanently attached to the shuttle 
case, and consequently none of the parts are 
likely to become mislaid or lost. 

A 'new Cross Tie for railways devised by 
Mr. David Horrie, of Keokuk, Iowa, consists 
of a cast or wrought iron tie made of a broad 
bearing surface, center bottom rib, and with 
lateral top :fianges, that bind on the base of 
the rails and :firmly secure the same. With 
this are combined straight screw bolts, having 
spiked heads that pass in grooves of the tie 
across the bottom of the rails. 

Mr. Clark P. Hayes, of Brooklyn, N. Y. ,  

haa ihvented a Machine for Cutting and Grind­
ing:'Logwood, ';bjch is intended to take the 
place of the separate machines now used for 
that purpose. It works rapidly and separates 
the fine particles from the coarse chips, which 
last are conducted away and reground. 

Mr. Elson Towns, of Cisne, Ill. ,  has devised 
a new Govemor for Steam Engines, which is 
so .contrived that the relation of the centrif­
ugl11 force of tll,e rotating balls to the resis­
tance changes as the balls rise or fall ; and the 
relation of, the motion of the balls to that of 
th� moving sleeve is .also variable, so that the 
go,yernor is most seJ!,sitive :when sensitiveness 
is . i'equired. 

�7.5 
, OW ]lOOKS · AlfD l'DLICATIOlfS. . '_ov6!l·i'J:IlIh·th,e w.ter, then Cleaned, pOliBtred, oUed, 

UPLAND GAME BIRDS AND WATER FOWL OF and temllered, . . 
THE UNITED STATES. By A. Pope, � Jr. How are tho�e.lcollapsi!>le ,  tubes m!!de used, to.lIut a.r-The OhM'geforInaerflion wnder tkiB liead iB � Dollar 

a line jor each iilBertion. d S · A & C tists' oil colors up in ? A. On very much the same Publishe b,t cnbner, rmstrong 0. , 
principle as lead pipes are made-the JIl6tal is heated '

743 and 745 Broadway" New York city. and drawn (in dies) to the required shape by pressure; 
We have received the t1rst part of one of the most . 

1. I have a Daniell battery (zinc was cast from chain A Rare Opportunity;�A new Factory, with Engine, elegant oruithologica.\ works that has been published lIUmP buttons). It will llot work sometimes for 'a long BoUer, Shafting, etc.; In a splendid location ; sUItable since Audubon produced his colossal volumes, The I ,tlme, arid then very weak. I would like to know the for manufacturing ; will be sold for less than � of Its Idea Is to present a series of exact illustrations of many , reasou? A. it is likely that your' battery zinc contains original cost, or will be leased on easy terms . For par- of the pTi;ncipal game birds and water fowl of the Uni- lead. 2 . .  Can the. sU. lnha. ts of cop' p� .. sol. uti.·on l;te m .. . 114, . e ticuJars. address L . :A.  Lawton, Herldmer, N. Y. If b x ,  ted States, drawn from and colored to the' 1 e y an ar- so strong as to impair the action of the l;tattel'J'? A. Not Alcott, Mt. Holly, N. J., pledges power to ll9-ual any tist sportsman who has studied them' for years, and in DanleIi.'s form of battery. . . 
Turbine. � whose ability as a painter in water colors is of high or-

I want some patented article in Wood or Iron to man- der. Tke sketches, which are reproduced ' in tac-slmile (4) J. L. P. says : In tlie SOIENT.IFIC AlIER-
utaeture . De Valois St . John, LeonardSville, N. Y. . In the highest style of chromo-lithograph!.c art, repre- lOAN of Decemher 15, 1877, under "Notes . . and Queries;" 

sent the male and female of each variety of birds and is the following bylI� R:H. (16) :  " What is the col;tect Manufacturers of Water Motors address Wm. More- the descriptive text is taken from WilSbn'8', Audubon's , . answer to the followiug example? 714-'714-+-('84 -' '084, house, 1,D2S Delaware Ave . ,  BnfllLlo, N. Y. Baird's, Cone's, and other standard ornithological books, X '25 of 6)." There were .two answers given, '1554' IiIid Everybody their own Nickel Plater; no battery. Send The entire work is being published in the mosts umptu- 711'52942+. In your an�wer , you say the second solu­Bc. staiIip for'jlarticulars to Wm. Munch & Co . , Groton, ous , manner, .and . when complete will form one of the tion is the correct one. I clI\im the t1rst (1554) to be the. Tompkins C o . ,  N. Y.  handsomest· productions of a publishing hOuse already correct answer, and give my reasons below. A. The For Sale.,-Machb:!ery and Compositions of all kinds renowned for the artistic excellence of what it puts statement Is ambignouS ; it may be rendered IIi�fo11-l' of Matches. Apply to J. H . , P .  O. Box.�, N. Y. city. forth. The part before us relates to the American dliferent ways, thus : 1. (714- ·714)+[('84.,.. ;D!l4) X '25,X�] Machine Cut Bl:ass GearWheels for Models, etc. (New Snipe and the Green Winged Teal. The four following =1554. 2. (714_ '714)+['84-('034X ·25X6»)=24;6e'}17. 
LIst.) D ;Gllbert & Son " 212 Chester St., Pblla. ,  Pa. parte-there ate to be five in all-:-descn'b'il the wood- 3. 714.,.. [·714+[(·84- '034) X ·25X6]]=;0712�444. .4. 7i4:;-

Canadian Patent For Sale.-Mey's Dryer for Grain, cock, mallard duck, quail, black duck, rnfIled grouse, [·714+['84- ('034X ·25X6)]]=711 ·529. In the qIJoti<mtli, 
Malt, etc . ,  has been iu practical use for several years in blue billed duck, prairie chicken, and red headed duck. the decimals a.i'e carried out to only the tllird Plllce. , 
BnflllJo, N. Y. A ddrliss F. H, C. Mey, BnflllJo, N. Y. The work Is .sold by subscription only, at $2;50 per 

(5)' M. H. R. says : It is desir!ld to deaden Galvanized Iron Cornice Machines.-The most Im- part. 
the fioor iu a schoolroom. The room is about 4IT x 3G, prov!>d, Straight and Circular . Prices reduced ; Calvin AllEs' COMPENDIUM OF PRAO�ICAL .AND OR- ' the ceiling underneath is of .� inch bOards. , mat Carr, Cleveland, 0., and Hewes Macblne Works, NeW81'k, NAMENTAL PENMANSHIP. BY' Daniel T. would be the best and c)leapest mode, of doing ttr A. N . J.  Ames. Published bY' A. J. Bicknell & Lay down two or three thicknesses of building lIaper For a 15 in. Swing Lathe having 1% in. hole tbrough Co. , 27 Warren St. • New York. . Price, under the fioor plank. Head Spl�dle, somethln¥ new, address Star Tool Com- cloth, $5. pany, rroviMnce, R, I. 

This is a large quarto volume containing 48 plates, For New Dlustrated Catalogue of Foot Lathes, Scroll finely executed by photo-lithography, and placIBg be. Saws, Small Steam Engines and, Amateur's Tools, send 
fore the .penman a great variety of models for imitation, stamp to Cbase & Woodman, Newark, N·. J. 

Mechanics, Builders, Architects, and Plumbers, send :::fera�,:r:::��:!�:�n��
�
���e:�::a��� ����� 

for speclniens of Manu!r. and BuUder, 3'l Park Row, N. Y. bets (many entirely new) are embodied, besides numer-
Carpenters.-Your Saws will eut' straight by using my ous designs for ' borders; monograms, and the variolls 

Jointer; the teeth will all be of an equal length. Sample formal ' documents, such as resolutions, testimonials, 
by maU, 26 ets. ;  f.I per doz. E. Roth, New Oxford:, Pa . etc. , in preparing which the pe,nman's skill fulds its ern­
I want agents. ' cial test. The author states that it Is tlie most com-

For the best and most practicable Brick Making Ma- plete handbook 'Of ornamental penmanship extant; It 
chine, address Chambers Bros. & Co . , Philadelphia, Pa .  ' is very handsomely published. 

For power and durability, Alcott's Water Wheel, lit. 
PALLISER'S AMERICAN COTTAGE HOMES. ·Hollt', N. J.. 

Published by_A. J. Bicknell & Co. , 27 2d,Hand Iron Planerbuilt by Smith of Salem. :plane 1S Warren St. , New York. Price $5. ft. x 30 In. ; price $lI75. A . C . Stebbins, Worceste�, ¥;
ass; 

coniice Brak.es. J, M .. Robinson & Co., Cincinn3ti,0 The above-named publishing house is doing valuable 
service in its frequent publication of copiously illllS­Noise-Quieting Nozzles for Locomotives, Steamboats, trated works containing deSigns for dwellings which etc . T . Shaw,916 Ridge Ave . ,  Philadelphia, Pa. are not only moderate in price but in accordance with a 

(6) A. S. asks : How are blue photographic 
pictures made? A. First solution: . Potassium fenncy­
anfde, 120 grains; water, \I ozs. Second solution : Am­
mon-terric citrate, 2 ozs. ; water, 140 grains. Mix; the 
separately made solutions, ftlter into a ftat dish and fioat 
plain photographic paper oli It for 3 or 4 minutes. Dry 

the paper in the dark and expose it to strong sunlight 
under the negative for 8 or 10 minutes. Wash the print ' . 
in running water, dry, and mount. A little gum arabic . 
in the bath Is said to greatly improve the picture. 

(7) J. M. S. asks : What are the coloring 
matters used by confectioners-red, blue, yellow; and 
green? A. ruue : Indlgo powder, soluble indigo (sulph­
'indigotic acid), Prnssian blue. Yellow: Sa1fron, Turkey and Persian yellow berries, quercitron, fustic. ' and 
aluminous lakes of these. :Mixtures of blue lind yellow . 
make green; Red: C<ichine�, carmine or lake, Bral'lil 
wood lake madder lake. Carmine Is often adulterated 
with vermlliion (mercury sulphide) ; it lihonld, If pure, 
dfssolve without residue in strong aqua-ammonia. Bolt Forging Mach. & Power Hammers a specililty. constantly improving popular artistic taste. American 

Send. for circulars. Forsaith & 00 . ,  Manchester, N. :p. village architecture has long been remarkable for lack (8) A. H. J. writes : Can ' you Inform me For Town & VlIIllge use, Comb'd Hand Fire Engine & of beauty, chiefiy perhaps on account of the rapidity how I can obviate' tlie following diftlcnlty with my cC!ok Hose Carriage, $SOO. Forsalth & Co . , lIianchester; N. H. with which new towns spring up iu tb.is country, and stove? A thick, black" tarry substance almost contin-
John· T. Noye & Son, Buffalo, N. Y., are ManUractur- the necessity of building at low cost. Now that the ually .oozes tbrough the joints of the pipe and drips ,.on­

ers of Burr MIli Stones and Flour lIfill Ma.cblnery of ,all best architects do not. think the plltnning of a work- to the stove and carpet, and has a strong, disagreeal)\\l 
kinds, o.nd dealers In' Dufour & Co . 's Bolting Cloth. man's cottage unworthy of their skill, we may look for odor. The draft is good ; the wood used is beech and 
Send for large Illustrated catalogue. . 

the application of better principles both in construction maple, thoronghly seasoned. The pipe is n'earlY new POWer & Foot Presses, Ferracnte Co., Bridgeton, N. J. and exterior appearance . The present work is a nota- and perfect ,  about 16 feet fu length from stove. to thim­
ble instance of what may be �ne toward adapting ney, with only one elbow. The stove, with th!s. excep-Solid' 'Emery Vulcanite Wheels-The Solid Original really tasteful and new designs . to the exigencies of A Th b t '  . 

EmerY ' Wheel - other kinds lmitatlous and inferior. tion, is an excellent one. . e tarry su s ance you 
(Jautlon.--our uame is stamped In full on all our best moderate outlay. Here are 50 designs, each giving the mention is a product resu'lting from the destrnctive dis. 
Standard Belting, Packing, and Hose. Buy that oIlly. necessary plan'8, elevations,and perspectives of cottages, tillation of wood, and consists principally of pyroligne­
The best Is the cheapest. New York Belting and Pack- . none costing more than $3,500 to erect complete, l!ond ous acid. Your stovepipe acts ali a condensing worm to Ing OompanYj lWand 38 Park Row, N . Y. ranging from that figUre down to as low as $325 for a a stiU or retort, such as Is 'used in chemical manipula-

Steel Castings from one lb. to five thousand Ibs. In- very neat 2 room 1� story dwelling. All are tastefnl, tions; 'in fact, you are making pyroligneQus acid ;  ,but 
valuable for . strength and durabUity. CIrculars free. many picturesque and elegant. They are intended for 'as you seem to take.no Interest or pleasure fn :this man" 
Pittsburgh Steel Casting 00 .. Pittsburgh, Pa. the country and look rural,which Is much more than can ' ufacture, we suggest as a means Of preventing ' It that be . said of the ine:lfe<;tual attempts to imitate French city you connect your stove direc tly with' a 'brick chimney, For Best Presses, Dies, and Fruit Can Tools, Bliss & architecture on a reduced scale, which of late years i 'bl Williallis, cor; of Plymouth and Jay Sts., Brooklyn, N.Y. many architects have made, in.planning country homes. 

so as to use as little metal stovep- pe as POSSI e. 
Hydraulic Presses and Jacks, new and second hand. Full forms of speciftcations and agreements are given, (9) F. 'H., S. asks for a good indelible ink 

Lathes,and l\laCblnery for PoliBbing and Bnillng metals. so that the reader has only to select his design lind to use with stampst A. Mix equal p�rts b[llck <ixtde of E. Lyon & 00 . ,  470 Grand St., N. Y. make a contract with a builder to have it constructed. manganese and hydrate of potash, heat 'to redness, and 
Shaw'S Mercury Gauges, U. s. Standaid , of Pressure. rnb with an equal quantity of smooth white clay into a 915 Ridge Ave . , Philadelphia, PR. PRACTIOAL .' STUDIES IN LINEAL DBA WING. paste, water being added for that ptn'pose; or, sulphate 
New Milchinery at Second-hand Prices.-Two Brown Designed and engraved by E. Becker. ·of manganese, 2 drachms; '  lampblack, 1 draehm ; pow-& Sharp's No . B Screw'Machlnes ; Five Prentice .Hand Price 75 cents. For sale by the author, dered loaf sugar, 4 drachms ; rubbed int(1 a paste with 

and Foot Lathes ; siX Boiler Feed Pumps ;  detall"d list ' Box 140, Stapleton, Staten Island, N. Y. water. After stamping, dry the linen and' wash well in 
free. E .I .N . Howell, 'l2O FIlbert St., Pblladelphia, Fa. This.ls a portfolio of six finely engraved plates, exhlb. ! water. Mix aniline red or rubine extra, 2 to 4 drachms; FrIction Clutches warranted to save Rolling Mill Ma- Itingmouldlngs, volutes" arid pedestals, and the Tuscan, , alcohol aud water. eac11 7 ozs.;  glyee�, 15 ozs. ; heat 
chlnery from breaking. Also HOisting Machines and Ionic, DOri

,
c, Corintbian, and Composite orders of archi� I ·and rnb . together with a little . tanliic acId or ' sumac ex­Safety Elevators. D. Frisbie & Co . , New Haven, Oonn. tecture. Problems and solutions and various explana- tract and alum water. Fo� blue, :U�. soluble. wa�r blue 

For Salil.-An Elevator, with Carriage, suitable for a tions are engraved upon the plates. Janiline) dissolved in. a sulncient quant:tty (about 150 
Hotel. 'Apply to Morgan & Co., 1M South 4th St . , PblIa- parts) of hot dilute glycerin, Soluble nIgrosine may in 
delphia, Pa. a similar manner be used · for 'blaek ink. 

Poll�ldAA. Sqi>plles ,of . all kiuds. Walrus Leather 
(10) F. W. lf. asks how.to hold India irik Wheels, all l\iz.es and shapes. Greene, Tweed & Co., N.Y. 

in solution like that prepBred by Winser & Newton ' For Solid Wronght Iron Beams, etc., see advertise- A. Thll ingredients are digested 1.or two hours at a'high ment. Address Union Iron lW1ls, Pittsburgh, Pa., for temperature in a Papiri'e digester. A drop of cl(1ve oil 
lithograph, etc. should be added and a little ox-gall. , 

Felt Qi every �escription for MaBnfactnrers' purposes, (1) C. L. asks : Is there any way to pre- .' . . . . . ' . ' . • 
especiallY adapted for POlishing, can be tnrnIshed In any vent a li�um ' vitre block from checking? I have a , .

' (�1) .  J. V . . asks : .  What IS the . feedmg pn.�­
thickneSS, size. or 'shape , Tlngue, HouSe & Co., Manu- piece. that I use for cutting stencil plates on, and it has clple of the German students' lamp? A. The equill­facturers; . . Salesroom, 69 Duane St.,  N. Y. Factory at begun to check quite badly. I shonld like to prevent it . 'brium of a liquid in communicating 'Vessels. , Consult Glenvm�: O<i�n� . , • without injuring the wood. ;A. 011 would have a tend- ' some text"bookOn Natural Philosophy. . " "  

Ice Maehines. Clayton & Cook, Daretown, N. J. ency to stop it If freqUently appUed. A coat of para- Will ordinary rubber bands answer for making a coat-
Improved Wood-working Machinery made by Walker fin would close the peres and prevent the aetion of the Ing or cement by dissolving in bisuJphlde of carbon 1 

Bros. , '13.arid 75 Laurel St .• Philadelphia, Pa. air upon. the Abers. 'It might be b01llld with all iron ;A.' No; use gnm rnbber or · caoutchouc. ., . , , " 
Skinner 'POrtable Engine Improved, 2 1-2 to 10 H. P. ferule. 1; What is the cheapest manufacture of . ammonla? 

S & w rI Pa • h . A. By decomposing the solution of the sulphate or car-klnner . oOd, E  e, . (2) F. :13. as�s what. papler mac e 1� c�m- bonate obtained from the liquor of ' gas works, by Vertical Scientific Grain Mills. A.W.Straub & Oo.,Phfla. posed of · to;r !p.aking ornaments, also hQW to mix it for slaked lime aided by heat. 2. About what is . the cost Fine Taps arid'Die$' for Jeweler's, Dentist's; and Ma- casting. A. It �s a mu:ture of 
,
paper pulp an� hot melt- ' of manufacture · per lb. ?  A • .  If you refer to aqll8- 'Or chlnlst's use, in cases. , Pratt & Wbltney, Hartford, ct . ed glue; tM mIxture IS poured or cast wh�e hot in ,liquorof ammonia, crude, 10 cents ; chemically pllr(l, 75 

Weld less .� Cold-drawn Steel Bofler and Hydraulic moulds which may be made of plaster of Pans, and aS cents. . ' 
soon as it sets by cooling is removed from the mould, . ' . , , . " d � , Tubes'." Leng & Ogden;212 Pearl st . , N.  Y. 
and allowed to i!ry 1!y exposnie tO the air; and :w.hen . (1�) D. S. asks : Is there any metha , o.f 

Bafao/ Llnen H<;lse f<!r factories, hotels, and stores, at dry it is varnished or polished, ' according to the degree keeping the werm out � white hickory,. A • . The ap�lI-10wes� !'!Ltes . , G�ene, Tweed & 00 . . 18 Park Place, N.Y. of finisb that Is required. 
" cation ' of a dilute solntion of t�nin miXed with about Diamond Tools. J. Dickinson, 64 Nassau St., N. Y. • . ' . 10 per cent of zinc.chloride is sald·to preserve. the wood 

The best Turbine Water Wheel in nse. Alcott, Mt • • (3) S. A. H.ewrltes : Please mfonn me bOW l' to saine. extent. ' ' 
sCrew taps-are hardened ; those we have with the dies , . . '  ' .: . . ' H=:�I=:�rs shonld try'the pure natural Lubrfcating are a reddish color, and stand quite well, but we can- .  (18) ;1. ' S.' asks : Is it practicaDle to ma.nll-
not make any that wIII stand at that color. A; It may facture ice by utilizing the cold' given oll.t by the expan­oU , Produced and prepared by Oeo. Allen, 18th street, rlnkl I .. "'? A Franklin, Pa. , It �does not gum or chill in cold weather, be that yon harden' at too high a heat. 8p e pu ver- slon of compressed air (say ·  to .five . atmosp.,.6l'6"1 ' . 

and Wean! .as. well as lard 011 . Price by the barrel SO ized yelIow: �u.s,siate of potash over your taps. When Yes, but the p�ocesses invol\1ng ether, auhydroull sill. 
cents per gallon. Packages oUO'galions sent on reOOlpt they, lire �,ate!i , to � !1qll red, again place them in the phurous oxille and other ehemicals are more econom!· 
of 1S.75..  1ii'e and increase. the heat .for� a few moments until the ca.\. ' . . . '  . 

More ' than tw�lve thousand crank shafts mBde liy prnssiate . ts . thoronghly' fused or ftuxed over the snr- j 
. ' " ' .  'd'd  d 

. 
Chester Steel OIlBtJngs(lo .  now runnillJl[; R Yean!' constant face; and then Immediately plQ1lge� and shake them (so (14) S. S. alllts: . What can be a .  e to cqJl!-
use proves themstronger and more dllrable than wronght that they will cbill qnickly), into lind under el681'" cold I moo black writingj�k� nWte it ll ��p� lnk? A,,/>-
iron. See advertlsement, pap 'is; , water. When,thoroagh!j oOol, the � or taps _ tb l1e ! Iittlll lOaf' sligar diSsolved II)' heat. 
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(15) G. F. and others ask for recipes for per- will have ,/I piece of sllk ot sllfiicient JEmgth to h4ng 'l Bars and tires, machine for. H. Ross, Sr . . . . . . . . . . .  198,216 
manent black, blue, and red inks that wtll not mould? A. over both .sides of cylinder tacked in the middle Basket,' A. Fox . . . . . . . . . . . . . . . . .. . . .  : . . . . . . . . . . . . . .. . .  198,289 

Bruised Aleppo nutgalls, 12 Ibs. ; water, 6 gallons ; boil to the rDd m,entioned above. Is this right? A. Yes, Bed bottom, F. C. Bartlett . . . . . . . . . . . . . . . . . . . . . . . 198,335 

In a copper ve.sel for an hour, adding water to make up but instead of fastening the silk fiap of your frictional Bed 1)ottom, A. D. Cooke . .  . . . . . . . . .  . . . . . . . . . . . . . . .  198.189 

for the portion lost by evaporation; strain, and again ' machine to the wooden rod between the supports, it Bed bottom, spring. S. P.  Smith . .  , . . . . . . . . . . . . . . .  198.423 
boll the galls .with fonr gallons water for hnlf an hour', would be better to fasten it by means of silk thread to Bed lounge. F. Jen.en . . . . . . . . . . . . . . . . . . . . . . . . . .  ; . .  198.001 

th f "  d bb . Bedsteads. clothe. clamp for, F. Woocl,ward . . . . . . 198,443 
strain, andboH a third time with 2y' gallons, and .train. e nctIOn pa o� ru er, so �ha� the Silk thread will Bee hive, J. M. Shuck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198,223 
Mix the .everal liquof3, and, while hot, add green vito be the only electriC commUDlcatIOn between the fiap Boats, coal tipple for loading. J. O'Hanlon . . . . . . . .  198,383 
rlol (copperas) coarseiy· powdered, 4 ,  Ibs. ; gum arabic, and the rubber. With the size of machine you men- BOilers, transmitting steam from, O. Gebauer . . . .  198,373 

powdered , 3J.\i lbs. Agitate until dissolved, and after tion, the silk fiap should be 18 inches wide. Book clamp. W. C.  Watson . . . . . . . . . . . . . . . . . . . . . . . .  190,487 
settling strain through a hair sieve. Product 12 gallons (26) G. E. S. says : 1 am using tin to mould Boot and shoe. D. H. Murphy . . . . . . . . . . . . . . . . . . . . . . .  198,:U9 
very fino and du' r"ble S mac logwood 0 'k' d h Boot and shoe edge trhnmer, J. E. young . . . . . . .. 198,284 - " .  u ,  , a , au em- small articles. What cau I do to have them come from Boots and shoes, stay for seams of, A .  Seaver . . . .  198,220 lock bllrk are frequently substituted for ·galls in the the mould bright? A. Try an application of tallow as Boring machines.,bit clamp for, F. Dezendorf... . .  198.280 
preparation of common ink. When , such is , the ' case, soon as the mould is cast. Box lron, J. G. Rnger . . . . . . . . . . . . . . . . . . . . . . . . . . . . 198,314 
only one sixth or one seventh of their weight of cop- W F C S Braid packages, clasp for, D. & D. L. Goff . . . . . . . . 198.375 
peras should be employed. A few drops of creosote (27) • . . . will find full description Braiding machine, F. Whelan . . . . .. . . . . . . . . . . . . . . . . .  198,230 
will prevent mould. A very bright' blue ink is made by of steel tools for turning chilled rOi:s in the SCIENTIFIC Braiding machines, gear for, J. Keleher. Jr . . . . . . .  198,244 

dissolving laun�ry blue in a sufficient quantity of hot AMErucAN SUPPLEMENT of September 2, 1876. They Brake, automatic wagon, H. Hunt . . • • • . . • . . . . . . . . .  198,889 
water; or mix, by grinding into a paste with water 20 : are hardened as hard as fire and water will make them. Brake shoe holder, B. E. Atwood . . . . . . . . . . . . . . . . . .  198.381 
parts of finest PrusBian blue and 3 parts yellow prussi- Any stiff solid engiue lathe will answer. Brick compound, fire, Evans & Presoott . . . . . . . . . . .  198,284 

d & B 
Brick molds, machine for sanding, B. F. Hewes . •  198.385 ate of potassa, aud ilute sufficiently with water. to (28) T. ros. · say : How can we keep iron Brick, etc :, oven for drying. J. K. Caldwell . . . . . . .  198,847 which a little gum may be added. Or use Hoffmann cylinders from rusting? We do not want to put any Burglar alarm, M. S. Bolt . . . . . . . . . . . . . . . . . . . . . . . . .  198.387 

blue 3 B., dissolved iu 300 parts of water. Red : Pure grease on them , and we find tha: rust will come through Butter, purifying rancid, R. W. Barnard . . . . . . . . . .  198.384 
carmine, 12 grains ; aqua-�mmonia. 3 ozs . ;  dissolve, ' nickel plating. A. Give them a coat of lacquer: Button fastening, C.  M. Underwood . . . . . . . . . . . . . . . 198,828 
then add powdered gum, 18 grains. Drop rake is gener· 29) W B H Cake cutter, C. F. Schell , Jr . . . . . . . . . . . . .. . . . . . . . . . .  198.219 
ally used In place of the more costly carIlline : use J.\i ( . . • asks for the best process Cake turner. J .  Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198,241 ( 

drachm as above. ' Or use " rubine extra " dissolved in known for tempering mainsprings for gun lock " also Oan opener, J. McWilliamS . . . . . . . . . . . . . . . . . . . . . . . .  198;206 
150 parts of water. the best steel for that purposeP A. The blazing pro- CIIJl, sheet metal. E . A. Leland . . . . . . . . . . . . . .  198.305. 198,300 

cess is generally considered the best. Use spring steel Oan tops, die for cutting, Kearns & Jensen . . . . . . . 198,201. (16) J. N. asks : What ink is used by book· or English double shear steel. Capstau, power, Manton & Remington [rl. . . . . . . .  8,001 
binders for printing the covers of books in black? A. 30 

Car coupling. J, Ohapman . . . . . . . . . . . . . . . . . . . . . . . . . . .  198,849 
Ordinary printing ink. ( ) F. A. P. says : l am casting plates of Car coupling, G . W . Liviek . . . . . . . . . . . . . . . . . . . . . . . . .  198,399 

1 F F k irregular form, and I want to run the metal on chill. Car coupllng, J. Ramsey, Jr . . . . . . . . . . . . . . . . . . . . . . . . .  198.415 ( ?) ' . ' its s how dex.trin is prepared ? , Thus far I have failed ; the plate always cracks aud Car coupling. Stevenson & Swan . . . . . . . . . . . . . . . . . . .  198,318 
A. Ml� a gram or two of starch WIth about three spoon- : wrinkles in cooling. A. Your chill was probably not Car door, Miller & Susemihl. . . . . . . . . . . . . . . . . . . . . . .  198.408 
ful� of

.
cold wa�er and a drop or t,;o of sulphuric acid, � thick enough. To pre-vent cracking, the cooling must Car replacer, M. Waters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 198,326 

and hoil the mIXture for a few mmutes. When suffi. ' be made to take place equally at all parts. Car roof, H. Aldridge . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  198,177 
ciently boiled, a drop of the solution should no Jonger I • • •  Car roof, J . C .  Wands [rl . . . . . . . . . . . . . . . . . . . . . . .  7.988, 7,999 
be colored blue by iodine solution. Agitate the liquid I (31) W. Y. asks how to temper mlllplCks ? Carbonatlng beverages, J .  Matthews . . . . . . . . . . . . . .  198,403 

with a little chalk to remove the acid, filter and evap"- -!'. Heat them to a low red heat In a charcoal fire, turn- Carbureter, W. F. Bossert . . . . . . . . . . . .  . .  . . . . . . . .  198,270 

rate to drynesi!. The product .is dextrin. A similar m? them ov�r and over to heat evenly; dip in water Carbureters, regulator for. B. E. Chollar . . . . . . . . . . 198,353 

conversion is produced by boiling with malt. Dextrl'n WIth the chill off, and temper to a clear brown color. Oard. playing, O. W. Saladee . . . . . . . . . . . . . . . . . . . . . . .  198,217 
Carriage spring, A.  Woeber . . . . . . . . . . . . . . . . . . . . . . . . . 198,259 

or British gum is produced commercially by heating dry MINERALS, ETc.-Specimens have been re- Carriage top, J. V. Emmitt . . . . . . . . . . . . . . . . . . . . . . . .  198,194 
starch to i\�ou� 320° Fah. iu revolviug sheet irou cyliu- ceived from the following correspondents and Carriage top iron. C. J. Brackebush . . . . . . • . . . . . . . . .  198,184 
<lers and grmdmg to flour the harl} yellowish product. • . d 'th th 1 ' Oart for heating plastic compOSitions, A. Dietz . . .  198.356 examme • WI e resu ts stated : C t f It C Bri t 198 186 

(18) A. H. asks : How can 1 temper Ameri- as er, urn ure. . n on . . . . . . . . . . . . . . . . . . . . . . . .  • 
J. S.-No. 1 is hornblendic schist. No. 2 is a variety Oasters. attachment for, L. B. Barker . . . . . . . . . . . .  , 198,184 

can tool steel after welding it iu a piece of iron so it will of bitumiuous coal. No. 3  is Ol'thoclase. No. 4 is calc- Centrifugal machine, W. Cairn . . . . . . . . . . .  : . . . . . . . . .  198.846 
do for cold chisels? I have tried it differeut ways, but it spar.-S. B.-It is chlorite-hydrous silicate of monel!ia Chaiu links, machine, Schinneller & Fitzpatrick . . 198,417 
gets so brittle it will not staud. I wish to manufacture and alumina colored with oxidec of chromium and iron. 

Chair. H. ,Heywood . . . . . . . . . . : . . . . . . . . .. . . . . . . . . . . . .  198,386 
knives for straw cutters, welding steel ou iron, and draw N . Chair, E. J. Smith . .  . . . . . .  . .  . . "  . . . . . . . . . . . . .. . . . . .  198,421 

ot metaliferous.-M. F. B . . (arab box).-ArS!illaceous Oh ' f ldi G M Al [ 1 8 004 it out. What is the best steel to use for that purpose? � aIr 0 ng. . e eer r . . . . .  . . . . . . . . . . . . . . . . . . .  • 
limestone containing iron sulphide- and arsenl'd", and Chair foldl'ng D N "elleg 198 418 A. If you use chrome steel you will find no difiiculty. " . . � . . .. . . . . . . . .  . . . . . . . . . . . . . . .  , 
probably a trace of copper and lead sulphid es. Shver Ohhnney cap. G. Chase . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . .. . 198,850 

(19) L. N. says : 1. 1 wish, to make a flask was not detected.-E. G.-It is a brown coal contaiuiug Ohn,n, M. K . Duty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198:363 
18 by 6 inches, to hold liquid carbonic acid. Of what more ash, moisture, and oxygen than that used ou the Cider mill. Z. Thoman . . . . . .  . .  . . . . . . . .  . . . . . . . .. . .  ' 198,226 
thickness ' ought the iron to' be P  A. Vessels of ' this Mississippi. By distillation it will yield a gas and sev. Clocks, pendulum regulator for. H. C .  Jacot . . . . • •  198,390 

kind lire made of cast brouze an iuch In thickness. 2. eral oils; it is a good fuel .-Blne box, unlabeled-four Clocks, winding alarm for. L. P. Bergstrom . . . . . .  198,268 

What would 'be the weight of such a fiask made of the samples of rich lead sulphide ore (salena). Nos. 2 and Cogs. machine for cutting wooden. W. L. Morris . 198,209 

f • 3 'f CompOSitor's stand, R. N. Patterson . . . . . . . . . . . . . . . .  198,310 
sa est matel1alP A. About 90 1bB. 3. How many Ibs. are argent! erousand contain .copper.-A. B. K.-No. Oondenser, coiled tube rotary, P. S.  Forbes . . . . • • •  198,288 
.would it hold? A. It would contain about 5'8 of the 1 is argentiferous galcnite in a calcareons slate gangue. .Oooklng apparatus. J. G. Smith . . . . . . . . . . . . . . . . . . . . .  198.316 
liquid oxide. 4. In 1 lb. of liquid how many cubic An assay would be necessary to determine its value- Cooking, steam, Post & Furbush . . . . . . . . . . . . . . . . . . . .  198,212 
feet of gas P A. About 8J.\i at the ordinary tempera- it is .valuable. Nos. 2 and 3 similar to No. 1. No. 4 is ' Oo�n sheller, A. E. Lake . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.337 

ture� , . earthy celestite-:strontfum sulphate. 'Corset, H. M. Chapman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198,848 

(20) A. S. C. asks .how to produce a thin 
enamel or skin upon paper board that will dry�quickly, 
without penetrating, and give additional strength, and 
at the same time be porous and iudestructible, 
as nearly so as possible, to fire at ordinary heat? "A. 
You may try strongest solution of water glass. made 
white hot Into a thick paste with siliceous earth-tri­
poll, rotteJ:lstone, etc. ,  powdered felspar or kaolin. 

• 

(21) X. X. X. asks how to mix the best sol­
der that can be made for soldering brass to iron and 
Iron to Iron? A. Mix equal quantities of tin aud Jead. 
. I want about 3,500 turns on a foot lathe; would ,you 

run a countershaft in centers or in bearings to get that 
speed ? A. In bearings ; centers would give too much 
trouble, requirlug so much lubrication. 

(22) W. E. G. writes : 1. I wish to make a 
pair of experimental telephones, to work on a short 
line. Wil\ u,e foJIowing materials answer the purpose 1 

. I have a pair of round steel bar ma�nets: each is 6J.\i 
Inches long by t. inch In ' diameter; also 1 oz. No, 40 
silk covered copper wire, and two thin iron plates ( , 
of an iuch thick). Is anything else necessary? A. yr: 
have aU the requirements for a pair of instruments de­
scribed in our issue of October 6, 1877. You will, of 
course, find It necE!!!sary to use some form of sounding 
box in which to set the membrane or diaphragm. 2. I 
have seen it stated that there is a piece of soft iron 'at­
tached to the magnet at the end next the diaphragm,and 
the wire is wound round this. Is this piece Qf iron nec­
essary, and if not,' is it an advantage? At It is not 
necessary, and iu the style of instrument you describe 
It does not appear to us as an improvement. 

(23) C. E. R asks whether nickel plating a 
brass musical instrument Injures Its tone in the least? A. Yes, although the injury might not be noticed ex­
cept by those whose sense of hearing is very sensitive. 
We belie"e the sweetest·toned ,instrllllfents are made of 
wrought silver. 

(24) C. M. L. asks how aniline inks are 
made' A. Red.,..Use .. ruoine extra " or aurin dis­
solved In 150parts of water. Blue-vlolet-methYI-�iolet 
IS B, Hoffmann violet 3 B, or gentian-violet B, dissolved 
1n 300 patts of water. Blue--water-blne BR 5B or 2B .In 200 parts wllter. Green-methyl-green (drystals) In 100 parts water. Blue·black-aniliue·gray in 200 parts 
water . .  Black -soluble nigrosine in 200 parts water. 
The color in each case is dissolved in the quantity of boiling·water "mentioned, and . filtered. The addition 
of gu� i� n9t necessary. If tlie writing when dry re­
taill11 a bronzy appearance, more water must be added to tlie ink; , 

COMl'(UNICATIONS :aECEIVED. 
, .The Editor of the SCIENTIFIC AMERIC.l.N acknowledges 
With much pleasure, tl'ie receipt of original papers and 
contribntions upon the following subjects : 

On a Standard of Beanty. By J. F. G. M. 
On Gas Poisoning. By J. K. 
Ou Making Wooden Pulleys. By B. T. D. 

IDNTS TO OORRESPONDENTS. 
We renew our request that correspondents, iu referring 

to former answers or articles, will be kind euough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquJries fail to appear should 
repeat them. If not then published, they may conclnde 
that. for good reasons, the Editor declines them. The 
address of the writer should always be given. 

Inquiries relating to patents, or to the patentability 
of inveutions, assiguments, etc., will not be published 
here. All such questions, when initials only are given, 
are thrown intO the waste basket, as it woulll fill half of 
Qur paper to print them all; but we generally take pleas· 
ure in answering briefiy by mail, If the .writer's address 
is given. 

WANTS AND BUSINESS INQUIRmS, 
Almost any desired information. and that of a busi­

ness nature especially, can be expeditiously obtained 
by advertising!n the column of " Businllss and Per­
sonal," which is set apart fqr that purpose subject to 
the charge mentioned at its head. 

We have received this week the following iuquiries, 
particulars, etc . ,  regardill'l: which. can probably be elici­
ted from the .writers by the Insertion of a small adver. 
tisement in the column specitled, by parties able to sup" 
ply their wants: . . 

Who makes the Stoue� & Whepley millP 
Who makes a good self-governing windmill for driv-

ing machinery? 
Where can zircouium bc bought, and at what priceP 
Who moulds sawdust into picture frames ? 
Who makes electrical batteries for gas lighting? 

OFFICIAL. 

'Corset clasp, J. H. Bongartz . . . . .  : . . . . . . . . . . . . . . . . .  198,269 
Oosmetlcs, tu:>e for holding, J. N. Petingale . . . . . .  198,210 
Cotton chopper, S . N .  Camp . . . . . . . . . . . . . . . . . . . . . .. . .  198,274 
COW'" bag protector, M. R. Dowlin . . . . . . . . • . . . • . . . .  198,282 
Oradle or.c1'I», swinging, J. MCNE\81 . . . . . . . . . . . . . . . . .  198,405 
Cultivator. Ludlow & Pruitt . . . . . . . . . . . . . .. . . . . . .  , . . .  198,'lO4 
C¥ltivator .and planter, cotton, M. T. Skinner . . . . .  198,254 
Cultivator and seeding machine. C. O. Gardiner . .  198.372 
Oultivator, rotary, Breeden & Wheeler . . . . . . . . . . .  198,339 
Onspadore, E. A'. Heath . . . . . . . . . . . . . . . .  , . .  : . . . . . . . .  198,199 
Cuspadorefor cars. Burr & Towers . . . . . . . . . . . . . . . . .  198.273 
Oylinders, boring wood, C .  Buokley. . .  ' . . . . . . . . . . .  198.344 
Dampers. controlling, Brandrlff & Shnmerman . . .  198,185 
Disintegrating cereals, process, R. d'Heureuse . . .  198,192 
Electric light, W. Wallace . . . . . . . . . . . . . . .. . . . . . . . . . .  1!l8,486 
Elevator. windlass water. T. B. Barber . . . . . . . . . . . .  198.268 
Engine, D. Stanton . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  198,427 
Envelope. L. Harsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198,296 
FabriCS. manufacture of ornamental, !'. A. Dailey 198,858 
Faucet, G. F. Fogerty . . .. . . . . . . . . . . . . . . . . . . . . . . . . .  198.286 
Faucet or cock, I. Simmons . . . .  . . . . . .  . . . . . . . . . . . .  198,253 
Feed water heater, J. C. Stead . . . . . . . . . . . . . . . . . . . . . .  198.428 
Felt, manufacture of articles of, A. P. Dalley . . . .  198.857 
Felt skirts, making ornamented, P. A. Dalley . . . . . 198.856 
Fifth wheel for vehicles, ! .  W. Mead . . . . . . . . . . . . . .  198,407 
Fire alarm and gas Intercepter, A. A. Frecot . . . . . .  198,871 
Fire arm', revolvlng. Wesson & Bullard . . . .. . . . . . .  198,228 
Fire arms. rear sight for, A. T .  Decker . . . . . . . . . . .  198,279 
Fire arms, sight for, G. L. Winship . . .  , .. " . . . . . . . .  198,281 
Fire boxes, crown sheet for, H. S. Bryan " . . . . .  198,842 
Flock cutting mach!ne. E. D. & A. S. Wilcox . . . . . .  198,440 
Fly trap, portable; F. F . Thedens . . . . . . . . . . . . . . . .. 198,255 
Foot power machine, G. W. Brown . . . . . . . . 0 0'. . . .  198,272 
Forge. H. H . Hoff . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . .  " 198;337 
Fork for pickles, etc., S. Poole . . . . . . . . . . . . . . . . . . . . .. . 198.313 
Fruit dryer, H . B .  Smith . . . . . . . . . . . . . . . . . . . . . . . . . . .  ,198;422 

Fruit jar cover, W. G. Whitman . . . . . . . . . . . . . . . . . . . .  198,429 

Furnace condensing mercury, Evans & Prescott. 198.238 
Furniture. school, M. W. Chase . . . . . . . . . . . . . . . . . . .  198,352 
Gas apparatus, T. R: White . . . . . . . . . . . . . . . . . . . . . . . . .  198,.138 
Gas, apparatus for generating. C .  G .  Brewer . . . . . 198,340 
Gas brackets, stop for swing, E. Langerfeld . . . . . .  198,3C4 
Gases, destrOying sewer, S. J. Corbett . . . . . . . . . . . . . . 198.277 
Gate, J. U. Fie$ter. . . . . . . . . . . . . . . . . . . .  .. . . . . . . . . . . .  198,869 
Grain drill, P. W. & H. G. Briggs . . . . . . . . . . . . . . . . .  198.2':1 
Grain drills, sprln� hoe for. E. F. Stoddard 198,319, 198,320 
Grasshopper catcher, M. H . Simpson . . . . . . . . . . . . .  198.420 
Gun barrel, W. H. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.383 
Guns, shl!tlug mechanism, D .  W. Farrington . . . .  198.366 
Guns. cartridge feeder, D. W. Farringt{)n . . . . . . . . .  198,368 

I N 0 E X 0 F I N V E N  T I O N  S Guns, traverse mechanism; D. W. Farrington . . . .  198,867 
FOR WHICH I Harrow, J. E. Marshall . . . . .. . .  . . . . . . . . . . . . . . . . . .  198,401 

Letters Pate t c th U I d St t 
Hat sweats. putt�ng in. C. F. Bosworth . . . . . . . . . . . .  198,388 

n 0 e n te a es were I Hats, etc .• machme for napping, W: E. Gowdy . . .  198.377 
Granted In tbe Week Ending Hay and cotton press, 'Sehuck & Wlldman .. . . . . . . .  198,224 

December 18  1877  Hay press, 1.  R .  Kulp . . . . . . . . . . . . . . . . . . .. .. .. . . . . . .  198,396 

AND 
" Hay rake and lOlder, A. T .  Dora . . . . . . . . . . . . . . . .  , . .  198,281 

. EACH BEARING THA'I' DATE. Hay rake; horse, W. Adriauce . . . . . . . . . . . . . . . . . . . . .  198,828 
[Those marked (r) are. reissued patents:1 Hay rake, horse. S .  D. Bates . . . . . . . . . . . . . . . . . . . . . . .  198,836 

Hay tedder tooth attachment. J. Mudgett . . . . . . • .  19ff,410 (25) S. T. writes : 1 wish to know if an A complete copy of any patent in the annexed lIsf, Heater for desks and seats, M. W. Ohase . . . . . . . . . . 198.351 
electrical cylinder, made as. folIQws, will auswer for tbe including both the specifications and drawings, . will be Horse collar and hames, H. W. Thomson . . . . .  • • .  198.2'<7 

purpose in the experiment called " Leyden Jar Dis- furnished from this office for one dollar. In ordering, Horse collar attachment. L. Deming . . . . . . . . . . . . . .  198,191 
charge," described in SUPPLEMENT 105, Jan , 5. Two 

please state the number and date of the- patent · desired, Horseshoe. Senft & Lorch . . . . . .  : . . . . . . . . . . . . . . . . . .  198,419 

II ' d . h and remit to Munn & 00 .. 37 Park Bow. New. York '  city; Horseshoe nail machine. J. A. Huggett (r). . .  • . . . .  8.003 we seasone uprlg ts, parafined between which swiugs Hose coupling, W. W. Marsden . . . .. . . . . . . .. . . . . . . .  198,40'1 on an axisrunniug clear tbrough, a bottle 12 inches di: Abdominal supporter. Gray & Foster . . . . . .. . . .  : . . .  
'
198,198 Hub. clamping. G. H. Clemens . . . . . . . . . . . . . . . . . . . . . . 198,138 

ameter, 24inches long, including the neck. The axis of Air, moistening, C. R. Merrill . . . . . .  :: . . . . . . . . . . . . . . . .  198,008 llluminating apparatus, H. A . . Clum . . . . . . . . . . . . . . .  l!n,276 
the cylinder � a small pulley geared by cord to one 4 Animal trap, S. McBride . . . . . . .  ' . . . . . . . . . . . . . . . . . .  198.246 ' Inseet powders, distributor, A. M. Ellsworth . . . . .  198,381 
times its dia!Ml:er. The nprights are glued into It well : Bale ties, Instrument for opening. O . Lester . . . . . .  198,398 : ITODing,table. A .  ·Altken . . . . . . . .... . . . . . . . . . . . . . . . . . . . .  198,262 

seasOrreli :wal�ut base. I propose to apply the s'lk II l1ltnrt cutting Implement, wire. O. B. Withington . 19M42 , Jewelry. manufaeture of cabinet, W. A. L. Miller 198.207 
' liS 1'6i1o-ws': A rod. running from suppott t l ap. R"rk fro·n wood, m'tChlne for removln,!,. 1. Wlnn 198.827 I· Knlfe cleaner, J. T. Cronin . .. . . . . . . . . . . . . .. .. . . .. . . . 198,278 

, ' . 0 support : Barrels. machine for se�tblg uP. C. 0, Appleby . . .  198,820 ; KilIves to handIAs,attlloching. G. S . Hastipgs (rl. . . .  ,8,000 

[FEBRUARY 2, 1 878. 
Lamp, C. F .  A .  Hinrichs . . . . . . . . . .  , . .  , . . . . . . . . . . . . . .  198.SOO 
Lamp, Squire & Little . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198,<25 
Lamp, W. H. H. Stineman . . . . . . . .  , . . .  . . . . . . . . . . . . .  198 .430 
Lath holder. B. W. Hoyt . . . . . . . .  " . . . . . . . . . . . . . . . .  198,888 
Lathe, metal turning. J. W. Post . . . . . . . . . . . . . . , .  198,211 
Leaf. metalliC, A. E. Outerbridge, .Ir . . . . . . . . . . . . . . .  19&.209 
Level, O. Pickering . .  . .  . .  . . . . . .  . . . .  . . .  . . .  . . . . . . . .  198,311 
Life boat, O. E. Beaumont . .. . . . . . . . . , . . . . . . . . . . . . . . .  198,26'i 
Live stock register, P. Littleton . . . . . . . . . . . . . . . . . .  198.307 
Locks, arbor for safe, H. Urban . . . . . . . . . . . . . . . . . . . . .  198.824 
Locomotive, traction, J. Batley . . . . . . . . . . . . . . . . . . . . .  198,266 
Looms, mechanism for, L. J. Knowles . . . . . 198,202, 198.203 
Meat. machine for chopping. J .  Steigert (rl , . . . . . . . 8,002 
Meat holder. S. Poole (r) . . . . . . . . . . . . . . . . . 7.995 
Mechanical movement, G. Sanford . . . . . . . . . . . . . . .  198,416 
Milker, A. A. Durand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 198,862 
Nut lock. A. D. Rock . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  198.251 
Opera glass. J. A. Finch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198,195 
Ore separator. S. Stutz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198,432 
Ores. roasting. ! .  M. Phelps . . . . . . . .  . . . . . . . . . .  . .  . . .  198.tI3 
Overalls, H. S. Flood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198,287 
Overalls, G. C. Henning . .  . . . . . . . . . . . .  .. . . . . . . .. . .  198,299 
Pail and lantern. dinner, J. Haight . :  . .  , . . . . . . . . .  : .  198.294 
Paper bag. C. E. Sawyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.218 
Paper collar machine. C. Spofford . . . . . . . . . .. . . . . . . . .  198,�21 
Paper embossing machine. G. P. Drummond . . . . . .  198.241 
Paper fastener, J. G. Johnston. . . . . . . . . . . .  . . . . . . . .  198.200 
Paper, pa�chment. T: & T. S .  Hanna . . . . . . . . . . . . . .  198.382 
Paper, etc., waterproof surface, C. W. Sharpless . .  198,222 
Paper pulp, grinding wood for. J. H. Burghardt . .  198.286 
Paper vessel, P. M. Auhlbaugh . . . . . . . . . . . . . . . . .  , . . .  198,382 
Passenger mcoIder, W. B. Sylvester . . . . . . . . . . . . . . .  198,424 
Pavement. concrete, Skinner & Bonnet.(r) . . . .  7,996 7.997 
Pavements. composition for, N. B. Abbott . . . . . . . .  198,260 
Peat .. compressing machine, D. Townsend . . . . . . . . .  198,256 
Pipe coupling and joint, E. T. Steen . . . . . . . . . . . . . . . .  198.817 
Piston, lubricating, H. A. Jamieson . . . . . . . . . . . . . . . ·198,891 
Plane. bench. H. Baecker . . . . . . . . . . . . . . . . . . . . . . . . . . .  198,100 
Planter. qorn, J. W. Allison . . . . . . . . . . . . . . . . . . . . . . .  .' 198.829 
Planters, self-dropping for coru, M. Ackerman . . .  198.261 
Platform or mat, non-conducting, H. L. Palmer . .  198.�12 
Plow and cnltivator, gang, C. Domschke . . . . . . . . . . .  198.198 
Plow. clevis, spring, J. F. Chase . . . . . . . . . . . . . . . . . . .  198,275 
Plow, gang, M. S. Curtiss . . , . . . . . . . . . . . . . . . . . . . . . . . .  198.190 
POlishing vegetable fiber, etc .• G. & T. Shl1w . . . . . .  198,81 5  
Postal card, double, C. A. L .. Totten . . . . . . . . . . . . . . . 198.822 
Pressure jack. hydrauliC, S .  A. Alexander . . . . . . . . .  198.176 
Printing. etc., IP.ach�ne. rotary, G. P. Drummond. 198,289 
Printing surfaces. G. P. Drummond . . . . . . .  19�.238, 198,240 
Printing surfaces, producing, G . P . Drummond . . . .  198,287 
Pulley block, E. Y. Moore . .  . . . . . . . . . . . . . . .. . . .  . . . .  198.247 
Punch, conductor's,· R .  H. Morgan . . . . . . . . . . . . . . . . .  198,409 
Railroad speed indicator. W. W: Wythe . . . . . . . . .. , , 198,238 
Railroad switch. W. Wharton, Jr . . . . . . . . . . . . . . . . . . .  198.229 
Railroad track, J.  Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198,870 
Railway crossing, 'E. H. Johnston . . . . . . . . . . . . . . . . . 198,898 
Railway rail chair, Driver & Smith . . . • . . . . . . . . . . . . .  198,360 
Railway switch, J. J. Golden . . . . . . . . . . . . . . . . . . . . . c .  198,197 
Rein holder. E. B. Guild . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  198,890 
Roofing tile, P. Polnton . .  " . . . . . . . . . . . . . . . . . . . . . . . . . .  198,414 
Salt cellar and napkin holder, T. R. Timby . . . . . . . .  198.485 
Sash balance, J .  C. Anderson .. . . . . . . . . . . . . . . . . . . . . .  198,i79 
Sash fastener, B. Bush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198,345 
Sash fastener. R. H. & G. H .  Randall . . .  . . . .  . . . . . .  198.250 
Saw mill guide, F. A. & C. W. Olds.o  . . . . . . . . . . . . . . . , J 98,208 
Sawing machine, scroll, N. Stafford . . . . . . . . . . . . . . . .  198,426 
Scales, device 10r weighing, F. Fairbanks . . . . . . • •  198,365 
Scarf, C. Loeb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198,400 
Scissors and shears, L. Harsh . . . . . . . . . . . . . . . . . . . . . . .  198,297 
Screw, jack, W. Guthrie . . . . . . . . . . . . . . . . . .  , . . . . . . . . . .  198,292 
Sewing machine, revolving hook, J. Tripp . . . . . . . . .  198.257 
Shaft hanger. O. Oooley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198,854 
Shaving m'1/!'. J. W. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  198.225 
Shearing machine, N. I, . Kink . . . . . . . . . . . . . . . . . . . ' . .  19s;ses 
Ship building, A. Muhleisen . . . . . . . . . . . . . . . . . . . . . . . .  198,248 
Singletree, T. G. Bass . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  198,265 
Smoking tube, W. Brisbane . . . . . . . .  . . . .  . . "  . . . . . . .  198,841 
Soda from its sulphate, making, F. Gutzkow .' . . . .  '. 19B.29H 
Spark arrester. H. S. Bryan . . . . . . . . . . . . . . . . . . . . . . . 1 98,843 
Speed recorder, reclproc"tlng. W. W .  Wythe . . . . .  198,282 
Station Indicator. Kohler & Turck . . . . . . . . . . . . . . . . . .  198,395 
Steam engine. rotary, W. R, Rigbtor . . . . .. . . .. . .  i98.214 
Steam generator, Renshaw & Tower . . . . .  , . . . . . . . . .  198,213 
Stocking supporter, G. B. Bolton . . . . . . . . . . . . . . . . . .  198,183 
stop!ler fastener. F. J. Seybold . . . . . . . . .  . . . .. . . . .  198.221 
Stove. J. J ewett . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . .. . .  198,243 
Stove. cooking, D. Stuart . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.431 
Stove. heating, J. A. Jones . . . . . . . . . . . . . . . . . . . . . . . .  198,394 
Stove, parlor. F. H. Root . . .. . . . . . . . . . . . . . . . .  . .  . .  198.215 
Tea pot, etc . •  N. Plympton . . . . . . . . . . . . . . . . . . . . . . . . . .  198,812 
Telegraphs, receiver for harmonic. E. Gray . . . . . .  198 ,379 
Telegraphy, Morse telephoniC system of. E , Gray. 198,378 
Telephone or speaking telegraph, J . J .  MaTigh e  . . . 198,400 
Thill coupling, J. C. Gould . . . . . . . . . . . . . . . . . . . . . . . . . . .  198.876 
Thill coupling. J. E. Waltou . . . . . . . . . . . . . . . . . . . . . . . . . 198.825 
Thrashing machine. J. Brown . . . .  . . . . . . . . . . . . . . . .  197,187 
Thrashing machine, W .  Crotzer . . . . . . . .. , . ; . . . . .  .. l�et3Q5 
Thread, maki<lg waxed. D. U. Jennings . . . . . . . . . • .  198,892 
Tire adjuster. G. Tryon' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  198,258 
Tobacco pall. A. Alford . . . . . . . . . . . . . . . . . . . . .. . . . . . .. 198.178 
Tobacco pipe, Fisher & Kistner . . . . . . .  , . . . . . . . . . . . . .  198;285 
Trace holder, W. K. Hardenbrook . . . . . . . . . . . . . . . . . •  198,295 
Turbine wheel, J. Stewart . . . . . . . . .. . . . . . . . . . . . . . . .  198,429 
Umbrella, A. Gilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . ,  198,874 
Vapor burner. J. Musgrave . . . . . . . . . .. . . . . . . . . . . . . . . .  198.(11 
Vehicle spring, wooden. Thompson & Muldoon . . .  198,821 
Vehicle wheel. C. W. Heiden . . . . . . . .  " . . . .  ' . . .. . . . . .  198,884 
Veneers, embosSing mounted, C. H. Hagemalln . . 198,381 
Veneers. machine for cutting, J . D . McEachren . . .  198.�04 
Ventilator, car, T. Frame . . . . . . . . . . . . . . . . . . . . . . . . . . 198.290 
Ventilator. car J. Williams' . . . . . . . . . . . . . . . . . . , . . .  198,4(1 
Wagon curtain fastener. Watters '" Schuessler . . .  197,252 
Wagon rack. O. E.  Adamson . . . .  , . . . . . . . . . . . . . . . . . . .  198,285 
Wagon spring. Haylock & Benedict . . . . . . . . . . . . . . . .  198,298 
Washlong machine. I. Hogeland . . . . . . . . . . . . . . . . . . . . .  198.242 
Washing machine. T. E. McDonald . . . . . . . . . . . . . . .  198.205 
Water closet. Sulzbacher & Yvelln . . . . . . . . . . . . . . . .  198.438 
Weighing samples of grain, F. Fairbanks . . . . . • . . . .  198.864 
Well , boriRg machinery. J. Bennerscheldt . . . . . . . .  198,162 
Windmill, J. J. KimbalL . . . . . .  . . . . . . . . . . . . . . .  . . . . .  198.302 
Wool, treatln!' mlneral, A. D. Elbers (r) . . . . . . . . . . .  '7,994 
Wrench and vise, combined, H. T. Gates . . . . . . . •.. 198,291 
Wrench, monkey, W. H. Glover. . . .  . . . . . . . . . . . . . . . 198.196 
Wrench, monkey, Sanborn & Burro_ghs (r). . . . . . . .  8.005 
'Vrench, screw, l!J. T . Barlow . . . . . . . . . . . . .  . .  . . . . . . .  198,264 

DESIGNS PATENTED. 
10.352. -FoNT OF PRINTING T:ypES.-Andrew Litt)e. New 

York city. 
10,353 . ....:PARLOR OVEN STOVE . --J . A .Lawson, Troy, N.Y. 
10,854.--JEWELRY.-J. W. Miller et al" Newark, N. J. 
10,H55.-CARPETs.-,Davld McNair. Boston. Mass. 
10,S56.-CARPETS .-T .  J. Stearns, Boston, Mass . 
1O,3§�.-BuRIAL CASK:ET H.l.NDLE,-W. M. Smith, Merl. 

�� den, Conn. ' 
10,35S to 10,380.-BASE BURNING STOVES .-N .  S. Vedder 

' et al., Troy. N. Y. 
10,S61.-WALL POCKETS .. -M. G .. Sesnon, Brooltlyu, N. Y .  
10.36'�.-BURIAL CASKETS ,-W.M.ReId. Am�tel'd"m. N. Y. 

[A copy of any of the above patents may be had by 
remitting one dollar to MUNN & Co . ,  87 Park Row, New 
York clty.J 
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Inside Pall'" each insertion • • •  7:S cents a line . 
Back Page, each insertion _ • •  - $1 .00 a line 
Jilngravings may head advertisements at the same rate 

per line, by measurement, as the letter press. Adver·· 
tisements must be received at publication Office as early 
as JIlridav morning to appear in next istrUe. 

Founded by Ma,Ihew Carey, 
1'185. 

BAIRD'S 

FOR PRACTICAL MEN. 

Jcitntifi'c !mtticJI. 
BLAKE'S STO N E  AND ORE B R E'AK E R  A N D  CRUSH II; R .  

nl:��f:����:��'k�1f:�a�u���,:�0�� �'th/if�it:J'g�:ta.,� ��d ��;:r:!�o�J&t'!�: 
First Premium wherever exhibltedJ.. aud hundreds of testiJnonlals of the hiQhtst character. 

A NEW SIZE FOR PRuSPECTING AND LABORA TORY USE. 
or ALL STONE CRUSHERS not made or licensed by us, containing vibratory convergent jaws 

�����l���� ��IJ};tg:i��'t:o��.&1�
wh

l"Jd��:s 
infringements o!, our patent, and makers and 

BIJAKE CRUSHER CO., New Haven, Conll. ------------------------------------------------------------------------------------ : 
WO R K  FO R A L L 

In their own 10caJitl� canvassing for the Fireside 
��8:!�'i'll (:i�!

a
{f���ld, �I�R' ll.��:gf�'glrOJ!',�: ... I��� 

Big Commissions to Agents. Terms and Outfit Free. 
Address p, O. VICKERY, AUllnsta, Maille. ' 

W" E  E N ..A..Nl E L i n  F I N E  J ET B lAC Kevery varlely o f t" rne d woo d work 
ports o f  m achonery: casto ng:s;lIn w .. ·• a n d  other metal  
wo, k £NAMEL£D J ETtOODS . i n  wood ar mela l, made t. o rder 
n M E R I C II N  E NIIMELCO. ll W ARREN S T P R OV I D E N C E . R • •  

GOLDWATCH and CHAIN ONLY $20 
Ch£apB81 i n  1M World! Sampfe 
WATCH and CHAIN FREE to 

Agents. C. M. LININGTON, 47 Jackson St., Chicago. 

M A D E  TO O R D E R .  

THE DRIVEN WELL. 

SB�2,?�?u:�h!�'�Naem'!<:!�n�2��e�� · : 
mayer's and ot er makers, from 25 to 50 per cent. 

below the catalogne prices. 

at<;����!;r�:;��.
thJ�lJalJr Ct'hV:fi�f.°r �ountlng objects, 

I 
JAMES W. QUEEN & CO., OPTICIANS, 

924 Chestnut St. ,  Philadelphia. 

Pond's Tools, 
Enll. i n e  L athes, Plan "rs, Dril ls, & c .  

Send for Catalogue. DA VID W POND, Successor to 
LUCIUS W. POND. W orcester, IUas .. . 

S3GOLD PLATED WA'I'()JI�. Cheape,t 
iu the known world. Sample Watck Free $Q 
Ag�nl8. Address, A. COULTEE & Co., Chicago. 

E A G L E  F O O T  L A T H E S ,  
To our business of Industrial Publishers, we have , 

added that of Industrial BOoksellers and Importers, and ! Town and County privileges for making D.·iven 
have now on hand a valuable stock of ENGLISH and ' Wells and selling Licenses under the established 
AMERICAN PRACTICAL AND SCIENTIFIC BOOKS, includ- American Driven Well I'atent, leased by the year 
ing the most recent issues from the English and AlDeri- to responsible parties, by 

Il1 Improvement in style. Reduction 10 
prices Aprll 2tlth. Small Engine I,athes , Slide Rests, Tools. etc. Also scrOll

. 

and 
Circular Saw Attachments, Hand Plan_ 
ers, etc. Send for Catalogue of outfits 
for Amateurs or Artisans . c�:.

r
::� and enlarged CATALOGUE OF PBACTICAL AND W M . D. A N D R EWS t BRO. , 

K SCIENTIFIC BOOKS-96 pages, 8vo.-sent free to any one EW YOR • 
who will furnish his ad<jress. . 

or A Select list of Books on Metals, Metallurgy, 
����ra� O[n���

e
:
i
:i:a������le��:�:\r':s

t
�. b:l!�o��: 

of a choice Collection of Practical, Scientific. and Econ­
omic Books, witb prices, sent free upon application. 

HENRY CAREY BAIRD & CO. ,  
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTEltS, 

SIO WALNUT STREET, Philadelphia. 

The George Place Machinery Agency 
Machinery o f  Every DescriPtion. 

121 Chambers and 103 Reade Streets, New York. 

S2500" year. Agentswanted everywhere. Bua· , Iness st'lctly legitlmate.Particulars free 
Addre •• J.WORTH & Co" St. Lonls, Mo. 

B d V I Brainerd MILLING MACHINES :�dS:�!:� 
, Universal Index, Gear Cutting, and Plaln . 'Screw Ma­OUD 0 umes chines and Vises . Address, for Illustrated circular and 

OF THE prices, B. M. M. CO. ,  131 Milk St., Boston, Mass. . 

Scien tinc American. 
I have on hand the following bOll n r} Volumes of the 

SCmNTIFIC AMERICAN (over 200), which I will sell at $1 .00 each, either singly or by the quantity. 

The books will be sent by express on receipt of price. 
Address, JOHN EDWARDS, P. O. Box 773, New York. 

........... SOn.E�S �  
F"'""'"of every variety for machine builders 
made to order at low prices. Send for new catalogue. 
L. F. Standish & Co., 26 Artizan 8t. ,  New Haven, Conn. 

1 GIFT WOR1HY OF A ROTHSCHILD 
FOR 

One Cent. L. SMITH HOBART, President. 
R E L I E F 

WM. L. CHASE & CO., 
95 & 97 Liberty St�: New York . .  

IMPORTANT FOR ALL CORPORATIONS AND 
MANF'Sl CONCERNS.- H n e rk's Watch­

man's " 'lme Detector, capable of accurately con­
trolling the motion of a watchman or p .. �roiJnan at the 
different stations of his beat. Send for circular. 
J . E. H U EK K , P . O .  Hox 9 79, ROslo D, Ma.sll 

N. B .-'l'he suit against Imhaeuser &; Co., of New York, 
was decided In my favor, June 10 1874. A fine was 
assessed a�ainst them Nov. lloJ876, for seIlIng contrary 
�roJi': 4�rI'iigl<;'� tl::: ��U�atent

e
�ar

s
b�'YJ�� �tg

s
�� 

cording to law. 

SPARE THK CROTON AND SAVE THE COST. 
Driven or Tube Wells 

JOHN C. MOSS, Superintendent. 
P L A T E S  

A copy of Brown's Illustrated Shakespearean Ahnanac 
for ,1878, together with a COpy of his illustrated paper, 
the "Grotulhl,g World, which Is devoted to natural history, 
will be sent to anr one free who will send his address 
�rtr���'§��tle�:e�&'l:,.N�rress Dr. o. P. BROWN, 

R AP I D  

For Newspaper, Book and Catalogue llIustrations, Engraved in Type-metal, by a new Photo-Chemical 
Method, from all kinds of Prints, Pen Drawings, Original DeSigns, Photographs, &c. , '  much cheaper 
than Wood-cnts. These l>lates have a perfectly smooth printing surface, and the lines are as deep, as even, 
and as sharp as they could possibly be cut by hand. We guarantee that they will print satisfa.ctorlly on wet 
or dry paper, and on any press where type or wood-cuts can be so printed . Electrotypes may be made from them 
in the usual way. 

ADDITION ! 
ART of Adding Flgnre ' 

from left to right ; or 
from Middle either way ; or 
Six Columns at one time l 
Done as quick as 'rhought ! 
Sent to any address on re­
ceipt of PrIce, 1 dollar. 

WILLIAM Fl:UNlSS. 
Batavia, 6ene.ee Co. ,  N.Y. 

PATENT MINERAL WOOL 
Incombustible. The best non-conductor. For illustrated 
description see SOIENTIFIO AMERICAN of January 12tb. 

A. D. ELBERS, P. O.  Box 446l. 26)j! Broadway, N . Y.  

WANT ED .SALESMEN fOT a whol ... !e hou ... 
Liberal salary; traveling expenses paid. !ddre5a R. & Co., bo� 1364, Cincinnati, Ohio. 

Patents and Standard Articles. 
A G E N C Y  OF A B O V E W A N T E D. 

Address " R.," P. O. Box 2124, New Orleans, La. 

, rrrhiRiiUllnrr. �IjI�EI'. 
'il\� 'i.lf","'.<1�\"'(. I\. to\\\\m WOll.lot 

ov t'i\\5"t \\\1\.t.��t.Ci\\U:.� wnR \(t.Y.T.O "'��t.rurSlT.MiS"ONS l!IRIGHT. 
o MP fOR CATAI.DQU�M.ASO.!!!$I!!.��[N��IIR.AOWAY� WAR8EN &1 

S E C O N D  H A N D  E N C I N E S ,  
Portable and Stationary, at Low Prices. 

BARRIS IRON WORKS, TITUSVILLE, PA, 

AMATEUR C HUCK FOR LATHE OR 
Drill Work sent free for $5.00. Warranted or money reo 
turned. A. F •. Cushman, Hartford, Ct. Sold by all dealers. 

ADVERTISERS :��l: When their advertising is properly lllaced. For list of best medIum", address 

EDWIN ALDEN'S A��E:�lgV.G 
174 ELM STREe:T, CINCINNATI, O. 

IIad (O���eJ:!��t::��a&:'fo�;;!fol1 free. 

Our Plates are now used by the principal publishers and manufacturers in e1Jery State in the Union. 

SEND STAMP FOIt ILLUSTRATED CIRCULAR. Please say where you saw lhis. 

:O.A.. N' Hp�:�!er�n�L �rI��}.;�Jf.,�: 
Manuf'd by the HULL & BELDEN CO., Danbury, ct, 

2 H, P, Boiler and En[ine, $175, 
3 H. P.,  $200. 

LOVEGROVE & C O . ,  

lZ� North 4th Street, 
Philadeillhia, Pa., 

Bu11ders of Engines and BOilers, 2 to 
100 H. P. Send for circulars and 

price lists. 

SI 0 O�:�.o��i��iO�n���,:;:�y E A R  L Y men to 11'111 our TEAS to DEALERS. Co ntract NO PEDDLING. C, A. LONG & CO., No-. 4 & 6 Fuller Block, .o.uborD. &nll.t,Chlc8FtID. 

P AT E N TS SO LD.  
For terms, address EUROPEAN and UNITED STATES 
PATENT EXCHANGE, 200 Broadway, N. Y. Box 2801. 

OT I S' ,. SAFETY H?ISTIN6 
Machlnery. 

OTIS BROS . & CO. , No . 848 Broadway. New YOrk. I1111I11 �-l WR�RUOc;.HT 
BCAMS & GIRDERS 

THE UNION mON MILLS, PIttsburgh, Pa. , Manu· 
facturers of . Improved wrought irol) Beams and 

Girders (patented). 
'.rhe great fall which has taken place In the prices of 

Iron, and llspecially_ln Beams used in the construction 
of FIRE PROOF BUILDINGS, Induces usto callthe spe­
cial attention of Engineers, Architects. and Builders to 
the undoubted advantages of now . erecting Fire Proof 

��"l�l�'i,"���g�h r:fti
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e 87:Wb'fi1¥I\;�'l'�� 
cost of Insura,nce avoided,and the serious losses and in .. 
terruptlon to business caused by fire; these and like con­
siderations fully just.lfy any additional first cost. It Is 
believed, that were owners fully aware of the small 
difference which now exists between the use of Wood 
and Iron, thatin many cases the latter would be adopted. 
We shall be pleased to furnish estimates for all tbe.Beams 
complete, for any specific structure,so t\iat tbe difference 
In cost may at once be ascertained. Address CARNEGIE, BROS. " 00 .• Pittsburgh. P80 

ReverSB Motion 
, 

P,"",TEl'!!f, SCROLL AND BAND SAW MACHINES A 
spelJlaUIlt. CORDESMAN, EGAN & CO., Cin4,lnnatl, O. ,< . , , 

Wood-Working Machinery, 
Such as Woodworth Planing, Tonguelng, and Grooving 
JI����!f

e
�e,?o�

e
��c1J:\':,��

s
MI,}�rs���°¥:toJi�r;;:,

t �� 
l'le-saw Machines, and Wood-Working Machinery gene-
raUy. Manu��%�1i�IfnY, RUGG & RICH.ARDSON 26 SalisblU"Y Street, Worcester, Mass. 

(Shop formerly occupied bv R. BALL & CO.) -----:-DO N ' T  FAI L TO U S E  
Massey's Revolvl�l! Shoe Heel Protector. 
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INTERNATIONAL . EXHIBITION 
For Agricu ltural 

Machines & Imp lements , 
H A M B U RC 1 878. 

MINE ACCIDENTS. MECHANICAL AP-
pliances for use in case of ExplOSions, etc. By CHAS. 
HAWKSLEY and EDWAHD B. MARTEN. A paper read 
before the Institution of Mecbanical Engineers. Elgh. 
teen illustrations of the most Bp'proved apparatus for 
�c��r:il�i�i�'J:

in
:t:.�t�!ig� :
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Steam Ejector,jhe"Centrifugal aud other Pumps, com­
bined Boiler • .J:1jngine, and Air Compres�or ; AIr Lock, 
and Portable Winding Gear. Contamed in SOIENTIFIC 
AMERIOAN SUPPLEMENT No. 105. Price 10 cents. To 
be had at this office and of all newsdealers. 

R I S D O N ' S  I M P R O V E D  
TURBINE WATER WIIEEL 

at the test of Turbines a.t Centen­
ExpOSition the best results at all stages 

gate. Send for circular to 
T. H. RnmON & CO., 

Mt. Holly, N. J. Mannfactnrers of lUlU, DlA.CHINERY. 

BItACKET SA WS.-On receipt of only' $1 .26 I will 
send by mail, prepaid, one 14. .. inch saw frame, 80 

beautiful designS. one dozen saws, one sheet tran81er 
paper, and full directions for using the same ; also In-
�����
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plans, with instructions for making a beautlfu'f Eolian 
Harp. Send stamp for IIJustrated list of 130 designs for 
scroll sawin fa' clock movements, ratchet braces. vises, 
and materia s for fret workl. �."ifA'b�iiJ,0:l'sl61t.eiv. 

Baker Rotary Pressure Blower. 
(FORCEn BLAST ) 

Warranted snperlor to any 
otber. 

WILBRAHAM BROS. 
281S Frankford A.ve. 

PHILADELPHIA. 

8 1  G 84-p
.
age Picture Book, f,·ee. My plan beats 

all to make money. Is easy, honest, and pays 
you $10 a �y. DAVID C. COOK, Chicago, 1lI. 

25  EXTRA NEW Y EAR CARDS, with 2tl cts . • Samples 8e.. J. B. HUSTED, NASSAU, N. Y. 

A GOOD OPPORTUNITY 
To purchase a State. or Count:r R\jlht to sell the House. 
keeper's Favorite Combinat.lOn Cake, Biscuit, Tart, 
Jumble , and Doughnut Cntter. Patented Dec. 18th 1877. 
Samples malled for 50c . .  For further particulars address 

Nos. 19 ���¥!,,fac�ts.����$�o., N. Y. 

�,Ullll� CARY &. M O EN r&!\ 
0TE RE O (':@"([jfSCRIPTION @Jc,.. � 
234 �L2�kT. EVERY &sTEELSPRINGs. NEWiORK CiTY 

Lath es, P l a ners,  S h a pers 
Drlllsj Bolt and Gear Cutters. Milling Machines. Special 
Mach n�!. E. GOULD & EBERHARDT, Newark, N. J. 

Anderson'M �;'fety InkMtand.-Don't spill, spoil 
pensi or sDil fingers. Over 100,000 sold. Sent in exchange 
��iJ' � hJ�o,;n 1i�otilJx��,,?�d���ma�egr., W.s�� 

© 1878 SCIENTIFIC AMERICAN, INC
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" , C"C' Aa:CIOI.A'S 
COFFEE & SUGAR MACHINEity 

Cut :prass Gears, listfree. Gra;'t, :ult:Peverly st., Boston. THE T ANITE CO . .  
(nside raile, each inserti"n • • •  71> cents a line. Back Puge, euch insertion • • •  $1.00 a line. (loll"ee, Malt. Corn, Cocoa, an d Grain-/J,n{Jla�in:J8 may hearl arl�ertisernents at the same mtt J)ryinjr Machi n e .  (;0fl"ee-HuIl1ng and 

per t>ne, by measnrement, as the tetter P'f'{;88. Adver- Po1ishlng l,1Iac1Jine... 4 'ofl"ee-Wa"hing 
tisernents must be received at publicatinn of!tce as early: I Machine. HeUx !!i ll gar Evaporator. 
as Fridl;ty morning to appear in next issue. Mesllrw. C. ADO L PHE LOW & 00 .. 42 Cedar -4--- Street, Messrs. if! UNOZ & ESPRIELLA, 52 Pine 

R O CK D R I LLI N G  M ACH I NES 
A N O  

A I R  C O M P RESSO RS 
MAN UFA C T U R E D  8Y  BURLE ICHRoCKD R l l l C O  
SEND FOR PAMPHLET F I T C H B U RG M AS S  

Street, New York, are Mr. Guardiola's Agents, and they :��v����� attention to aU orders for any of the Mill Ston es an d Co rn Mills. 
H . , S t f G . d' , We make Burr MUlstones . Portable Mills, Smut Ma­arrlSOll S ys em 0 rIll lng . chines, packersj Mill PiCkSJ Water Wheels, pulley'll and 

. illustrated, Catalogue Now Ready. :?.'i::=e �
pecia Iy adapte to Flour Mills .  Sen for 

NE W STANDARD FLO URING MILLS. J. T. NOYE & SON, Buff'alo, N. Y. 
Old Theories) HOrizontal Grinders, Slow Runners, 

Fully Explodea. Fine Flour, High Bpeed, and Econo­
"'_lI gro�mc,, !,o supen- micaJ MIlling FuUy Nstablished. 

world. A NEW Copy For All. 
Yale . Millers and Editors please address Al't.1PA' R.Tlf1 Hor_ , EDWARD HARRISON, 

"w,�!, !"""_,?u",E,,n .• -. I No. 131> Howard Ave. New Haveu, Conn. 

ESTABLISHED 184.4. Stee l  Name Stamps. 
JOSEPH C. TODD, N. Y. STENCIL WORKS, S7 Nassan St. , N .  Y. 

(Fonnerly of Todd & RalI'eI1y), ENGINEER and MACHIN-1ST. Flax, Hemp,. Jute, Roee, Oakum, and Bagging KN OW A new Medical Treatise, " THE 
Machinery, Steam ,,!nglnes, BoIlers, etc. ,Al�o Agent .fot SCIENCE OF LIFE, ,OR SELl!-�ES-the celebrated and Improved �aw.on & Rlttmger HOlst- , ERV ATION " a book for everybody. ::tf. . Enr,ne, I will �urnish speCIfications an.d �stimates for T H YS ELF Price !lU; sent by mall. Fifty 
an!���e 

<>f 
i'd':r��,::.ery. Send for descnptlve circular original prescriptions, either one 

J. C. TODD, rice of the book. G�1�����I !�a�g�h
tJ!':�uth��.

s J�: 

M A C H I N I ST S' TOOLS. 
NEW AND IMPROVED PATTERNS. 

Send for new illustrated catalogue. 
Lathes, Planers , Drills, &0. 

NEW HAVEN MAN U F ,\ C'('URING co., 
N ew H aven, (lonn. 

HARTFORD 
STEAM BOILER 10 Barclay St., New York, or Paterson, N. J. I �oston Herald says : " The Science of Life Is beyond 

aU comparison, the most extra- HEAL . Jarvis Gas Consuming Furnace. ����a�bli�'::''' °ln ���:����� Inspeotion & Insurance 
.' For S�tting Steam Boilers. Will burn screenings with i:R

mpli�t �mt P 1��ER A��
es

� THY S ELF smaU mIXture of soft coal without blower. also green wet . ' , '  ', . 
peat. Three boilers set this w'V will make as much steam Bulfinch Stre"t, Boston, Mass. , COM PAN Y. a s  five old way. Address A . .  UPTON, tfo���n, Ma

�
s .  NEW AND IMPROVED ' , St I 0 te ENGRAV ING PROCESS " " W, B. FRANILm,l.M1. J. �, ALLEN, pre8 t. 

ee as lngs, . . . . .  I B. PIERCE, Eec y, 
From � to 10,000 Ibs. Weight, true to pattern. An Invalu- READ TI.J:IS r 
able substitute for forgings, or for malleable iri'ln cast­ings requiring great strength. Send for circular and Co (O"""ROL L E D price list to CHESTER STEEL CASTING COMPANY, , EVELINA S'l'REET, PHILADE),PHIA, PA. OlO " .,��a,u.."" J  

B I G PAY to sell onr Ruober Printing Stamps. Samples 
free. Taylor Bros. & Co., Cleveland, O . 

25 NEW YEAR CARDS, with name, 2Oc. 2;') 
Extra Mixed, 10c. Geo. I. Reed & Co., NIlssau, N. Y. 

CA VEA'J'S, COP'i£RIGHTS, TRA DE 
MARKS, ETC. 

Messrs. Munn & Co., in connection with the publica­
tjon of the SOIENTIFIO AMERICAN, continue to examine 
llri.provements, and to act as Solicitors of Patents for 
Inventors. 

� In this line of business they have had OVER THIRTY 

S HAF TING _ 
63Duane St 

Cqn� 
ilrl an \lrjllt� ",�dit)iI') 
� 

The fact that this shftfting )Ias ,5 per cent. greater 
.trength, a finer finish, and Is truer itO gauge, than an)" 
otherln use, renders it undoubtedly the most economical 
We are also the sole manufacturers 01 the CELEBRATED COLLINS' P A'�.COUPLING

d 
and furnish'l'uUeys, Hangers, . :�';ng���� 'roost approve '!fb�S �!�g�M¥j!&'i!d on 

Try Street, 2d and 3d A venues, Pittsburgh Pa. 
190 S. C,ana.J Streett Chicago,lll., and Milwaukie. Wis. P;>"" ",tocks of thIS shafting In store and for sale bY 

� et) c-::> ....... c::::> -l::'-2 
= 

�lJl��1l\8��AC�.,�R'�h!���8 ��
s
�. Y. 

ALCOTT LATHES, for Broom, Rake and Hoe Han-
dles. S. C. HILLS, 78 Chambers St. N. Y. 

PAT EN'l'S AT Regular Monthly Sales the first week of each month , 

A U C T I 0 'N by George W. Keeler, Auctioneer. at his salesrooms, 
53 Liberty Street, N. Y. For tenns, etc., Address The 

. ' . ',. . New York Patent Exchange, Room 11, 55 LW,erty Street. 
----�--�----------��--�--�� 

!::Z: " tl  1 l .  ==-- t:d � -
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STROUDSBURG, PA. E M E R Y W H�LS A N D  GR I N D E RS. 
GEO. PLACE, 121 Chambers St,; New York Agent. 

Liquid Paiuts'--aJI shades, finest inthe world. 
Fire Pl'oofPaint, for Wood work, &c. Roof Paint, for Tin Roofs, Iron Work &c Rooi!ng, w�th white Fil:e Proof Coating. . 
Root CoatIng, for restoring and:f.reserving old roofs . .  C

S
emeuts! for Retorts, Furnaces, eaky Roofs, &c. , 
team Plpe and Boiler Cove"iugll. . 

Steam Packing, Asbestos Boards, Fire Proof 
Th

CoatiDfI's, Sheathings and ROOfing I!'elt"; &c. ase artIcles are ready for use, and can be easUy ap­:t\���, %,�ny one. Send fo� Sample�, Pamphlets, PrIce 

H .  W. J O H N S  MANU FACTUR I NG  COMP-ANjY, 
8 1  Malden Lane, New York. ; lPHILADELPHIA BRANCH,,406 Arch St� 

Also DOWNIE, TRAINER & CO . ,  1<oston. . . 
for S. W. HE,IiPS'l'lIlD & CO., Columbus, OhiO, 

sale by M. M. BUCK & CO., St. Louis. . 
�i3:iilts:�V§�1tjp�8N,�� �J���Y:Co. . '  

SHEPARD'S C.EBltATEfr $�O Screw Cuttia:g F�ot Lathe. 
Foot and Power Lathes, Drill Presses • 
�'l.'t��h���ri�lih':,':,�S���d�ftrs�T�t.'t 
��ld�g??�g�f ��Uft�r"io�t�in:te'ill:s 

fg� artisans. 
H. L. SHEPARD &; CO., S8, 90 &; 9� Elm Sto,t 

Ci ncinnati, uhlo. 

No Sawdust ! No Planin[ ! 
50 P E R  C E N T .  OF WOOD SAV E D. 

The lumber, as manufactured b},our recently p,atented 
8U��r

g
s�::�����o"���e�,:��g 

an�ess:n!� ful� e eg�� 
in stock, or will cut to order, as desfred, Walnut. M a­hoganJ?' Spanish CedarhWhitewoOdi etc., of anI thlck-
��g:Ch�m

o�t�\j� �/�"ur :�t��8:�m�:t c'n'
n
ri'ee�� :Ei one trial of our lumber to remove all prejudice against cut WOOd, as the boards, as manufactured by us, have all the merits we claim for them" being fully equal to sawed wood. GJ;;O, W. READ & CU., 186 to 200 Lewis St., N.Y, 

ICE Arl.' $1 .00 PER TO�. 
The PICTET ARTIF IC IALICE CO., LIMITED, . 
Room 51, Coal and Iron Exchange, P. O. Box 0083, N. Y. 

J F N N I NG S '  W/fl ER CLO SETS 
PRICf'; R nK l. f �' s · ,� �  ' : R C IRell LNt 
94 BE[� MAN S !  Hi tI New YORlI 

Patent Atmospheric Gas Burner, 
YEARS' EXPERIENCE, and now have unequaled faciliti8!l 
for the preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Ce. also attend to the preparation of Caveats, 
Trade Mark Regulations, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 
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tst" Small Tools of all kinds ; also GEAR WHEELS, part, for softening paint with Gas . One man removing two 

of MODELS, and materials of all kinds. Castings of SCluare feet of palnMn one mll)ute. The ONLY BURNER 
Small Lathes, Engines Slide Rests, etc. Catalogues free. t��k will burn with its mouth odo')Vnward and not heat 
GOODNOW & WIGHTMAN. 23 Cornhill, BOI)ton. Mass. . A ' H WATKINS 294 H . A B t 'M 

terms. 
We send free of charge, on application, a pamphlet 

containing fnrther infonnation about Patents and how 
to procure them ;  directions concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals, Reissues, In­
fringemeuts, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

FO" eign Pateuts.-We also send, free Of charge, a 

� - t:r:I � -. � ... c-::> � .......:I ... e:!. '"'r.:I CD 0' c::::> c::::::I !"'$ =--:I � = 

AURORA BRAZILEIRA. 
Establis]led iu 1871>. 

The only paper clroulating in Brazil 2,000 copies 
:::,�

n
:��utcl��!.t°if,�

g
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c
gf ���m� 

American manufacture and machinery to the best ad­
vantage in Brazil. Send for terms to J. C. Alves de 
Lima; Editor and Proprietor, Syracuse, N .. Y. • 

�e���ts��:l: �:�:�t��:=it�::��;���:s:o�� �. I :  J I. 'II�,;J II 'iJ ;11 ;ti � tries of theworld. American inventors should bear in "" - - - - - --- -- - -- - - - - � 
mind that, as a general rule, IIny invention that is valu- r.,�Yp��,f:': tJL�rgt��U��������;h8u��:g� 
abl\rto the patentee in this country is worth equally as which will be sold on tables of my manufacture only 
much in England and some other foreign countries. �a!����tUr��. [Trenfi��\ l.:g{:,�hb;I�:'�I��h���t:g� 
FiVe patents-embracing Canadian, English, German, ' at lowest p!'ices-send for catalogue and reduced.i>rice 

hst. H. W. COLLENDER, 738 Broadway, New York, French, and Belgian-will secure to an inveutor the ex- Successor to Phelan & Collender. 
. clusive monopoly to his discovery among about ONE 
HUND RED AND FIF,TY MILLIONS of the most intelligent 
people in, the world. The facilities of business and 
steam communication are such that patents can be ob­
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is  
$75; German, $100; French, $iOO ; Belgian, $100; Cana­
dian, $50. 

Copies of Patents.-Persons desirlng any patent 
issued from 1836 to November 26. 1867, can be supplied 
with official copies at reasonable cost, the price , de, 
pending upon the extent of drawings !tnd length of 
specifications . 

Any patent lssued since November 27, 1867, at which 
time the Patent Office commenced printing the draw­
ings and specifications, may be had by remitting � to 
this office $1. 

A copy of the'claims of any patent issued since 1836 
will be furnished for $1. 

When ordering copies, please to remit for the same 
as above, and state name of patentee , title of inven­
tion, and date of patent , 

A pamphlet, containing full directions for .obtaining 
United States patents. sent free. A handSOmely bound 
Reference Book, gilt edges, contains no' pages and 
many engravings and tables important to every pat­
entee and mechaniC, and is " useful hand book of refer­
ence for everybody. Price 25 cents, maned free. 

Address 
1IUNN & CO .. 

PubliBhers SClE�IFlO AMERICAN, ' 
37 Park Row, N. Y. 

BEANCD OFFICl!J-(JQrMr of F and ''ltk StrlJ6ts, 
Washington, D. (J. 

CIRCULAR SA W-MILLS, POWDER-KEG 
and Wire-drawing Machinery manufactured at 

S. HEALD &; SONS', 
Send for prices, etc. Barre, Mass. � VERTICAL SCIENTIFIC GRAI� . _ "  Mills, and Black Diamond Mill Picks � are our 

� , specialties. Before purchasing elsewhere 
send for price list. ' 

, A. W. STRAUB & CO., 
, ��31 Wood St., Philadelphia, Pa. 

P.:B:t.AISDE:t.:t. dk .CO.� 
Worcellter, 1"8J!Is., 

Manufacturers o f  the B1a1sdeU Patent Upright Drills 
and other first-class Machinists' 'fools. 

LEFFEL WATER WH.fJ�LS. 
With recent improvements. 

PriceS Greatly Reduced. 
7000 in successful operation. 

!'INE ' NEW PAloIl'I!LZT. 1'01l 1977, 
Sent free to those in1ter,est.ed. Ja.mes Leffel k 00 , 

• Springfield, O. 
109 Liberty �t. , N. Y. City. 

�=:cc--c--=---:==--.-----------=-":':::::'-�.-� i . ;' '* ' . amson ve . ,  os on, ass. BOGARDUS' PATENT tNIVERRAL ECCEN- I • Send for CIrcular with Testimonials . 
TRIO MILLS-For In'inding Bones, Ores Sand Old 50 Eleg t Mi d C d with 13 Crncibles, Fire Clay, Guanos, Oil cake, Feed, Corn, an xe ar s, name, c .  

Corn and Cob, Tobacco, Snuft', Sugar, Salts, Roots, ! Agent's outfit 10c. Seavy Bros., Northford, Ct. 
Spices, Coft'ee, Cocoanut, FlaXseed, Asbestos, Mica, ; THE etc., and whatever cannot be grouna bli other mills. i 
fo"iiJ

o
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a
'!flMk"s"kiI�Glit a-, .. ;.,""t;f.· t' <-ii. ill .,ttl" t' 'It' '''' . •  DUS, corner of White and Elm Sts., New York. a:' ''�'' .� � " �m" '" "'"'"' 
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Q�ArI�: AC:� Onb S3.20 a Year inclllding Postage. Weekly. 
PRICE witli steam f.0wer manufac, 1>2 Numbers a Year. 
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Say where you read this, and send for catalogue and prices. 
W. F. & JOHN BARNES, 

Rockford, Winnebago Co., Ill. 
FOUNDRY AND MACHINE SHOP FOR 
Sale or Rent. We oft'er at a bargain, oUr old works . 
consistin� , of three substantial brick bulldlUj(s sheds, 
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lumber close at hand. Three ra!ltoads. Address 

SOUTH BEND IRON WORKS, South Bend; Ind. 

RAI LWAY & MACH I N ISTS' SUfPlItS,  
Pat; Lubricant, Bolts, Nuts, Washers, L ag  S'&'ews, Fan 
Blowers, Jack Screws Packing, etc . 

ALBERT BRlDG������landt St., N. Y. 
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"n�ce reduced. �ubscribers.to the SCIENTIFIC AM-
ERICAN and SCIENTIF�C AMERICAN SUPPL be 
supplied for the low price of $1.50 by mail, ,or he 
GftIce of this . paller, 
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" SCIENTIFIC' AMERICAN,", in� :Ii::t. Ne for eV1Zt�:�WhO wishes to.l'reservep; " paper. 

XUNN & CO., 
Publishers �9.:AlIOIlRICAN. 

This widely circulated and· splendidly illustrated 
paper is published weekly. Every number contains slx­
.teen paRes of useful infonnation, and a large number of 
Original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties in'Mechanlcs, Manufactures, ChemistrY, Electricitv, Telegraphy, Photography, Archi­
tecture, Agriculture, Horticulture; Natural History, etc. 

All Classes of Rea«lerlj find in THE SCIENTIFIC 
AMERICAN a popular resume of th<!' best scientific in­
fonnation of the day ; and it is the aim of the publishers 
to present it in an attractive form, aV!llding as much as 
J)Ossible abstruse- tenns. To every ' 

intelligent mind, 
this journal aft'ords a '  constant supply of instructive 
reading. It is promotive of knowledge · and 'progress in 
every community where it circulates. 

Terms of Subscription.-One copy of THE SCIEN­
TIFIO AMERICAN will be sent for one year-52 nnmbers- ' 
postage prepaid, to'any subscriber in the United States 
or Cannda, on receipt of three «lollars Rnd hventy 
cents by the publishers : six months, $1.60 ; three 
months, $1,00. . 

Club".-One extra copy of THE ScIENTIFIC AMERI­
CAN will be suppHed gratis for eve1'l/ club offive8Ubscribe,.. 

I at $3.20 each ; additional copies at same proportionate 
rate. Postage prepaid. , 

One copy. of THE SCIENTIFIC AMJi:RICAN and one copy 
of THE SOIENTIFIO AMERICAN SUPPLEMENT will be sent 
for one year, postage prepaid, to any subscriber In the 
United S�tes or Canada, on receipt of 8even dollars b� 
the publishers. 

rhe safest way to remit is by Postal Order, Draft, or 
E!iJ>ress. Mpney carefuUy placed inside of oo.velopes, 
securely sealed, and correctly addressed, seldom goes 
astray, 'but Is at the . sender's risli:. Addres.s. all letters 
and make all. orders, drafts, etc., payable to ' 

MUNN &, CQ." 
, 37 Park Row New York. . '  . . T:lIE " Scielltillc Aino\'tean." is tn:inted with CBAS. ENEU J0BNSO;N & CO. 'S INK; ' Tenth and Lom­bard Sts., Philadelphlll .. alid 59 GOld St. ,  New. Y �k., 
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